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Abstract 

Climate change is severely affecting the Arctic and accelerating the melting of the ice. Among 

other things, it is leading to the emergence of new polar routes. This will shorten the distances 

between Europe and Asia. These new Arctic lanes have led to an increase in maritime traffic 

in the High North. This new shipping traffic represents economic opportunities for the region, 

but can cause irreversible environmental damage locally and globally. This thesis analyses 

whether international law ensures the sustainable management of polar shipping and whether 

the current framework is fit to do so under the changing conditions of climate change. Thus, 

this research examines the impacts of climate change on Arctic shipping. It then looks at how 

Arctic shipping is regulated and what the limitations and gaps of this framework are. Finally, 

it analyses how a coordination of instruments could be a solution to the polar challenges and 

enable a more sustainable and effective management of Arctic shipping. 
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1. Introduction  

1.1 Background 

The Arctic is an area located in the northern polar region, surrounded by the Arctic 

Ocean. It is formed by eight states : Norway, Sweden, Finland, Denmark (Greenland), Russia, 

the United States (Alaska), Canada and Iceland. The Arctic has extreme climatic conditions 

similar to those of the Antarctic, the southern polar region. It is also home to a rich 

biodiversity. Climate change is having several effects on the Arctic.  It is happening at least 1

twice as fast in the Arctic as in the rest of the world.  Climate change is causing sea ice and 2

glaciers to melt faster, so the Arctic may be ice-free in summer by 2050.  Rising temperatures 3

are leading to a change in the salinity of the Arctic Ocean and also a rise in sea level.  These 4

changes in ocean structure have repercussions in the Arctic with an impact on species.  There 5

is a change in the distribution of species, e.g. species adapted to cold waters move away or 

disappear, species adapted to warmer waters arrive in the Arctic.  Moreover, this phenomenon 6

is not restricted to the Arctic, ecosystem changes in the far north have repercussions on other 

marine ecosystems.  The Arctic Ocean is connected to other marine areas by ocean currents 7

and there are also meteorological interactions.   8

The Arctic Ocean is extremely rich in fish and nutrients.  Arctic fish resources are 9

valuable because they are large and sustainable.  Warming raises concerns that these 10

resources will decline, which could impact not only Arctic communities but also more remote 

 IPCC (2021)1

 IPCC (2021) p2 2

 IPCC (2021) p23

 IPCC (2021)4

 IPCC (2021)5

 IPCC (2021)6

 IPCC (2021)7

 IPCC (2021) 8

 IPCC (2019)9

 IPCC (2019) 10
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communities that depend directly and indirectly on these livelihoods.  It is therefore 11

important to be aware of the services provided by this polar region locally and globally.   12

The Arctic Ocean and the oceans as a whole have a role in climate regulation.  They 13

absorb carbon and produce oxygen.  Ensuring the health of the oceans so that they can 14

continue this role is important in the fight against climate change.  On the other hand, there is 15

also a melting of the permafrost which has serious and direct consequences.  As it melts, the 16

permafrost releases substances such as anthrax, methane and other greenhouse gases which 

caused the death of reindeer and a herder in Russia in 2016 and make the climate change 

worse.  The climate crisis is also having an impact on Arctic species.  Indeed, warming and 17 18

melting ice have consequences on animals. For example, polar bears an endemic species of 

the Arctic and symbol of the region are threatened with extinction.  Fish populations may 19

also decline and pose global livelihood problems.  Rising temperatures are disrupting 20

ecosystems, with tundra greening and boreal forests browning.  In addition, there are changes 21

in the food chain and interactions between species.  These changes may be irreversible.  22 23

Moreover, there is an increase in extreme events, with greater intensity and frequency.  24

Climate change has consequences for the Arctic populations and in particular for the 

indigenous populations, threatening not only the way of life but also health, security and 

 IPCC (2019)11

 IPCC (2019) 12

 IPCC (2019) 13

 IPCC (2019) 14

 IPCC (2019) 15

 IPCC (2019)16

 Ezhova (2021)17

 IPCC (2021) p218

 IPCC (2021) p219

 IPCC (2021) p220

 IPCC (2021) p221

 IPCC (2021) p222

 IPCC (2021) p223

 Arctic Council, AMAP (2021) p224
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cities.  Thus, as climate change is occurring faster and stronger in the Arctic, the region is 25

becoming a kind of laboratory for the impacts of climate change.  Indeed, the Arctic is of 26

great scientific interest in terms of realising what the climate crisis can do to an area and in 

terms of anticipating the consequences for other areas that will also be affected by climate 

change.  The Arctic could enable the rest of the world to better prepare for the climate 27

crisis.   28

While the climate crisis is disrupting ecosystems, it also represents new opportunities 

for the region.  The melting of the ice allows easier access to gas and oil resources, as well as 29

to fish stocks.  In addition, new shipping routes are emerging. These will shorten the 30

distances between Europe and Asia. This new shipping traffic will increase in the polar 

regions.  This poses problems with the introduction of invasive species, the risk of oil spills, 31

black carbon emissions, and underwater noise that disturbs marine species.  In addition, polar 32

navigation is complex and requires specific equipment and skills to avoid an increase in 

accidents.  Climate change therefore presents new economic opportunities for the Arctic, but 33

also risks of environmental pollution and threats to biodiversity. In addition, conflicts between 

Arctic states could intensify over the exploitation of resources and shipping routes.   34

There is therefore a need for governance instruments to sustainably manage both the 

environmental impact and the social conflicts in the region. In this thesis, the focus is on 

instruments for managing the environmental impacts and economic opportunities of Arctic 

shipping. In order to do so, an analysis of hard law seems important to understand the legal 

management of the Arctic, but other norms also have consequences on the governance of the 

region. This plurality of norms suggests that there may be a fragmentation of norms in the 

Arctic Council, AMAP (2021) p225

 IPCC (2021) 26

 IPCC (2021) 27

 IPCC (2021) 28

 IPCC (2021) p2429

 IPCC (2021)30

 Pirotta et al (2019)31

 IPCC (2021) p1732

 IPCC (2021) p2533

 Pinsky et al (2018)34
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Arctic. Indeed, when there are several instruments regulating different sectors in the same 

region it may be difficult to have cooperation between the different standards. A lack of 

cooperation can lead to legal gaps or conflicting rules. However fragmentation is not 

necessarily a negative situation and can also be a way to address many issues with different 

instruments. We will see whether there is an issue with fragmentation of norms in the Arctic. 

If characterized, this fragmentation of norms could be overcome by a new governance model. 

Furthermore, the Arctic Council, an institution with a soft law status, completes the normative 

framework of the Arctic. Its role will be discussed in this paper. Considering these different 

ways of law-making, it’s necessary to coordinate the framework to achieve a sustainable and 

coherent management of Arctic shipping. Indeed, Antarctica, the other polar region, is 

managed by a general treaty to do so. Analysing Antarctic management and seeing how it is 

transferable or not to the Arctic can help improve Arctic management. The short analysis of 

the Antarctic treaty and comparison with the Arctic show that the regions have different 

realities. The possibility of an Arctic treaty to harmonize the law in the region is therefore 

raised but not strongly considered as it does not seem to be the most obvious and easiest 

solution to improve Arctic management. The low probability of an international Arctic treaty 

leads us to consider that a coordinated approach between the existing norms might be an 

easier way to reach consensus. Indeed, other treaty systems have adopted such a mechanism, 

such as the Basel , Rotterdam  and Stockholm  conventions.  35 36 37

1.2 Purpose and Research Questions 

The aim of this thesis is to analyse how the law frames and ensures sustainable management 

of polar navigation and whether it is fit to do so under the changing conditions of climate 

change. This leads to a discussion of whether polar shipping is currently managed in a 

sustainable manner under international law. Furthermore, whether the current framework is 

 Basel Convention on the control of transboundary movements of hazardous wastes and their disposal, signed 35

on 22 March 1989, entry in force on 5 May 1992.  

 Rotterdam Convention on the Prior Informed Consent Procedure for certain hazardous chemicals and 36

pesticides in international trade, signed on 10 September 1998, entry in force on 24 February 2004. 

 Stockholm Convention on Persistent Organic Pollutants, signed on 22 May 2001, entry in force on 17 May 37

2004. 
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relevant and suitable to address climate issues and how the law can overcome these current 

challenges. The following questions will guide the thesis :   

• Why is sustainable polar navigation necessary ? How is arctic shipping affected by climate 

change ?  

• How is Arctic shipping currently regulated ?  

• How the framework is limited in addressing environmental issues ? How does climate 

change exacerbate this limitation ?  

• How could a coordination of instruments be a solution to polar challenges ? How could it be 

an effective way to achieve sustainable management of arctic shipping ?  

1.3 Methodology  

In order to answer my research questions, I am conducting doctrinal research, i.e. I am trying 

to draw up a general overview of the norms of international law concerning Arctic maritime 

transport. Then I analyse the relations between these different norms as well as their 

effectiveness. Next, I try to go beyond the gaps in the existing international law in order to 

find solutions towards what the law could or should be. This legal system is analysed in three 

steps. Firstly, I focus on the description aspect of the doctrinal research, I select instruments of 

international law that seem relevant to answer my research questions, I describe these 

instruments to get an idea of the existing law. This allows me to find out which rules are 

currently in force to manage Arctic shipping. Secondly, I focus on the prescription angle of 

the doctrinal research. This means that the description is complemented by the search for 

practical solutions that are better adapted to the existing system.  I see gaps in the existing 38

law and try to find solutions. I try to see what the law could be, if it could be better armed to 

face the current and future environmental challenges. The third step in my doctrinal research 

is justification. I have taken note of the existing state of the law, I have raised gaps and 

solutions. This system of existing norms and new solutions must be justified in relation to the 

 Smits (2015)38
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legal system.  That is to say, to see whether this set is coherent and relates to the legal 39

system.  Thus, the acceptability of these new solutions is tested by doctrinal research.   40 41

These three aims of my research work are achieved by making methodological choices. 

Concerning the choice of sources, I have chosen to analyse Arctic shipping through the prism 

of international law. Since maritime transport goes beyond national borders and frameworks, 

it seemed appropriate to analyse it from an international perspective. Moreover, the Arctic 

States are not all part of the European Union, so a purely European analysis was not possible. 

Additionally, analysing only the national legal frameworks would not have allowed me to 

understand maritime transport, which in essence transcends national borders and maritime 

territories. After having taken note of hard law, other forms of regulation such as soft law 

seemed legitimate to be taken into account in order to transcribe the reality of Arctic 

management.  

Finally, I made these choices because they correspond to my conception of the system. In my 

opinion, the system should aim for cooperative, coordinated and comprehensive management. 

I think that coherent management requires that local and national interests be taken into 

account, but that they can only be coherent and effective if they are part of a global vision in 

which international interests are involved.  

1.4 Limitations  

In the Arctic, climate change is enabling the development of maritime transport. However, 

this is not the only opportunity made possible by the climate crisis. Indeed, other activities are 

facilitated by climate change and in particular by melting ice. There is easier access to gas, oil 

and fish stocks. Moreover, there is a scarcity of resources in the world, and there could be 

tensions between Arctic and non-Arctic states for control of Arctic resources. These activities 

are linked to maritime transport. Indeed, it provides access to and transport of these resources. 

 Smits (2015)39

 Smits (2015)40

 Smits (2015)41
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In addition, shipping has consequences for other aspects of the Arctic. When there is an 

accident on a ship and it causes an oil spill, this will have consequences for marine and 

terrestrial biodiversity. In addition, ships emit noise that can disturb marine species, 

particularly cetaceans. This highlights another issue in Arctic management: the protection of 

biodiversity. Indeed, maritime transport has an impact on the preservation of species. These 

other challenges related to maritime transport are also important issues in Arctic management. 

Adaptations are also necessary to guarantee sustainable management by law. However, these 

issues will not be addressed in this thesis.  

1.5 Structure  

In order to analyse how sustainable management of polar shipping is possible, it is first 

necessary to understand the reality of the Arctic and climate change (2). I analyse the 

environmental risks that the climate crisis brings to the Arctic, but also the economic 

opportunities that this can represent. I look at the consequences of climate change on Arctic 

shipping. For this, I rely on the reports of the Intergovernmental Panel on Climate Change and 

the working groups of the Arctic Council. In addition, in order to clarify my research, this part 

is also dedicated to defining and delimiting the terms of my thesis such as ocean governance 

and adaptation. Next, an overview of the legal instruments applicable in the Arctic (3) allows 

us to understand what type of governance is in force. To this end, the content of the United 

Nations Law of the Sea Convention (LOSC)  and the International Code for ships operating 42

in polar waters (Polar Code) , the International Convention for the prevention of pollution 43

from ships (MARPOL)  and the International Convention for the safety of life at sea 44

(SOLAS)  are studied. As well as the literature analysing these instruments and their 45

effectiveness. However, this framework has certain limitations and challenges (4). Indeed, the 

analysis of the instruments shows that they may not be sufficient to ensure sustainable 

 United Nations Convention on the Law of the Sea (LOSC), signed on 10 December 1982, entry in force on 16 42

November 1994. 

 International Code for ships operating in polar waters (Polar Code) entry in force on 1 January 2017. 43

International Convention for the prevention of pollution from ships (MARPOL), signed on 17 February 1973, 44

entry in force on 2 October 1983. 

International Convention for the safety of life at sea (SOLAS) entry in force on 25 May 1989. 45
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management of Arctic sea lanes. They need to be complemented by other instruments. This 

section points out some of the gaps in the treaties. Indeed, it appears that the scope of 

application does not cover certain areas or fields of polar shipping. A solution to these 

shortcomings can be found in a better cooperation between instruments. A coordinated 

approach could be a solution to polar challenges (5). It could be a way to achieve sustainable 

management of Arctic shipping. This analysis is followed by concluding remarks (6). 
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2. The necessity of sustainable Arctic shipping 

Climate change is causing global upheaval.  Human activities are accelerating these 46

changes.  Shipping is a human activity that can have negative consequences for the 47

environment.  Arctic Shipping is valuable for the region as it offers economic opportunities. 48

Moreover arctic navigation is facilitated by climate change as new shipping routes are created 

by melting sea ice and glaciers.  This shipping needs to be managed in a sustainable way so 49

as not to create irreversible damage to the Arctic region and also to avoid cascading impacts 

on other parts of the world.  It is important to consider the impact of climate change on 50

Arctic shipping.  In addition, it is opportune to study the environmental risks of this activity 

and the exacerbation of these risks by the accelerating climate crisis (2.1). Secondly, in order 

to address the environmental challenges posed by maritime transport, it is necessary to be 

aware of the governance of maritime transport. This governance is a component of ocean 

governance. It is important to see how ocean governance addresses environmental concerns 

(2.2). Finally, I focus on adaptation, the distinction with mitigation and the importance of 

avoiding maladaptations in Arctic governance which could make the situation worse (2.3). 

2.1 Arctic Shipping and Climate Change 

Arctic shipping and climate change are linked.  Indeed, climate change has consequences for 51

the Arctic.  Arctic shipping could also have consequences for the polar region.  Indeed, the 52 53

new polar routes made possible by melting ice offer economic opportunities for the region.  54

 IPCC (2021)46

 IPCC (2021)47

 IPCC (2021)48

 Melia et al (2016)49

 IPCC (2021)50

 IPCC (2021)51

 IPCC (2021)52

 Melia et al (2016)53

 Melia et al (2016)54
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Firstly, it is a route that could shorten the distances between Europe and Asia, which 

represents cost savings for maritime trade.  In addition, the Arctic routes provide easier 55

access to fish, gas and oil resources, and more and more ships could travel to the polar 

region.  With warming, even ships that are not specifically designed for cold waters can 56

access these areas.  These economic opportunities are not without environmental risks. Arctic 57

shipping has environmental impacts.  

If an increasing number of ships sail in the Arctic, these risks will be multiplied. One 

environmental risk from shipping is the emission of greenhouse gases and black carbon.  58

Indeed, maritime transport is dependent on fossil fuels and in particular on heavy fuel oil 

(HFO).  HFOs through combustion produce emissions of sulphur oxides, heavy metal, 59

volatile organic compounds and black carbon particles.  Other pollutants are emitted such as 60

carbon dioxide (CO2), nitrogen oxide (NOx) and nitrous oxide (N2O).  In addition, HFOs 61

are the most widely used fuel in the Arctic.  These pollutants trap heat in the atmosphere and 62

create greenhouse gases, thereby contributing to climate change.  A continuous rise in 63

temperature could lead to a chain of disasters.  First of all, extreme weather events such as 64

storms or droughts.  The change in temperature will also have an impact on rising sea 65

levels.  Extinctions of species could also accelerate.  In addition, there are also direct 66 67

consequences for mankind, as Arctic shipping is responsible for the development of 

 Melia et al (2016)55

 IPCC (2021)56

 IPCC (2021) 57

 Zhang et al (2019) 58

 Zhang et al (2019)59

 Transport and Environment (2018)60

 Harrould-Kolieb (2008)61

 International council on clean transportation (2017)62

 Harrould-Kolieb (2008)63

 Harrould-Kolieb (2008) 64

 Harrould-Kolieb (2008) 65

 Harrould-Kolieb (2008)66

 Harrould-Kolieb (2008)67
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cardiopulmonary and lung cancer.  Also, there could be negative consequences for 68

agriculture with the changing climate.  Moreover, black carbon has specificities compared to 69

other pollutants. First of all, it is a solid and not a gas.   Although it is not the main pollutant 70

emitted, it has physical properties with significant environmental consequences.  The 71

emission of black carbon reduces the albedo of snow and ice, i.e. their ability to reflect light. 

By reducing the albedo, it has a warming effect that accelerates the melting of ice.  Some 72

regions are more exposed to black carbon emissions, such as the Arctic. Indeed, the intensity 

of black carbon emissions varies from one area to another.  However, the Arctic is 73

particularly vulnerable, due to the impact of black carbon on ice and snow.  Black carbon can 74

also contribute to the melting of permafrost.  Increased Arctic shipping implies increased 75

black carbon emissions.  A continuous increase in black carbon emissions is likely to put 76

continued pressure on the melting ice and the Arctic as a whole.  This is all the more 77

alarming as the polar region is already warming twice as fast as the rest of the world.  A 78

transition from HFOs to distillate fuels is needed to reduce these emissions.   79

Another impact of maritime transport is the acidification of the oceans. Carbon dioxide (CO2) 

emissions from human activities such as shipping contribute to climate change and ocean 

acidification.  However, climate change is a consequence of greenhouse gas emissions 80

 Harrould-Kolieb (2008)68

 Harrould Kolieb (2008)69

 Harrould-Kolieb (2008)70

 Peters et all (2011)71

 Arctic Council (2009)72

 Harrould Kolieb (2008)73

 Zhang et al (2019)74

 Harrould-Kolieb (2008)75

 Zhang et al (2019)76

 Zhang et al (2019)77

 IPCC (2021)78

 Zhang et al (2019)79

 Arctic Council, AMAP (2018)80
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whereas ocean acidification is a result of increased CO2 in the atmosphere.  Indeed, the 81

chemistry of the oceans is modified by a higher concentration of CO2 in them.  Both 82

phenomena require a drastic reduction of CO2 emissions.  The absorption of CO2 by the 83

oceans changes their chemistry and makes them more acidic.  This acidification threatens 84

marine species and disrupts the food chain. These changes could threaten the marine 

resources on which some populations depend.  As with black carbon, the Arctic is 85

particularly vulnerable to ocean acidification which is very intense in the Arctic Ocean.  86

Ocean acidification has local and global consequences, both ecological and socio-economic.  87

Indeed, Arctic marine ecosystems will be able to adapt more or less to the new conditions, 

some will adapt, others will be disadvantaged or will become extinct.  In addition to these 88

ecological consequences, there are economic impacts. As with rising temperatures, the 

subsistence needs of populations may no longer be met by the consequences of ocean 

acidification.   89

Maritime transport also presents a potential risk of introduction and spread of invasive 

species.  This is because ships travel long distances, moving from one area to another. They 90

can transport species from one place to another. Maritime transport is the main means of 

unintentional species introduction.  These species introductions take place via the hull, tank 91

or water of ships.  Species cling to them or are found in them. However, measures exist to 92

limit these invasions, such as replacing ship water. For example, there is an exchange between 

 Harrould-Kolieb & Herr (2011)81

 Arctic Council, AMAP (2018)82

 Harrould-Kolieb & Herr (2011)83

 Harrould-Kolieb (2008)84

 Harrould-Kolieb (2008)85

 Arctic Council, AMAP (2018)86

 Arctic Council, AMAP (2018) 87

 Arctic Council, AMAP (2018)88

 Arctic Council, AMAP (2018)89

 Chan et al (2019)90

 Molnar et al (2008)91

 Drake & Lodge (2007)92
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water from the coast and water taken from the sea to eliminate coastal species that could have 

nested in the ships after passing through a port for example.  In addition, models try to 93

predict which species are most likely to spread in order to avoid introductions.  The models 94

are able to predict the next invasive marine species.  These predictions are important because 95

introductions and spreads of alien marine species can have negative effects on the new area 

where they are introduced. Threats to nature, human health and the economy have been 

identified.  In the Arctic, climate change is increasing the vulnerability of the region to 96

species introductions. As Arctic waters become warmer, species from temperate zones can 

adapt more easily to polar waters.  Arctic shipping therefore has consequences for species.  97

The introduction and spread of alien species is not the only consequence of shipping. 

Shipping also has impacts on wildlife through the underwater noise emitted by its ships. This 

underwater noise is increasing because the number of ships in circulation is also increasing.  98

This sound is emitted by all kinds of private and commercial vessels and in all maritime areas: 

coastal or open sea.  The increase of this underwater noise is not harmless for marine animals 99

because it has consequences on the vital functions of marine fauna.  It can be the source of 100

behavioural disturbances, hearing damage and even death in marine species.  There are 101

probably differences in the consequences of underwater noise for different species but 

scientific research has not yet determined all the impacts.  More studies have been 102

conducted on the impacts for dolphins and whales than for other deep sea mammals for 

example.  As for the Arctic, the region has been less subject to underwater noise due to the 103

 Keller et al (2011)93

 Seebens et al (2016)94

 Seebens et al (2016)95

 Seebens et al (2016)96

 Ware et al (2014)97

 Erbe et al (2019)98

 Erbe et al (2019)99

 Erbe et al (2019)100

 Halliday (2020)101

 Erbe et al (2019) 102

 Erbe et al (2019)103
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presence of ice limiting shipping.  The melting of the ice and the increase in underwater 104

noise may have strong repercussions for marine species. Indeed, mammals are less used to 

underwater noise and more sensitive to it.  We can therefore see that Arctic shipping has 105

many environmental impacts on the Arctic. As the intensity of shipping in the Arctic 

increases, these risks may become stronger as well. Thus, the Arctic faces great vulnerability 

due to a double exposure. The region has to deal with the consequences of maritime transport 

but also with the impacts of climate change. Adaptation strategies can help to limit the risks of 

Arctic shipping.  

Moreover as shipping is increasing, this could lead to a more frequent risk of accidents in case 

of changes in sailing conditions. Other accidents could result from collisions with icebergs 

and cause oil spills that heavily pollute the Arctic marine environment and threaten marine 

and land biodiversity.  In addition, there is a risk of pollution from shipping itself but also 106

from the emissions and pollution that will result from the extraction of resources.  There is 107

also a lack of information and studies on the most appropriate routes for navigation given the 

recent emergence of these waterways.  The covid-19 pandemic has also slowed down the 108

information gathering and research process. Indeed, expeditions and discussions forums have 

been cancelled.  Furthermore, Sea tourism is also an issue for Arctic shipping.  With the 109 110

accelerating climate crisis and the risk of losing the Arctic's extreme features, last chance 

tourism could increase.  That is, cruises to see the glaciers and the Arctic ice pack before 111

they disappear.  We must therefore ensure that there is no uncontrolled development of these 112

maritime activities that could cause environmental damage.  

 Halliday (2020)104

 Halliday (2020)105

 Stephenson et al (2018)106

 Stephenson et al (2018)107

 IPCC (2021)108

Arctic Council, AMAP (2021) p2109

 IPCC (2021)110

 IPCC (2021)111

 IPCC (2021)112
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However, the idea of a massive development of Arctic shipping must be qualified.  There 113

will not necessarily be a race to the Arctic as the climate crisis accelerates.  This projection 114

is also based on the fantasy of polar expeditions.  These myths of Arctic passages, the 115

exploration of which has generated great interest.  This interest in Arctic shipping can be 116

seen as an extension of the interest in polar expeditions. Indeed, for centuries the collective 

imagination has been entertained by the search for a passage linking the Atlantic and the 

Pacific through the Arctic.  There was a romantic vision of the northern regions as a 117

paradise on earth.  This fantasy of the Arctic was reinforced by the myth of the explorer.  118 119

The press through its portrayal of explorers contributed to this myth.  They were pictured as 120

heroes.  There was a complex cultural construction of the expeditions and they were the 121

subject of multiple representations.  The construction of a myth or even a cult around polar 122

expeditions can also be explained by the need of explorers for funding and support from 

governments.  Having a good collective image made it easier to obtain economic support.  123 124

Furthermore, the development of the myth was also facilitated by the nature of the polar 

expeditions.  They were remote and therefore not attended by the public.  Whether the 125 126

expedition was a success, an exploit, depended on the publicity the explorers made of it.  127

The romantic imagination of the public was therefore more a perception than a reality. This 
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may be one explanation for why, while there are other viable passages for shipping, the North 

Passage is still being explored despite the fact that it presents many practical difficulties.  128

However, just because access to the Arctic passages is now easier, it does not necessarily 

mean that states will rush to compete to use them.  In fact, this idea might not be accurate.  129 130

If the routes are shortened by the northern passages compared to the passages through the 

Suez and Panama Canals and the Straits of Malacca.  The economic factor is not necessarily 131

more advantageous for the transport companies, as they have to invest in ships adapted to 

polar conditions.  Pilots also have to be trained for polar navigation.  This involves 132 133

permanent darkness and ice in winter.  Moreover, preparing for this type of navigation is 134

complicated by the lack of charts and navigation data.  Indeed, even when there are maps, 135

they are not always of sufficient quality.  Furthermore, the Arctic is an isolated region with a 136

lack of infrastructure, and in the event of accidents, cargo ships may find themselves 

unarmed.  A distinction must also be made between transit traffic and destination traffic.  137 138

Transit traffic is not so attractive for the reasons mentioned above.  Destination traffic, on 139

the other hand, could develop significantly.  Indeed, Arctic resources are attractive and there 140

may also be an interest in better serving local communities.   141
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Despite these nuances, it is essential to have a sustainable management of Arctic shipping, 

whether it develops massively or not, it could create negative consequences for the 

environment.  

2.2 Addressing environmental concerns in shipping governance 

There is a need to address environmental concerns in shipping governance. Shipping 

governance is a part of ocean governance. Making the link between Arctic shipping and 

climate change is key to establishing appropriate ocean governance. It is opportune to look  at 

what these terms ‘’ocean governance’’ cover in order to better understand how environmental 

issues are included.  Governance is defined as :  

  a comprehensive and inclusive concept of the full range of means for deciding, managing, 

implementing and monitoring policies and measures.  Whereas government is defined 142

strictly in terms of the nation-state, the more inclusive concept of governance recognises 
the contributions of various levels of government (global, international, regional, sub-
national and local) and the contributing roles of the private sector, of nongovernmental 
actors, and of civil society to addressing the many types of issues facing the global 
community, and the local context where the effectiveness of policies and measures are 
determined.    143

The definition of governance is broad. It includes various means of regulation and various 

scales of decision-making. Here in this analysis we focus on international governance, i.e. 

regulations that have an international scope. The multiplicity of means that constitute 

governance and the diversity of the actors who are at the origin of it is an opportunity to have 

several solutions to take into account the protection of the environment, but it can also lead to 

fragmentation. This fragmentation can allow different issues to be addressed by different 

instruments and be effective. Fragmentation of standards can also lead to other problems 

preventing governance from being coherent and effective. Problems such as a lack of 

cooperation between different actors or norms, a lack of representation of the different 

populations governed or a lack of cohesion leading to contradictory rules or legal gaps. Here 

these governance issues apply to the Arctic region and in particular to the Arctic Ocean, as the 

issue is the management of Arctic shipping. The Ocean is defined as :  
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the interconnected body of saline water that covers 71% of the Earth's surface, contains 97% of 
the Earth's water and provides 99% of the Earth's biologically-habitable space.  It 144

includes the Arctic, Atlantic, Indian, Pacific and Southern Oceans, as well as their 
marginal seas and coastal waters.  145

We can see that the oceans represent a considerable part of the earth's surface. Their 

management is therefore of particular importance. Widespread pollution of these marine areas 

would have serious consequences for the humankind. The shipping activity that takes place in 

these areas must therefore be managed in such a way as not to damage the oceans. The focus 

here is therefore on how a range of decisions taken in relation to marine spaces should be 

sustainable. However, even if there is a requirement for sustainability in the decisions that are 

taken, the importance of ocean governance also lies in the need to maintain peace. Indeed, the 

Arctic is a valuable region. The Arctic states must have fair access to resources, but control of 

the routes is also an issue. These power issues must be discussed to avoid conflicts.  

The Russian-Ukrainian conflict also has consequences in the Arctic.  Indeed, Russia, as an 146

Arctic state having used force, violating a principle of international law, makes the 

international community concerned about other violations.  Furthermore, the condemnation 147

of Russia by a large part of the international community implies a diminished cooperation 

with Russia.  A large part of the Arctic is Russian territory. This partial or total break with 148

Russia will have consequences for the management of Arctic shipping and the Arctic more 

globally.  Even if the Arctic is not affected by armed conflicts, a lack of cooperation with the 149

Russian state may slow down measures to combat climate change in the polar region.  150

Indeed, there will be less exchange between the Arctic states on climate change mitigation and 
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adaptation.  Other issues may also see their development slowed down, such as improving 151

maritime rescue capacity or promoting sustainable development.  In addition, some 152

adaptations are initiated by civil society, but conflict is becoming central to people's concerns 

and overshadowing the fight for environmental issues.  Very concretely, this could lead to a 153

growing lack of coordination in rules or opacity in practices.  Also there could be no more 154

control in the Russian Arctic regions on the respect of the LOSC requirements for example. In 

addition, fewer discussions would be possible with the Russian representatives in the Arctic 

Council.  Or it is precisely through cooperation that standards and their requirements for 155

adaptation to climate change can be advanced.  These fears of a Russian withdrawal from 156

international forums remind the US retreat on environmental issues during the Trump 

administration.  Thus, effective international collaboration to achieve sustainable 157

management requires a climate of peace.  In order to build a solid environmental foundation 158

in collaboration with all Arctic states.  However, the analysis here does not focus on 159

conflicts over shipping. It is still important to mention that the context may have 

consequences for the governance of Arctic shipping.  

Thus, in order to control the development of activities enabled by climate change and maintain 

peace, governance must ensure that activities are sustainable to not cause damage to the 

environment.  Indeed, the current framework must be adapted to better address 160

environmental challenges.  This framework is currently fragmented.  Indeed, several 161 162
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actors are at the origin of ocean governance such as States but also other organisations such as 

the International Maritime Organisation, International Seabed Authority, Regional Fisheries 

Organisations.  These organisations mostly regulate sectors or regions, which contributes to 163

the fragmentation of governance.  There are therefore several ocean governance bodies, 164

which complicates coherent and harmonised decision making.  Moreover, there are 165

difficulties in implementing and enforcing the rules developed by these institutions.  Some 166

maritime areas are remote, and it is not easy to control that the activities carried out there are 

sustainable.  There are problems of marine pollution and overfishing.  However, 167 168

improving the state of governance is hampered by a lack of political will.  Furthermore, 169

there is a lack of communication between the governance actors and the legal instruments 

concluded to organise the management of the oceans.  To improve sustainability in 170

governance, cooperation between different agreements is needed.  In particular between the 171

Convention for the Law of the Sea, an international convention, and the different regional 

agreements.   172

Furthermore, ocean governance presents challenges of representation, as some communities 

are not or not sufficiently represented in the decision-making processes, such as indigenous 

peoples.  However, in order to have sustainable governance, it is also necessary to address 173
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issues of equality and poverty.  Governance must be inclusive and take into account the 174

interests of isolated or marginalised populations.   175

2.3 Adaptation, Mitigation and Maladaptation  

2.3.1  Adaptation and Mitigation  

Measures taken to combat climate change include adaptation and mitigation measures.  176

Adaptation is defined as "in human systems, the process of adjustment to actual or expected 

climate and its effects, in order to moderate harm or exploit beneficial opportunities. In 

natural systems, the process of adjustment to actual climate and its effects; human 

intervention may facilitate adjustment to expected climate and its effects" . It should be 177

distinguished from a related term mitigation defined as "a human intervention to reduce 

emissions or enhance the sinks of greenhouse gases" .  Both adaptation and mitigation are 178

ways of managing climate change. Adaptation acts on the impacts of climate change. 

Mitigation addresses the causes of climate change. Here, the research focuses on the 

adaptation of ocean governance to the impacts of climate change. The focus here is therefore 

on adaptation. But in order to respond effectively to the climate crisis and to manage 

sustainably arctic shipping, adaptive and mitigating measures are needed.  

Adaptation can be sustainable as well as unsustainable and have damaging consequences for 

the environment. This unsustainable adaptation is called maladaptation. This idea will be 

developed below. Sustainable adaptation is a developing concept.  Four main principles 179

define it, adaptation must take into account the context of vulnerability and stressors, different 

interests, integration of local knowledge and cooperation between global and local 
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processes.  Sustainable adaptation is complex to achieve in that it must ensure that it does 180

not privilege one group over another.  Indeed, adaptive measures could exacerbate 181

vulnerability and have negative consequences for one group.  Also, the importance of taking 182

into account the global context implies taking into account all the concerns of an area.  183

Furthermore, sustainable adaptation is linked to sustainable development.  The objectives 184

are social justice and environmental integrity.  Depending on the region and the sector, the 185

adaptation to be implemented can strongly different.  The Arctic is a region with unique 186

characteristics. Adaptation in the Arctic faces particular challenges and it is noted that several 

adaptations have been initiated.  

2.3.2 Arctic and shipping Adaptations  

In order to address the climate challenge, implementing adaptation is urgent. Adaptation in the 

Arctic must allow economic opportunities to be taken advantage of while minimising risks.  187

However, adaptation is plural, there are many possible ways to adapt.  Adaptation can come 188

from different scales of governance.  At the family or local level in the Arctic, particularly 189

for indigenous populations, adaptation consists of actions, changes in equipment or 

behaviour.  For example, fishing or harvesting activities are less frequent and places are 190

varied.  At the institutional or governmental level, adaptation is more about the economy or 191
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trade.  Adaptation will differ from region to region and sector to sector.  In concrete terms, 192 193

adaptation can address vulnerability issues such as investing in better mental health care.  It 194

can also be about improving roads as the weather becomes more changeable and roads are 

more damaged.  The melting of permafrost causes damage to roads, for example.   195 196

Furthermore, not all adaptation measures implemented are necessarily documented.  Having 197

a complete picture of what forms adaptation takes is complicated.  In the Arctic, it is even 198

more complicated because there is no one Arctic language, so some documentation is less 

accessible.  Adaptation also requires research and monitoring to ensure that it is sustainable 199

and effective over the long term.  At the moment, adaptation in the Arctic is in its infancy, 200

there are many gaps, differences between regions in the risks to be addressed and the nature of 

the adaptation being implemented.  Some adaptations are existing actions that are being 201

extended.  These actions are effective in the short term but can increase vulnerability in the 202

long term.  There is a need to collect information and data to implement the most 203

sustainable adaptation.  We need to have as accurate and complete a profile of the Arctic as 204

possible.  But this has been slowed down by the pandemic and there is also a lack of 205

political will to develop adaptation measures.  In fact, development is more marked at local 206
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levels, individual initiatives than national or international.  Furthermore, some adaptations 207

are not about climate change, there are other factors that push societies to adapt.  The Arctic 208

must adopt a new governance model to address climate change.  This model must be 209

flexible, equitable, inclusive and follow an integrated approach across sectors and governance 

actors.  With regard to climate change adaptation measures for maritime transport. There are 210

a variety of possible adaptations. Firstly, general adaptations such as better cooperation 

between the instruments regulating maritime transport.  Cohesion between different actors 211

such as the IMO, regional fisheries organisations and states.  Better representation of the 212

populations affected by maritime transport.  More specific adaptations can be mentioned: 213

there is a transition to be made from HFOs to distillate fuels.  In addition, there is a need to 214

reduce carbon dioxide emissions, and more broadly greenhouse gases and black carbon.   215

The adaptation of maritime transport to climate change will be further developed below.  

2.3.3 Avoiding the maladaptation  

Some adaptations may not be sustainable or may even have negative impacts on communities 

or the environment and worsen the climate crisis, known as maladaptation.  Indeed, 216

implementing an adaptation does not necessarily mean that it will be a good adaptation.  217

Some measures may increase vulnerability, have negative long-term impacts or disadvantage 

groups.  Care must therefore be taken to avoid such measures. To this end, the overall 218
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context must be taken into account.  One example is the Norwegian case.  In Oslo, with 219 220

global warming, the days when there is enough snow and ice for skiing and ice skating are 

getting rarer.  Winter sports are an integral part of the Norwegian identity.  The fact that 221 222

they are no longer possible is a concern for the state.  A project for a giant ice rink near Oslo 223

and the massive dumping of artificial snow on the ski slopes to adapt to the new climate 

conditions have been imagined.  While these are adaptations to cope with the climate crisis, 224

they could have negative consequences for the environment. Indeed, carbon emissions will be 

emitted to run the rink and large quantities of water are needed for the artificial snow.   225

Another example is the Winter Olympics in Beijing in February 2022. They were organised in 

China but there was not enough snow to hold the events, and a controversy arose over the use 

of artificial snow to compensate for the lack of snow. Indeed, the use of artificial snow 

requires large quantities of water. The region of the games is arid, and water was transported 

over long distances. This adaptation also raises questions of sustainability and environmental 

impact.  

We have seen how it is necessary to have sustainable polar navigation and how Arctic 

shipping is affected by climate change. Now we need to see what legal framework is in place 

in the Arctic and for maritime transport. 
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3. Overview of legal instruments applicable in the Arctic  

This chapter is dedicated to the state of play of the Arctic legal framework. The Arctic is not 

regulated by a single instrument like the Antarctic. Some instruments regulate sectors or 

regions, others are more general. This section aims to see what measures are put in place by 

legal instruments to regulate maritime transport in the Arctic and how the oceans are 

governed. Here, a synthetic description is made to have an overall idea of the content of the 

norms. The next chapter will be dedicated to their analysis in order to see if they are part of a 

process of adaptation to climate change. Here we will focus on the description of four of these 

instruments: the LOSC, the Polar Code, the International Convention for the Prevention of 

Marine Pollution from Ships  and the Safety of Life at Sea Convention . The Law of the 226 227

Sea Convention because it is a framework convention for ocean management (3.1). Its study 

is necessary to understand the rules that are applicable to each maritime area in the Arctic. It 

also sets out general rules for environmental protection. Our research work focuses on the 

sustainable management of maritime transport, as the SOLAS and MARPOL conventions 

regulate maritime transport, and it seems relevant to look at them as well (3.2). Finally, the 

SOLAS and MARPOL framework has been complemented by the Polar Code to adapt to the 

characteristics of the polar regions. This instrument should therefore also be examined in 

order to get an idea of the legal framework for Arctic shipping (3.3). However, other 

instruments are applicable to the Arctic, such as the Convention on Biological Diversity  or 228

the Agreement to prevent unregulated fisheries.  229

3.1 LOSC : a framework convention for the ocean management 

The LOSC allows us to understand what ocean management has been put in place 

internationally. Indeed, the Law of the Sea Convention delimits marine areas into maritime 
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zones. Each zone has specific management rules. The first zone is the territorial sea.  It 230

extends to 12 nautical miles from the baseline.  The Convention provides for techniques to 231

delimit the baseline.  The territorial sea includes not only the marine area but also the 232

airspace, the seabed and its subsoil.  The coastal State is sovereign over this space.  233 234

However, other states have a right of innocent passage, i.e. they must not prejudice the 

security and peace of the coastal state.  The coastal State has the obligation not to prevent 235

this innocent passage.  Secondly, there is the contiguous zone, which extends to 24 nautical 236

miles from the baselines of the territorial sea.  The state exercises control and can punish 237

violations of its laws.  The third zone is the Exclusive Economic Zone (EEZ).  It extends 238 239

to 200 nautical miles from the baselines of the territorial sea.  The coastal state has 240

sovereign rights over the EEZ.  It can explore, exploit, conserve and manage the natural 241

resources found in the waters, seabed and subsoil of the EEZ.  It may carry out other 242

energy-related economic activities.  It has jurisdiction to conduct marine scientific research, 243

to protect and preserve the marine environment and to install artificial structures and 

islands.  Other states also have rights in the area.  They have freedom of navigation, 244 245
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overflight and the laying of submarine cables and pipelines.  The coastal State also has 246

rights over the continental shelf, an area comprising the seabed and subsoil up to 200 nautical 

miles from the baselines of the territorial sea.  It can explore and exploit it and other states 247

must obtain the consent of the coastal state to carry out such activities.  However, the 248

coastal State cannot prevent other States from exercising their freedoms and rights such as 

freedom of navigation.  Next is the high seas. It includes all marine areas that are not 249

included in the maritime zones mentioned above.  There is the principle of freedom of the 250

high seas.  This space is open to all states. States have the freedom of navigation, overflight, 251

laying cables and pipelines under the sea, fishing and scientific research.  This space must 252

be used for peaceful purposes.  There can be no claim of sovereignty.  In this area, it is the 253 254

flag State that exercises jurisdiction.   255

The seabed and the subsoil of the high seas are part of the Area.  The resources of the zone 256

belong to the common heritage of mankind and are alienable.  States may not claim 257

sovereignty over the Area or its resources.  The Authority is responsible for the management 258

of its resources.  All States Parties to the Convention are members of the Authority.  Like 259 260
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the High Seas, the Area is exclusively for peaceful purposes.  Part XII of the Convention 261

provides for a general obligation to protect and preserve the marine environment.  States 262

may exploit their resources but must respect this obligation.  It sets out specific rules on 263

environmental risks such as prevention of pollution of the marine environment or the 

introduction of alien species.  The Convention provides special rules for ice-covered areas 264

for the protection of the environment.  The Arctic is an ice-covered area and is therefore 265

covered by this dimension of the Convention.  This will be analysed in the next chapter. In 266

addition, there is a section dedicated to the settlement of disputes that may arise between 

States Parties.  267

3.2 SOLAS & MARPOL: a framework for maritime transport 

After having seen how marine areas were managed according to different maritime zones, we 

will see how maritime transport is managed. Indeed, our study focuses on the management of 

maritime transport. We need to see what management has been put in place by legal 

instruments. We will describe the content of two instruments: the MARPOL (3.2.1) and 

SOLAS (3.2.2) conventions.  

3.2.1 MARPOL : preventing marine pollution  

The acronym of the MARPOL Convention  (International Convention for the prevention of 268

pollution from ships) derives from Marine Pollution. It was adopted after maritime accidents 
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resulting in polluting oil spills.  It consists of 6 annexes to prevent the different sources of 269

pollution, whether the pollution results from an accident or from the operation of ships.  The 270

first two annexes are mandatory. The first annex deals with the prevention of oil pollution 

with the requirement of a double hull.  The second annex deals with the prevention of 271

pollution by noxious liquid substances carried in bulk.  There are rules for the discharge of 272

such substances, including a ban on discharges within 12 miles of the coast.  In addition, 273

there is a list of harmful substances.  The third annex concerns the prevention of pollution 274

by harmful substances carried by sea in packages.  This part contains rules on marking, 275

packaging and quantity limits.  The harmful substances are listed in the International 276

Maritime Dangerous Goods Code.  The fourth annex concerns the prevention of pollution 277

by sewage from ships.  The fifth annex concerns the prevention of pollution by ships' 278

rubbish.  The last annex concerns the prevention of air pollution from ships.  These 279 280

annexes include a ban on the dumping of plastics, sewage with some exceptions and limits on 

greenhouse gas emissions.   281
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3.2.2 SOLAS : insuring the safety of life at Sea 

One of the reasons of the adoption of SOLAS Convention was a reaction to the sinking of the 

Titanic.  There was a need to ensure greater safety on board ships.  It therefore establishes 282 283

minimum safety standards for ships.  It contains measures providing for the issue of 284

certificates by the flag State to attest that ships meet safety standards.  Its structure consists 285

of articles containing general obligations, with the required safety measures detailed in 14 

chapters of the Annex. There are requirements for the construction of ships. There are also 

measures to prevent fires.  The Convention provides rules for adequate life-saving and radio 286

communication systems.  With regard to safety of navigation, the Convention sets out a 287

general obligation to rescue persons in distress.  Also ships must record their navigational 288

activities, they must have voyage data recorders.  SOLAS also sets out specific rules for the 289

carriage of cargoes and dangerous goods.  The last chapters are dedicated to special 290

measures to enhance maritime safety and security.  For example, there are regulations on 291

surveys and port state control.  292

3.3. The Polar Code : a polar adaptation to the shipping framework 

The SOLAS Convention and the MARPOL Convention make the Polar Code mandatory after 

the adoption of amendments.  This Code makes it possible to adapt to the specificities of the 293
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polar regions.  It complements existing instruments and sets standards adapted to the Arctic 294

and Antarctic characteristics.  These standards concern the safety and operation of ships and 295

also environmental protection.  The code is mandatory for all vessels operating in polar 296

waters.  However, some vessels, such as fishing vessels and pleasure craft, are not subject to 297

these rules.   298

In terms of its scope of application. The code is relevant for both polar regions: the Arctic and 

the Antarctic beyond latitude 60° North and South.  However, the Barents Sea, the 299

Greenland Sea, the Baltic Sea and the Sea of Okhotsk are not subject to the Code.  The rules 300

are sometimes different in the Arctic and Antarctic regions.  Indeed, the Code recognises 301

that the regions have differences and therefore require specific rules.  The Code provides for 302

a certificate that classifies ships into 3 categories: A, B and C. Category A ships can navigate 

in polar waters with average 1 year old ice, category B with thinner ice and category C can 

navigate in open waters or less solid ice than categories A and B.  This certificate is required 303

for all vessels to which the code applies.  A certificate is issued following a survey of the 304

vessel and it must comply with the safety requirements of the Polar Code.  Vessels dated 305

after 1 January 2017 must comply with the requirements of the Polar Code.  The certificate 306

is issued by the flag state.   307
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 The code is structured in two main parts. Parts I-A and II-A are mandatory, parts I-B and II-B 

contain recommendations relating to the first parts. If we look at the content of the code. The 

first part concerns measures for the safety of ships.  Part I contains rules on the design and 308

functional requirements.  With regard to design and construction, the structure and materials 309

must be reinforced and resistant to ice conditions.  Machinery installations must also be 310

adapted to polar conditions.  Vessels must be equipped with thermal polar suits and thermal 311

immersion suits in sufficient quantity for all crew.  Also rescue boats must be at least 312

partially enclosed.  Means of removing ice and fire protection are also mandatory on 313

board.  Vessels, especially windows, must have mechanisms to remove ice, snow and fog.  314 315

Finally, for operation and manning, vessels must have the Polar Operations Manual and the 

Polar Ship Certificate.  In addition, the crews must have undergone training in polar 316

navigation.   317

The second part concerns environmental protection.  It contains provisions on oil, invasive 318

species, sewage, rubbish and chemicals.  The discharge of oil from the ship into the sea is 319

strictly prohibited.  There is a distinction between the Arctic and Antarctic for heavy fuel 320

oil. The regime is stricter for the Antarctic where there is a total ban on heavy fuel oil in the 
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southern region.  For the Arctic, the code only encourages ships to refuse to carry or use this 321

oil.  There is also a recommendation to use biodegradable or non-toxic lubricants for the 322

submerged part of the hull of ships in contact with sea water.  The structure of vessels 323

should be reinforced to resist ice conditions.  For invasive species, their introduction should 324

be minimised.  The discharge of waste water and chemicals is prohibited in polar waters.  325 326

However, there are exceptions to this principle for sewage and under certain conditions, 

discharge is possible within 12 or 3 miles of the fast ice or ice shelf.  For rubbish, the 327

discharge of food waste and animal carcasses is prohibited.  Again, there are exceptions - 328

shredded food waste can be discarded.  More sensitively, cargo residues can be dumped if 329

they are not harmful to the environment and if there is no infrastructure to deposit the 

residues.   330

We have seen the various instruments that organise the management of the oceans and Arctic 

shipping. We will see whether they are part of a process of adaptation to climate change. 

Whether they make it possible to combat the environmental risks posed by Arctic shipping. If 

they allow a balance to be struck between economic opportunities and environmental 

protection. Indeed, we need to see the limits and challenges of the Arctic and shipping 

framework.  
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4. Limits and challenges of the current management  

The content of the legal instruments constituting the framework for maritime transport and 

Arctic maritime transport, namely the Convention on the Law of the Sea, the MARPOL and 

SOLAS Conventions and the Polar Code, was studied. Now that we have seen the content, we 

need to consider whether it is effective, efficient and sufficient. Our analysis focuses on 

climate change adaptation in maritime transport and sustainable management of Arctic 

shipping. This chapter is dedicated to analysing how these instruments take environmental 

issues into account. In addition, it is necessary to see whether or not they face certain 

limitations in addressing these issues. Finally, whether climate change exacerbates these 

limitations. We will focus on the Polar Code and the LOSC. Indeed, the MARPOL and 

SOLAS conventions are the framework for maritime transport and we want to study Arctic 

maritime transport in particular. The Polar Code being the polar adaptation of these 

conventions, the choice of these two instruments seems judicious. Firstly, we will see whether 

the content of the instruments shows a willingness to set up environmental protection. We will 

see what is being done to take account of the environmental issues of Arctic shipping (4.1). 

Next, the relationship between the LOSC and the Polar Code must be analysed to see whether 

the instruments are complementary or conflicting in terms of the implementation of 

environmental standards (4.2). Then, the difficulty for the instruments to remain relevant and 

suitable given the changing nature of climate change will be discussed. Indeed, see how the 

climate crisis poses challenges to existing law (4.3).  

4.1 The treatment of environmental issues by the LOSC and the Polar Code 

The Law of the Sea Convention and the Polar Code both have a part of their content dedicated 

to environmental protection. Part XII of the LOSC sets out a general environmental protection 

regime and a special regime for the Arctic in Article 234 (4.1.1) and the Polar Code has a 

second part dealing with environmental protection (4.1.2). 
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4.1.1 LOSC: Part XII and article 234 : a general obligation and a special Arctic regime  

Part XII of the LOSC is devoted to the protection and preservation of the marine environment. 

Article 192 contains a general obligation for States Parties to protect and preserve the marine 

environment. If they have a right to exploit their natural resources, they must do so taking into 

account the obligation to protect marine areas.  Article 194 contains measures to prevent and 331

control pollution. Measures must also be taken by States to prevent the introduction of alien 

species.  In addition, article 211 is important for maritime transport. It provides that States, 332

with the assistance of international organisations, shall establish standards to prevent, reduce 

and control pollution of the seas from ships. In addition, the LOSC also contains a special 

regime for the Arctic. This regime is laid down in Article 234  :  333

Coastal States have the right to adopt and enforce non-discriminatory laws and regulations for 
the prevention, reduction and control of marine pollution from vessels in ice-covered 
areas within the limits of the exclusive economic zone, where particularly severe climatic 
conditions and the presence of ice covering such areas for most of the year create 
obstructions or exceptional hazards to navigation, and pollution of the marine 
environment could cause major harm to or irreversible disturbance of the ecological 
balance.  Such laws and regulations shall have due regard to navigation and the 334

protection and preservation of the marine environment based on the best available 
scientific evidence.   335

The aim of this article is to establish a stricter regime to protect the fragile and vulnerable 

Arctic environment.  The setting of environmental protection standards is left to the Coastal 336

States. The scope of this regime extends to the limits of the EEZ of the Coastal States. This 

regime aims at limiting pollution from ships. However, the interpretation of this article has 
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raised questions about its scope.  Indeed, the article can be interpreted in several ways on 337

several points. It is considered ambiguous and even controversial.   338

Firstly, giving full legislative power to coastal states threatens the freedom of navigation and 

the innocent right of passage included in the LOSC.  The article mentions that the laws 339

made must have a "due regard to navigation" but the outline of this expression is unclear. The 

balance to be struck between preserving navigation for the international community and the 

imperative of protecting the marine environment in this article is not clearly stated.  Due 340

regard" is seen as requiring a reasonable attitude on the part of coastal states.  They must 341

allow some navigation.  This exclusive authority of coastal states is questioned.  Is 342 343

unilateralism really appropriate to improve the protection of the Arctic environment?   344

Indeed, this article gives a great responsibility, a great power to the coastal States to adopt 

national laws to protect the Arctic. However, they are not necessarily the most competent to 

ensure this protection. Russia, for example, was against stricter protection standards when the 

Polar Code was negotiated.  Whether the Arctic environment will be best protected by 345

extensive unilateralism is not certain. Moreover, multilateralism is often preferred for dealing 

with international environmental issues.  Yet the Arctic and the risks posed by Arctic 346

shipping are international environmental issues. Oil spills are a good example of how the risk 

of pollution from ships in the Arctic is international rather than local.  An oil spill rarely 347

stays in a small area, the pollution migrates.  International action and exchange between 348

 Bartenstein (2011)337

 Bartenstein (2011)338

 Solski (2022)339

 Solski (2022)340

 Gavrilov et al (2019)341

 Gavrilov et al (2019)342

 Solski (2022)343

 Solski (2022)344

 Bognar (2018) 345

 Bartenstein (2011)346

 Bartenstein (2011)347

 Bartenstein (2011)348

!  43



states could be more relevant than unilateral decisions by coastal states.  Moreover, it avoids 349

conflicting laws. Furthermore, coordination of these domestic laws by the IMO or another 

international organisation is not mandatory. Even though practice shows that states often have 

recourse to the IMO for the enactment of their standards.  350

Secondly, there is uncertainty about the word "where"  which can mean when there is ice 351

and where there is ice. The consequences are different for the application of this article if one 

interprets the term "where"  spatially or temporally. However, the spatial interpretation is 352

preferred.  Furthermore, "for most of the year"  is also ambiguous, the expression lacks 353 354

precision about the requirement of ice on Arctic lands and for how long precisely this ice 

should be present.  This leads to another difficulty in the application of this regime and the 355

expression used by the article "ice covered areas" . With the melting of the ice during the 356

summer, question arises. Should this regime continue to apply when certain areas previously 

covered by ice are no longer covered? This is similar to considering that the melting of the ice 

could cancel Article 234.  The lack of anticipation of ice melt by the authors of the article is 357

somewhat surprising as climate change and sustainable development issues were beginning to 

emerge at the time of the drafting of the LOSC, notably with the Rio Summit.  However, in 358

order to know whether the Arctic regime should be linked to the condition of the ice cover, it 

is necessary to refer to the Vienna Convention on the Law of Treaties of 1969 and its Article 

31(1).  One should not limit oneself to the interpretation of the terms but look for the 359
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intention of the authors of the article.  Here the intention of the drafters was to establish a 360

special protective regime for EEZs in the Arctic Ocean.  However, melting ice does not 361

prevent pollution of the Arctic marine environment.  On the contrary, melting ice allows an 362

increase in human activities in this region.  The vulnerability of marine areas is increased.  363 364

The original reason for the article therefore remains.  The reduction of ice-covered areas 365

does not cancel or change the article.  It still poses difficulties in the spatial application of 366

the article, there are uncertainties in determining which areas remain under the article. In the 

future, however, the presence of the article could be questioned, if there is no ice in the Arctic 

at all.   367

On the one hand, this article has an important function for the protection of the Arctic, as 

minimum standards are not sufficient to protect the fragile Arctic environment.  But to 368

really guarantee the effectiveness of this protective regime, it is questionable whether 

unilateralism is really the best solution. If the Arctic States are in the most appropriate 

position to act, if their interests are in line with the common interest of protecting the Arctic. 

On the other hand, granting coastal states extensive powers can lead to conflicts with the 

Northern Passages. Indeed, by using environmental protection, Russia and Canada can restrict 

other States from using the Northeast and NSR passages.  These States can use this article to 369

exercise unreasonable control over these passages and undermine the freedom of the seas of 

other states.  It can be seen that the multiplicity of possible interpretations of this article and 370

the lack of clarity of these provisions is an obstacle to the implementation of protective 
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environmental standards.  Indeed, there is a difficulty in delimiting the power given to 371

coastal States by this article.  The complexity of Article 234 shows a certain limitation of 372

the Law of the Sea Convention in establishing an effective regime for the Arctic. The lack of 

clarity and certainty in this article is a hindrance to providing legal security for the special 

Arctic regime.  

However, this is not the only instrument that contains provisions for the protection of the 

Arctic marine environment. The Polar Code is a second instrument that also has this 

environmental objective. This leads us to consider whether the work of the IMO might not be 

more appropriate to address Arctic environmental issues. Indeed, it is in a multilateralist 

approach that could avoid conflicting, insufficient or uncoordinated standards of Arctic 

coastal states that may arise in the LOSC regime.  

4.1.2 Polar Code : a second part dedicated to environmental protection  

The second part of the Polar Code is dedicated to environmental protection. This shows the 

interest of maritime transport to take into account the environmental impact of the maritime 

industry. As seen above, the Polar Code puts in place a number of measures to limit the 

impact of shipping on Arctic marine areas. It takes measures to limit the introduction of 

invasive species or the discharge of waste water. But these measures are not necessarily 

sufficient to protect the Arctic environment. For heavy oil fuels (HFO), the Polar Code does 

not go far enough to prevent damage. Indeed, HFOs are banned in Antarctica. But in the 

Arctic, ships are only encouraged to limit their use. However, these HFOs represent 

considerable risks in terms of emissions or environmental consequences in the event of oil 

spills.  They also produce black carbon, which accelerates climate change. By not banning 373

these pollutants, we can already see a first limitation of the code to fully address the 

environmental risks in the Arctic and also to fight against the accelerators of the climate crisis. 

However, a ban on HFOs is desired by several actors in the Arctic: the States, but also the 
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indigenous populations and local communities.  There was also an interest that went beyond 374

the Arctic framework as non-Arctic states were also in favour of this ban.  There is a 375

common concern to use cleaner energy but most ships in the Arctic use HFO because it is the 

cheapest fuel.  Moreover, to ensure that the rules set out in the Polar Code are in place and 376

effective, arctic States can do port controls.  However, an obstacle to the effectiveness of the 377

code is conflicting standards. States must ensure that their national laws are compatible with 

the standards set by the Polar Code.   378

Furthermore, the Polar Code is the result of the work of the IMO. This organisation has 

initiated other initiatives to decarbonise maritime transport. Indeed, maritime transport is the 

most energy-efficient means of transport, but it is no less polluting.  Solutions are 379

encouraged, such as the transition from HFOs to distillate fuels or alternative fuels.  Also, 380

low impact and fuel efficient vessels should be increasingly favoured to reduce emissions 

from maritime transport.  In addition, IMO adopted in 2018 a strategy for the global 381

reduction of greenhouse gases by the shipping industry. This strategy is intended to achieve 

the objectives of the Paris agreements.  There are short, medium and long term measures to 382

reduce GHG emissions and prevent pollution from ships.  In June 2021, IMO introduced 383

new binding measures that will come into force in November 2022 by amending the 

MARPOL Convention.  They combine technical and operational measures.  These 384 385

measures are part of the strategy to reduce greenhouse gas emissions from ships and the 
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objective of reducing emissions by 40% by 2030 compared to 2008 numbers.  These 386

measures include improving the energy efficiency of ships by assigning a letter to classify 

ships according to their impact or setting a rate of gas reduction.  The IMO is preparing 387

other work to continue this GHG reduction movement.  For the effectiveness of IMO's 388

work, strengthened cooperation between sectors is needed, such as between scientists, 

decision-makers and maritime sector actors.  Also close cooperation between IMO, Arctic 389

and non-Arctic states and other fora such as the Arctic Council should be pursued.   These 390

different actors must act both locally and globally to achieve sustainable governance of Arctic 

shipping.  

Cooperation is therefore an essential element of coherent and effective governance. We have 

just seen that the LOSC and the Polar Code have a pregnant role to play in the sustainability 

of the maritime industry. The question arises whether these instruments conflict or 

complement each other in the sustainable management of Arctic shipping.  

4.2 LOSC and Polar Code : conflicting or complementary relationship ?  

The relationship between the LOSC and the Polar Code is not a conflicting one. There is no 

conflict of norms because that is not the objective contained in the Code. It is not intended to 

replace the special Arctic regime of article 234.  It therefore does not affect the rights of 391

coastal states to make domestic laws to protect the marine environment in their EEZs.  392

Moreover, article 211(1) of the LOSC provides for the adoption of legal instruments such as 

the Polar Code to regulate maritime transport.  Rather, the two instruments may be seen as 393

complementing each other. Even if the framework needs to be clarified and unified between 
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international law instruments and national laws adopted by Arctic coastal states.  Uniformity 394

of this framework would better address the environmental challenges of the region while 

preserving the rights of other states to exercise their freedom of navigation.   395

4.3 Two instruments facing similar challenges and limits 

The Polar Code is a recent instrument. It came into force in 2017. This must be taken into 

account when analysing its effectiveness and its capacity to adapt to climate change. There is 

still little hindsight on the effectiveness of its provisions. However, it can be recognised that it 

is linked to climate change. One of the reasons for its development is a consequence of 

climate change. The melting of the ice is opening up new Arctic shipping routes and raising 

concerns about an increase in shipping activity.  This increase may cause damage to the 396

marine environment.  Its second part is devoted to responding to these environmental 397

threats. The code takes into account the climate crisis and the need of not causing irreversible 

damage. Even if we have seen above, some measures do not go far enough to really protect 

the Arctic environment and not accelerate the climate crisis. Thus, to respond to climate 

threats, the polar code is not the only relevant instrument.  All of the IMO's work can be part 398

of an approach to adapting to climate change and responding effectively. Impact assessments, 

frequent monitoring and flexibility to adapt existing instruments are also tools to enable the 

law to respond to the environmental risks posed by the climate crisis.  In addition, the 399

changing nature and rapid evolution of conditions is another challenge for international law. 

Indeed, the need for models, recent and regular studies of the Arctic such as the IPCC reports 

are additional challenges for the law to remain relevant and responsive. Also, the process of 

law making is not always quick, especially in international law as it requires the consensus of 

several actors with different interests, it’s another difficulty for this framework in address 

environmental issues and adapting to climate change.  
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As for the LOSC and its capacity to face the challenges posed by climate change. This is an 

older instrument. Climate change was only an emerging issue when it was created and there is 

no explicit mention of climate change in the LOSC.  However, the LOSC is a flexible and 400

living instrument.  These characteristics may allow it to be adapted to act on the impacts of 401

climate change. There are several ways in which the mechanisms of the LOSC can be used for 

this purpose. Firstly, the classical method of treaty amendment, but this takes time and is not 

necessarily easy to obtain a consensus of the parties. There is also the interpretation of treaty 

provisions which allows the LOSC to be a dynamic and evolving instrument.  If we analyse 402

these provisions and their function in adapting to climate change, Article 194(2) aimed at 

preventing marine pollution and protecting other states against damage caused by it is a good 

example.  Indeed, this article sets out a duty of due diligence, requiring States to adopt a 403

course of conduct that reduces their pollution and environmental impact.  The general 404

obligation to preserve and protect the environment in Article 192 is also an example of 

provisions that can allow states to adapt to climate change through the LOSC.  

The flexibility of the LOSC makes it an important legal tool for the adaptation of maritime 

transport to climate change. However, the Polar Code and the LOSC are not sufficient to 

address all the international impacts of climate change.  They are part of a broader 405

framework. It’s necessary to take into account the multiplicity of available legal instruments 

in order to have a coordinated, effective and efficient response to the climate crisis.  Climate 406

change management goes beyond the law of the sea regime.  It also requires multiple scales 407
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of governance, multiple actors and multiple areas of law.  Climate change law instruments 408

such as the Kyoto Protocol , UNFCCC , Paris Agreements  are also standards that 409 410 411

address climate issues. Coordination and cooperation between the different legal instruments 

could be more effective in addressing the climate crisis. Moreover, the hard law of 

international conventions is not the only form of norms existing in the Arctic. Coordination 

between different sources of law could be a solution to the polar challenges. Indeed, going 

beyond the Law of the Sea regime and have a better cooperation between the norms could 

lead to a more sustainable management of Arctic shipping. 
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5. Coordinated approach : a solution to face polar challenges  

We have seen that Arctic shipping is governed by UNCLOS and the Polar Code. These 

instruments provide for rules to protect the environment. However, they do not always go far 

enough. Therefore, to remedy these shortcomings. There are several solutions to consider. 

One solution could be to have a coordinated approach to standards. This can mean several 

things. Either, as mentioned above, coordinate the different regimes that have similar 

objectives. For example, having better communication between law of the sea instruments and 

climate change law instruments. Another coordination could be between hard and soft law, 

between the different ways of developing norms. Indeed, while there are binding treaties that 

regulate the Arctic, the Arctic Council, an institution with soft law status, also has effects on 

the region. Moreover, discussions to move towards an Arctic treaty are also underway (5.1). 

This treaty could be similar to the Antarctic Treaty, the other polar region (5.2). However, the 

possibility of an Arctic treaty must be put into perspective. It may not be necessary to have a 

new instrument, to develop a coordinated approach in the Arctic (5.3).  

5.1 The Arctic Council : from soft law towards an Arctic Treaty ? 

The Arctic is regulated by international treaties, but there are other forms of law that have an 

impact on the region. There are also soft law instruments that set standards for the region. 

This form of law is easier to elaborate because it does not imply big constraints for states and 

could fill the gaps left by hard law instruments. However, while it is simpler to emerge and 

can address issues that states do not wish to include in treaties, its non-binding status 

complicates the achievement of objectives. Indeed, there are no binding mechanisms to ensure 

that the standards set are respected. The Arctic Council is a good example. Its work addresses 

environmental issues, but its soft-law status is a hindrance to the Council having a truly 

effective role in protecting the Arctic environment.   412

 Koivurova (2008)412
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The Arctic Council is an intergovernmental forum, established in 1996 by the Ottawa 

Declaration.  It is an institution that brings together Arctic states, indigenous peoples and 413

non-Arctic states that have observer status.  The Council has six working groups and a 414

group of experts such as PAME (Protection of the Arctic Marine Environment), AMAP 

(Arctic Monitoring and Assessment Programme) or CAFF (Conservation of Arctic Flora and 

Fauna).  They work notably on the protection of the Arctic marine environment, the 415

limitation of pollutants and the protection of fauna and flora.  More generally, the Council's 416

objective is to protect the Arctic environment and promote sustainable development.  The 417

working groups produce environmental and social assessments. The Council is also a forum 

for discussion and negotiation between the various Arctic stakeholders.  However, the 418

Council has a soft law status.  Its work is not binding on the states. Its status is rather weak 419

and it does not have the authority to impose its decisions, particularly to regulate maritime 

transport in the Arctic.  To overcome this weakness, some authors have put forward the idea 420

of making a transition from this soft-law status to a binding status by concluding an 

international treaty for the Arctic. The Arctic Council could be a first step towards an 

international agreement.  The idea of an Arctic treaty is not new. There was already an 421

international treaty between the Arctic states for the protection of polar bears in 1973.  But 422

there is no general binding agreement for the polar region.  The Arctic states are opposed to 

this idea, they do not want to give up a part of their sovereignty.  Moreover, as the region is 423

rich in natural resources, a treaty could considerably reduce the possibility to exploit them in 
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order to protect the Arctic environment.  For some authors, an Arctic treaty could drastically 424

transform Arctic governance, others are more in favour of moderate changes to current 

governance.  This treaty could be more effective in addressing current and future 425

environmental challenges.  It could also clarify and harmonise the complex Arctic 426

framework.  In addition, it could address issues that are amplified by melting ice, such as 427

underwater noise or invasions of alien species.   428

The development of such a treaty to coordinate the Arctic legal framework and address polar 

challenges echoes the Antarctic Treaty. Indeed, the other polar region has a treaty to protect 

the region. However, the two regions have different realities and what has been possible to 

implement for one is not necessarily possible for the other.  

5.2 Arctic Treaty : a possible replica of the Antarctic treaty  

The Antarctic Treaty  includes principles for the South Polar Region. The activities carried 429

out must be peaceful.  There may be scientific research activities.  International 430 431

cooperation is encouraged.  Regarding sovereignty, the treaty does not constitute a 432

renunciation by States of their claim of sovereignty.  It can be seen that activities in the 433

Antarctic are highly regulated. The Antarctic treaty is seen as a possible inspiration for an 

Arctic treaty.  However, a similar treaty for the North Polar region seems more complicated 434

to implement. Indeed, while in Antarctica there are very few populations, this is not the case 
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in the Arctic, where there are local and indigenous populations.  The Antarctic Treaty 435

freezes states' claims to sovereignty, but a freeze on the exercise of sovereignty in the Arctic 

seems highly unlikely.  Indeed, the Arctic states are opposed to having their sovereignty 436

over the region limited.  However, both regions face similar environmental protection 437

issues. They have similar characteristics: extreme conditions with a cold and dark period. One 

of the authors' arguments is to apply the principle of common interest to the Arctic, making it 

a marine protected area open only to tourism and scientific research.  For the time being, 438

this idea does not reach consensus among the Arctic states. Moreover, a treaty will not 

necessarily be more effective than the current framework, as international conventions take 

some time to be drafted and accepted by all parties concerned. Also, in order to deal with 

climate change, flexible and adaptable instruments are needed, and treaties do not necessarily 

have this capacity to deal to changing conditions.   439

5.3 Arctic treaty : superfluous for achieving a coordinated approach ? 

If one takes into account the opposition of the Arctic states to a general treaty, this opposition 

could be an obstacle to the emergence of a truly ambitious instrument capable of addressing 

climate challenges. Indeed, it could be a lot of effort and time without obtaining a really 

effective response to the polar challenges.  So perhaps the solution is not to draft a new 440

instrument but to strengthen the existing ones. For exemple by amending the LOSC and the 

IMO conventions so that they better address existing and future challenges. The Arctic can 

also draw inspiration from the BRS system. This system includes the Basel, Rotterdam and 

Stockholm Conventions. They regulate the management of waste and pollutants on an 

international scale. These issues are transnational and like Arctic shipping, their management 

requires coordination between instruments. There are three separate treaties in the BRS 

system and to better coordinate these instruments the working groups of each treaty have been 
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brought together to better cooperate and communicate. Indeed, there is a common secretariat 

for the three conventions and conferences of the parties are held jointly between the 

instruments. In the Arctic too, there is a need for coordination mechanisms to ensure the 

effectiveness of the complex Arctic legal framework. A coordinated approach to existing 

Arctic instruments could also be a solution to polar challenges without the need for a new 

instrument. It could establish mechanisms for dialogue and harmonisation between the 

different Arctic instruments and actors and fill the gaps in the current framework. This 

improved cooperation between norms could contribute to a more sustainable management of 

Arctic shipping.  
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6. Conclusions 

Climate change is happening twice as fast in the Arctic as in the rest of the world. It has many 

consequences for the polar region. It is accelerating the melting of the ice and disrupting 

ecosystems. This melting ice represents economic opportunities. Indeed, it enables greater 

maritime traffic in the Arctic and easier access to resources. However, an increase in maritime 

transport also has environmental impacts. Greenhouse gas and black carbon emissions from 

ships contribute to climate change. In addition, there are increased risks of pollution, 

introduction of invasive species and oil spills. There is therefore a need for sustainable 

governance of Arctic shipping to avoid irreversible damage to the Arctic environment. 

Adaptation measures have been initiated and need to be pursued to ensure effective and 

efficient management of this sector. International law is a means to achieve sustainable 

management of the Arctic environment. It could help to reconcile the different interests: 

allowing the exploitation of economic opportunities and ensuring the protection of the 

environment.  

The Arctic legal framework is complex. The Law of the Sea Convention and the Polar Code 

are instruments that regulate Arctic shipping. The LOSC establishes a general obligation to 

protect the environment and a special regime for the Arctic marine environment. The Polar 

Code also has a section dedicated to environmental protection. It contains provisions aimed at 

limiting pollution from ships, among other things but these two instruments do not go far 

enough to ensure that shipping does not have a negative impact on the polar region and does 

not also contribute to climate change. However, the role of these instruments must be put into 

perspective. The law of the sea regime is not the only relevant instrument to fight climate 

change. All legal regimes need to be exploited to address the climate crisis. Moreover, given 

the changing nature of the climate crisis and polar issues, flexible and adaptable mechanisms 

must be employed to better address these challenges. Coordination of instruments could be a 

solution. Indeed, the idea of an Arctic treaty is being discussed to better coordinate the 

different existing norms. The Arctic Council institution with soft law status could be a first 

step towards an international treaty for the Arctic. However, the emergence of such a treaty is 

not widely supported by Arctic actors. Another option could be to strengthen the existing 
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framework by improving cooperation and creating even more spaces for dialogue between 

actors and instruments. This could help to improve the sustainability of the Arctic shipping 

framework.  
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