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Abstract  The availability of increased Arctic shipping as a consequence of sea ice decline is a regional issue that is closely 

linked with international climate governance and global governance of the maritime industry. Sea ice decline creates favorable 

circumstances for the development of merchant shipping, but is accompanied by increases in greenhouse gas emissions. 

Reduction of greenhouse gas emissions from the shipping industry is of utmost importance to prevent the destruction of the 

fragile Arctic ecosystem. This paper focuses on the core content of the Paris Agreement and suggests that the International 

Maritime Organization could guide the shipping industry to reach a fair agreement with states that includes market-based 

measures, capacity building, and voluntary actions of shipping companies as non-state actors. 
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1  Introduction 
 

The Arctic is warming at almost twice the rate of the rest of 
the world (Jeffries et al., 2014). Arctic average temperature 
has increased by 2.3°C since the 1970s (Richter-Menge et 
al., 2017). By the middle of the 21st century, the Arctic 
Ocean could become ice-free in the summer (IPCC, 2013). 

Earlier studies have attributed Arctic warming to the 
combined effects of greenhouse gas (GHG) emissions and 
other anthropogenic influences, such as stratospheric ozone 
depletion and black carbon (BC) emissions (Cavazos- 
Guerra et al., 2016). The main cause of climate change is 
the emission of GHGs (IPCC, 2013), and thus national 
authorities have been increasingly concerned about the 
effective reduction of GHG emissions on a global scale. 
Black carbon is emitted as a result of incomplete 
combustion of fossil fuel, biofuels and biomass 
(Ramanathan and Carmichael, 2008). Once deposited on 
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snow and ice, it is very effective at enhancing the 
absorption of solar radiation of the surrounding ice and 
snow particles, contributing to the rapid warming of the 
Arctic. Therefore, it is necessary to take into account the 
effects of BC in the mitigation of Arctic warming. 

Shipping is an important contributor to global climate 
change through emissions of carbon dioxide (CO2), 
methane (CH4), nitrogen oxides, sulfur oxides, carbon 
monoxide (CO) and diverse species of particulate matter 
including organic carbon and BC. Global shipping is 
currently responsible for approximately 2.6% of global CO2 
emissions from 2007 to 2012 (IMO, 2015). The shipping 
industry was the sixth largest emitter of GHG in 2015 
(Olmer et al., 2017). Furthermore, GHG emissions from 
shipping could increase 50%−250% by 2050 from 2012 to 
2050 because of increases in economic development and 
global volume of goods transported (IMO, 2015). 

In addition, shipping contributed approximately 8% to 
13% of global diesel BC emissions in 2010 (Azzara et al., 
2015). However, diesel BC emissions from international 
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shipping are not yet subject to international regulation under 
the International Maritime Organization (IMO) which 
works as an agency of the United Nations, and specializes 
in setting global standards for the safety and security of 
maritime navigation and prevention of pollution from 
international shipping. 

The contribution of Arctic shipping to the BC 
emissions in the Arctic is expected to double by 2030 if 
increases in ship traffic continues to be unregulated (AMAP, 
2015). Increases in shipping outside the Arctic is expected 
to increase ambient BC concentration by 10% or 20% 
(Dalsøren et al., 2013). 

Given that Arctic sea ice extent is declining, 
international ship traffic through the Arctic is expected to 
increase, as shipping routes between northern Europe and 
northern Asia are much shorter through the Arctic than 
through the Suez or Panama Canal. With rapidly melting ice 
and thinning permafrost, climate change impacts are already 
more severe in the Arctic than in most of the rest of the 
world. Increased shipping activities in the Arctic may create 
additional challenges for the region. In addition, global 
shipping activities are expected to grow in the coming years, 
with global seaborne trade volumes projected to expand at 
an annual growth rate of 3.2% between 2017 and 2022 
(UNCTAD, 2017). 

With the increase of shipping activities in and outside 
of the Arctic, concerns are growing about the impacts of 
shipping emissions on the Arctic environment.  

This paper begins with a summary of the IMO’s 
endeavors to regulate Arctic shipping, including the 
International Code for Ships Operating in Polar Waters (the 
Polar Code), energy efficiency measures, and other ongoing 
proceedings. It then proceeds to analyze the governance 
approach of the Paris Agreement. Subsequently, the paper 
focuses on the implications of the Paris Agreement for the 
regulation of shipping and shipping emissions. The final 
section concludes by revisiting the context of the study and 
synthesizing the main points of the paper. 

 

2  Polar Code governing Arctic shipping 
 
Considering the threats to navigation safety under the severe 
Arctic conditions and pressure on the environment from 
increasing shipping activities in the Arctic, the IMO has been 
working on polar navigation safety and preventing 
vessel-source pollution since the inception of the Polar Code 
at the beginning of this century (Bai, 2015). Part II-A of the 
Polar Code lays out mandatory requirements to prevent 
vessel-source pollution. Other parts of the Code focus on 
navigation safety but some of them also have indirect effects 
on the protection of the marine environment. For example, 
technical requirements for ship structure, stability and 
integrity ensure navigation safety, thereby reducing the 
likelihood of accidents and marine pollution incidents. 

Of the eight states that possess territory within the 

Arctic Circle (Arctic states), including Canada, Finland, 
Iceland, Russia, Norway, Denmark, Sweden and the USA, 
Canada and Russia, driven by special geographical 
advantages and political demands, have attempted to 
regulate Arctic shipping via domestic legislations (Zou and 
Huang, 2014). In 1991, Russia issued the Rules of 
Navigation in the Water Area of the Northern Sea Route, 
which were updated into a comprehensive legal system of 
navigation management measures in 2013 following the 
development of the Northern Sea Route. It covers various 
aspects such as navigation safety, environmental protection, 
rescue, and pilotage service charges. Canada, as an important 
stakeholder in the Northwest Passage, has placed great 
importance on the protection of the environment around the 
shipping routes. It has established a relatively 
comprehensive system of environmental protection in the 
Arctic, including the Arctic Waters Pollution Prevention Act, 
which prevents pollution of the Arctic waters by ships. A 
tension exists between national and international standards, 
which can be solved by ensuring that domestic rules 
conform to the Polar Code. In other words, coastal States 
should not impose rules that are stricter than those in the 
Polar Code. 

 

3  Efforts of the IMO to reduce shipping 
emissions outside the Arctic  

 
Polar shipping is regulated under the IMO via two sets of 
mechanisms. The Polar Code specifies special guidelines 
and mandatory rules to protect the unique and sensitive 
environment in the Arctic and the Antarctic. Moreover, the 
international maritime conventions pertaining to global seas 
are also applicable to polar waters because of their 
universality and extensive field of application. 

3.1  Adoption of energy and operational efficiency 
measures 

Regulation of shipping GHG emissions was first discussed 
in the 1980s, when it was formally considered under the 
resolutions related to the International Convention for the 
Prevention of Pollution of the Sea (MARPOL) (IMO, 1998). 
Under these resolutions, the IMO began to cooperate with 
the secretariat of the United Nations Framework 
Convention on Climate Change (UNFCCC) whose ultimate 
objective is to achieve stabilization of GHG concentrations 
that would prevent dangerous anthropogenic interference 
with the climate system. The Marine Environment 
Protection Committee (MEPC) as a particular organization 
responding to environmental issue under IMO’s remit was 
also invited to develop strategies concerning the evaluation 
and reduction of GHG emissions from international 
shipping. 

In 2000, IMO issued a research report on the GHG 
emissions of international shipping. In 2003, the 23rd 
session of the IMO Assembly approved Resolution A.963 
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(23) IMO Policies and Practices Related to the Reduction of 
Greenhouse Gas Emissions from Ships (Assembly, 2003), 
which urged the MEPC to establish the necessary 
mechanisms for realizing GHG emissions reduction from 
international shipping. 

Over the following years, the MEPC worked on and 
developed a set of technical documents on technology, 
operation, and market mechanisms targeted towards 
international shipping emissions reduction. In 2011, the 
62nd session of the MEPC adopted amendments to 
MARPOL Annex VI, adding a new chapter 4 to make the 
Energy Efficiency Design Index (EEDI) mandatory for new 
ships and the Ship Energy Efficiency Management Plan 
(SEEMP) mandatory for all ships, becoming the first legally 
binding climate change treaty to be adopted since the Kyoto 
Protocol (IMO, 2011). 

In contrast to calculations of energy efficiency taken 
into account during the design phase, calculations of energy 
efficiency during operation contain high levels of 
randomness and uncertainty, and some basic questions, such 
as the definition of Energy Efficiency Operation Indicator, 
metering method and actual levels of energy efficiency 
remain to be resolved. Therefore, mandatory standards of 
operational energy efficiency are inadequate to meet the 
objectives of emissions reduction. 

3.2  Progress in reduction of shipping emissions 

Reduction of shipping emissions has been fueled by the 
recent efforts made by the IMO. The Paris Agreement plays 
an undeniable role in accelerating this process despite the 
absence of any reference to shipping emissions in its text. 
After the signing of the Paris Agreement, the 69th session 
of the MEPC, which took place in April 2016, agreed on a 
three-step approach of data collection, data analysis and 
decision-making, to develop further measures to address 
emissions reduction of the maritime industry. In October 
2016, the 70th session of the MEPC adopted mandatory 
MARPOL Annex VI requirements for ships of 5000 gross 
tonnages and above to record and report fuel consumption 
(MEPC, 2016). 

On 13 April 2018, at the 72th session of the MEPC 
held in London, an initial strategy on the reduction of GHG 
emissions from ships as a response to the Paris Agreement 
temperature goals was accepted. This strategy sets out the 
IMO’s vision of its continuing commitment to shipping 
emissions reduction and its aim of phasing out GHGs as 
soon as possible in this century. The EEDI is emphasized as 
a major tool for emissions reduction and will be reviewed 
and strengthened. Furthermore, the strategy sets out the 
ambitious goals of achieving at least 40% reduction of CO2 
emissions by 2030, and pursuing efforts towards 70% 
reduction by 2050 relative to 2008 level (IMO, 2018). It 
aims to make GHG emissions from international shipping 
peak and decline as soon as possible and to diminish total 
annual GHG emissions by at least 50% by 2050 relative to 
2008 levels (IMO, 2018). This initial strategy attempts to be 

in accordance with the temperature goals set out in the Paris 
Agreement. 

However, global responses to “limit warming to well 
below 2°C above pre-industrial levels and pursuing efforts 
to limit the temperature increase to 1.5°C above 
pre-industrial levels” as set forth in Article 2 of the Paris 
Agreement need to include BC emissions reduction (Amann 
et al., 2011). More significantly, shipping outside the Arctic 
contributes a far greater share of the BC emissions than 
shipping in the Arctic. Therefore, efforts to reduce 
emissions from shipping outside the Arctic may need to 
occupy a more important position in the governance of 
Arctic shipping activities. 

 

4  The governance approach of the Paris 
Agreement 

 
Global climate change and Arctic warming are closely 
linked. Melting ice in the Arctic has caused global sea level 
to rise and is expected to impact populations worldwide. 
Arctic warming influences global climate and precipitation 
patterns, and is considered as a global, rather than merely a 
local, problem. Obviously, because of the global impacts of 
Arctic warming, the responsibility to protect the Arctic 
environment rests not only on the Arctic states, but on the 
entire international community. It is therefore necessary to 
investigate the reactions and responses from global society 
with respect to the mitigation of climate change. 

The progresses of high-level climate negotiations have 
been slow due to the long-standing political stalemate 
(Stuenkel, 2013). However, the Paris Agreement signifies 
an innovative method to address this issue. It offers a 
catalytic and facilitative model that allows actors to 
undertake GHG emissions reduction voluntarily and 
progressively (Hale, 2016). 

At the intergovernmental level, internationally 
negotiated emissions reduction targets have been 
transformed into nationally determined contributions, and 
has succeeded in diminishing the hesitation of every large 
emitter and bringing them into the mitigation regime. 
Meanwhile, the contributions will need to be enhanced 
substantially to achieve the long-term 2°C goal. Five-yearly 
reviews allow states to adapt to climate change and ratchet 
up their contributions progressively. The Paris Agreement 
also acknowledges that the involvement of non-state actors 
will be imperative to avert catastrophic changes in the 
climate.  

4.1  Platform building through intended nationally 
determined contributions 

In accordance with Article 4.4 of the Paris Agreement, 
developed countries should continue their leading role in 
making economy-wide absolute emissions reduction, while 
developing countries should continue to strengthen their 
mitigation efforts and achieve absolute reductions or targets 



The post-Paris approach to mitigating Arctic warming—perspectives from shipping emissions reduction           43 

in line with their national circumstances. Effectively, with the 
Paris Agreement, the climate regime has shifted from a 
top-down model to a hybrid system that combines bottom-up 
with top-down elements (Falkner, 2016), whereby all states 
reduce their emissions differentially according to their 
Intended Nationally Determined Contributions (INDCs). 
Parties to the UNFCCC were asked to outline their post-2020 
climate actions well in advance of COP 21. These INDCs lay 
out the emissions reduction targets that each state is 
committed to, and they become legally binding when the 
Paris Agreement was ratified. To date, 175 parties have 
ratified the agreement (UNFCCC, 2018). 

The INDCs communicate each country’s ambition for 
taking actions to limit the increase in global average 
temperature to below 1.5–2°C. The word “intended” was 
applied because states had communicated their proposed 
climate actions before the Paris Agreement was finalized. 
However, as states formally joined the Paris Agreement and 
looked forward to the implementation of these climate 
actions, the intended contribution was confirmed and an 
INDC was converted into a Nationally Determined 
Contribution (NDC) (Höhne et al., 2014). The expression 
“nationally determined” means that global mitigation 
actions are not determined collectively, but determined by 
individual states taking into account their domestic 
circumstances and capabilities. The ratification of the Paris 
Agreement requires Party states to submit their NDCs as a 
binding obligation. Under Article 4.2 of the Paris 
Agreement, Party states undertake a legal commitment to 
achieve their NDCs through domestic policies. 

The NDCs could be viewed as states’ willingness to 
achieve sustainable development. More importantly, the 
non-binding feature of the NDCs’ content (Macey, 2018) 
offers a wide margin of discretion that motivates Parties to 
take actions to mitigate climate change (Savaresi, 2016). 
Such discretion is highly desired, because each state is 
confronted with different domestic realities, including social, 
economic and technological conditions. Through their 
NDCs, states are able to make sensible contributions that 
cater to their own national priorities, capabilities, and 
responsibilities. These individual measures can be the 
foundation for collective action, and, if these measures are 
sufficiently ambitious, can set a path toward a low-carbon, 
climate-resilient future. 

The independent, non-binding and voluntary nature of 
NDCs is distinctly different from the approach taken by the 
predecessors of the Paris Agreement—the UNFCCC and 
the Kyoto Protocol. Parties to the UNFCCC were classified 
into Annex I and Non-Annex I. Annex I Parties include 
developed countries and countries with economies in 
transition, and had the obligation to take the lead in 
emissions reduction under Article 4 of the UNFCCC. 
Developing countries (Non-Annex I Parties) could receive 
financial support from developed countries to build their 
mitigation capacity. This classification is based on the 
principle of common but differentiated responsibilities 

(CBDR). The CBDR principle, formalized in the UNFCCC 
establishes that all states have a shared responsibility in 
protecting the environment, but they assume different 
responsibilities in accordance with their social, economic 
and ecological conditions. The principle reflects two 
antagonistic trends in international environmental law, 
namely, the need for universalism, and the need for 
sensitivity to the special needs of developing countries. If 
the “common sense of all obligations” emphasizes the 
commonality of human responsibility, then the “common 
but differentiated responsibilities” principle clearly 
emphasizes the difference in human responsibility. The 
foundation of this principle rests on the historical 
differences in states’ contributions to global environmental 
problems and the varied abilities that different states have to 
solve these problems. The CBDR forms the backbone of 
international climate agreements and continues to be a 
persistent and crucial element underlying subsequent 
actions related to climate change. 

The Kyoto Protocol made further efforts based on this 
principle and set mandatory targets for developed countries, 
including all Arctic states except the United States (US). 
However, compliance was below expectation. Some Parties 
were unwilling to participate. The US, for example, never 
ratified. Canada withdrew entirely in 2011. Japan, as an 
Arctic stakeholder, did not follow the examples of the US or 
Canada, but ended up failing to achieve its targets.  

Although the Kyoto Protocol demonstrates the CBDR 
principle by classifying Parties into Annex I and non- 
Annex I, it remains relatively rigid, making it difficult for 
all Parties to reach consensus, thereby blocking the progress 
of collective action to reduce emissions. This inability to 
galvanize global action could be explained from the 
perspective of equity. The emphasis of equity is crucial to 
achieving compromises that can take into account the 
interests of all stakeholders. Stakeholders engage in the 
political process on account of its fairness, thereby ensuring 
the longevity of the agreement (Biermann et al., 2012). 
International law represents the volition of sovereign states. 
Negotiation mandates and standpoints are dominated by 
governments’ insights about what is fair enough, which are 
central to states’ commitments and willingness to 
collaborate with other states (Winkler and Beaumont, 2010). 
Cooperation among actors may not be a win–win situation 
if the outcome is unjustified (Ostrom and Walker, 2003). 

The concept of NDCs under the Paris Agreement has 
weakened the asymmetry created by the Kyoto Protocol. 
Climate negotiations between developed and developing 
countries have revolved around the issue of emissions 
reduction obligations under international law. Under the 
Paris Agreement, developed countries still take the lead in 
meeting economy-wide absolute emissions reduction targets, 
while developing countries are tasked with continuing to 
increase their own reductions in accordance with their 
individual national circumstances. While CBDR is still the 
main principle driving the Paris Agreement, NDCs seem to 
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achieve a balance between the interests of developed and 
developing countries. 

From a scientific point of view, the NDCs are 
insufficient to meet the global mitigation requirements as 
set out in the Intergovernmental Panel on Climate Change 
(IPCC)’s latest reports. Nonetheless, the adoption of NDCs 
is critically meaningful for neutralizing political stalemates 
because it shifts the focus from a global deal to an 
aggregation of polycentric policies. Contributions are based 
on comprehensive considerations of states’ responsibilities, 
capabilities, and circumstances. Such differentiation accords 
with the intention of the agreement and its long-term goals 
at the same time (Voigt and Ferreira, 2016). Under such 
reinterpretation of differentiation, the CBDR principle is 
strengthened, thus attracting the broad and equal 
participation of states around the world. 

4.2  Transparency framework and global stocktake 

By establishing the NDCs, the Paris Agreement has created 
a more diverse climate regime. Furthermore, it created a 
facilitative platform by establishing a transparency 
framework and the global stocktake. In contrast to 
regulation through negotiated emission targets and 
timetables, facilitative climate governance creates 
conditions under which actors progressively reduce their 
emissions through coordinated policy shifts (Hale, 2016). 
The Paris Agreement enables such facilitation through a 
legally binding transparency framework, regular global 
stocktakes and the provision of finance. It recognizes the 
need to assess progress towards the goals of the agreement 
periodically. Such assessments serve as opportunities for 
Parties to reflect upon how impetus for climate action can be 
increased. 

The purpose of the transparency framework is to 
ensure clarity and to track Parties’ progress towards their 
NDCs and adaptation actions (UNFCCC, 2015). For any 
mature international mechanism, a convincing transparency 
system greatly assists in building political trust and 
maintaining the mechanism. Since Parties’ achievement of 
their NDCs is voluntary, the transparency framework should 
closely follow Parties’ progress towards their NDCs, 
because it is only when Parties’ progress towards NDCs is 
publicized that states could compare and determine whether 
the burden-sharing is fair. In addition, since NDCs differ 
among Parties, the transparency framework facilitates data 
collection. The collected data can be used to confirm each 
state's contribution, which is of utmost importance in 
evaluating collective progress towards global mitigation 
targets. 

The transparency framework is complemented by a 
global stocktake to assess collective progress towards 
long-term goals (UNFCCC, 2015). The Paris Agreement 
envisions the stocktake as a comprehensive and facilitative 
exercise (UNFCCC, 2015), thus reinforcing the notion that 
the agreement addresses not just mitigation but also 
adaptation and support, and that it is a facilitative rather 

than a prescriptive instrument.  
The stocktake is the long-term measure proposed by 

the Paris Agreement to assess the Parties’ fulfillment of 
their obligations through periodic global assessments. 
Regular stocktake will start in 2023 (UNFCCC, 2015), and 
will take place every five years. It will improve the 
transparency of national actions and can be used to forecast 
future trends. In particular, the stocktake will first assess 
whether national contributions are sufficient to meet the 
long-term goals of the Paris Agreement. Each national 
contribution is designed for five years, with the stocktake 
completing each cycle of national contribution, allowing the 
progress of global climate action to be assessed. To ensure a 
more comprehensive reach, stocktakes will include 
information provided by states as set out in the transparency 
framework, and also from other sources, such as the IPCC. 
Stocktakes will guide future action in the renewal and 
enhancement of national contributions, and strengthen 
international cooperation in climate action.  

Furthermore, Parties agreed to convene a facilitative 
dialogue in 2018 (COP, 2017) to take stock of the collective 
efforts of Parties in relation to the long-term mitigation goal 
identified in the agreement, and for this initial stocktake to 
inform the preparation of their next NDCs. The global 
stocktake is tactfully designed to ensure that the national 
determination is subtly constrained in service of long-term 
goals, and that the results are palatable to all. Global 
stocktake is a facilitative process that assesses collective but 
not individual progress. In evaluating collective progress on 
mitigation and support, it will take into consideration 
science as well as equity. Lastly, ratcheting of contributions 
as a result of stocktake, if any, will be determined 
nationally. 

4.3  Alliance with non-state actors 

The NDCs, significant finance for developing states, regular 
five-yearly stocktaking and enhanced transparency, and a 
facilitative approach to compliance form the pillars of the 
Paris Agreement (Klein et al., 2017). They reflect a 
state-centric climate governance framework, but non-state 
actors are also engaged in global climate governance. 
Decision 1/CP.21 of the UNFCCC Adoption of the Paris 
Agreement recognized climate action undertaken by 
non-Party stakeholders. Non-state actors involved in the 
UNFCCC system include environmental non-governmental 
organizations (NGOs) featuring as being non-profit and 
independent of governments, activist groups, inter- 
governmental organizations, city networks, oil companies, 
consultancy and legal firms, carbon brokers, indigenous 
communities, and trade unions. 

The advent of non-state actors in global climate 
governance may have stemmed from the inability of foreign 
policies and international negotiations to achieve effective 
multilateral cooperation in addressing climate change 
(Hoffmann, 2011). Because of the complex international 
political landscape, cities, businesses and NGOs decided to 
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promote their own initiatives. As a result, guidance for 
climate action is not exclusively provided by the 
international treaty signed by states and implemented 
through national policies. They can also be supplemented 
by private rules and standards (Bäckstrandet al., 2017). 
However, decisions and actions of non-state actors would 
not impair the ability and authority of states. Instead, the 
Paris Agreement establishes a hybrid governance regime 
combining mitigation efforts from states and non-state 
actors. This could be further interpreted as a fragmented 
multilateralism. Correspondingly, the UNFCCC is required 
to perform as a platform, which integrates non-state actors 
and multinational projects with states’ actions to fit the 
complex regime (Bäckstrand and Kuyper, 2017). As a 
coordinator, the UNFCCC could organize international 
meetings and timetables to facilitate the deliberation 
processes of policy-making. Furthermore, it could assist its 
state members and non-state constituents in navigating 
through the financial and administrative landscape. As a 
consequence, shared goals could potentially be pursued in 
the absence of hierarchical governance (Abbott et al., 
2015). 

The Paris Agreement acknowledges that states’ NDCs 
form the foundations of mitigation, adaptation, and 
financial actions, but also accepts that non-state actors are 
essential in governance, implementation and knowledge 
gathering. The post-Paris climate regime regards sub- or 
non-state actors as helpful supplements that can also 
catalyze climates actions of all actors. 

 

5  Implications of the Paris Agreement 
for the reduction of international 
shipping emissions 

 
Interactions of professional knowledge from different 
disciplines with new governance instruments might produce 
specific insights that can enable the effective governance of 
emissions reduction from international shipping (Gehring 
and Oberthür, 2008; Underdahl, 2002). The Paris 
Agreement, as the newest agreement under the UNFCCC, 
succeeds in addressing the political deadlock of climate 
negotiations, promoting global actions for GHG emissions 
reduction. The facilitative mechanisms will help the 
effective implementation of NDCs, and the enhancement of 
mutual trust and confidence among Parties. It also takes into 
account the efforts of non-state actors in the GHG 
mitigation process. Efforts to reduce international shipping 
emissions are also currently trapped in political debate. As 
outlined in Section 3, the IMO has been pushing forward 
the GHG emissions reduction trajectory by establishing a 
data collection system, and adopting an initial strategy of 
great ambition. However, political stalemate among 
member states may be unavoidable, and, hence, the Paris 
Agreement may be a useful example that can guide the IMO 
and its state members towards a compromise. Moreover, 

there is a possibility for the IMO to function as a facilitator 
in boosting mutual trust and confidence among states and in 
engaging shipping companies to make voluntary emissions 
reduction. 

5.1  Facilitating agreement over market-based measures 
with the spirit of fairness of the Paris Agreement  

Persistent differences between the interests of developed 
and developing countries could potentially harm future 
progress of IMO rule-making on emissions reduction 
(Zhang, 2016). Global regulations mandating improvements 
in energy efficiency has become the regime through which 
shipping emissions reduction is addressed. However, the 
development of this regime has been accompanied by many 
challenges, not least of which is the need to reconcile the 
principle of fair burden-sharing as integrated in CBDR with 
the principle of No More Favorable Treatment (NMFT). 

5.1.1  Conflicts between guiding principles 

The NMFT principle requires port states to enforce 
applicable standards in a uniform manner to all ships in 
their ports, regardless of the ships’ flag states. It has been 
included in the MARPOL convention and applies to all of 
the annexes of the convention, underlying the IMO’s 
regulatory regimes. In other words, this principle requires 
that all ships, regardless of ownership and state of 
registration, comply with the same rules. The World 
Shipping Council and other industry organizations strongly 
support the NMFT principle. Furthermore, a carbon 
emissions reduction regime would have little effect if it 
could be avoided by changing the ship’s registration. 

The current regime that addresses GHG emissions 
reduction from international shipping mirrors that in global 
climate negotiations. A number of industrialized states are 
in favor of an approach that includes all major emitters, 
while a number of developing countries insist that 
developed countries should take the lead in emissions 
reduction.  

The Paris Agreement establishes an alternative 
approach by taking into consideration the equitable sharing 
of responsibilities, and taking the interests of developing 
countries fully into account. It corrected the CBDR by 
retaining differentiation, and stressing the need to build a 
common response framework accommodating emerging 
economies.  

The IMO has established the Inter-sessional Working 
Group on Reduction of GHG Emissions from Ships, which 
had made progress in formulating an initial strategy in 2017. 
Group members include IMO member states and top 
shipping organizations, such as the International Chamber 
of Shipping and the Clean Shipping Coalition, and they 
proposed ambitious emissions reduction targets and 
conservation actions. Preference for concrete emissions 
targets was demonstrated by Denmark, Germany, northern 
European states, and several Pacific states. In contrast, India, 
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Brazil, Argentina, and Saudi Arabia were reluctant to 
commit to concrete emissions targets. Ultimately, the 
meeting ended with massive divergence, and it seems that a 
compromise will be unavoidable. The issue of fair 
burden-sharing underlies the deadlock. Therefore, 
governments should seek a compromise solution that 
incorporates the views of a broad range of stakeholders, 
reflects differentiation between developing and developed 
countries, takes into account possible socio-economic 
consequences, and is environmentally effective. It would 
certainly require high levels of trust, confidence, and mutual 
understanding among states, and much work before such a 
solution can be found. 

5.1.2  Market-based measures 

Economic development lies at the heart of environmental 
problems. Market mechanisms are effective in addressing 
environmental problems while promoting sustainable 
development. To this end, carbon markets internalize the 
negative externalities of emissions while administering and 
transferring climate risks. 

Eleven proposals of market-based measures (MBMs) 
to address shipping emissions reduction were presented at 
the 60th session of the MEPC in March 2010. These 
proposals can be divided into two categories except for the 
one submitted by Bahamas (IMO, 2010a) which advocated 
a penalty on trade and development. The first type proposed 
a tax-based pattern. This pattern could be subdivided into 
fuel and efficiency tax respectively. Proposals pertaining to 
fuel tax consisted of an international GHG fund submitted 
by Cyprus, Denmark, the Marshall Island, Nigeria and 
International Parcel Tankers Association (IPTA) (IMO, 
2010b), a Port State Levy submitted by Jamaica (IMO, 
2010c) and a rebate mechanism submitted by the 
International Union for Conservation of Nature (IUCN) 
(IMO, 2010d). Proposals related to efficiency tax with the 
aim of improving ships’ energy efficiency embodied the 
Leveraged Incentive Scheme submitted by Japan (IMO, 
2010e) and the Vessel Efficiency System submitted by the 
World Shipping Council (WSC) (IMO, 2010f).The second 
type of proposals put forward a trading mechanism, which 
could be further divided into emission and efficiency 
trading model respectively. Emission trading pattern was 
introduced by Norway (IMO, 2010g), the United Kingdom 
(IMO, 2010h) France (IMO, 2010i), and Germany (IMO, 
2010j). Efficiency trading proposal is exemplified by the 
Ship Efficiency and Credit Trading program proposed by 
the USA (IMO, 2010k). 

Some developing countries strongly opposed MBMs, 
because MBMs are incapable of implementing CBDR even 
though they are compatible with NMFT (Karim, 2015). 
Nevertheless, among the different proposals, the rebate 
mechanism may have the chance to be adopted if a rebate 
that is sufficiently high is offered to developing countries to 

offset the adverse effects of market mechanisms. Similarly, 
a Port State Levy can be effective in implementing CBDR if 
it establishes a self-governing fund or includes international 
financial support. Therefore, these types of MBMs can be 
consistent with CBDR, and have the potential to ensure fair 
burden-sharing in shipping emissions reduction (Shi, 2016; 
Psaraftis, 2012). Application of MBM proposals tailored to 
individual national circumstances are also in accordance 
with the flexible arrangements established under the Paris 
Agreement. 

5.2  Capacity building 

The Paris Agreement contains no reference to shipping 
emissions, indicating that the negotiators sought to avoid 
the complexities and disagreements of the maritime industry. 
However, for diverse reasons, the agreement has 
empowered the IMO to take the global action to reduce 
emissions. The IMO, as a specialized agency of the United 
Nations and the highest regulatory body of the international 
maritime industry, has been entrusted with the development 
of regulations and standards relating to international 
maritime safety and environmental impact since 1948. As 
such, the promotion of an environmentally sustainable 
maritime industry has been a priority for the IMO in recent 
years, and the IMO assumes a significant role in inspiring, 
conducting, directing and governing shipping activities. 

The IMO has no enforcement power, as the enforcement 
of its rules lies in the hands of national authorities. However, 
it is still making every effort to promote environmental 
protection. One example is the establishment of the 
mandatory data collection mechanism, which aims to provide 
data and an objective, transparent and comprehensive basis 
for policy discussions in the MEPC.  

An international environmental regime can only be 
successful if there is widespread willingness among 
stakeholders to engage. Nonetheless, regime effectiveness 
critically depends on stakeholders’ consensus on the 
interpretation of the matter to be addressed and the appropriate 
measures to resolve the problem (Young, 2008, 1999). For this 
reason, a prospective regime needs to take a cooperative 
approach to build trust and confidence among its stakeholders, 
and create consensus in all aspects of the matter. The emerging 
knowledge in a specific domain could alter stakeholders’ 
behaviors, which in turn, could change the political focus 
within a regime (Siebenhüner and Suplie, 2005). 

Therefore, a regime to regulate emissions from 
international shipping should be a forum for its member 
states and other stakeholders, such as academia, the 
shipping industry, and NGOs, to share and transfer relevant 
knowledge and technology across disciplines and fields of 
practice. Consequently, the regime helps states build 
capacity to address maritime energy efficiency by helping 
them mainstream the issue in their own development 
policies, programs and dialogues. 



The post-Paris approach to mitigating Arctic warming—perspectives from shipping emissions reduction           47 

5.3  Inclusion of ship companies’ contributions to 
emissions reduction into the IMO’s strategy to 
reduce shipping emissions 

The IMO’s activities are more inclined towards regulation 
of member states (Rahim et al., 2016), and have not focused 
on shipping companies’ responsibility for GHG emissions 
reduction. Fortunately, many shipping companies are 
investigating into measures to improve the environmental 
sustainability of their operations (Skovgaard, 2014). As 
demonstrated by the Paris Agreement, private sectors’ 
engagement in emissions reduction reflects the diversity of 
the legal, physical, and social responses to climate change. 
Similarly, shipping companies’ engagement in emissions 
reduction reflects the diversity of the actors and the types of 
global governance. From this perspective, inclusion of 
shipping companies’ contributions to emissions reduction 
into the IMO’s strategy to reduce shipping emissions can be 
regarded as a promotion of the anti-formalization of the 
shipping industry, and also as a way of recognizing the 
increasingly blurred division between the responsibilities of 
the public and private sectors in climate action. Instead of 
passively accepting emissions reduction targets, or 
complying with the requirements of the EEDI, the 
requirement to declare their contributions to emission 
reduction will actively mobilize shipping companies to 
undertake emissions reduction, thereby rectifying the 
democratic deficiencies in the maritime industry’s 
engagement in emissions reduction and extending the range 
of stakeholders involved in global climate governance. 
 

6  Conclusion 
 
The Paris Agreement was designed to address issues related 
to climate change, and profoundly affected future 
opportunities concerning global investment, technological 
innovation, and changes in business models. It also had a 
far-reaching impact on the maritime industry, especially 
with regard to its governance model involving nationally 
determined contributions and participation of non-state 
actors. Within the global framework of GHG emissions 
reduction, the maritime industry has insisted that 
negotiations adhere to the common but differentiated 
principle, and refused absolute emissions reduction targets. 
The maritime industry, with its unique characteristics, is 
complex and, ultimately, the Paris Agreement contains no 
reference pertaining to this industry’s emissions reductions.  

However, the Paris Agreement provides a new way of 
thinking, and the application of its governance approach to 
the shipping industry could arguably promote a new global 
governance regime. The NDCs emphasize states’ 
self-determined contributions, which take into account the 
needs of individual states and the global demand for 
emissions reduction. It mobilizes states to participate 
actively in climate governance and, essentially, emphasizes 

the commonality of governance. In addition, the 
transparency and stocktake mechanisms proposed in the 
agreement are potentially effective approaches for 
achieving the NDCs. Although a state can contribute 
according to its national circumstances, the contribution is 
mandatory and transparent to enhance mutual trust between 
states. If a state violates its obligation, it will have to 
assume international responsibility, be condemned by other 
states and be subject to various forms of sanctions. After all, 
it is assumed that states will act cautiously in the 
international community for the interests of preserving 
national reputation. If a state does not comply with its own 
commitments, its international image will be affected 
directly. Furthermore, the UNFCCC has developed a new 
role as a facilitator in including non-state actors in their call 
for worldwide efforts to address climate change, signifying 
that global climate governance is becoming fair and 
facilitative though fragmented.   

The commonality of governance and bottom-up model 
of NDCs could function as a good example for shipping 
emissions reduction. Given that the interests of the shipping 
industry in different states vary, the principle of common 
but differentiated responsibility makes it intractable for the 
international community to comply with binding targets. 
The principle of non-discrimination is capable of inserting 
the transnational nature of international shipping, but it fails 
to draw attention to the special need for fair burden-sharing 
in climate policies. The important function of the NDCs lies 
in its new articulation of the common but differentiated 
responsibility principle, avoiding the sharing of 
responsibility, and combining it with the consideration of 
national circumstances and the ability to make nationally 
determined contributions. Since the maritime industry also 
emphasizes this principle, the IMO should steer member 
states towards concluding a fair agreement using MBMs, 
similar to what the Paris Agreement has achieved with the 
NDCs. 

In addition to promoting equity, the IMO could be 
valuable as a facilitative forum, following the example of 
the Paris Agreement, which has consolidated political trust 
and confidence through establishing facilitative dialogues, 
and transparency and stocktake mechanisms. The IMO, as 
an intergovernmental organization, may follow the example 
and bring together common interests and avoid the possible 
development of distrust by putting in place capacity 
building programs. 

The Paris Agreement recognized that non-state actors 
are a force to be reckoned with. Similarly, many shipping 
companies attend meetings organized by the IMO, and the 
efforts of these private actors could be acknowledged and 
shared. Another element of the Paris Agreement that can be 
transferred to the shipping sector is the inclusion of 
emissions reduction contributions from shipping companies 
into the IMO’s strategy to reduce shipping emissions. 
Contributions of shipping companies may be ineffective, 
and inclusion of the private sector into international 
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shipping governance may lead to fragmentation of the 
governance regime, but the integration of non-state actors 
may also mobilize shipping companies to actively explore 
and adopt diverse mitigation measures. Ultimately, the 
post-Paris trajectory for reducing the carbon footprint of 
international shipping will be fragmented but also more 
facilitative and cooperative. 

Climate change in the Arctic is addressed by initiatives 
conducted in the Arctic, but also by efforts made in the rest 
of the world. While Arctic shipping directly impacts the 
Arctic environment, Arctic warming will accelerate because 
of increased shipping activities outside of the Arctic as well. 
Therefore, the environmental challenges faced by the Arctic 
are closely linked with global governance as discussed in 
this paper.  

Furthermore, the Paris Agreement may inspire the 
development of governance regimes that can be applied to 
the regulation of shipping emissions reduction and Arctic 
shipping. Sea ice decline may lead to increases in 
shipping-related operations. Shipping activities in the Arctic 
have been regulated under the IMO and domestic 
regulations of Arctic states to protect the fragile Arctic 
environment. However, these regulations discriminate 
against other states especially when Arctic states use the 
regulations to pursue their own environmental benefits. The 
post-Paris approach for Arctic shipping is expected to 
follow the spirit of fairness of the Paris Agreement. 
Therefore, the IMO can uphold its leadership in defense of 
a fair and rational instrument that supports business 
development and protects the Arctic environment. 
Market-based measures could also be utilized in attaining 
such a balance. In addition, both Arctic and non-Arctic states 
are provided with opportunities to take part in 
knowledge-sharing fora and cooperate through technology 
transfer and capacity building. Emissions reduction 
contributions at the state level will contribute towards 
alleviating the adverse impacts of Arctic shipping. In addition, 
Arctic shipping companies, as significant Arctic stakeholders, 
could also be motivated to assume their corporate social 
responsibility and reduce pollution in the Arctic. 
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