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1. The Shipping Sector 
 
The International Maritime Organization (IMO) defines international shipping as shipping between 
ports of different countries.1 By this definition, the same ship may be engaged in both international and 
domestic shipping operations.  
 
Intercontinental trade, the bulk transport of raw materials, food and goods, would simply not be possible 
without shipping.2 International shipping carries most of the global trade by volume (around 80%).3 
Shipping has proven to be one of the most efficient means of transportation for bulk commodities 
worldwide when compared to other modes of transport.4 
 
The shipping sector has its own dedicated international organization. The IMO was created in 1948 
under the United Nations as their inter-governmental regulatory body. The IMO is mandated to promote 
maritime safety, efficiency of navigation, prevention and control of marine pollution from ships.5 It 
should also encourage the removal of discriminatory and unnecessary restrictions affecting shipping 
engaged in international trade.6 One of the IMO main functions is to provide a “machinery for 
consultation” and exchange of information among countries and facilitate technical cooperation.7 The 
Maritime Environment Protection Committee (MEPC), created in 1996, is the IMO body responsible 
for developing environmental policies, including on greenhouse gas (GHG) emissions from ships. 
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1 Domestic shipping refers to shipping between ports of the same country, Second International Maritime Organization (IMO) 
Green House Gas (GHG) Study 2009, Definitions.  
2 International Chamber of Shipping, World Trade and the Reduction of CO2 Emissions, United Nations Framework 
Convention on Climate Change (UNFCCC) 2014, p.2. 
3 Maritime Transport Report 2018, United Nations Conference on Trade and Development (UNCTAD), p.23.  
4 Branislav Dragoviš, Ernestos Tzannatos, Vassilis Tselentis, Amalia-Venera Todorut, ‘Energy Efficiency in the Shipping 
Sector – A Case Study’ (2016), University of Targu Jiu, Economy Series, 2 Special Issue, p.58. 
5 Article 1 (a), Convention on the International Maritime Organization (IMO Convention). 
6 Article 1 (b), IMO Convention.  
7 Article 2, IMO Convention.  
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Apart from governments, other stakeholders such as shipowners, shipping associations, classification 
societies8, NGOs9 and interest groups are part of the maritime governance landscape. Shipowners have 
traditionally had a central role in maritime governance.10 
 
In total, 90% of shipping companies are small to medium sized enterprises.11 In January 2018, the world 
commercial fleet consisted of 94,171 vessels.12 Dry bulk carriers, which carry iron ore, coal, grain and 
similar cargo, account for the largest share of the world fleet in dead-weight tonnage. They are followed 
by oil tankers, which carry crude oil and its products, and account for 29.2% of total dead-weight 
tonnage. The third largest fleet is container ships, which account for 13.1% of the total of the global 
fleet.13 The category of ferries and passenger ships includes cruise ships and other vessels. Their share 
in dead-weight tonnage is still negligible, yet its reaches more than 11% of the fleet’s market value.14   
 
In 2017, the worldwide cruise industry had 26.7 million passengers and a total output worldwide of 
$134 billion.15 The largest cruise ship company worldwide is Carnival Corporation.16 Cruise travel is 
on the rise.17 In 2019, 30 million passengers are expected to cruise.18 In Asia, cruise ship popularity has 
grown by 19% (from 2013 to 2018), and the number of passengers has increased from 1.51 million 
(2013) to 4.26 million (2018).19 The most popular cruising regions are the Caribbean, the Mediterranean 
and Europe (without the Mediterranean region).20 Globally, a ten year study of the global cruise ship 
sector found that (between 2007-2017), the consumer demand for cruise ship sector has increased by 
69%, reflecting a 5.4% annual average increase,21 with  Asia leading the industry growth. Currently, 
the principal environmental impacts of the cruise ship sector include sulphur and CO2 emissions, and 
waste (e.g. food, plastics and other forms of waste).22  
  

                                                
8 International Association of Classification Societies (IACS) provides classification and statutory services and assistance to 
the maritime industry and regulatory bodies as regards maritime safety and pollution prevention, based on the accumulation 
of maritime knowledge and technology. See, Classification societies– their key role, p.3, available on 
<http://www.iacs.org.uk/media/3784/iacs-class-key-role.pdf>. 
9 Some NGOs have consultative status at IMO. World Wide Fund for Nature (WWF), Cruise Lines International Association 
(CLIA), Clean Shipping Coalition (CSC), for example,  are very closely working with IMO. See, Non-Governmental 
international Organizations which have been granted consultative status with IMO, Available on < 
http://www.imo.org/en/About/Membership/Pages/NGOsInConsultativeStatus.aspx> accessed on 21 May 2019. 
10 Michael Roe, Maritime Governance, Speed, Flow, Form, Process (Springer, 2016), p.5. 
11 International Chamber of Shipping, World Trade and the Reduction of CO2 Emissions, United Nations Framework 
Convention on Climate Change (UNFCCC) 2014. The shipping industry comprises thousands of companies, most of which 
are Small and Medium Sized Enterprises (SMEs) International Chamber of Shipping Reducing CO2 Emissions to Zero: The 
‘Paris Agreement for Shipping,’ 2018, p.13. 
12 UNCTAD Review of Maritime Transport (RMT) 2018, p.23. 
13 UNCTAD RMT 2018, p.23. 
14 UNCTAD RMT 2018, p.26. 
15 Cruise lines International Association, 2019 Cruise Trends and Industry Outlook, p.24. 
16 Cruise Industry News  (2018/19 Cruise Industry News Annual Report). 
17 Cruise lines International Association, 2017 Annual Report, p.27. 
18 Cruise lines International Association, 2019 Cruise Trends and Industry Outlook, p.18. 
19 Cruise lines International Association, Asia Cruise Trends 2018, p.9. 
20 The percentage of share is as follows: Caribbean (34.4%), Mediterranean (17.3%) and Europe without the Mediterranean 
(11.1%), Cruise lines International Association, 2019 Cruise Trends & Industry Outlook, p.21. 
21 The Contribution of the International Cruise Industry to the Global Economy 2017 (November 2018, Business Research 
and Economic Advisors), p.7. 
22 The average cruise ship produces 1kg of burnable waste, 0.5 kg food waste and 1kg glass and tin waste per person per day, 
Ubersax at [29] in D.Johnson ”Environmentally sustainable cruise tourism: a reality check” Marine Policy 26 (2002), pp.261 
- 270, 265.   
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2. Shipping and Climate Change 

 
Maritime vessels burn fossil fuels (mainly heavy fuel oil and marine diesel oil) for propulsive power 
and also to generate electricity for on-board needs.23 Air emissions from the burning of fossil fuels 
include greenhouse gas (GHG) and non-GHG emissions (e.g. SOx).24 The main GHG emissions 
resulting from the combustion of fossil fuels on-board include carbon dioxide (CO2), methane (CH4) 
and nitrous oxide (N2O).25 
 
Emissions from the maritime transport sector represent a significant and increasing source of air 
pollution.26 The main air emissions resulting from burning fuels include: sulphur dioxide (SO2), 
nitrogen oxides (NOx), volatile organic compounds (VOCs), particulate matter (PM), carbon dioxide 
(CO2) and GHGs. 27 The amount of gases emitted from marine engines into the atmosphere is directly 
related to total fuel oil consumption, which depends on different factors such as the hull shape,  loading 
conditions, roughness of the hull, condition of the engine, etc. The contribution to air emissions is 
particularly significant for cruise ships, which have a constant need for ancillary power to meet lightning 
and ventilation demands both at sea and in ports.28 
 
The emission of greenhouse gases, particularly CO2, comes from two different types of activities: port 
related and en route activities. Port related activities include entering or leaving a port along with 
activities relating to vessels’ staying in their berth. En route activities refer to methods of speed 
reduction and the cruise phase in the open ocean. Typically, en route activities produce the maximum 
amount of GHG emissions.29 
 
Shipping in absolute terms is a substantial emitter of CO2, but it is the most carbon efficient means of 
transportation for bulk commodities worldwide.30 Ships transport most of world trade, but only account 
for around 2.2% of the world’s total CO2 emissions.31 For example, according to the International 
Chamber of Shipping (ICS), the latest generation of containerships carry the same amount of goods and 
products as 10,000 heavy trucks, but only 1 gram of fuel is used to move a tonne of cargo by one 
kilometer.32 
 
Nevertheless, in absence of further regulation, GHG emissions from international maritime shipping 
will continue to rise. With the rapid growth in international trade in recent decades, the shipping industry 
has grown dramatically and this has led to significant increases in GHG emissions.33 It is estimated that 
GHG emissions from shipping are likely to increase from 50% to 250% by 2050, if no action is taken.34 

                                                
23 Warren B. Fitzgerald, Oliver J. A. Howitt, Inga J. Smith, ‘Greenhouse Gas Emissions from the International Maritime 
Transport of New Zealand’s Imports and Exports’ (2011) 39 Energy Policy, p.1521, 1521. 
24 Mia Mahmudur Rahim, Md. Tarikul Islam, Sanjaya Kuruppu, ‘Regulating Global Shipping Corporations' Accountability 
for Reducing Greenhouse Gas Emissions in the Seas’ (2016) 69 Marine Policy, p.159, 162. 
25 Fitzgerald (note 23), p.1521. 
26 Apollonia Miola, Marleen Marra, Biagio Ciuffo, ‘Designing a Climate Change Policy for the International Maritime 
Transport Sector: Market-Based Measures and Technological Options for Global and Regional Policy Actions’ (2011) 39 
Energy Policy, p.5491. 
27 Ibid, p.5491. 
28 Ibid. 
29 Rahim (note 24), p.162. 
30 Ibid, p.5490. 
31 Compared to 2.8% in 2007. See in this report a comparison in terms of GHG emissions between different modes of transport 
International Chamber of Shipping, Delivering CO2 Emission Reductions International Shipping is Part of the Solution 2015, 
on GHG emissions, see also International Chamber of Shipping Reducing CO2 Emissions to Zero: The ‘Paris Agreement for 
Shipping,’ 2018, p.4. 
32 International Chamber of Shipping, Delivering CO2 Emission Reductions International Shipping is Part of the Solution 
2015, p.1. 
33 Jun Yuan, Szu Hui Ng, Weng Sut Sou, ‘Uncertainty Quantification of CO2 Emission Reduction for Maritime Shipping’ 
(2016) 88 Energy Policy, p.113. 
34 See, also, Hughes, Dr Edmund. ‘Recent developments at IMO to address GHG emissions from ships’ (2016) 2, available 
on  
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The primary driver of this increase is market demand, in three most significant sectors: oil tankers, 
containerships and bulk carriers.35 The containerships are currently the largest CO2 emitters because of 
their quest for speed, compared for example with tankers or bulk carriers.36  
 
Several operational and technical measures have been proposed to reduce emissions from shipping. 
Technical measures include for example lightweight construction, optimum main hull dimensions, 
energy-saving engines, more efficient propulsion, use of alternative fuels (e.g. fuel cells, biofuels and 
others), ‘cold ironing’ in ports (providing electrical supply to ships from shore sources), devices to trap 
exhaust emissions, the use of sails to reduce power requirements and others.37 Operational options 
involve, for instance, speed optimization, optimised routing, improved fleet planning, and other 
logistics-based measures.38 How to reduce GHG emissions from the international maritime sector has 
been subject to international debate under the 1992 United Nations Framework Convention (UNFCCC) 
for over 15 years.39 The existing regulatory (and non-regulatory) measures related to international 
shipping are discussed subsequently. 
 

3. Regulatory Framework on Shipping and GHG Emissions 
 

3.1. International Treaties 
 
The development of environmental regulation in shipping has broadened significantly over time, from 
oil spills to waste management, CO2 emissions, ballast water control, invasive species, among others.40  
 
There were no sector-wide abatement targets in international maritime shipping. Annex A of the 1997 
Kyoto Protocol only included the following sectors: energy, industrial processes, solvent and other 
product use, agriculture and waste.  The international maritime transport sector was then excluded from 
national reduction targets.41  
 
Article 2.2. of the Kyoto Protocol commanded Annex 1 parties to pursue limitation or reduction of 
emissions of GHG from marine bunker fuels, by working with the IMO. The three important aspects of 
this clause are: 1) the IMO is singled out as the main regulatory body in charge of developing GHG-
related policies, 2) only Annex 1 parties are called to pursue emission reductions, 3) emissions from 
burning of bunker fuels are targeted.  
 
According to the shipping industry, there is a mistaken perception that shipping has somehow ‘escaped’ 
international obligations under the climate change regime.42 They claim that, while it is true that 
international shipping (and aviation) are not covered under the Kyoto Protocol, the responsibility for 
addressing the sector’s emissions clearly rests with the IMO. According to the sector, the IMO (not the 
UNFCCC), is the only body that can effectively regulate international shipping emissions, which by 

                                                
<http://www.imo.org/en/OurWork/Environment/PollutionPrevention/AirPollution/Pages/UN%20Joint%20side%20event%2
0presentation.pdf >. 
35 IMO, ‘Third IMO GHG Study 2014’[4.3] available on 
< http://www.imo.org/en/ourwork/environment/pollutionprevention/airpollution/pages/greenhouse-gas-studies-2014.aspx 
at>. 
36 Harilaos N. Psaraftis, Christos A. Kontovas, ‘Balancing the Economic and Environmental Performance of Maritime 
Transportation’ (2010) 15 (D) Transportation Research, p.458, 458. 
37 Jun Yuan, Szu Hui Ng, Weng Sut Sou, ‘Uncertainty Quantification of CO2 Emission Reduction for Maritime Shipping 
(2016) 88  Energy Policy, p.113. 
38 Ibid. 
39 Miola (note 26), p.5490; Joanne Scott, Tristan Smith, Nishatabbas Rehmatulla, Ben Milligan ‘The Promise and Limits of 
Private Standards to Reduce Greenhouse Gas Emissions from Shipping’ (2016) 29(2) Journal of Environmental Law, 234. It 
is estimated that GHG emissions need to be reduced by around 50-85% in 2050, compared with current levels, Haakon E. 
Lindstad , Bjørn Egil Asbjørnslett, Anders H. Strømman ‘Reductions in Greenhouse Gas Emissions and Cost By Shipping at 
Lower Speeds’ (2011) 39 Energy Policy, p.3456, 3456. 
40 Ibid, p.188. 
41 Fitzgerald (note 23), p.1521. 
42 International Chamber of Shipping Reducing CO2 Emissions to Zero: The ‘Paris Agreement for Shipping,’ 2018, p.6. 
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their nature could not be covered under national quotas.43 The argument is that international shipping 
cannot be attributed to any particular economy.44 The shipping industry also recalls that international 
shipping has been subject to energy efficiency regulations for years, adopted under the IMO, discussed 
subsequently.45  
 
The shipping sector is not mentioned in the 2015 Paris Agreement. Although the European Union (EU) 
pushed for its inclusion, there was strong opposition within the G77 Group of countries regarding the 
implications of the principle of Common but Differentiated Responsibilities and respective capabilities 
in international shipping.46 Some countries have criticised the exclusion of international shipping from 
the Paris Agreement, given the risk of potential rise in regional regulation.47  
 
The United Nations Convention on the Law of the Sea 1982 (UNCLOS) covers different sources of 
marine pollution, including pollution from vessels,48 and the related duties and responsibilities of states. 
State parties, through the IMO, are called to establish international rules and standards to prevent vessel-
source pollution.49 The same is required to prevent, reduce and control pollution of the marine 
environment from or through the atmosphere.50 Importantly, UNCLOS is directed to States (not 
corporations) and it does not impose specific commitments on GHG emissions from ships.  
 

3.2. IMO Regulatory Framework 
 
The IMO has authority over various treaties, such as the International Convention for the Prevention of 
Pollution from Ships (MARPOL), the Convention for Safety of Life at Sea (SOLAS), and the 
International Convention on Standards and Training Certification and Watch Keeping for Seafarers 
(STCW).51 IMO has competence to regulate on international shipping, including environmental matters 
through the MEPC. Over time, the IMO has investigated several policy measures to reduce emissions 
from shipping52 and one of the most significant achievements include the technical and operational 
measures adopted in the form of amendments to Annex VI of MARPOL (2011 and 2014). 53 
 

3.2.1. Energy Efficiency Standards 
 
In 1997, the IMO was requested to explore feasible CO2 reduction strategies.54 A few years later, the 
MEPC, in 2003, was called to identify and develop mechanisms to limit GHG emissions from 
international shipping. 55 
 
In 2011,56 the IMO adopted an amendment to MARPOL Annex VI. This is regarded as the first global 
and legally binding regulation on GHG emissions from ships.57  The amendment, entered into force in 
2013, and introduced a new chapter to Annex VI (Chapter 4), including mandatory standards on energy 

                                                
43 Ibid. 
44 International Chamber of Shipping, World Trade and the Reduction of CO2 Emissions, United Nations Framework 
Convention on Climate Change (UNFCCC) 2014. 
45 Ibid. 
46 Scott (note 39), p.235. 
47 Ibid. 
48 United Nations Convention on the Law of the Sea 1982 (UNCLOS), Article 211. 
49 UNCLOS, Article 211(1). 
50 UNCLOS, Article 212.  
51 Jane Lister, René Taudal Poulsen and Stefano Ponte, ‘Orchestrating Transnational Environmental Governance in Maritime 
Shipping’ (2015) 34 Global Environmental Change, p.188. 
52 Fitzgerald (note 23), p.1521. 
53 According to the Second IMO GHG Study 2009, Shi (note 1), p.123.  
54 Resolution 8 on CO2 Emissions from Ships adopted at the Conference of the Parties to the International Convention for the 
Prevention of Pollution from Ships (MARPOL Convention) in 1997. 
55 IMO Resolution A23/Res.963, adopted on 5 December 2003, on IMO Policies and Practices Related to the Reduction of 
Greenhouse Gas Emissions from Ships. 
56 At the IMO MEPC 62nd Session, from 11-15 July 2011. 
57 Shi (note 1), p.124. 
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efficiency through two technical measures: the Energy Efficiency Design Index (EEDI) and the Ship 
Energy Efficiency Management Plan (SEEMP).58  
 
The EEDI introduces minimum design requirements for energy efficiency for all new ships. This is a 
system of energy efficiency design indexing (similar in concept to the ratings applied to cars and 
electrical appliances).59 EEDI reduction factors are set until 2025 to the extent that ships constructed in 
2025 will be required to be at least 30% more energy efficient (compared to 2014).60 In 2014, another 
amendment to MARPOL Annex VI61 extended the scope of the EEDI to include extra five types of new 
ships, including cruise passenger ships.62 
 
The SEEMP specifies a technological threshold for all ships to meet energy efficiency requirements, 
particularly reduce fuel consumption. It allows companies and ships to monitor and improve 
performance in relation to various factors that may contribute to CO2 emissions. These include, for 
example improved voyage planning, speed management, weather routing, optimizing engine power, 
use of rudders and propellers, hull maintenance and use of different fuel types.63 According to the IMO, 
the uptake of SEEMP measures will have a significant effect in the short to medium term, while EEDI 
measures should have a greater impact in the longer term, as fleet renewal takes place and new 
technologies are adopted. Estimates suggest that a successful implementation of this energy efficiency 
framework may reduce shipping CO2 emissions by up to 1.3 gigatonnes per year by 2050 against 
business-as-usual scenario.64 Under the energy-efficiency regulations, ships must have an Energy 
Efficiency Management Plan in place, including items such as improved voyage planning, cleaning the 
underwater parts of the ship and the propeller, and introduce technical measures such as waste heat 
recovery systems, among others.65 
 
There is criticism around both SEEMP and EEDI.66 EEDI only applies to new ships (built after 2013) 
and only relates to ships’ design efficiency, and not with operational efficiency.67 Because it only applies 
to new ships, it is estimated that only 15% of the fleet will be subject to EEDI by 2020.68 Therefore, old 
and less efficient ships could be sailing for decades to come.69 In contrast, SEEMP covers all ships and 
is concerned with ships’ operational efficiency, but it does not require any specific outcomes in terms 
of energy efficiency improvements.70  
  

                                                
58 At the IMO MEPC 66th Session, from 31 March – 4 April 2014. adopted resolution MEPC.203(62) on Inclusion of 
Regulations on Energy efficiency for ships in MARPOL Annex VI, introducing mandatory technical (EEDI) and operational 
(SEEMP) measures for the energy efficiency of ships. To date more than 2,700 new ships have been certified to the energy 
efficiency design requirement, Initial Strategy, para 1.3, p.4. 
59 International Chamber of Shipping, World Trade and the Reduction of CO2 Emissions United Nations Framework 
Convention on Climate Change (UNFCCC) 2014.  
60 IMO Resolution MEPC.203(62), Regulation 21. 
61 At the IMO MEPC 66th Session, from 31 March – 4 April 2014, Amendments by MEPC.251(66). 
62 Extra five types of ships (Liquidified Natural Gas carriers, roll-on/roll-off cargo ships (vehicle carriers), ro-ro cargo ships, 
ro-ro passenger ships, and cruise passenger ships. This extended application scope of the EEDI still does not include all types 
of new ships. Passenger ships other than cruise passenger ships will also remain unregulated by the EEDI, Shi (note 1), p.124. 
63 International Chamber of Shipping , World Trade and the Reduction of CO2 Emissions United Nations Framework 
Convention on Climate Change (UNFCCC) 2014. 
64 IMO, ‘IMO and the UNFCCC policy framework’, Available on 
<http://www.imo.org/en/OurWork/Environment/PollutionPrevention/AirPollution/Pages/Historic%20Background%20GHG.
aspx> 
65 2016 Guidelines for the Development of 
a Ship energy Efficiency Management Plan (SEEMP), Resolution MEPC.282(70) (Adopted on 28 October 2016)  
http://www.imo.org/en/OurWork/Environment/PollutionPrevention/AirPollution/Documents/Res_MEPC_282%2870%29_2
016%20Guidelines%20for%20the%20development%20of%20a%20SEEMP%20%28including%20Corrigendum%29.pdf ; 
http://www.imo.org/en/MediaCentre/HotTopics/Pages/Reducing-greenhouse-gas-emissions-from-ships.aspx 
66 Shi (note 1), p.123.  
67 MARPOL Convention, Annex VI, Chapter 4, Regulation 20. 
68 Ibid. 
69 Ibid. 
70 Ibid, p.123. 
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3.2.2. IMO 2020 Sulphur Cap 

 
The main type of “bunker” oil for ships is heavy fuel oil, derived as a residue from crude oil 
distillation.71 Crude oil contains sulphur which, following combustion in the engine generates ship 
emissions. Sulphur oxides (SOx) are known to be harmful to human health, causing respiratory 
symptoms and lung disease.72 In the atmosphere, SOx can lead to acid rain, which can harm crops, 
forests and aquatic species, and contributes to the acidification of the oceans.73 
 
In 2008, Annex VI of MARPOL, regarding air pollution from shipping, significantly strengthened 
requirements to include the 0.5% Sulphur limit in bunker fuels through Regulation 14, to be operative 
from 1 January 2020.74 The 0.5% sulphur limit (also known as IMO 2020) represents a massive change 
for the industry, as ships will have to use cleaner fuels from next year. This Regulation applies to all 
ships, for both domestic and international voyages. Since 2010, further amendments to Annex VI have 
been adopted, including on Emission Control Areas (ECAs),75 where the sulphur content should be no 
greater than 0.10%. The SOx Regulation allows for ‘equivalent’ compliance mechanisms, including 
LNG or exhaust gas cleaning systems (ECGS, also known as ‘scrubbers’). ECGS will allow higher 
sulphur fuels to be burnt, with the excess sulphur ‘scrubbed’ out of the uptake exhaust gas.76 To ensure 
compliance with the SOx Regulation and a ‘level playing field’, the IMO imposed a prohibition, from 
1 March 2020, on the carriage of non-compliant fuel oil,77 and adopted guidelines to support the 
consistent implementation of the sulphur limit.78  
 

3.3. European Union Monitoring, Reporting, Verification (MRV) Regulation 
 
Parallel to developments under the IMO, and in response to the regulatory gaps in GHG emissions from 
international shipping, the European Parliament adopted a Regulation on Monitoring, Reporting and 
Verification on Carbon Dioxide Emissions from Maritime Transport (EU-MRV), 79 which entered into 
force on 1 July 2015. The Regulation requires ship owners and operators to monitor and verify CO2 
emissions from vessels larger than 5,000 gross tonnage calling at  European ports.80  The Regulation is 
binding on all seaborne carriage using EU seaports.81 Shipping companies are required to monitor 
several aspects (e.g. quantity and type of fuel used, total aggregated CO2 emitted, total distance 

                                                
71 IMO, ‘Sulphur 2020 – cutting sulphur oxide emissions’, Available on  
<http://www.imo.org/en/MediaCentre/HotTopics/Pages/Sulphur-2020.aspx> 
72 Ibid. 
73 IMO, ‘Sulphur 2020 – cutting sulphur oxide emissions’ Available on 
<http://www.imo.org/en/MediaCentre/HotTopics/Pages/Sulphur-2020.aspx> 
74 Sulphur oxides (SOx) and Particulate Matter (PM) – Regulation 14; IMO Resolution MEPC.280(70) provides for the 
0.5% limit to be achieved from 1 January 2020. 
75 http://www.imo.org/en/MediaCentre/HotTopics/GHG/Documents/2020%20sulphur%20limit%20FAQ%202019.pdf 
76 MARPOL, Annex VI, Regulation 14.1.3. 
77 International Chamber of Shipping, ‘Guidance to Shipping Companies and Crews on Preparing for Compliance with the 
2020 ‘Global Sulphur Cap’ for Ships’ Fuel Oil in Accordance with MARPOL Annex VI’, available on 
<http://www.ics-shipping.org/docs/default-source/resources/guidance-for-compliance-with-the-2020-global-sulphur-cap-
july-2019.pdf?sfvrsn=24>. 
Amendments to MARPOL Annex VI (Prohibiting the carriage of non-compliant fuel oil for combustion purposes for 
propulsion or operation on board a ship)m enter into force from 1 March 2020 (MEPC.305(73)). 
78 2019 Guidelines for Consistent Implementation of 0.50% sulphur limit under MARPOL Annex VI adopted by resolution 
MEPC.320(74). 
79 Regulation (EU) 2015/757 of the European Parliament and of the Council of 29 April 2015 on the Monitoring, Reporting 
and Verification of Carbon Dioxide Emissions from Maritime Transport,  Large ships over 5 000 gross tonnes loading 
/unloading cargo/ passengers from 1 January 2018 at EU maritime ports are to monitor and later report their related CO2 
emissions and other relevant information, https://ec.europa.eu/clima/policies/transport/shipping_en (last accessed on 12 March 
2018). 
80 Regulation (EU) 2015/757 of the European Parliament and of the Council of 29 April 2015 on the Monitoring, Reporting 
and Verification of Carbon Dioxide Emissions from Maritime Transport, Chapter II, Article 4. The Regulation provides for 
submission of the report by the relevant authority of State to the Commission. 
81 IAME 2016 Conference Paper (August 23 – 26, 2016) Hamburg, Germany, p.14. 
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travelled, total time spent at sea etc.) and record this data.82 Shipping corporations and operators must 
then report on CO2 emissions to the designated authority.83 An independent third party verifies the 
report, by comparing the estimated emissions against the reported emissions.84 If issues are detected, 
an explanation is required and, if the report is approved, a Certificate of Compliance is issued. The first 
reporting cycle under the EU-MRV began in January 2018,85 and in 2019 the GHG emissions data of 
vessels calling at EU ports shall be made publicly available.86 
 

3.4. Private Green Standards & Market-Based Mechanisms 
 
Companies along the maritime value chain are increasingly participating in multi-stakeholder initiatives 
on ‘green shipping’ and industry-led voluntary standards. 87 Abbott and Snidal coined the expression 
‘regulatory standard-setting’ to describe this new mode of transnational regulation that occurs when 
voluntary standards are adopted (principally) by non-state actors (e.g. companies and/or NGOs).88 
These voluntary norms are intended to promote standardization and tackle environmental externalities 
such as climate change.89 
 
There is a diversity of voluntary standards in the shipping sector. They are usually process-oriented, in 
that they prescribe appropriate conduct rather than require a specific outcome.90 For example, they may 
prescribe a methodology for measuring GHG emissions, but will not establish emission reduction 
targets. Different schemes target different segments of the shipping industry, for example, the Clean 
Cargo Working Group (CCWG) is focused on container shipping only; Right Ship on tankers, and the 
Clean Shipping Index (CSI) on container vessels, bulk carriers, cruse and roll-on, roll-off ships.91 
Private voluntary standards are used, among other things, to rate or rank vessels according to their level 
of GHG emissions or energy efficiency (e.g. Clean Shipping Index, RightShip, Environmental Ship 
Index, DNV-Triple E, Green Award, etc.).92  
 
The main drivers for green private standards are ‘corporate consumers,’ who are paying for shipping 
services and have an economic interest in reducing fuel use.93 Their driver is to save money as a result 
of energy efficiency improvements in shipping.94 These initiatives are still small in scale, but cargo 
owners and shipping companies are paying increasing attention to them.95  
  

                                                
82 Council Directive 2016/1927 of 4 November 2016 on templates for monitoring plans, emissions reports and documents of 
compliance pursuant to Regulation (EU) 2015/757 of the European Parliament and of the Council on monitoring, reporting 
and verification of carbon dioxide emissions from maritime transport [2016] OJ L299/1. 
83 The Regulation provides for designating an authority to receive reports from the companies and to prepare the State report 
for submission to the Commission. 
84 Ibid. 
85 The legal framework is set out in the Consolidated version of Directive 2003/87/EC of the European Parliament and of the 
Council of 13 October 2003 establishing a scheme for greenhouse gas emission allowance trading within the Community as 
amended by Directive EU 2018/410 of 14 March 2018. 
86 The Commission shall make the Reports publicly available as per the provision of Article 21 of the Regulation. 
87 Lister (note 51), p.190. 
88 Ibid. 
89 Ibid. 
90 Ibid, p.239. 
91 Ibid, p.191. 
92 Refer to examples provided in Table 1, Scott (note 39), p.238. 
93 Ibid, p.232. 
94 Ibid, p.253. 
95 Lister (note 51), p.190. 
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4. Initial IMO Strategy on Reduction of GHG Emissions from Ships 
 
In April 2018, the shipping sector announced the important commitment to reduce GHG emissions in 
international shipping. The aims and ways to achieve this goal are described in the 2018 Initial IMO 
Strategy on Reduction of GHG Emissions from Ships (Initial Strategy).96 Importantly, the Initial 
Strategy relates to international shipping emissions. 
 
Aims and Vision 

 
The aim is to reduce CO2 emissions per transport work, as an average across international shipping by 
at least 40% by 2030, and at least 50% by 2050 compared to 2008.97 The vision is to ultimately phase 
out emissions as soon as possible in this century, ‘as a matter of urgency.’ 98 The peak of GHG emissions 
should occur as soon as possible to reduce the total annual GHG emissions to 50% by 2050.99  
 
Levels of Ambition 
 
The levels of ambition are as follows: 100 
 

1) Carbon intensity of ships to decline through the implementation of further phases of the Energy 
Efficiency Design Index (EEDI) for new ships; 

 
2) Carbon intensity of international shipping to decline by reducing CO2 emissions per transport 

work, as an average across international shipping, by at least 40% by 2030, pursuing efforts 
towards 70% by 2050, compared to 2008; and 

 
3) GHG emissions from international shipping to peak and decline as soon as possible and reduce 

the total annual GHG emissions by at least 50% by 2050 compared to 2008 whilst pursuing 
efforts towards phasing them out. 

 
The Initial Strategy recognizes that technological innovation and alternative fuels and/or energy sources 
for international shipping will be key to achieving those levels of ambition.101  
 
Guiding Principles 
 
The guiding principles are the principle of non-discrimination and of no more favorable treatment, 
enshrined in MARPOL and other IMO conventions. 102 The principle of Common but Differentiated 
Responsibilities, under the UNFCCC103 is also a guiding principle.104 Any measures to cut down GHG 
emissions adopted under the IMO will have to take into account the potential impacts on States, 
particularly developing countries,105 and will require evidence-based decision-making balanced with 
the precautionary approach. 106 
                                                
96 MEPC’s 72nd session, held in London from 9-13 April 2018, which involved Member States, UN bodies including the 
UNFCCC, inter-governmental organizations and NGOs, the Committee adopted Resolution MEPC.304(72) on Initial IMO 
Strategy on reduction of GHG emissions from ships (Initial Strategy). P.1. The Initial Strategy is expected to be revised in 
2023, Initial Strategy, para 3, p.2. 
97 Initial Strategy, para 3.1, 2, page 6. Industry’s suggestion that the baseline year for measuring shipping’s emissions is 2008, 
when CO2 emissions were at their highest. International Chamber of Shipping Reducing CO2 Emissions to Zero: The ‘Paris 
Agreement for Shipping,’ 2018, p. 6. 
98 Initial Strategy, p.1. 
99 para 3.1, 3 Initial Strategy, para 3.1, 3, p.5. 
100 Initial Strategy, para 3, p.5.  
101 Initial Strategy, para 3.1, p.5. 
102 Initial Strategy, para 3.2., p.6. 
103 para 3.2., 2, Paris Agreement. 
104 Initial Strategy, para 3.2, p.6. 
105 This is referred to on MEPC 68 (MEPC 68/21, paragraphs 4.18 to 4.19) and their specific emerging needs, as recognized 
in the Organization’s Strategic Plan (resolution A.1110(30)) 
106 as set out in resolution MEPC.67(37), Initial Strategy, para 3.2, p.6. 
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Candidate Measures 
 
The Initial Strategy proposes ‘candidate measures’ to achieving the new GHG emission reduction goals, 
categorized as short-term (between 2018-2023), mid-term (between 2023 and 2030) and long-term 
measures (beyond 2030).107  
 
Short-term measures involve improvements of the existing energy efficiency framework (i.e. EEDI and 
SEEMP), and future review of EEDI regulations.108 The IMO makes a distinction between measures 
that directly reduce GHG emissions from ships (e.g. alternative fuel use) and those that support action 
to reduce emissions (e.g. national policies). 109 
 
Operational measures (e.g. speed optimization and speed reduction) are also part of the proposed short-
term measures.110 It is recognized that the logistic chain, including ports, also need to be optimized, for 
example the infrastructure to support alternative low-carbon fuels or to provide on-shore power from 
renewable sources.111 The IMO also encourages countries to develop National Action Plans (NAPs) to 
be the basis for future national policies aimed at reducing GHG emissions from international 
shipping.112 NAPs must be in line with international guidelines developed by the IMO.113 
 
Mid-term measures include an agreed implementation strategy for the actual uptake of the NAPs.114 
They should also include operational energy efficiency measures for both new and existing ships. Any 
measures agreed under the IMO should follow a three-step approach that includes: 1) data collection, 
2) data analysis, and 3) decision-making on future measures.115 Other mechanisms, particularly market-
based mechanisms, should be considered, as a potential mid-term measure, to incentivize GHG 
reductions.116  
 
The long-term measures involve the development and use of zero-carbon or fossil-free fuels. The 
aspiration is to achieve decarbonization of the shipping sector in the second half of the century.117 A 
robust lifecycle GHG/carbon intensity guidelines for all types of fuels is to be ready when future 
alternative fuels are used. 118 
 

4.1. Implementing the IMO Initial Strategy 
 
The IMO Initial Strategy shall be fully finalized in 2023, through negotiations conducted by MEPC.119 
The first MEPC after the adoption of the Initial Strategy, held in October 2018 (MEPC 73), approved 
follow up actions to meet the timelines and aims of the Initial Strategy.120  The agreed candidate 
measures under MEPC 74 in the coming years will define how the Initial Strategy will be ultimately 
implemented. There are  three types of short-term candidate measures considered:121 

                                                
107 Initial Strategy, para 4.1, p.7.  
108 Initial Strategy, para 4.7, p.7. 
109 Initial Strategy, para 4.8, p.9. 
110 Initial Strategy, para 4.7, p.8. 
111 Initial Strategy, para 4.7., 8, p.8. 
112 Initial Strategy, para 4.7., 6, p.8. 
113 Australian Stocktake on Climate Change Policies (2019), https://dfat.gov.au/international-relations/themes/climate-
change/Pages/international-cooperation-on-climate-change.aspx  
UNFCCC Submission Portal (Australia has not submitted) 
114 Initial Strategy, para 4.8, p.9. 
115 MEPC 68 (May 2015) agreed on this 3-step approach, IMO Regulation MEPC.263(68). 
116 Initial Strategy, para 4.8, 3, p.9. 
117 Initial Strategy, para 4.9, 1, p.9. 
118 Initial Strategy, para 4.7., 11, p.8. 
119 IMO, ‘Reducing greenhouse gas emissions from ships ‘, Available on 
<http://www.imo.org/en/MediaCentre/HotTopics/Pages/Reducing-greenhouse-gas-emissions-from-ships.aspx>. 
120 Ibid. 
121 Hughes, Dr Edmund. ‘Initial IMO Strategy on reduction of GHG emissions from ships and programme of follow-up actions 
to 2023’ (2018), Available on 
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Group A measures that can be considered and addressed under existing IMO instruments 
Group B measures that are not work in progress and are subject to data analysis 
Group C measures that are not work in progress and are not subject to data analysis 

 
In 2019, MEPC122 adopted some specific measures to support the implementation of the Initial Strategy; 
they include: a) publication of a fourth IMO GHG Study,123 b) further cooperation with ports to reduce 
GHG emissions,124 c) approved impact assessment procedure to evaluate measures adopted under the 
Initial Strategy,125 d)  multi-donor trust fund for tackling GHG emissions.126 The MEPC also expects to 
approve approved amendments to MARPOL Annex VI  in 2020 to strengthen the EEDI "phase 3" 
requirements.127 MEPC has called Intersessional working group sessions (November 2019 and March 
2020) to expedite the agreement on the candidate measures to be used for implementing the Initial 
Strategy. 
 
MEPC has invited proposals from IMO member States and other stakeholders on candidate short-term 
measures (submitted to MEPC 74  2019) and proposals for mid and long-term measures (to be submitted 
to  MEPC 75 2020).128  The IMO has a number of projects already in place to support the goals of the 
Initial Strategy, such as the  Global Maritime Energy Efficiency Partnerships Project (GloMEEP 
Project),129 Global Industry Alliance to Support Low Carbon Shipping (GIA),130 Global Maritime 
Technology Network (GMN) project131 and the GreenVoyage-2050 project.132  
  

                                                
<https://unctad.org/meetings/en/Presentation/MyEM6th_day01ppt_Hughes_en.pdf> 
122 Marine Environment Protection Committee (MEPC), 74th session, 13-17 May 2019 
123 Marine Environment Protection Committee (MEPC), 73rd session, 22-26 October 2018, MEPC 73/7. 
124 MEPC adopted resolution MEPC.323(74) on Invitation to Member States to encourage voluntary cooperation between the 
port and shipping sectors to contribute to reducing GHG emissions from ships. This could provision of onshore power supply 
(preferably from renewable sources); safe and efficient bunkering of alternative low-carbon and zero-carbon fuels; incentives 
promoting sustainable low-carbon and zero-carbon shipping; and support for the optimization of port calls including 
facilitation of just-in-time arrival of ships. 
125 The MEPC 73/8 also approved the procedure for assessing impacts on States of candidate measures for reduction of GHG 
emissions from ships. The procedure identifies four steps: 1) initial impact assessment, to be submitted as part of the initial 
proposal to the Committee for candidate measures, 2) submission of commenting document(s), if any, 3) comprehensive 
response, if requested by commenting document(s), 4) comprehensive impact assessment, if required by the MEPC.  
126 The MEPC 73/7/4 agreed to establish a voluntary multi-donor trust fund ("GHG TC-Trust Fund"), to provide a dedicated 
source of financial support for technical cooperation and capacity-building activities to support the implementation of the 
Initial IMO Strategy on reduction of GHG emissions from ships. 
127 The EEDI will be implemented in phases. Currently, is in phase 1 that runs from year 2015 to 2019. Phase 2 will run 
from year 2020 to 2024 and Phase 3 is from year 2025 onwards, IMO Train the Trainer Course, Energy Efficiency Shipping 
Operation, 2016. 
128 The MEPC 73 invited concrete proposals on candidate short-term measures to the next Committee session, MEPC 74 
(May 2019), http://www.imo.org/en/MediaCentre/MeetingSummaries/MEPC/Pages/MEPC-73rd-session.aspx 
129 aimed at supporting the uptake and implementation of energy efficiency measures for shipping, thereby reducing 
greenhouse gas emissions from shipping. The GloMEEP project was launched in 2015 in collaboration with the Global 
Environment Facility and the United Nations Development Programme http://glomeep.imo.org/ 
130  Launched in 2017 under the auspices of the GloMEEP Project, is identifying and developing solutions that can support 
overcoming barriers to the uptake of energy efficiency technologies and operational measures in the shipping sector, 
https://glomeep.imo.org/global-industry-alliance/global-industry-alliance-gia/ 
131 Funded by the European Union has established a network of five Maritime Technology Cooperation Centres (MTCCs) in 
Africa, Asia, the Caribbean, Latin America and the Pacific, http://gmn.imo.org/. 
132 This project, launched in 2019, is collaboration between IMO and Norway. It will initiate and promote global efforts to 
demonstrate and test technical solutions for reducing such emissions, as well as enhancing information sharing, 
http://www.imo.org/en/MediaCentre/PressBriefings/Pages/08-green-voyage-2050.aspx. 
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5. What are the Challenges Ahead? 
 

5.1. Technical Aspects 
 

Alternative Fuels: Are we there yet? If not, when? 
 
The current major challenge for international shipping is to achieve decarbonization of the industry. 
Shipping companies already have a strong incentive to reduce fuel consumption (and consequent CO2 
emissions), as bunker fuel represents the largest cost for ship operators.133 However, as the sector points 
out, the ultimate goal of zero emissions can only be delivered with genuine zero-carbon fuels.134 The 
use of zero carbon fuels for deep sea voyages is the biggest challenge, as international voyages involves 
emit more GHG emissions compared to domestic voyages.135  
 
There is also the issue of infrastructure lock-in; there is very little time to make major changes to how 
ships are powered and operated. The IMO short-term candidate measures must be enacted by 2023, and 
mid-term measures by 2030, to ensure that new regulatory requirements are met when new ships are 
built. Therefore, IMO member States only have about 10 years to agree on the short and mid-term 
measures that will allow the implementation of the Initial strategy and make the required changes. 
 
Although alternative fuels are being developed and tested, they are far from being ready for wide-spread 
development in the global fleet. Alternative fuels include for example batteries, biofuels, hydrogen, 
ammonia, liquid natural gas (LNG) and nuclear energy. Each of these options has particular tradeoffs, 
poses safety and security concerns, and involve infrastructure costs.136 Renewable energy sources, such 
as wind and solar power, may help meet some ancillary requirements  (e.g. lighting on board ships). 
However, the general view is that they are not practical for providing sufficient power to operate ships’ 
main engines, considering the current huge physical size of ships in large-scale maritime shipping.137 
 
Alternative fuels will also require new bunkering infrastructure, which may take another 30 years to be 
delivered.138 The question then is: how far are we in achieving safe, low-carbon and reliable alternative 
fuels? The industry claims that ships might continue to burn fossil fuels for the foreseeable future, and 

                                                
133 Improving fuel efficiency is the industry’s greatest economic priority being a ship operator’s largest cost (even more than 
building a vessel), International Chamber of Shipping, Delivering CO2 Emission Reductions International Shipping is Part of 
the Solution 2015. 
134 International Chamber of Shipping Reducing CO2 Emissions to Zero: The ‘Paris Agreement for Shipping,’ 2018, p.10. 
135 Interview with the Marine Environment Division (MEP) of the International Maritime Organization, June 2019. 
136 For example, battery technology is currently only suitable for ships engaged on short voyages. The use of large batteries is 
currently expensive and their high energy density imposes additional risk management requirements. The availability of 
sufficient rare metals to manufacture batteries with necessary power might also limit viability. Significant research is underway 
to develop energy efficient processes for producing hydrogen from water using thermochemical processes (unlike most 
commercially available hydrogen which is currently derived from fossil fuel feed stocks).  
Biofuels might conceivably provide a possible alternative although there is considerable public debate about the net 
environmental costs (and social effects) of the wider use of such fuels. The main challenges for hydrogen as a marine fuel are 
the cost of production, transport and storage. An appropriate bunkering infrastructure will also be needed. As an alternative to 
liquefied or compressed hydrogen, ammonia could be used as a hydrogen carrier. The principal concern about using ammonia 
as a marine fuel is safety. Exposure to gaseous anhydrous ammonia can cause caustic burns, lung damage and death. Nuclear 
fuels are a proven technology that could be readily applied to many merchant ships in order to eliminate CO2 emissions 
completely. Only a small nuclear reactor would be required, with a life of many years, removing the need for ships to refuel 
or carry bunkers. However, it is currently assumed that widespread use of nuclear fuels is unlikely to be viewed as politically 
acceptable by the majority of governments, due to concerns about safety and security. Liquid Natural Gas (LNG) produces 
lower CO2 emissions and could be an interim solution until a viable alternative to fossil fuels is eventually found, especially 
for shorter voyages provided that supply infrastructure can be developed. International Chamber of Shipping Reducing CO2 
Emissions to Zero: The ‘Paris Agreement for Shipping,’ 2018, pp.10-11. 
137 International Chamber of Shipping, World Trade and the Reduction of CO2 Emissions United Nations Framework 
Convention on Climate Change (UNFCCC) 2014. 
138 International Chamber of Shipping Reducing CO2 Emissions to Zero: The ‘Paris Agreement for Shipping,’ 2018, p.10. 



   
 

 13 

that the most significant means of reducing emissions will be achieved by improvements in efficiency 
across the entire transport chain.139 
 
There is consensus within the global industry that CO2 emission reductions shall be achieved through 
a mix of technological and operational measures.140 For example, improvements to hull, engine and 
propeller design or better utilization of waste heat may lead to reductions in fuel consumption.141 
Operational measures (e.g. better speed management throughout the course of a voyage) may also 
reduce fuel consumption, and GHG emissions.142  
 

5.2. Finance and Technical Capacity 
 
Another challenge is making the required technology, infrastructure and capacity to deploy alternative 
fuels available to all countries. The IMO recognizes the needs of developing countries regarding 
capacity building and technical cooperation143 and has adopted resolutions to address this concern.144 
Certain developing countries may be in a position to make a contribution to the implementation of the 
Initial Strategy, as they may able to provide natural resources required for alternative fuels (e.g. 
biofuels). In this sense, the Initial Strategy may bring new opportunities for developing countries.145  
 
Although some companies (e.g. MERKS) are investing in research and development (R&D), most 
shipowners are small, family-businesses that do not have R&D capacity. At the country-level, IMO 
member States shall develop National Action Plans.146 The question then is, even if they develop good 
NAPs, will they have the technical and financial capacity to implement them?  
 
The changes needed for achieving a zero-carbon global fleet involve high amounts of funding. Who 
will pay for this? Will the financial burden be on shipping companies, developed countries, international 
funds? If the polluter pays principle applies, the shipping industry would possibly need to pay for the 
costs associated with decarbonization. Ultimately, these costs are likely be transferred to consumers. 
 

Global, Reliable and Standardized GHG Data Collection and Reporting System: Do we have one? 
 
Due to the highly mobile, transnational nature of the shipping sector, it has proven technically difficult 
to allocate maritime emissions per country.147 In recent years, the IMO has considered proposals that 
avoid the complexity of emissions allocation, but this continues to be a bottleneck.148 The amount of 
fuel consumed in different stages of shipping operations is difficult to calculate precisely.149 The IMO 
recognizes two methods of calculating fuel consumption: the activity-based method and fuel statistics, 
but they are not completely accurate.150 Errors in calculating fuel consumption (and related GHG 
emissions) open up the potential for problems in a future emissions reduction regulatory framework.151  
 

                                                
139 International Chamber of Shipping, World Trade and the Reduction of CO2 Emissions United Nations Framework 
Convention on Climate Change (UNFCCC) 2014. 
140 International Chamber of Shipping, World Trade and the Reduction of CO2 Emissions United Nations Framework 
Convention on Climate Change (UNFCCC) 2014. 
141 International Chamber of Shipping, World Trade and the Reduction of CO2 Emissions United Nations Framework 
Convention on Climate Change (UNFCCC) 2014. 
142 Ibid. 
143 Initial Strategy, para 5, p.10. 
144 Examples of efforts being made by IMO include the MEPC 65 (May 2013) adopted resolution MEPC.229(65) on Promotion 
of technical co-operation and transfer of technology relating to the improvement of energy efficiency of ships, which, among 
other things, requests the IMO, through its various programmes to provide technical assistance to Member States to enable 
cooperation in the transfer of energy efficient technologies, in particular to developing countries. 
145 Interview with the Marine Environment Division (MEP) of the International Maritime Organization, June 2019. 
146 Initial IMO Strategy on Reduction of GHG Emissions from Ships, IMO Resolution MEPC.304(72), Para 4. 
147 Lister (note 51), p.188. 
148 Miola (note 26), p.5490. 
149 Rahim (note 24), p.166. 
150 Rahim (note 24), p.166.  
151 Ibid. 
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CO2 Data Collection System 
 
As an interim measure, IMO has adopted, in 2016, a global CO2 Data Collection System (DCS) to 
measure emissions from ships, 152 which became required from March 2019.153 Ships of 5,000 gross 
tonnage and above (representing approximately 85% of the total CO2 emissions from international 
shipping) are required to collect consumption data per type of fuel oil they use.154 This measures is 
supported by the industry, provided that the system is primarily based on fuel consumption, is simple 
to administer, and will not be used to develop a mandatory operational index with the risk of market 
distortion (for example, identical ships on identical voyages may have very different fuel consumption 
due to differing ocean and weather conditions).155 The fuel consumption data also remains anonymous.  
 
As per the requirement of the DCS, the IMO established a Ship Fuel Oil Consumption Database within 
the Global Integrated Shipping Information System (GISIS) platform. Ships (of 5,000 gross tonnage 
and above) must report the aggregate data on fuel consumption to the flag State by the end of each 
calendar year.156 If the data is in accordance with IMO requirements, the flag State issues a Statement 
of Compliance to the ship. Flag States are then required to transfer this data to the IMO Ship Fuel Oil 
Consumption Database.157 The methodology that ships must follow to collect CO2 data and the 
reporting process is provided under IMO’s Ship Energy Efficiency Management Plan.158  
 
One of the challenges now is to align Europe’s MRV Regulation with IMO’s DCS. As noted earlier, 
the European Regulation also requires large ships loading or unloading cargo or passengers at ports in 
the European Economic Area (EEA) to report on CO2 emissions.159 ICS and the European Commission 
Shipowner’s Association (ECSA) have submitted proposals for the possible alignment of the two 
systems.160  
 
Domestic Reporting & Disclosure 
 
At the national level, shipping corporations may voluntarily disclose information on GHG emissions or 
be under an obligation to report on GHG emissions. For example, Australia’s 2007 National 
Greenhouse and Energy Reporting Act (NGER),161 requires corporations, including the maritime 
transport industry, to report on GHG emissions, energy production and consumption to the Greenhouse 
and Energy Reporting Office.162 The NGER, however, does not cover international maritime shipping 
                                                
152 MEPC 70 (October 2016) adopted, by resolution MEPC.278(70), amendments to MARPOL Annex VI to introduce the 
data collection system for fuel oil consumption of ships. 
153 In 2016, the IMO created a global CO2 Data Collection System (DCS) to measure emissions from ships, MEPC 70 (October 
2016) adopted by resolution MEPC.278(70), which became mandatory from March 2018, adopted by resolution 
MEPC.278(70). As per this resolution, from calendar year 2019, ships of 5,000 gross tonnage and above (representing 
approximately 85% of the total CO2 emissions from international shipping) are required to collect consumption data per type 
of fuel oil they use (para. 15). 
154 Initial Strategy, para 1.3, p.4. 
155 International Chamber of Shipping  World Trade and the Reduction of CO2 Emissions United Nations Framework 
Convention on Climate Change (UNFCCC) 2014. 
156 IM0, Data collection system for fuel oil consumption of ships, Available on 
<http://www.imo.org/en/OurWork/Environment/PollutionPrevention/AirPollution/Pages/Data-Collection-System.aspx> 
accessed on 22 May 2019. 
157 Ibid.  
158 Ibid. 
159 European Union, Regulation 2015/757 (as amended by Delegated Regulation 2016/2071).  
160 This provision has been added by the Amendments to MARPOL Annex VI on Data collection system for fuel oil 
consumption of ships, adopted by resolution MEPC.278(70), entered into force on 1 March 2018. 
161 The transport industry sectors is regulated under the NGER Act, which include: water freight (481) and water passenger 
transport (482), and No 501, refers to ‘scenic and sightseeing transport.’ It isn’t clear where cruise ship companies sit. The 
Emissions and Energy Reporting System (EERS) is the system for all reporting under the National Greenhouse and Energy 
Reporting Act 2007 (NGER Act). The NGER Act establishes registration and reporting obligations for NGER reporters EERS 
allows all NGER reporters to submit energy and emissions reports under sections 19, 22G and 22X of the NGER Act. 
Australian Government Clean Energy Regulator, “Guideline Defining a ‘facility for the purposed of the National Greenhouse 
and Energy Reporting Legislation,” p.10, http://www.cleanenergyregulator.gov.au/OSR/EERS/The-Emissions-and-Energy-
Reporting-System 
162  Australia’s 2007 National Greenhouse and Energy Reporting Act (NGER), Section 19. 
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emissions.163 In the United States, the Environmental Protection Agency (EPA) published a rule in 
2009164 for the mandatory reporting of GHG emissions from sources that emit 25,000 metric tons or 
more of CO2 equivalent per year.165 National GHG accounting systems, however, are not tailored to 
measure international maritime shipping emissions. In any case, the data collected under national 
registries helps countries to gain knowledge about their own domestic shipping emissions. 
 
When it comes to international shipping, the challenges ahead will be to set up a robust and global 
methodology for ships to measure GHG emissions (not only CO2), establish a standardized reporting 
system and a reliable verification process to monitor compliance. While the IMO-DCS is a good first 
step, further work will be required to create a global system to accurately measure international 
maritime GHG emissions. 
 

5.3. Markets Aspect 
 

How to reconcile key principles and avoid market distortions? 
 
Shipping is a commercial activity and any regulatory measures will have an impact on international 
trade. For example, measures to reduce GHG emissions, such as speed optimization, optimised routing, 
improved fleet planning and other logistics-based measures, are likely to have an impact on the overall 
logistical supply chain.166 As such, the Initial Strategy requires that GHG-related measures be 
accompanied by an impact assessment on the commercial (and other) impacts for countries. 
 
Future candidate measures agreed under the IMO, will also need to consider and reconcile key legal 
principles, for example the IMO principle of non-discrimination or ‘equal treatment,’ and the UNFCCC 
principle of Common But Differentiated Responsibility (CBDR). The ICS argues that the CBDR 
principle cannot be practically applied directly to individual ships without the danger of significant 
‘carbon leakage’.167 For example, if developing countries are given favorable treatment in relation to 
GHG reduction measures based on the CBDR principle, shipowners from developed countries may 
choose to change their ships’ registration to obtain the same favourable treatment (i.e. practice known 
as ‘flags of convenience’). 
 
Market Based Mechanisms  
 
The use of market-based mechanisms (MBM) is one of the most controversial among the candidate 
measures proposed under the Initial Strategy.168 ICS remains skeptical of MBMs as a means to 
incentivize CO2 reduction.169 Despite the industry’s reservations, particularly in relation to a future  
emissions trading scheme, its view is that the IMO should be the forum for this discussion and its 
preference is for a bunker fuel levy, rather than an emissions trading scheme. 170 
 
                                                
163 NGER impose obligation for Greenhouse and Energy reporting on all corporation unless they are exempted by the Minister. 
However, the Act does not incorporate express provision for the maritime transport. 
164 Rule No. 10/30/2009, Environmental Protection Agency, USA. 
165 United States Environmental Protection Agency (EPA), Fact sheet, Greenhouse Gases Reporting Programme 
Implementation, p.1, https://www.epa.gov/regulations-emissions-vehicles-and-engines/final-rule-mandatory-reporting-
greenhouse-gases. 
166 Psaraftis (note 21), p.458. 
167 Aaron Strong critically analyses the friction between the IMO principle of non-discrimination or ‘equal treatment,’ and the 
UNFCCC principle of CBDR, Aaron L Strong, Tackling Greenhouse Gas Emissions from the International Maritime Industry” 
Chapter 15 in GF. Gresh (ed) Eurasia’s Maritime Rise and Global Security (2018). According to the industry, the direct 
application of the CBDR concept could also cause distortion of shipping markets, reducing the efficiency of maritime transport 
and thus the smooth flow of world trade, International Chamber of Shipping, World Trade and the Reduction of CO2 Emissions 
United Nations Framework Convention on Climate Change (UNFCCC) 2014. 
168 International Chamber of Shipping Reducing CO2 Emissions to Zero: The ‘Paris Agreement for Shipping,’ 2018, p.7. 
169 International Chamber of Shipping Reducing CO2 Emissions to Zero: The ‘Paris Agreement for Shipping,’ 2018, p.13. 
170 A levy could payable to an IMO climate fund, which would support research into new low carbon technologies and new 
bunkering infrastructure that will be required. International Chamber of Shipping Reducing CO2 Emissions to Zero: The ‘Paris 
Agreement for Shipping,’ 2018, p.8. 
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There is currently no agreed MBM for the shipping sector, although this has been discussed under the 
IMO for decades.171 The MBMs generally considered suitable for tackling climate change include, 
emission taxes, emission trading, a hybrid mechanism (combining tax and trading) and voluntary 
emission crediting.172 The IMO has considered, for example, a Maritime Emissions Trading Scheme 
(METS), which would work as a cap and trade system where the price of carbon is controlled by the 
market. Under this scheme, if a ship or company emits more than its allocated amount, it would have 
to purchase carbon credits from other companies in the sector.173 There is also discussion on introducing 
a price on carbon174 emitted by ships. This could be an incentive for shipowners to use low-carbon fuels, 
which are still more expensive than fossil fuels. 
 
From a broad perspective, there are in practice three ways to tackle GHG emissions in shipping: (1) to 
improve the energy efficiency of ships, (2) to reduce carbon intensity of fossil fuels (or use alternative 
fuels) and (3) to reduce consumer demand. This third solution involves behavioural changes on the part 
of individuals to buy goods and services with a sense of awareness of their carbon footprint. Shipping 
has always been a cheap mode of transport. We can ask whether goods should become pricier to reflect 
the health and environmental externalities associated with international shipping?  One may argue, 
however, that the main issue is not in the transport of goods and consumer items, as shipping is used 
largely to transport oil and gas. 
 

5.4.  Regulatory Aspect 
 

What are the regulatory changes needed to achieve the 50% by 2050 target? 
 
To implement the Initial Strategy and achieve the 50% by 2050 target, the IMO may need to adopt new 
regulations, or amend existing ones, particularly MARPOL. If new regulatory measures are adopted, 
there are some questions that may require attention: what legal obligations are needed and who do they 
apply to? (e.g. shipowners, individual ships, member States)? Who will monitor GHG emissions from 
ships? Will flag states report on GHG emissions? What happens in situations of non-compliance?  
 
The shipping industry has traditionally been averse to new regulations, as it may add costs and 
undesirable complexity to ship operations, distort competition and reduce competitiveness of the 
industry vis-à-vis other transport modes.175 As pointed out by ICS, the industry has a “sound dislike of 
unnecessary complication.”176 In any case, if new rules are adopted, shipowners unanimously prefer 
global regulation and the IMO as the regulator.177  
 
Future regulatory measures agreed under the IMO for reducing GHG emissions will need to be 
implemented by states.178 However, even in the case of an established legal instrument like MARPOL, 
the ratification and implementation record by states is uneven. Some states have not ratified MARPOL, 
some have ratified MARPOL but not incorporated it in domestic law, while others have incorporated 
MARPOL, but not all of its amendments.179 Future GHG regulations adopted by the IMO are likely to 
face similar challenges. 
                                                
171 They were formally put forward in the first IMO study of greenhouse gas emissions from ships. 
172 Miola (note 26), p.5491. 
173 Fitzgerald (note 23), p.1523.  
174 See, Funke, Franziska and Linus Mattauch, Why is carbon pricing in some countries more successful than in others? 
Available on https://ourworldindata.org/carbon-pricing-popular;  
Roberts, David. The 5 most important questions about carbon taxes, Available on <https://www.vox.com/energy-and-
environment/2018/7/20/17584376/carbon-tax-congress-republicans-cost-economy> accessed on 01 September 2019. 
175 Lister (note 51), p.190. 
176 International Chamber of Shipping, World Trade and the Reduction of CO2 Emissions United Nations Framework 
Convention on Climate Change (UNFCCC) 2014. The shipping industry comprises thousands of companies, most of which 
are Small and Medium Sized Enterprises (SMEs) International Chamber of Shipping “Reducing CO2 Emissions to Zero: The 
Paris Agreement for Shipping” 2018, p.13. 
177 International Chamber of Shipping, Key Issues: CO2 Emission Reporting, p.2. 
178 Accountability denotes the ‘duty to provide an account (not necessarily a financial account) or reckoning of actions for 
which one is held responsible,  
179 Interview with the Marine Environment Division (MEP) of the International Maritime Organization, June 2019.  
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5.5.  Governance Aspect 

 
Is the current maritime governance structure good enough? 

 
The maritime shipping sector is the most international sector with ships highly diverse in type, size and 
usage constantly changing flags, and using ports across different countries. Shipping involves 
stakeholders both on land and in the water, who are subject to different laws, values, norms and 
cultures.180 Given this complexity, it is difficult to create a singular clear-cut strategy or measures fit-
for-all.181 Imposing common standards for a highly dynamic and transnational sector is in itself a 
challenge. 
 
Partly due to the transnational and complex nature of international maritime shipping, it might be 
difficult to make all countries equally engaged in the discussion and come to an agreement regarding 
future GHG-related measures and ultimate decarbonization of the industry. The buy-in of all countries 
is a key concern for the effective implementation of the Initial Strategy.  
 
The IMO leadership will now be tested. Will it be able to achieve agreement on the candidate measures 
and drive the required changes within a limited timeframe? The IMO, as the sector’s regulator, should 
play a role of ‘orchestrator’182 in engaging several actors in achieving common goals. However, IMO 
has been largely criticised for failing to play this role or not moving quickly enough. 183 This is one of 
the reasons why Europe took the lead in adopting a regulation to reduce GHG emissions, independently 
from the IMO.184 
 
Even if the IMO successfully engages stakeholders, there are limits to what it can do, as the authority 
to enforce IMO regulations and standards rests with the member states, who have varied capacity and 
political will to enforce the law. The state-centric model in maritime governance has often been 
criticized for being outdated and failing to address the challenges of a sector that is predominantly 
industry dominated.185 
 
The current international legal framework places the burden on States to control environmental harm 
(or GHG emissions).186 UNCLOS’ obligation to protect and preserve the marine environment,187 
including pollution from vessels188 and from or through the atmosphere,189 also falls upon States. The 
rather weak authority of states over shipowners and operators has also been discussed.190 States could 
set emission reduction targets domestically, but they rarely do so, especially for sectors that are heavily 
exposed to international trade, such as shipping. 
 
There are also notable power imbalances in international maritime governance, within the industry and 
among States. Member States with strong economies are generally from where the top global shipping 
corporations originate, and those that most contribute to GHG emissions.191 Developing countries, have 

                                                
180 Rahim (note 24), p.160. 
181 Miola (note 26), p.5495. 
182 Orchestrations can be defined as entailing ‘public organizations using a combination of direct and indirect tools, and hard 
and soft power, to address global environmental problems. This includes more traditional regulation (and regulatory threat) 
and international agreement formation, but also working with industry actors and civil society groups in collaborative ways, 
delegating environmental authority to these non-state actors,’ See, Lister (note 51), p.185. 
183 Roe (note 10), p.3.  
184 Interview with the European Commission Directorate-General for Climate Action (DG CLIMA) in Brussels, June 2019. 
185 Roe (note 10), p.32.  
186 Roe (note 30), p.32.  
187 UNCLOS, Article 193. 
188 UNCLOS, Article 211. 
189 UNCLOS, Article 212. 
190 Strange emphasized in the 1970s that the ‘authority of states over the operators and the market is generally rather weak’, 
something she continued to emphasize in later years, See, Roe (note 10), p.28.  
191 Rahim (note 24), p.162. 
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a less significant contribution in vessel-sourced emissions, but limited resources and capacity to 
implement higher environmental standards.  
 
 


