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2.3 Environmental Liability for Transboundary Harm Caused by Greenhouse Gas 

Emissions from International Shipping 

 

As observed by Sands, two opposite fundamental objectives guided the development of 

the rules of international environmental law, namely ‘that states have sovereign rights 

over their natural resources’ and ‘that states must not cause damage to the 

environment’.129 The latter objective involves environmental liability for transboundary 

harm since the ‘environment’ not only includes areas within national jurisdiction, but 

also transboundary contexts and areas beyond national jurisdiction.130 As one of the 

central tenets of international environmental law, the rules of liability on transboundary 

harm have been widely applied and developed.131 This part examines these rules and 

explores their application to the issue of GHG emissions from international shipping. 

 

2.3.1 An Overview of Transboundary Harm 

 

As a broader concept than transboundary pollution,132 ‘transboundary harm’ generally 

refers to ‘harm caused in the territory of or in other places under the jurisdiction or 

control of a State other than the State of origin, whether or not the States concerned 

                                                 
129 Philippe Sands, Principles of International Environmental Law (Cambridge University Press, 2nd ed, 2003) 235. 
These objectives are set out in Principle 21 of the Stockholm Declaration, which provides that: 

‘States have, in accordance with the Charter of the United Nations and the principles of international law, the 
sovereign right to exploit their own resources pursuant to their own environmental policies, and the responsibility to 
ensure that activities within their jurisdiction or control do not cause damage to the environment of other States or of 
areas beyond the limits of national jurisdiction.’ 

Stockholm Declaration on the Human Environment, 11 ILM 1416 (16 June 1972) principle 21 (‘Stockholm 
Declaration’).  
130 Ibid.  
131 Cases involving the rules of transboundary harm include but are not limited to: Trail Smelter Case (United States 
of America v Canada) (Reports of International Arbitral Awards) (1938 & 1941) 3 UN RIAA 1905; Nuclear Tests 
Case (Australia v France) (Interim Protection) (1974) ICJ Reports 253 ; Lac Lanoux Arbitration (France v Spain) 
(1957) 12 UN RIAA 285; Corfu Channel Case (U.K. v Albania) (1949) ICJ Rep. 4;The MOX Plant Case (Ireland v 
United Kingdom) (2001) 47 ILM 405; ITLOS, Order of 3 December 2001 on Provisional Measures; Pulp Mills on the 
River Uruguay (Argentina v Uruguay) (2006) ICJ Reports.  
132 Birnie, Boyle and Redgwell, above n 4, 188. This difference can be seen clearly from Articles 1 and 2 of 1985 
Vienna Convention for the Protection of the Ozone Layer (Vienna Convention for the Protection of the Ozone Layer, 
opened for signature 22 March 1985, 26 ILM 1529 (entered into force 22 September 1988)(‘Vienna Ozone 
Convention’)) and 1992 UNFCCC on the definition of ‘adverse effects’, and Article 1 of the 1979 Convention on 
Long-Range Transboundary Air Pollution (Convention on Long-Range Transboundary Air Pollution, opened for 
signature 13 November 1979, 18 ILM 1442 (entered into force 16 March 1983)) (‘CLRTAP’) on the definition of 
‘pollution’.  
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5.1 Introduction 

 

The regulation of GHG emissions from international shipping is a complex process in 

which different State and non-State actors advance their own interests either politically 

or commercially. This can be seen from the debate within the IMO on the issue. The 

response from the shipping industry is critical in incorporating its sectoral interest into 

the IMO’s regulation. The representatives from the shipping industry, in particular the 

shipping industry associations that have consultative status with the IMO as Non-

Government Organisations (NGOs), have influenced the direction of policy-making by 

contributing to the debate in the IMO. Voluntary or even mandatory instruments by the 

IMO can never be implemented effectively without compliance by the shipping 

industry. 1  Thus, in order to find an effective solution for the reduction of GHG 

emissions from ships, an analysis of the views from the shipping industry is 

indispensable.  

 

The shipping industry may be grouped into different subcategories based on differing 

criteria. According to the purpose of shipping, it consists of a cruise sector and a cargo 

sector.2 The cruise sector provides passenger and ferry services while the cargo sector 

transports cargo through designated sea routes. The shipping industry can also be 

categorised into bulk shipping and liner shipping based on the goods that are 

transported.3 The bulk sector, which includes wet/liquid bulk and dry bulk, transports 

raw materials such as crude oil and other petroleum products or iron ore and coal. 

Whereas the liner sector mainly engages in small shipments of general commercial 

freight and it transits regular routes on fixed schedules. Regulation 21 of Annex VI to 

International Convention for the Prevention of Pollution from Ships (MARPOL 73/78) 

lists 12 types of ships to be regulated by the EEDI.4 These categories cover the majority 

of the international shipping industry, although the implementation of these ships is 
                                                 
1 Costas Giziakis and Anastasia Christodoulou, 'Environmental Awareness and Practice concerning Maritime Air 
Emissions: the Case of the Greek Shipping Industry' (2012) 39(3) Maritime Policy & Management 353, 354.  
2  Costas T. Grammenos and Chong Ju Choi, 'The Greek Shipping Industry: Regulatory Change and Evolving 
Organizational Forms' (1999) 29(1) International Studies of Management & Organization 34, 38.  
3 H.E. Haralambides, 'Structure and Operations in the Liner Shipping Industry' in David A. Hensher and Kenneth J. 
Button (eds), Handbook of Transport Modelling (Elsevier Ltd, 2007) 607, 607.  
4 International Convention for the Prevention of Pollution from Ships (MARPOL 73/78), signed 2 November 1973, 12 
ILM 1319, as amended by the 1978 Protocol to the 1973 Convention, 1341 UNTS 3, 17 ILM 546 (entered into force 
2 October 1983) Annex VI (2014 amendments) reg 21.  
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phased depending on specific ship types.5 In accordance with different stakeholders of 

shipping, the shipping industry constitutes six sectors: ship design, shipbuilding, ship 

insurance, cargo owner, bunker supplier and classification societies. The response from 

these sectors is analysed in this chapter. 

 

The origin of the modern shipping industry can be traced back to the year 1787 when 

steamships emerged. With the development of information and communications 

technologies (ICT) and the opening of the Suez Canal in 1869, the shipping industry 

grew exponentially to facilitate faster trade between Europe and Asia. To address the 

‘unsustainable predatory competition’ associated with this process, 6 cartels or ‘liner 

conferences’ and various shipping associations were established. As discussed in 

Chapter 4, the reduction of GHG emissions from international shipping is primarily 

regulated by the IMO. The main approach adopted by the global shipping industry to 

participating in the regulatory process is to submit their written proposals to the IMO 

and attend its discussions. This work can mainly be achieved by shipping NGOs. 

 

This chapter has three major parts. The first part examines the response from 

international and regional shipping organisations by summarising and analysing the 

documents submitted by them to the IMO as well as their reports obtained from other 

sources. The organisations examined include those representing ship designers, 

shipbuilders, shipowners and ship operators, cargo owners, ship insurers, the 

classification societies and the bunker suppliers. The second part assesses the response 

from the shipping industry in UNFCCC Annex I States with Australia, Greece and the 

United Kingdom as examples. The third part explores the response from the shipping 

industry in UNFCCC non-Annex I States with China, Republic of Korea and India as 

examples. It is generally less feasible for the shipping industry in individual States, in 

particular those from non-Annex I States, to submit proposals directly to the IMO. 

Therefore, the methodology adopted in the second and third parts combines the report 

assessment and the surveys of shipping companies that have been prepared by other 

institutions or individuals.  

                                                 
5 Ibid Table 1.  
6 Grammenos and Choi, above n 2, 42.  
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5.2 Response from International and Regional Shipping Organisations 

 

This part examines the views and actions of the global shipping NGOs on the issue of 

GHG emissions from international shipping. It analyses six types of stakeholders: ship 

designers and shipbuilders, shipowners and ship operators, cargo owners, ship insurers, 

classification societies, and bunker suppliers. The issues that these international or 

regional shipping organisations have responded to include: 

 

• whether the reduction of GHG emissions from ships is necessary; 
• views and practice on proposed technical and operational measures; 
• views and practice on proposed market-based measures (MBMs); and 
• views and practice on other issues in relation to the reduction of GHG emissions from ships. 

 

5.2.1Ship Designers and Shipbuilders 

 

Ship design and shipbuilding play an important role in the maritime sector because they 

influence the supply of various types of ships. The price of shipbuilding is an important 

factor based on which the shipowner makes investment decisions and shipyards win 

orders.7 Meanwhile, the cost of shipbuilding is determined by many factors, including 

ship design options, market demand and shipyard capacity. 8 The reduction of GHG 

emissions from ships will generally increase the cost of shipbuilding in that the Energy 

Efficiency Design Index (EEDI) requires the adoption of new technologies. 9 

Theoretically speaking, ship designers and shipbuilders do not need to be concerned 

about the cost of ship designing and shipbuilding since the shipowners bear the cost. 

However, the increased cost might challenge the market competitiveness of their 

products and thus influence the number of orders that they receive. Another concern 

will be whether their technological capability can meet the GHG emissions reduction 

requirements. 

 

                                                 
7 Liping Jiang and Jørgen T. Lauridsen, 'Price Formation of Dry Bulk Carriers in the Chinese Shipbuilding Industry' 
(2012) 39(3) Maritime Policy & Management 339, 339. Generally a high freight rate spurs shipowners to order new 
ships. A positive market expectation boosts the price of shipbuilding, and vice versa.  
8 Ibid 340.  
9 See ch 4, 4.3.3.1.  
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The International Paint and Printing Ink Council (IPPIC) is the only NGO focusing on 

ship design. It has achieved consultative status within the IMO and has submitted a 

proposal to the IMO. The Community of European Shipyards’ Associations (CESA) is 

the main regional shipping NGO representing the interests of shipbuilders within the 

IMO. The Tripartite Working Group of shipyard operators, shipowners and 

classification societies (Tripartite Working Group) was formed in 2007 to pool 

resources, share knowledge and make joint proposals for achieving reductions for new 

ship building.10 Since CESA is also a member of the Tripartite Working Group, the 

views from this Group also reflect those from the shipbuilding sector. As an influential 

shipbuilders’ association, the Japan, Europe, China, Korea and USA Shipbuilders’ 

Association (JECKU), in particular its Committee for Expertise of Shipbuilding 

Specifics (CESS), also participates in discussion on GHG emissions from ships. 

However, it has not obtained consultative status within the IMO and has not submitted 

any proposal to the organisation. 

 

Ship designers and shipbuilders generally welcome the reduction of GHG emissions 

from ships. At the 57th Marine Environment Protection Committee (MEPC) meeting in 

2008, the Tripartite Working Group was formed and a consensus was reached that the 

shipping industry should contribute to the reduction of shipping GHG emissions. To 

achieve this goal the Group noted that, ‘a broad, inclusive and goal-based approach’ 

should be adopted to facilitate this process.11 At the 58th MEPC meeting, the CESA, on 

behalf of European shipbuilders and ship repairers, welcomed the efforts made by the 

IMO and asserted that ‘a convincing and effective approach towards reduction of the 

specific CO2 emissions from international maritime transport is urgently needed’.12 In 

2010 the IPPIC commented that it is important to control GHG emissions from ships 

since the shipping industry must ensure that ‘its operations are as efficient as 

                                                 
10 A Cross-industry Goal-based Approach to Reduction of GHG Emissions from New Ships, submitted by the ICS, 
BIMCO, CESA, INTERCARGO, INTERTANKO and OCIMF, MEPC 57th Session, Agenda Item 4, IMO Doc MEPC 
57/4/8 (23 January 2008) para 3. The members of the Tripartite Working Group include the CESA, International 
Chamber of Shipping (ICS), the Baltic and International Maritime Council (BIMCO), International Association of 
Dry Cargo Shipowners (INTERCARGO), International Association of Independent Tanker Owners (INTERTANKO) 
and Oil Companies International Marine Forum (OCIMF).  
11 Ibid para 4.  
12  Development of a CO2 Design Index for New Ships, submitted by the Community of European Shipyards' 
Association (CESA), MEPC 58th Session, Agenda Item 4, IMO Doc MEPC 58/4/12 (1 August 2008) para 1.  
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possible’. 13  At the 18th JECKU Top Executive Meeting in 2009, the chairman 

welcomed the efforts of the IMO in reducing GHG emissions from ships and asserted 

that this ‘can only be secured’ through the shipbuilding industry around the world.14 It 

is clear that ship designers and shipbuilders recognise the importance of reducing GHG 

emissions from ships and are ready to contribute to this work. 

 

The CESA actively participated in the debate and trial application of the draft EEDI 

regarding the adoption of proposed technical and operational measures by the IMO. The 

development of its views can be divided into three stages. The period from the 57th 

MEPC meeting to the 58th MEPC meeting (March-October 2008) belongs to the first 

stage. During this period, the CESA acknowledged that technical innovation would be 

useful for the reduction of GHG emissions from ships, but stressed that ‘operational 

measures have an even higher reduction potential compared to the available options at 

new building stage’.15 It insisted that ‘effective measures should focus on existing ships 

firstly and the experience gained should be used for the development of measures for 

new ships that will come into operation in the future’.16 As for the proposed new ship 

design CO2 index, the CESA considered it ‘inappropriate and premature’ to be utilised 

‘in a prescriptive way’. 17 It can be deduced that in this stage the CESA was more 

interested in operational measures (Ship Energy Efficiency Management Plan 

(SEEMP)) than technical measures (EEDI), and preferred voluntary measures to 

mandatory measures. This preference is consistent with its own interests. The SEEMP 

relates to the operational measures which are mainly utilised by ship operators, while 

the EEDI relates to the technical measures on new ships which require shipbuilders to 

invest more on research and development (R&D), in particular, the upgrading of 

technology so as to meet the EEDI requirements. The cost of shipbuilding might not 

                                                 
13 The Importance of Using Effective Anti-fouling Coatings in relation to Greenhouse Gas Emissions from Shipping, 
submitted by the International Paint and Printing Ink Council (IPPIC), MEPC 60th Session, Agenda Item 4, IMO Doc 
MEPC 60/4/21 (15 January 2010) para 7.  
14  JECKU, Chairman's Note (18th JECKU Top Executive Meeting October 29, 2009, Berlin) 
<http://www.sajn.or.jp/e/press/Press_Berlin_TEM.pdf> accessed 8 April 2013.  
15  Development of a CO2 Design Index for New Ships, submitted by the Community of European Shipyards' 
Association (CESA), MEPC 58th Session, Agenda Item 4, IMO Doc MEPC 58/4/12 (1 August 2008) para 1.  
16 Ibid para 2.  
17 Ibid para 5.  
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increase at least in the short term if the IMO relies more on operational measures rather 

than technical measures or considers proposed EEDI requirements to be voluntary.  

 

The period from the second GHG-WG meeting to the 59th MEPC meeting (March-July 

2009) constitutes the second stage. During this stage the CESA came to accept the 

concept of EEDI but asserted that this concept was not technically mature. It undertook 

a trial application of the draft EEDI and found shortcomings with the proposed baseline. 

New vessels, especially in short sea shipping, may have to reduce their speed under a 

mandatory EEDI regime incorporated with the proposed baseline. Nevertheless, older 

vessels may be in service much longer than they should be since they are not subject to 

the speed limitation.18 To address this problem, the CESA put forward a three-stage 

phase-in approach to implementing the EEDI at the 59th MEPC meeting.19 That is to 

start with standard ship types, such as large carriers, tankers and container vessels of 

more than 20,000 mt dwt. Then develop the indexes for vessels smaller than 20,000 mt 

dwt. Finally it will develop indexes for the more complex ship types. These proposals 

by CESA pointed out the deficiencies that existed in the proposed draft EEDI. Its 

proposals were later adopted by the IMO. The period after MEPC 59 (2009-2014) 

belongs to the third stage. In this stage the CESA has worked on a new reference line to 

include other types of ships, such as the ro-ro cargo and ro-ro passenger ship types into 

the EEDI framework, and facilitated the implementation of the adopted Annex VI to 

MARPOL 73/78. In particular, at the 62nd MEPC meeting in 2011, the CESA lodged a 

statement to the MEPC to highlight the significance of protecting intellectual property 

rights during the course of the transfer of technology. It asserted that advanced 

emissions reduction technology is the key to environmental protection and 

competitiveness of the shipbuilding industry, which demands a high level of intellectual 

property right protection.20 In other words, the EEDI technology in shipbuilding has to 

be legally protected from any possible free utilisation. This view reveals the complexity 

                                                 
18 CO2 Reduction Requires Efficient Instruments Based on Sound Technical Solutions, submitted by the Community 
of European Shipyards' Association (CESA), Intersessional Meeting of the Greenhouse Gas Working Group 2nd 
Session, Agenda Item 2, IMO Doc GHG-WG 2/2/22 (6 February 2009) Annex 1, para 25-26.  
19 Phase-in Implementation of the Energy Efficiency Design Index for Standard and Complex Ship Types, submitted 
by the Community of European Shipyards' Associations (CESA), MEPC 59th Session, Agenda Item 4, IMO Doc 
MEPC 59/4/38 (20 May 2009) para 10.  
20 Report of the Marine Environment Protection Committee on Its Sixty-Second Session, MEPC 62nd Session, Agenda 
Item 24, IMO Doc MEPC 62/24 (26 July 2011) annex 11, p 1.  
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of the transfer of technology as regulated under Regulation 23(2) of Annex VI to 

MARPOL 73/78. It appears that the regulation on technology transfer needs to be more 

specific and improved to build sufficient capacity for developing countries to comply 

with the EEDI.21  

 

The IPPIC asserted that it is economically and technologically impractical to apply 

these technologies to the existing fleet. It proposed the use of anti-fouling 

coatings/paints to prevent additional GHG emissions from shipping on the ground that 

this is an economically and environmentally better method.22 The application of anti-

fouling paints to immersed areas of ships can prevent the colonisation and growth of 

marine organisms such as algae, tubeworms and barnacles. It has been proved that a 

ship not applying an anti-fouling system to its hull may require up to 70 per cent extra 

propulsion power when compared to those which apply this paint. 23 This approach, 

however, has not aroused much attention within the IMO since anti-fouling paints 

themselves may not be an independent measure. It can be regarded as a type of EEDI 

technology.24  

 

The Committee for Expertise of Shipbuilding Specifics (CESS) is a JECKU committee. 

It supports the adoption of the EEDI and promises that the shipbuilding industry will 

work closely with shipowners and classification societies to ensure the smooth 

implementation of the scheme. 25  Meanwhile, it also underscores the importance of 

intellectual property protection as an essential element of technology development in 

this regard.26 This view is consistent with that of the CESA as discussed above. 

 

                                                 
21 A proposed solution to address this transfer of technology problem is provided in Chapter 7. See ch 7, 7.5.1. 
22 The Importance of Using Effective Anti-fouling Coatings in relation to Greenhouse Gas Emissions from Shipping, 
submitted by the International Paint and Printing Ink Council (IPPIC), MEPC 60th Session, Agenda Item 4, IMO Doc 
MEPC 60/4/21 (15 January 2010) paras 7, 13.  
23 Ibid para 11.  
24 See ch 4, 4.3.3.1, Table 4.2.  
25  JECKU, CESS 2012 Press Release (23 August 2012) <http://www.sajn.or.jp/e/press/CESS_AM2012_en,pdf> 
accessed 8 April 2013.  
26  JECKU, CESS Annual Meeting 2009 Press Release (2 September 2009) 
<http://www.sajn.or.jp/e/press/CESSPressRelease2009.pdf> accessed 8 April 2013.  



 

218 

 

The CESA believes that the EEDI cannot achieve any short-term reduction of GHG 

emissions because it only applies to new ships. Instead, the CESA regards  MBMs as a 

‘more effective solution’ to address the GHG emissions issue,27 and ‘strongly proposes’ 

the implementation of MBMs for ships engaging in voyages in the short sea shipping 

sector.28 Due to its specialisation in shipbuilding, however, the CESA has not provided 

its comments on specific MBMs. 

 

It is concluded that at the international and regional level ship designers and 

shipbuilders support the reduction of GHG emissions from international shipping. They 

believe that the SEEMP will be more effective than the EEDI. However, they have 

come to accept the concept of EEDI. They assert that the deficiencies in the current 

EEDI should be addressed and they have conducted research and trial application to 

improve the EEDI. Although the European shipbuilders’ association has highlighted the 

importance of MBMs in tackling the GHG issue, a wider Japan, Europe, China, Korea 

and USA Shipbuilders’ Association, in which some UNFCCC non-Annex I States are 

members, has stressed the function of technical and operational measures and has 

ignored the MBMs in this regard. The above response from ship designers and 

shipbuilders generally supports the IMO’s regulatory initiatives. However, the fact that 

these organisations are dominated by UNFCCC Annex I States makes the above 

conclusions less reliable. Figure 5.1 demonstrates the change in the shipbuilding 

sector’s global share of shipbuilding between the Far East and the rest of the world from 

1964 to 2008. Since the Far East surpassed Western Europe in 1966, the percentage of 

the Far East in the world’s shipbuilding deliveries has been growing. Currently the Far 

East accounts for more than 90 per cent of the global market in shipbuilding. 29 

However, no international or regional shipping NGOs from the Far East have achieved 

                                                 
27 Phase-in Implementation of the Energy Efficiency Design Index for Standard and Complex Ship Types, submitted 
by the Community of European Shipyards' Associations (CESA), MEPC 59th Session, Agenda Item 4, IMO Doc 
MEPC 59/4/38 (20 May 2009) para 3.  
28  Comments related to Trial Calculations of the EEDI for Subgroups of Ro-ro Cargo Ships, submitted by 
INTERFERRY and CESA, MEPC 60th Session, Agenda Item 4, IMO Doc MEPC 60/4/48 (29 January 2010) para 22.  
29  Lloyd's Register, World Shipbuilding Deliveries (11 October 2010) 
<http://shipbuildinghistory.com/today/statistics/world.htm> accessed 21 January 2013. However, European countries 
and the US still largely dominate other important sectors of the shipping industry, such as ship brokering, ship 
financing, maritime arbitration, insurance and claims, as well as global shipping pricing. See, eg, Suranjana Roy 
Bhattacharya, 'Chinese Shipping Industry Is Big but Not Powful', Gulf News 19 July 2010 
<http://gulfnews.com/business/opinion/chinese-shipping-industry-is-big-but-not-powerful-1.656076> accessed 1 
June 2013.  
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consultative or observer status at the IMO.30 Consequently, their views have not been 

expressed in international fora. This situation does not match the contribution made by 

this region to the global shipping industry. To compensate for the lack of the voice from 

the region on the issue, the response from the shipbuilding industry in China and the 

Republic of Korea, two main countries of the Far East, is examined in the third part of 

this chapter.  

 

 

Figure 5.1 World Shipbuilding Deliveries 
(Source: Lloyd’s Register of Shipping’s “World Fleet Statistics”)31 
Note: Far East countries and regions mainly include Japan, Republic of Korea, China and Chinese Taipei. 
 

5.2.2 Shipowners and Ship Operators 

 

Shipowners refer to ‘individuals, companies and state-owned enterprises which own, 

manage and operate the commercial shipping fleets of the world’.32 This means that a 

shipowner may also be a ship operator, which constitutes one of the reasons why they 

are both discussed in this section. The shipowner is the ship’s registered legal owner 

                                                 
30 Article A(IV) of the IMO Guidelines for the Granting of Consultative Status provides that consultative status shall 
only be granted to NGOs which are truly international. In practice the CESA, as a regional shipping organisation, has 
been granted a consultative status at the IMO. International Maritime Organization (IMO), Basic Documents Volume I 
(International Maritime Organization, 2010) 165.  
31 Lloyd's Register, above n 29.  
32 Alan Khee-Jin Tan, Vessel-Source Marine Pollution: the Law and Politics of International Regulation (Cambridge 
University Press, 2006) 34.  
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and India are opposed to any type of MBMs, whereas the shipping industry in the 

Republic of Korea welcomes the adoption of a MBM to reduce GHG emissions from 

ships. Of the proposed MBMs, the Korean shipping industry prefers a GHG Fund or 

levy-related MBM rather than an ETS. These findings indicate the complexity of the 

regulatory interests of the shipping industries from UNFCCC non-Annex I States as to 

the reduction of GHG emissions from international shipping. The shipping industries in 

China and India are in a similar development stage, whereas the shipping industry of the 

Republic of Korea, which is an advanced OECD member State, already owns better 

energy-efficient shipbuilding technologies than its Chinese and Indian counterparts. It is 

thus arguable that imbalanced regulatory interests lead to their differing responses to the 

regulation of GHG emissions from ships.281  

 

5.5 Conclusion 

 

The response from the shipping industry is important for any issues to be regulated by 

the IMO. The industry puts forward suggestions or provides feedback for the 

introduction of a new instrument, and comes up with possible initiatives to implement 

the instrument after it is adopted. 282  This also applies to the reduction of GHG 

emissions from international shipping. 

 

The international and regional shipping organisations support the leading role of the 

IMO in reducing GHG emissions from ships. Although some of them prefer the 

adoption of operational measures rather than technical measures, these organisations 

have come to share a recognition that both measures would help to reduce GHG 

emissions. Currently they are still contributing to the further reduction of GHG 

emissions from international shipping, including extending the coverage of the EEDI to 

include most types of new ships, strengthening the implementation of adopted EEDI 

and SEEMP and enhancing the energy efficiency of international shipping by other 

means. As to the proposed MBMs, most international shipowners and ship operators 

associations prefer a GHG Fund or levy-related MBM be applied to the GHG issue, 

                                                 
281 See ch 6, 6.3.2.  
282 Pamborides, above n 34.  
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7.1 Introduction 

 

The regulatory framework for the reduction of greenhouse gas (GHG) emissions from 

international shipping has come into being through the continuous efforts of the 

international community, particularly through the International Maritime Organization 

(IMO). The most significant achievement is the adopted technical and operational 

measures in the form of 2011 amendments to Annex VI to the International Convention 

for the Prevention of Pollution from Ships (MARPOL 73/78).1 During this regulatory 

process, the UN, the IMO, the shipping industry, and various flag and port States have 

responded differently according to their respective interests. Given the deficiencies in 

current legal and institutional frameworks for regulating GHG emissions from 

international shipping analysed in previous chapters, it is necessary to find ways to 

improve the adopted technical and operational measures, possibly including adopting 

market-based measures (MBMs). However, it is challenging to balance the interests of 

various stakeholders in the development of future regulatory efforts regarding the 

smooth adoption of these measures and the compliance by the global shipping industry. 

 

This chapter consists of four parts. The first part discusses the influence and interaction 

of key actors in regulating and implementing GHG emissions from international 

shipping. The second part outlines the current international regulatory framework for 

the reduction of GHG emissions from international shipping. Based on these findings in 

the first and second parts and the analysis from previous chapters, the third part 

identifies and examines these deficiencies and identifies gaps in current legal and 

institutional frameworks on the GHG issue. The fourth part proposes recommendations 

for addressing these deficiencies and gaps with a view to strengthening current 

regulatory frameworks on the GHG emissions issue from five different perspectives. 

These five perspectives are: expanding the coverage and strengthening the effectiveness 

of technical measures, strengthening the effectiveness of operational measures, 

improving the enforcement of energy efficiency measures by flag and port States, 

adopting an MBM and optimising institutional arrangements.  

                                                 
1 International Convention for the Prevention of Pollution from Ships (MARPOL 73/78), signed 2 November 1973, 12 
ILM 1319, as amended by the 1978 Protocol to the 1973 Convention, 1341 UNTS 3, 17 ILM 546 (entered into force 
2 October 1983).  
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7.2 Influence and Interaction of Various Stakeholders in Regulating and 

Implementing GHG Emissions from International Shipping 

 

GHG emissions from international shipping are a type of ‘conditional’ pollution.2 They 

contribute to global climate change and have been partially regulated by the IMO. 

Various stakeholders have participated in this regulatory process and contributed to the 

adoption of energy efficiency measures in July 2011. To identify the roles of these key 

actors and balance their different regulatory interests would facilitate the improvement 

of current energy efficiency measures, as well as the future development and adoption 

of MBMs. 

 

Regarding the regulation and enforcement of GHG emissions from international 

shipping, key actors include flag States, port States, national shipping industries, 

international shipping associations, the UN, the IMO, the Intergovernmental Panel on 

Climate Change (IPCC) and other non-governmental organisations (NGOs). Figure 7.1 

depicts the interaction of these actors in regulating and enforcing GHG emissions from 

international shipping. The first step in the process is that national shipping industries of 

various States express their views or suggestions on approaches to reducing shipping 

GHG emissions to their governments (flag States or port States) and relevant global 

shipping associations of which they are members. The driving forces of the responses 

by these national shipping industries are the efforts of the international community, in 

particular pertaining to the requirements from the United Nations Framework 

Convention on Climate Change (UNFCCC)3 and its Kyoto Protocol.4 Given that flag 

States, port States and some global shipping associations are either member parties or 

observers of the IMO,5 the second step is that these IMO member parties and observers 

                                                 
2 See ch 2, 2.1.2.  
3 United Nations Framework Convention on Climate Change, opened for signature 9 May 1992, 31 ILM 848 (entered 
into force 21 March 1994) (‘UNFCCC’). 
4 The Kyoto Protocol to the UNFCCC includes the reduction of GHG emissions from domestic shipping into national 
commitments of the UNFCCC Annex I States, and empowers the IMO to regulate GHG emissions from international 
shipping. See Kyoto Protocol to the United Nations Framework Convention on Climate Change, opened for signature 
16 March 1998, 37 ILM 22 (entered into force 16 February 2005) (‘Kyoto Protocol’) arts 2(1)(vii), 3(1), 10(b)(i); and 
2(2).  
5  Within the IMO, observers can be Intergovernmental Organisations (IGOs) with observer status, or Non-
Governmental International Organisations (NGOs) which have been granted consultative status with IMO. Global 
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contribute to the adoption of these proposals through either submitting proposals or 

participating in discussions and negotiations on behalf of their States or shipping sectors 

within the IMO. The third step is that regulations, such as the Energy Efficiency Design 

Index (EEDI) and the Ship Energy Efficiency Management Plan (SEEMP),6 are adopted 

within the IMO through either a consensus or a majority-voting mechanism. The whole 

process involves complicated interaction and competition between flag States, port 

States and global shipping associations. Nevertheless, only contracting flag States and 

port States are qualified to vote, whereas international shipping associations may 

influence the decision-making process through other means such as submitting 

proposals and speaking at the MEPC meetings. 7  At the time of voting for the 

amendments of Annex VI to MARPOL 73/78 on 15 July 2011, there were 64 

contracting States and 59 of them registered to attend the 62nd MEPC meeting. 8 

However, as of 2 December 2013, the number of contracting States had increased to 75 

and accounted for 94.77 per cent of the world tonnage (by gross tonnage).9 As the IMO 

received its specific mandate in relation to regulation of GHG emissions from 

international shipping through Article 2(2) of the Kyoto Protocol,10 any updates in the 

global climate change regime, such as a scheduled climate change agreement by 2015,11 

are also likely to influence the regulatory process within the IMO. 
 

 

                                                                                                                                               
shipping associations are generally NGOs in consultative status. IMO, Member States, IGOs and NGOs (2013) 
<http://www.imo.org/About/Membership/Pages/Default.aspx> accessed 30 October 2013.  
6 The EEDI and SEEMP represent the main technical measure and operational measure respectively adopted by the 
IMO in July 2011 aiming to reduce GHG emissions from international shipping. See ch 4, 4.3.3.1.  
7 See International Maritime Organization (IMO), Basic Documents Volume I (International Maritime Organization, 
2010), pp 157-158, Rules Governing Relationship with Non-Governmental International Organizations, Rules 6-7. 
These rules provide that a non-governmental international organization with a consultative status has the right to 
submit written statements on items of the agenda of different committees, the right to be represented by an observer 
at relevant sessional meetings, and shall speak on relevant items of the agenda on the invitation of the Chairman and 
with the approval of the body concerned.  
8 Report of the Marine Environment Protection Committee on Its Sixty-Second Session, MEPC 62nd Session, Agenda 
Item 24, IMO Doc MEPC 62/24 (26 July 2011) para 6.110.  
9  IMO, Summary of Status of Conventions (2 December 2013) 
<http://www.imo.org/About/Conventions/StatusOfConventions/Pages/Default.aspx> accessed 3 January 2014.  
10 See ch 4, 4.2.  
11 See ch 3, 3.2.2.2.  
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Figure 7.1 Interactions of Various Stakeholders in Regulating and Enforcing GHG 
Emissions from International Shipping 
[Note: R represents ‘Regulatory Proposals’; E represents ‘Enforcement Requirements’] 

 

There are two main steps involved in the enforcement process for adopted measures. 

First, any State which accepts and ratifies new IMO regulations must ensure that its 

shipping industry complies with these regulations. To achieve this goal, these States 

may need to enact domestic legislation to incorporate IMO rules. Alternatively, the 

classification society employed by a Contracting State may adopt its rules incorporating 

these IMO rules and apply them to shipping companies of the State.12 Global shipping 

associations will be informed of any new regulations from the IMO, and will usually 

provide sample guidelines for their members on implementing these regulations. 

Secondly, national shipping industries will adhere to their domestic legislation or 

classification society rules in building ships and operating shipping. The shipping 

industry of a State which is not a contracting Party to IMO regulations may recognise 

and follow the regulations on a voluntary basis. Otherwise, Regional Memoranda of 

Understanding (MOUs) on port State control enforcement regimes may result in these 

substandard ships becoming less competitive in the global shipping market. 

 

                                                 
12  For example, China’s Classification Society has released its own rules incorporating EEDI and SEEMP 
requirements, whereas the Chinese Government has not updated its domestic legislation due to legal barriers. See ch 
5, 5.4.1.  
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The regulatory and enforcement process which has occurred in relation to GHG 

emissions from international shipping reveals the importance of flag States and port 

States. Although a flag State can also be a port State, the port State’s enforcement role 

is limited to verifying the International Energy Efficiency Certificate (IEE Certificate). 

As flag States have been allocated primary responsibility for ensuring the compliance of 

ships on their registers with all applicable international and domestic regulations and 

standards, it is reasonable to assert that flag States have more influence than port States 

as to the regulation and enforcement of this GHG issue. National shipping industries do 

not directly participate in the discussions and negotiations within the IMO or have the 

right to vote. However, the shipping industry of a country not only initiates the 

implementation process for IMO regulations but is also the enforcement body for 

receiving the benefits or bearing the costs of these regulations. For this reason, no 

regulation can be adopted or implemented without the support of the shipping 

industry.13 From the regulation and enforcement perspective, the order of importance of 

these stakeholders can be roughly ranked from high to low as the shipping industry, flag 

States and port States. Meanwhile, both MARPOL 73/78 and the IMO’s Marine 

Environment Protection Committee (MEPC) have adopted a two-thirds majority voting 

mechanism,14 which is supplemented by a tonnage-based arrangement.15 This voting 

arrangement, when combined with the diverse regulatory interests of States not under 

Annex I to the UNFCCC, would make developing flag or port States disadvantaged in 

the negotiations and adoption of IMO regulations.16 These findings can be utilised to 

                                                 
13 See G. P. Pamborides, International Shipping Law: Legislation and Enforcement (Kluwer Law International, 1999) 
145. Pamborides asserts that ‘shipping is too valuable to the world’s economy to jeopardise’, and even powerful port 
States cannot exercise port State control ‘without the prior consent of the [shipping] industry’.  
14 MARPOL 73/78 art 16(2)(d). This provision provides that amendments to MARPOL 73/78 shall be adopted by a 
two-thirds majority of only the Parties to the Convention present and voting. International Maritime Organization 
(IMO), above n 7, 113. Rule 27 of the Rules of Procedures of the MEPC provides that, ‘decisions of the Committee 
and of its subsidiary bodies shall be made and reports, resolutions and recommendations adopted by a majority of the 
Members entitled to vote, present and voting’.  
15 MARPOL 73/78 art 16(2)(f)(ii)(iii). These two provisions of Article 16 provide that under some circumstances, to 
prevent an amendment to an Annex or to an amendment to an appendix to an Annex from being accepted, the 
combined merchant fleet of some opponent States should constitute not less than 50 per cent of the gross tonnage of 
the world’s merchant fleet. 
16 Generally Annex I States under the UNFCCC have similar regulatory interests in terms of regulating GHG 
emissions from international shipping. Nevertheless, non-Annex I States, including major Flag of Convenience 
(FOC) States, major developing flag States, and other developing States, have different positions towards the 
regulation of this GHG issue in particular towards the CBDR principle. It is thus difficult for developing States to 
ensure the incorporation of their interests into IMO regulations. An IMO regulation could be passed without the 
consent of a few major developing States under the majority-voting mechanism. See ch 6, 6.7.  
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analyse the gaps in current regulatory frameworks for the GHG issue and underpin gap-

filling options if there are conflicts between the interests of stakeholders. 

 

7.3 Formation of the International Regulatory Framework for Reducing GHG 

Emissions from International Shipping 

 

The international effort to regulate GHG emissions from international shipping can be 

traced back to 1995 when the United Nations Framework Convention on Climate 

Change (UNFCCC) 17  ’s Subsidiary Body on Scientific and Technological Advice 

(SBSTA) and the Subsidiary Body for Implementation (SBI) were requested to examine 

the allocation and control of emissions from international bunker fuels.18 In 1996 the 

SBSTA identified five options from the eight options provided by the UNFCCC 

Secretariat as the basis for future work on the allocation of emissions from aviation and 

marine bunker fuels.19 Since the IMO started its regulatory work on GHG emissions 

from international shipping in 1997,20 two parallel regimes, the global climate change 

regime and the IMO GHG emissions regime, have been contributing to the international 

regulatory process on this GHG issue. Figure 7.2 depicts how these two regimes interact 

and contribute to the development of the current international regulatory framework for 

the reduction of GHG emissions from international shipping.  

 

                                                 
17 United Nations Framework Convention on Climate Change, opened for signature 9 May 1992, 31 ILM 848 
(entered into force 21 March 1994).  
18  Methodological Issues, Decision 4/CP.1, Report of the Conference of the Parties on its First Session, 
FCCC/CP/1995/7/Add.1 (28 March - 7 April 1995) art 1(f), p 16.  
19 These options are: no allocation; allocation to the country where the bunker fuel is sold; allocation to the country of 
the transporting company, the country of registration of registration of the aircraft/vessel, or the country of the 
operator; allocation to the country of departure or destination of the aircraft/vessel; and allocation to the country of 
departure or destination of the passenger/cargo. Sebastian Oberthür, 'Institutional Interaction to Address Greenhouse 
Gas Emissions from International Transport: ICAO, IMO and the Kyoto Protocol' (2003) 3(3) Climate Policy 191, 
193.  
20 In 1997 the IMO adopted Resolution 8 on ‘CO2 emissions from ships’, which requested the IMO to undertake a 
study on GHG emissions from ships and consider feasible CO2  reduction strategies. See International Maritime 
Organisation (IMO), 'Main Events in IMO's Work on Limitation and Reduction of Greenhouse Gas Emissions from 
International Shipping' (2011) 
<http://www.imo.org/MediaCentre/resources/Pages/Greenhouse%20gas%20emissions.aspx> accessed 5 November 
2013, p 3.  
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Figure 7.2 International Regulatory Framework for Reducing GHG Emissions 
from International Shipping 
 

The first regime is the global climate change regime21 where the SBSTA worked on the 

allocation and control of international bunker fuels from 1995 to 1996, and since 1998 

has been collaborating with the IMO.22 The Ad Hoc Working Group on Long-term 

Cooperative Action (AWG-LCA), established as a subsidiary body under the UNFCCC 

in 2007, had worked on the issue of international bunker fuels before 2012. Given no 

substantial outcomes on the GHG emissions issue had been achieved by the AWG-

LCA, 23  this working group finalised its work at the 2012 Doha Climate Change 

Conference as mandated. Currently the Ad Hoc Working Group on the Durban Platform 

for Enhanced Action (ADP), established as a new subsidiary body under the UNFCCC 

                                                 
21 See ch 3, 3.3.  
22 Since the IMO received its specific mandate from Article 2(2) of the Kyoto Protocol, the regular progress report 
submitted by the IMO to the SBSTA could be regarded as a type of obligation that the IMO bears under the Kyoto 
Protocol. But Hackmann has asserted that this cooperation between the UNFCCC and the IMO is a ‘reciprocal 
exchange of information and a reciprocal participation in relevant meetings’, and both institutions are independent in 
their decisions. Bernd Hackmann, 'Analysis of the Governance Architecture to Regulate GHG Emissions from 
International Shipping' (2012) 12(1) International Environmental Agreements: Politics, Law and Economics 85, 95. 
See also ch 4, 4.2.  
23 Although no outcome has been achieved under the AWG-LCA, some of the options could possibly be adopted by 
the 2015 Climate Change Agreement. For instance, at the 14th Session of the AWG-LCA in June 2011, member States 
put forward six options to address GHG emissions from international aviation and shipping. The second option was 
that the UNFCCC set global emissions targets of 20 per cent below 2005 levels in 2020 for international shipping on 
a scale consistent with the agreed 2 degree Celsius objective, and the use of MBMs may contribute to achieving this 
target. See Work of the AWG-LCA Contact Group at AWG-LCA 14.2, AWG-LCA 14th Session (2nd part), Agenda Item 
3.2.4, Bonn (7-17 June 2011).  
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at the Durban Climate Change Conference in 2011, is working on negotiating a global 

climate change agreement that will be adopted by 2015 and will enter into force from 

2020. Whether the 2015 climate change agreement will involve GHG emissions from 

international shipping remains unclear; however, this agreement is linked to the second 

commitment period under the Kyoto Protocol. Since the IMO received its specific GHG 

mandate from Article 2(2) of the Kyoto Protocol, this forthcoming climate change 

agreement will not change the origin of the IMO’s GHG mandate, but it may clarify or 

limit the IMO’s regulatory competence so as to influence the IMO’s current regulations 

on the GHG issue.  

 

The second regime is the IMO GHG emissions regime24 where the IMO has adopted 

conventions, codes, resolutions and guidelines to regulate GHG emissions from 

international shipping. Of these various regulatory initiatives, Resolution 8 and 

Resolution A.963 (23) 25 were adopted by the IMO in 1997 and 2003 respectively, 

which have underpinned the subsequent actions of the IMO. At the 57th MEPC meeting 

in 2008, the IMO adopted nine fundamental principles on which to base its future 

regulation of the GHG emissions issue. Under the IMO GHG emissions regime to date, 

technical and operational measures have been adopted by the IMO to regulate the GHG 

emissions from international shipping in the form of amendments to Annex VI to 

MARPOL 73/78, as well as its guidelines and resolutions, whereas MBM proposals are 

still under discussions within the IMO. 

 

Aside from these two parallel regimes that are tackling GHG emissions from 

international shipping, some international instruments on maritime safety and labour, 

international trade and environment, also contribute to addressing the issue. Some 

international environmental instruments, such as the Rio Declaration on Environment 

and Development (Rio Declaration), 26  and the Convention on Biological Diversity 

(CBD),27 have provided general regulatory principles for the regulation of the GHG 

                                                 
24 See ch 4, 4.3.  
25 IMO Policies and Practices Related to the Reduction of Greenhouse Gas Emissions from Ships, IMO Assembly 
23rd Session, Agenda Item 19, IMO Doc Res A.963(23) (5 December 2003).  
26 Rio Declaration on Environment and Development, 31 ILM 874 (14 June 1992) (‘Rio Declaration’).  
27  Convention on Biological Diversity, opened for signature 5 June 1992, 31 ILM 818 (entered into force 29 
December 1993) (‘CBD’).  
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issue. With regard to the adopted technical and operational measures, maritime safety 

and labour related treaties, such as the Convention on the International Regulations for 

Preventing Collisions at Sea (COLREG),28 International Convention for the Safety of 

Life at Sea (SOLAS), 29  and International Convention on Standards of Training, 

Certification and Watchkeeping for Seafarers (STCW), 30  will apply to the issue. 

Additionally, the Agreement on Trade-Related Aspects of Intellectual Property Rights 

(TRIPS)31 can be applied to the transfer of technology issues incorporated in Regulation 

23 of the amended Annex VI to MARPOL 73/78. Concerning the proposed MBMs 

which are currently being discussed within the IMO, whether these proposed MBMs are 

compatible with WTO rules is also an issue in debate.32  

 

Although the Kyoto Protocol was adopted in 1997, the international regulatory 

framework for the reduction of GHG emissions from international shipping has only 

been developing in recent years with the adoption of energy efficiency measures by the 

IMO as the main achievement. Furthermore, the lack of a consensus in adopting this 

regulation indicates the existence of substantially different views between countries. 

Therefore, it is important to identify and address the divergence so as to ensure 

widespread and effective compliance with these regulations by all countries.  

 

7.4 Gaps in Current Legal and Institutional Frameworks for GHG Emissions Issue 

 

Although GHG emissions from international shipping have been partially regulated by 

the IMO in the form of amendments to Annex VI of MARPOL 73/78, deficiencies still 

                                                 
28 Convention on the International Regulations for Preventing Collisions at Sea, opened for signature 20 October 
1972, UKTS 77 (entered into force 15 July 1977) (‘COLREG’).  
29 International Convention for the Safety of Life at Sea, opened for signature 1 November 1974, 1184 UNTS 2 
(entered into force 25 May 1980) (‘SOLAS’).  
30 International Convention on Standards of Training, Certification and Watchkeeping for Seafarers, opened for 
signature 7 July 1978, 1361 UNTS 2(entered into force 28 April 1984), as amended by the 1995 Protocol, 1969 
UNTS (entered into force 1 February 1997) (‘STCW’).  
31  Agreement on Trade-Related Aspects of Intellectual Property Rights (TRIPS), Annex 1C of the Marrakesh 
Agreement Establishing the World Trade Organization, opened for signature 15 April 1994, 33 ILM 1125 (entered 
into force 1 January 1995) (‘TRIPS’).  
32 See, eg, Possible Incompatibility between WTO Rules and A Market-based Measure for International Shipping, 
submitted by India, MEPC 62nd Session, Agenda Item 5, IMO Doc MEPC 62/5/27 (20 May 2011); Possible 
Incompatibility between the WTO Rules and Market-based Measures for International Shipping, submitted by India 
and Saudi Arabia, MEPC 64th Session, Agenda Item 5, IMO Doc MEPC 64/5/3 (29 June 2012).  
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exist in this regulation.33 Based on the objective of achieving absolute GHG emissions 

reduction from international shipping, there are still gaps in the current legal and 

institutional framework for the reduction of shipping GHG emissions. This part 

identifies these deficiencies and gaps from three perspectives, namely: deficiencies in 

current technical and operational measures, lack of MBMs and a lack of consensus in 

applying regulatory principles.  

 

7.4.1 Deficiencies in Current Technical and Operational Measures 

 

The revised Annex VI to MARPOL 73/78 adopted in July 2011 is a significant advance 

in regulating GHG emissions from international shipping. In particular, the amendments 

make mandatory the EEDI for new ships, and the SEEMP for all ships. The IMO-

commissioned research has indicated that the EEDI and SEEMP will achieve significant 

GHG emissions reduction from international shipping. 34  Nevertheless, some 

deficiencies remain and create challenges for future implementation of these 

measures. 35  This section identifies these deficiencies from international law and 

stakeholders’ perspectives. 

 

The adopted EEDI and SEEMP do not fully incorporate relevant international 

environmental law principles. First, these measures do not adequately reflect the 

principle of environmental liability for transboundary harm. Based on this principle, 

flag States have a duty to prevent, reduce and control transboundary harm resulting 

from cumulative GHG emissions from international shipping, and port States also have 

a duty to cooperate in mitigating transboundary environmental risks.36 However, the 

new paragraph 5 of Regulation 10 of Annex VI limits port State inspection to verifying 

if there is a valid IEE Certificate on board. This limitation excludes possible unilateral 

                                                 
33 See, eg, James Harrison, 'Recent Developments and Continuing Challenges in the Regulation of Greenhouse Gas 
Emissions from International Shipping' (2012) University of Edinburgh Research Paper Series 
<http://ssrn.com/abstract=2037038> accessed 5 November 2013, pp 25-26; Md. Saiful Karim, 'IMO Mandatory 
Energy Efficiency Measures for International Shipping: The First Mandatory Global Greenhouse Gas Reduction 
Instrument for an International Industry' (2011) 7(1) Macquarie Journal of International and Comparative 
Environmental Law 111, 113.  
34  Zabi Bazari and Tore Longva, 'Assessment of IMO Mandated Energy Efficiency Measures for International 
Shipping' ( IMO Doc MEPC 63/INF.2, Annex, 31 October 2011) p 8.  
35 See Harrison, above n 33, 2. See also ch 4, 4.3.3.1.  
36 See ch 2, 2.3.  
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actions or more stringent rules by port States. Given that there is no uniform 

enforcement of standards by various regional Memoranda of Understanding (MOUs) on 

port State control, port State control has often been regarded as ineffective.37 In this 

sense, a comparatively flexible port State control, such as the United States Coast Guard 

(USCG)’s port State control program, would facilitate effective port State control in 

addressing this GHG issue38 and thus better reflect environmental liability for possible 

transboundary harm. 

 

Second, the EEDI and SEEMP are not fully consistent with the polluter-pays principle. 

Under the EEDI and SEEMP not all polluters are responsible for the environmental 

cost. The 2011 amendments of Annex VI only made the EEDI applicable to certain 

types of new ships. This accounted for 70 per cent of emissions from new ships, but 

existing ships are not covered. 39  Having realised this problem, the IMO has been 

refining the application scope of the EEDI. Eventually at the 66th MEPC meeting in 

April 2014, amendments of Annex VI to MARPOL 73/78 were adopted to extend the 

application scope of the EEDI to include an extra five types of ships. They are Liquefied 

Natural Gas (LNG) carriers, roll-on/roll-off (ro-ro) cargo ships (vehicle carriers), ro-ro 

cargo ships, ro-ro passenger ships, and cruise passenger ships having non-conventional 

propulsion. 40  However, this extended application scope of the EEDI still does not 

include all types of new ships. In particular, the 2014 amendments of Annex VI 

exempts ships not propelled by mechanical means, platforms including Floating 

Production Storage and Offloading Facilities (FPSOs) and Floating Storage Units 

(FSUs) and drilling rigs, regardless of their forms of propulsion, as well as cargo ships 

having an ice-breaking capability.41 Passenger ships other than cruise passenger ships 

will also remain unregulated by the EEDI. Therefore, the EEDI requirements do not 
                                                 
37 Ho-Sam Bang, 'Is Port State Control an Effective Means to Combat Vessel-Source Pollution? An Empirical Survey 
of the Practical Exercise by Port States of Their Powers of Control' (2008) 23(4) The International Journal of Marine 
and Coastal Law 715, 726. See also ch 6, 6.5.3.  
38  The USCG is the maritime safety authority of the US, and is responsible for maritime safety, security and 
environmental stewardship of the US. The US is not a formal member of any MOUs (except as an observer to some 
MOUs), but its unilateral port State control measures under the USCG has been generally regarded as effective and 
successful. Bang, above n 37, 741.  
39 IMO, above n 20, 12. The types of ships being regulated by the EEDI in 2011 included bulk carrier, gas carrier, 
tanker, container ship, general cargo ships, refrigerated cargo carrier, and combination carrier.  
40 Amendments to MARPOL Annex VI and the NOx Technical Code 2008, IMO Doc Res MEPC.251(66) (4 April 
2014) reg 21 (‘MARPOL 73/78 Annex VI (2014 amendments)’).  
41 MARPOL 73/78 Annex VI (2014 amendments) reg 19(2)(3).  
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make all polluters (shipowners in this context) pay for the environmental cost of their 

GHG emissions. Furthermore, the adopted EEDI only regulates the design of new ships, 

which diminishes its effectiveness as well as decreasing its accuracy as an emissions 

indicator.42 It can thus be deduced that the cost-bearing mechanism under the EEDI 

could be improved. Indeed the SEEMP makes all ship operators engaged in 

international voyages liable for the preparation and implementation of the SEEMP. 

However, the lack of reduction target-setting and monitoring weakens the effect of this 

measure,43 and actually renders polluters (ship operators in this context) exempt from 

liabilities. 

 

The adopted EEDI and SEEMP lack full support from stakeholders in emissions 

reductions from international shipping. Under the UNFCCC process the Parties have 

mainly discussed regulatory principles in relation to GHG emissions from shipping, 

whereas the discussion of technical and operational measures falls into the work of the 

IMO. In the IMO discussions, national shipping industries from both developed and 

developing States have generally supported the adoption of technical and operational 

measures. However, the shipping industries in many developing countries have insisted 

that the principle of Common but Differentiated Responsibility (CBDR) be incorporated 

into the EEDI and SEEMP.44 As the main regional ship designers and shipbuilders 

association, the Community of European Shipyards’ Association (CESA) preferred the 

SEEMP to the EEDI in that it believed that the SEEMP would be more effective than 

the EEDI. 45 Clearly the adopted EEDI and SEEMP have not fully incorporated the 

                                                 
42 Stathis Palassis, 'Climate Change and Shipping' in Robin Warner and Clive Schofield (eds), Climate Change and 
the Oceans: Gauging the Legal and Policy Currents in the Asia Pacific and Beyond (Edward Elgar Publishing 
Limited, 2012) 200, 218; See also S.M.Rashidul Hasan, Impact of EEDI on Ship Design and Hydrodynamics: A Study 
of the Energy Efficiency Design Index and Other Related Emission Control Indexes (Master of Science Thesis, 
Chalmers University of Technology, 2011) <http://publications.lib.chalmers.se/records/fulltext/151284.pdf> accessed 
2 December 2013, pp66-67. Hasan takes the view that under current EEDI regulations the EEDI is only used as a 
design parameter, and may cause ‘the sister vessel dilemma’ or ‘destroy the sister vessel concept’. For example, keel 
lay of two sister vessels is in Phase 0 (1 January 2013 – 31 December 2014) and Phase 1 (1 January 2015 – 31 
December 2019) respectively. Based on Regulation 21 of Annex VI to MARPOL 73/78, the first vessel meets the 
EEDI requirement, while the second vessel has to be modified to achieve the EEDI requirements of Phase 1. These 
two vessels are thus not sisters anymore.  
43 See ch 4, 4.3.3.1.  
44  See, eg, Anil Devli, Overview of the Shipping Sector in India (1 April 2011) 
<http://www.ahlers.com/images/news/2011/overview%20of%20the%20shipping%20sector%20in%20india%20%28
mr%20anil%20devli%29.pdf> accessed 26 November 2013, p 8; see also ch 5, 5.4.  
45  Development of a CO2 Design Index for New Ships, submitted by the Community of European Shipyards' 
Association (CESA), MEPC 58th Session, Agenda Item 4, IMO Doc MEPC 58/4/12 (1 August 2008) para 5. See also 
ch 5, 5.2.1.  
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CBDR principle, and the SEEMP is also not as effective in reducing shipping GHG 

emissions as CESA expected.  

 

Flag States under Annex I to the UNFCCC generally support the adopted EEDI and 

SEEMP by the IMO. Nevertheless, many non-Annex I flag States opposed the adoption 

of these measures due to their differing regulatory interests. For example, some major 

developing countries, such as China and India, insisted on the application of the CBDR 

principle to these measures. They asserted that these measures should not be regulated 

in the form of an amendment to Annex VI of MARPOL 73/78 due to the different nature 

of air pollutants (eg, SOx, NOx) and GHG emissions (eg, CO2). Some less developed 

countries, such as Vanuatu, suggested that an exemption for ships trading to the Least 

Developed Countries (LDCs) and Small Island Developing States (SIDS) be provided 

from the EEDI and SEEMP. Furthermore, many developing countries proposed that 

effective transfer of technology and financial assistance from developed countries to 

developing countries be strengthened so as to enhance their capability to implement 

these measures. There are differing views among commentators as to whether the EEDI 

and SEEMP should be amended to take into account these requests from developing 

countries based on the CBDR principle. However, it is generally accepted that current 

mechanisms on financial assistance and transfer of technology in relation to this GHG 

issue are weak.46 Some scholars even argue that the implementation of the EEDI might 

‘trigger another migration of [the] shipbuilding industry in the future’ if the current 

transfer of technological and financial resources from developed countries to developing 

countries cannot be improved.47  

 

In contrast to active participation of most flag States in discussing proposed technical 

and operational measures, most port States have not made timely responses to the 

regulatory initiatives by the IMO. Nevertheless, some port States agree that current port 

State control on the GHG issue could be strengthened so as to ensure compliance with 

                                                 
46 See, eg, Harrison, above n 33, 16-18; Derya Aydin Okur, The Challenge of Regulating Greenhouse Gas Emissions 
from International Shipping and the Complicated Principle of 'Common but Differentiated Responsibilities' (2012) 
<http://web.deu.edu.tr/hukuk/dergiler/dergimiz13-1/2-deryaaydinokur.pdf> accessed 26 November 2013, p 45.  
47 Jianing Zheng, Hao Hu and Lei Dai, 'How would EEDI Influence Chinese Shipbuilding Industry?' (2013) 40(5) 
Maritime Policy & Management 495, 499,509. The authors assert that China might possibly lose its leading 
shipbuilding position in the world since it achieved this position with regard to three major indicators (ship deliveries, 
new ship orders and booked ship orders) in 2010. 
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the EEDI and SEEMP by shipping companies. While some UNFCCC Annex I States 

suggested maintaining the current port inspection mechanism,48 Singapore, as a non-

Annex I port State, proposed a more stringent port State control measure which was not 

adopted by the IMO.49  

 

7.4.2 Lack of Market-based Measures 

 

Whether MBMs should be adopted by the IMO to tackle GHG emissions from 

international shipping has been controversial since this type of measure was formally 

put forward in the 2000 IMO GHG Study. 50  Various countries, international 

organisations and scholars have expressed their differing views on this issue. At the 65th 

MEPC meeting in May 2013, the discussion of MBMs was suspended due to a proposal 

of the US on furthering technical and operational measures. However, it is predicted 

that in the long term, certain MBMs should be adopted as a supplementary method of 

reducing shipping GHG emissions in addition to the current energy efficiency measures.  

 

First, studies have indicated that using EEDI and SEEMP alone would not achieve 

absolute emissions reduction from international shipping. 51  Although the IMO is 

currently working on the improvement of the technical aspects of the EEDI, it is 

difficult for the IMO to achieve technical breakthroughs in a short time due to the 

intricacies of ship types and shipping features. Achieving an increase of no more than 

two degrees Celsius in the global average temperature by 2100 has become the goal of 

international community in tackling climate change.52 However, a recent study suggests 

                                                 
48 See, eg, Comments on the Draft Regulatory Text on Energy Efficiency for Ships, submitted by Norway, MEPC 61st 
Session, Agenda Item 5, IMO Doc MEPC 61/5/6 (16 July 2010) para 2; Report of the Working Group on Energy 
Efficiency Measures for Ships, MEPC 61st Session, IMO Doc MEPC 61/WP.10 (30 September 2010) para 4.15. See 
also ch 6, 6.6.1.  
49 See Amendments to MARPOL Annex VI - Inclusion of Regulations on Energy Efficiency for Ships, submitted by 
Singapore, MEPC 62nd Session, Agenda Item 6, IMO Doc MEPC 62/6/21 (20 May 2011) annex, p 1.  
50 See Kjell Skjølsvik et al, 'Study of Greenhouse Gas Emissions from Ships' (International Maritime Organization 
(IMO), 2000).  
51 See, eg, Bazari and Longva, above n 34, executive summary, p 8; Palassis, above n 42, 220; Aydin Okur, above n 
46, 39. See also ch 4, 4.3.3.2.  
52 The two degrees Celsius goal was first put forward by the G-8 in 2009, and later agreed in the Copenhagen Accord. 
In 2010 this goal was formally incorporated into the UNFCCC process. Nevertheless, the specific reduction targets 
and time frame for achieving this goal have not yet been agreed under the UNFCCC process. Lavanya Rajamani, 'The 
Cancun Climate Agreements: Reading the Text, Subtext and Tea Leaves' (2011) 60(2) The International and 
Comparative Law Quarterly 499, 501.  
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that international shipping needs to make its ‘fair and proportionate contribution’ so as 

to reach the two degrees goal, which means CO2 emissions from international shipping 

need to be cut within the next decade and fall by at least 80 per cent by 2050 compared 

to their 1990 levels. 53 Against this background, it is important for the international 

shipping industry to examine the possibility of adopting MBMs for more GHG 

reductions rather than waiting for the effects of applying energy efficiency measures to 

be identified. Given the EEDI and SEEMP only entered into force on 1 January 2013 

and there is a waiver clause that some flag States may choose,54 it may take a long time 

for the international community to identify the precise effectiveness of these measures 

in terms of a reduction of GHG emissions from international shipping. While a delay in 

introducing MBMs to international shipping would be more costly for future 

implementation,55 it would be more cost-effective for the international shipping industry 

to adopt MBMs at an early stage. 

 

Second, the adoption of MBMs could incorporate international law principles in a full 

and objective manner. The CBDR principle and the No More Favourable Treatment 

(NMFT) principle are two important international law principles. 56  The debate on 

applying these principles to GHG emissions from international shipping has been a 

constant theme running through the international regulatory process in the IMO. 

Consequently, the energy efficiency measures were adopted by a majority vote in 2011 

rather than by a consensus. The main opposition came from some developing countries 

which criticised that the CBDR principle was not reflected in these measures ‘in a full 

and objective manner’.57 Compared with adopted energy efficiency measures, proposed 

MBMs could potentially address the conflict between these two principles. Of the 

current seven types of MBM proposals submitted to the IMO, the rebate mechanism for 

                                                 
53 A. Bows-Larkin et al, 'High Seas, High Stakes: High Seas Project Final Report' (Tyndall Centre for Climate 
Change Research, University of Manchester, 2014) 
<http://www.mace.manchester.ac.uk/media/eps/schoolofmechanicalaerospaceandcivilengineering/research/centres/ty
ndall/pdf/High_Seas_High_Stakes_High_Seas_Project_Final_Report.pdf> accessed 8 July 2014.  
54 Regulation 19 of the 2011 amended Annex VI to MARPOL 73/78 provides that flag States may postpone their 
actual commencement date of the EEDI to six and a half years from 1 January 2013.  
55 Rachael Dillon, 'The Growing Challenge of Climate Change for the Maritime Industry and the Role of Market-
Based Measures to Reduce Emissions' (2012) 79(2) Journal of Transportation Law, Logistics & Policy 139, 151.  
56 See ch 2, 2.5.  
57 See, eg, Report of the Marine Environment Protection Committee on Its Sixty-Second Session, MEPC 62nd Session, 
Agenda Item 24, IMO Doc MEPC 62/24 (26 July 2011) annex 20, p 1.  
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a market-based instrument for international shipping, the port State levy, and some 

other proposals all incorporate elements reflecting both the CBDR and the NMFT 

principles. There is a higher possibility that these MBMs will be accepted by both 

developed and developing countries, if both these principles can be adequately 

incorporated into future MBMs.  

 

MBMs are also consistent with the polluter-pays principle.58 MBMs can be designed to 

internalise the external cost of GHG emissions from international shipping through a 

GHG Fund, different emissions trading schemes, or other means. That is to set a price 

on the external cost and thereby internalise it so as to address the market failure for 

GHG emissions.59 Consequently, the polluters,60 namely ship owners or ship operators, 

would pay for their ships’ GHG emissions. 61  Indeed this mechanism provides an 

economic incentive for the polluters to reduce their GHG emissions. Additionally, it is 

arguable that a ‘universally applied and uniformly regulated’ global MBM would be 

‘fully compatible with’ the rules of the World Trade Organization (WTO).62 

 

Third, the adoption of MBMs reflects a majority view among the main stakeholders in 

the GHG issue. Generally speaking, the international shipping industry supports the 

adoption of MBMs by the IMO in reducing GHG emissions from international shipping. 

For instance, as an influential shipowners’ and ship operators’ association, the Round 

Table of International Shipping Associations asserted in 2012 that MBMs might be 

                                                 
58 See ch 2, 2.6.  
59  Erika Ekström, Market Based Measures to Regulate CO2 Emissions from International Shipping (2009) 
<http://lup.lub.lu.se/luur/download?func=downloadFile&recordOId=1557129&fileOId=1586238> accessed 27 
December 2013, pp 25-26. In this context, market failure refers to ‘environmental externalities’. See OECD, 
Environmental Externalities (4 March 2003) <http://stats.oecd.org/glossary/detail.asp?ID=824> accessed 4 April 
2014. Environmental externalities ‘refers to the economic concept of uncompensated environmental effects of 
production and consumption that affect consumer utility and enterprise cost outside the market mechanism’. See also 
ch 4, 4.3.3.2.  
60  GHG emissions from international shipping can be regarded as a type of ‘conditional’ pollution, and GHG 
emissions have been regulated as a type of pollution in some countries such as the US, Germany and Australia. See 
ch 2, 2.1.2.  
61 See Harilaos N. Psaraftis, 'Market-Based Measures for Greenhouse Gas Emissions from Ships: A Review' (2012) 
11(2) WMU Journal of Maritime Affairs 211, 213.  
62 Within the IMO, the WTO secretariat and an IMO Expert Group asserted that MBMs are compatible with WTO 
rules, whereas India argued that the view of WTO secretariat could not represent the WTO and MBMs are conflicted 
with relevant rules of the WTO. Report of the Marine Environment Protection Committee on Its Sixty-First Session, 
MEPC 61st Session, Agenda Item 24, IMO Doc MEPC 61/24 (6 October 2010) annex 8, p 3; Possible Incompatibility 
between the WTO Rules and Market-based Measures for International Shipping, submitted by India and Saudi 
Arabia, MEPC 64th Session, Agenda Item 5, IMO Doc MEPC 64/5/3 (29 June 2012).  
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eventually introduced for shipping although it also commented that MBMs ‘are not 

justified at this particular time’.63 The Community of European Shipyards’ Associations 

(CESA) is the main regional shipping NGO representing the interests of shipbuilders 

within the IMO. CESA asserted that the EEDI cannot achieve any short-term emissions 

reduction from ships, but it regarded MBMs as a ‘more effective solution’ to address the 

issue under discussion.64 Additionally, except for the shipping industries in a few large 

developing countries such as China and India, most national industries of various 

countries welcome the adoption of MBMs although they have different preferences on 

the form MBMs should take.65  

 

Flag States have made similar responses to the proposed MBMs. The position of the 

large developing States on MBMs is also not intransigent. For example, China opposes 

the adoption of MBMs by the IMO at this stage but it would also accept a compromise 

position provided that the CBDR principle could be incorporated in the proposed 

MBMs to be adopted in the future.66 Due to their less important role in the proposed 

MBMs, most port States have not expressed their opposition to them. Developing port 

States are generally more concerned about the assistance that they can obtain in 

strengthening their capacity building for implementing IMO regulations on the GHG 

emissions issue. 

 

Fourth, the adoption of MBMs by the international shipping industry is consistent with 

the practice in the international aviation industry, and would raise revenue for climate 

finance.67 Article 2(2) of the Kyoto Protocol delegates the regulation of GHG emissions 

                                                 
63 Round Table of International Shipping Associations, Round Table Associations Position Paper on GHG+MBMs 
(22 February 2012) 
<https://www.bimco.org/About/Press/Press_Releases/2012/2012_02_22_Round_Table_MBM.aspx> accessed 27 
December 2013.  
64 Phase-in Implementation of the Energy Efficiency Design Index for Standard and Complex Ship Types, submitted 
by the Community of European Shipyards' Associations (CESA), MEPC 59th Session, Agenda Item 4, IMO Doc 
MEPC 59/4/38 (20 May 2009) para 3.  
65 See ch 5, 5.3-5.4.  
66 Report of the Marine Environment Protection Committee on Its Sixty-First Session, MEPC 61st Session, Agenda 
Item 24, IMO Doc MEPC 61/24 (6 October 2010) annex 3, p 3.  
67 To date there has been no universally agreed definition of ‘climate change finance’ or ‘climate finance’ as it is often 
called. Generally speaking, climate finance refers to ‘financial flows for reducing emissions, i.e. mitigation’, and 
‘measures for adapting to the consequences of climate change’, in particular funding for tackling climate change in 
developing countries. However, many scholars assert that climate finance should also include ‘resources for activities 
supporting low-carbon development and energy infrastructure transitions’, including ‘capacity building, research and 
development, and technology transfer’. In this section, ‘climate finance’ should be defined from a narrow sense, 
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in their respective sectors to the IMO and the International Civil Aviation Organization 

(ICAO). Similar to the IMO’s three-pillar reduction strategy (technical, operational, and 

market-based measures), the ICAO has agreed its four-pillar reduction strategy, namely 

aircraft technology, operational improvement, sustainable alternative fuels, and 

MBMs. 68  In particular, at the 38th ICAO Assembly held from 24 September to 4 

October 2013, a consensus agreement was reached on the development of a global 

MBM scheme for international aviation. This MBM scheme is to be decided by the 39th 

ICAO Assembly in 2016, and to be implemented from 2020.69 Given that both the 

international aviation and shipping industries received their GHG mandate from the 

Kyoto Protocol and that they are facing similar regulatory barriers, 70 the successful 

practice of the ICAO in adopting a future MBM will provide useful experience for the 

IMO. Meanwhile, MBM-generated revenues from international aviation and shipping 

industries could be utilised for climate finance in other sectors through the UNFCCC 

process.71 Additionally, a recent report concludes that the economic impacts of MBMs 

for international shipping on developing countries are likely to be small, and 

undesirable economic impacts can be addressed through a combination of appropriate 

measures.72 

 

Although there is mounting recognition that MBMs should be adopted to reduce GHG 

emissions from international shipping, opposition from some developing countries 
                                                                                                                                               
namely it refers to ‘financial flows for reducing [GHG] emissions’. Luis Gomez-Echeverri, 'The Changing 
Geopolitics of Climate Change Finance' (2013) 13(5) Climate Policy 632, 635.  
68 Information Relevant to Emissions from Fuel Used for International Aviation and Maritime Transport, UNFCCC 
SBSTA 39th Session, Warsaw, Doc FCCC/SBSTA/2013/MISC.20 (10 November 2013) p 3.  
69 At the 38th ICAO Assembly, EU’s Emissions Trading System (ETS) was rejected as an option for MBM to be 
adopted by ICAO by 2016.  
70 For example, how to reconcile the conflict between the IMO and ICAO’s non-discrimination principle with the 
UNFCCC’s CBDR principle has been at the heart of these debates as to the regulation of these GHG issues within the 
IMO and the ICAO. A detailed analysis of the similarities and differences between the international aviation and 
shipping industries is provided by: Michael Keen, Ian Parry and Jon Strand, 'Market-Based Instruments for 
International Aviation and Shipping as a Source of Climate Finance' (2012) 
<http://elibrary.worldbank.org/doi/pdf/10.1596/1813-9450-5950> accessed 27 December 2013, pp 10-16.  
71 Ibid 52. However, it is often argued by the aviation and shipping industries that these industries should not be 
targeted as a source of such revenue in a disproportionate manner. See Information Relevant to Emissions from Fuel 
Used for International Aviation and Maritime Transport, UNFCCC SBSTA 39th Session, Warsaw, Doc 
FCCC/SBSTA/2013/MISC.20 (10 November 2013) p 6.  
72 Annela Anger et al, 'Research to Assess Impacts on Developing Countries of Measures to Address Emissions in the 
International Aviation and Shipping Sectors' (2013) <http://www.climatestrategies.org/research/our-
reports/category/69/376.html> accessed 28 December 2013, p 4. See also United Nations Conference on Trade and 
Development (UNCTAD), 'Review of Maritime Transport 2013' (2013) 
<http://unctad.org/en/PublicationsLibrary/rmt2013_en.pdf> accessed 11 January 2014, p 108.  
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remains. Nevertheless, since the main reasons for their opposition are the uncertainties 

surrounding the form of MBMs and their economic impacts, lack of the CBDR 

principle, and the lack of competence of the IMO to regulate MBMs,73 these barriers 

can potentially be addressed through well-designed mechanisms and better institutional 

arrangements.  

 

7.4.3 Lack of Consensus in Applying Regulatory Principles 

 

The lack of consensus on the regulatory principles applicable to reducing GHG 

emissions from international shipping constitutes the main barrier for the international 

community to regulate this GHG issue.74 Two issues are dealing with the CBDR and 

NMFT principles and institutional governance during the international regulatory 

process. The IMO has partially regulated this GHG issue from technical and operational 

perspectives. Nevertheless, it is arguable that under the current regulations the interests 

of the UNFCCC Annex I States and non-Annex I States are not balanced, and the 

current institutional governance of the issue is fragmented and ineffective. This section 

summarises these two deficiencies, which if addressed would provide a sound 

foundation for future regulation of GHG emissions from international shipping. 

 

7.4.3.1 Imbalance of Interests between the UNFCCC Annex I States and Non-Annex I 

States 

 

To date no substantial outcomes in relation to global shipping emissions reductions 

have been achieved within the global climate change regime, whereas the main outcome 

within the IMO GHG emissions regime is the amended Annex VI to MARPOL 73/78, as 

well as related guidelines and relevant resolutions. As discussed earlier, the adopted 

EEDI and SEEMP lack full support from the relevant stakeholders in GHG emissions 

reduction from international shipping. It is arguable that a disproportionate burden in 

                                                 
73  See, eg, Uncertainties and Problems in Market-based Measures, submitted by China and India, MEPC 61st 
Session, Agenda Item 5, IMO Doc MEPC 61/5/24 (5 August 2010) pp 2-3; Market-based Measures--Inequitable 
Burden on Developing Countries, submitted by India, MEPC 61st Session, Agenda Item 5, IMO Doc MEPC 61/5/19 
(2 August 2010) p 3; Dillon, above n 55, 151-152.  
74 See, eg, Per Kågeson, 'Applying the Principle of Common but Differentiated Responsibility to the Mitigation of 
Greenhouse Gases from International Shipping' (Centre for Transport Studies, Stockholm, 2011) 
<http://www.transguide.org/SWoPEc/CTS2011-5.pdf> accessed 28 December 2013, p 5; Aydin Okur, above n 46, 28.  
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reducing shipping GHG emissions from a technical perspective has been imposed on 

developing countries, mainly UNFCCC non-Annex I States. This situation imposes 

challenges on the future implementation of these measures.75 

 

The incorporation of the CBDR principle in the regulatory measures adopted by the 

IMO on GHG emissions from international shipping would comply with the mandate 

that the IMO received from the Kyoto Protocol, and it would also be feasible for the 

IMO to incorporate both the CBDR and the NMFT principles into its regulation of this 

issue.76 In ICAO Assembly Resolution A38-18 which was adopted in October 2013, the 

CBDR principle has been explicitly incorporated and treated as one of the guiding 

principles for the design and implementation of MBMs for international aviation.77 

Although some developed countries, such as Australia, Japan and the US, have 

reservations on some of the ICAO provisions, it is unlikely that the final ICAO MBMs 

will completely ignore the CBDR principle. Taking the ICAO experience as an 

example, it appears likely that the CBDR principle will also be incorporated in the 

MBMs to be adopted by the international shipping industry in reducing shipping GHG 

emissions. This is also because most stakeholders in this GHG issue, in particular the 

shipping industries of some developed flag and port States,78 as well as some developed 

countries, 79  have expressed their willingness to incorporate the CBDR principle in 

possible future MBMs. The strong influence of the shipping industry in the regulatory 

process of the IMO, as discussed early in this chapter, will be an important factor in the 

final outcome on MBMs.80 Nevertheless, it is important to clarify that the application of 

                                                 
75 See ch 4, 4.3.3.1.  
76 See ch 4, 4.2.  
77  See Information Relevant to Emissions from Fuel Used for International Aviation and Maritime Transport, 
UNFCCC SBSTA 39th Session, Warsaw, Doc FCCC/SBSTA/2013/MISC.20 (10 November 2013) Appendix, ICAO 
Assembly Resolution A38-18, preambular para 10, paras 6,7,16b,20,21,annex Guiding principle p.  
78 For example, in 2009 the shipping industries in the UK, Australia, Belgium and Sweden co-released their MBM 
proposal which recognises that the CBDR principle needs to be reflected in a global ETS. Australian Shipowners 
Association et al, A Global Cap-and-Trade System to Reduce Carbon Emissions from International Shipping (2009) 
<http://www.asa.com.au/wp-content/uploads/Joint-Industry-ETS-Discussion-PapervFINAL1.pdf> accessed 1 January 
2014, p 8. See also ch 5, 5.3.  
79 For example, three ETS proposals submitted by Norway, UK, and France to the IMO have incorporated the CBDR 
principle by providing some exemptions to ships on international voyages to small island developing countries, and 
the least developed countries. See A Further Outline of A Global Emission Trading System (ETS) for International 
Shipping, submitted by Norway, MEPC 60th Session, Agenda Item 4, IMO Doc MEPC 60/4/22 (15 January 2010) 
annex 2, p 12.  
80 Compared with MBM proposals, the application of the CBDR principle to energy efficiency measures was not 
supported by the shipping industries from developed countries. The majority voting mechanism within the MEPC and 
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the CBDR principle to the regulation of this GHG issue does not mean that developing 

countries would be exempt from obligations in reducing shipping GHG emissions.  

 

Firstly, ‘differentiated responsibility’ consists of three categories, namely differentiated 

central obligations, differentiated implementation arrangements, and the granting of 

assistance, including financial and technological assistance.81 The appropriate forms of 

the differentiated responsibilities vary with the types of measures that the IMO would 

adopt. In the technical and operational measures that the IMO has adopted, developing 

countries and developed countries have the same obligations to comply with these 

measures. There is some granting of financial and technological assistance but this 

needs to be strengthened.  

 

Secondly, under the CBDR principle developing countries still have ‘common 

responsibility’ and the status of non-Annex I States to the UNFCCC (developing 

countries) should be regularly reviewed and updated. From an economic perspective, 

two options are available to States for achieving absolute GHG emissions reductions, 

namely to reduce their Gross Domestic Product (GDP), and to reduce their emissions 

intensity.82 Since emission intensity is defined as emissions per GDP,83 to reduce GHG 

emissions from international shipping under both options means to slow down 

economic development which is particularly difficult for developing countries. The fact 

that most current pollution from international shipping can be attributed to the historical 

contribution of ships from developed countries and there are differentiated capacities of 

developed and developing countries, justifies the application of the CBDR principle in 

regulating this issue. Under the CBDR principle, developing countries that are parties to 

the UNFCCC have a responsibility to take precautionary measures to anticipate, prevent 

or minimise the causes of climate change and mitigate its adverse effects on a voluntary 

basis.84 However, as their economy develops, some developing countries’ capacity and 

                                                                                                                                               
the divergent interests of developing countries in this regard secured the adoption of these measures without fully 
incorporating the CBDR principle. See ch 5, 5.3-5.4.  
81 Lavanya Rajamani, Differential Treatment in International Environmental Law (Oxford University Press, 2006) 
191.  
82 Sven Bode, 'Long-Term Greenhouse Gas Emission Reductions - What's Possible, What's Necessary?' (2006) 34(9) 
Energy Policy 971, 971-972.  
83 Ibid 971.  
84 UNFCCC art 3.3.  
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emissions have expanded significantly and they should thus be treated differently from 

other developing countries under the UNFCCC or IMO process. As discussed in 

Chapters 5 and 6, major developing countries, major Flag of Convenience (FOC) 

countries and other developing countries all have different regulatory interests and 

capacities. Some Organisation for Economic Co-operation and Development (OECD) 

member countries, such as the Republic of Korea and Israel, are still non-Annex I 

countries under the UNFCCC. Singapore, as a non-Annex I country, is often recognised 

as a developed country. From this perspective, it appears necessary to review and 

update the country list of Annex I to the UNFCCC and/or create a new list for industrial 

developing countries so as to reflect their updated per capita emissions and the 

economic capacity of these countries. As the obligations of these countries under the 

Annexes differ, it would encourage more developed countries, such as the US and 

Japan, to support the application of the CBDR principle to the regulatory process of 

either the IMO or the UNFCCC.85 This could be conducted through either future MBMs 

by the IMO or the international climate change agreement which is to be adopted by 

2015. It is also anticipated that the current weak situations of developing countries in 

the amended Annex VI to MARPOL 73/78, including the arrangement for financial and 

technological transfer, could thus be strengthened so that ‘another migration of 

shipbuilding industry in the future’ would not be triggered.86 

 

7.4.3.2 Institutional Fragmentation 

 

Generally ‘fragmentation’ refers to the ‘isolation and disconnect between regimes and 

institutions’ which may lead to overlapping and conflicting legal and policy mandates.87 

Fragmentation has been regarded as ‘leading to inefficiencies, a lack of 

synergy…inconsistent or contradictory standards’,88 but it has also been described as 

reflecting an ‘unprecedented normative and institutional expansion of international 

                                                 
85 To date the US has not ratified the Kyoto Protocol, and some developed countries, such as Japan and Canada, have 
pulled out of the second commitment period of the Kyoto Protocol.  
86 Zheng, Hu and Dai, above n 47.  
87  Karen N Scott, 'International Environmental Governance: Managing Fragmentation through Institutional 
Connection' (2011) 12(1) Melbourne Journal of International Law 177, 178.  
88  Philippe Roch and Franz Xaver Perrez, 'International Environmental Governance: The Strive Towards a 
Comprehensive, Coherent, Effective and Efficient International Environmental Regime' (2005) 16(1) Colorado 
Journal of International Environmental Law and Policy 1, 16.  
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law’.89 Accordingly, fragmentation is often referred to in the analyses of international 

law or international environmental law. Institutional fragmentation generally has a 

crucial impact on the effectiveness and performance of international environmental 

institutions.90 However, this impact might be either positive or negative depending on 

the degree of fragmentation.91 

 

In the context of GHG emissions from international shipping, institutional 

fragmentation is one of the main reasons for the lack of consensus of different countries 

in adopting applicable regulatory principles. The UNFCCC and the IMO are the main 

institutions governing this GHG issue, and they represent the global climate change 

regime and the IMO GHG emissions regime respectively. Additionally, the European 

Union (EU) and the WTO are also involved in the regulatory process in relation to 

MBMs. Generally speaking, the institutional fragmentation of this GHG reductions 

issue consists of the following three aspects. 

 

First, the precise roles of the UNFCCC and the IMO in regulating GHG emissions from 

international shipping are ambiguous, and the coordination of negotiation within these 

two fora has been weak. Article 2(2) of the Kyoto Protocol delegates the regulation of 

this GHG issue to the IMO, but it does not explicitly provide the types of measures that 

the IMO can adopt, in particular whether the IMO can regulate the issue by prescribing 

MBMs. Also there are divergent interpretations of this article as to whether it means 

that only Annex I States have reduction obligations in the IMO’s subsequent 

regulations,92 or whether the CBDR principle should apply to this GHG issue or not. 

Although the UNFCCC secretariat has supported the application of the CBDR principle 

to this issue, the Conference of Parties (COP), which is the competent body for 

interpretation, 93  has not clarified its views. Meanwhile, while the IMO has been 

                                                 
89 Gerhard Hafner, 'Pros and Cons Ensuing from Fragmentation of International Law' (2004) 25(4) Michigan Journal 
of International Law 849, 856.  
90 Hackmann, above n 22, 93.  
91 Ibid.  
92 See, eg, W. B. Fitzgerald, O. J. A. Howitt and I. J. Smith, 'Greenhouse Gas Emissions from the International 
Maritime Transport of New Zealand's Imports and Exports' (2011) 39(3) Energy Policy 1521, 1523. Fitzgerald et al 
assert that the first point of Article 2(2) is consistent with the CBDR principle. But see Kågeson, above n 74, 27. 
Kågeson opines that this article should not be interpreted as meaning that the outcome of IMO’s decision-making 
process solely applies to Annex I States. 
93  Ian Brownlie, Principles of Public International Law (Oxford University Press, 7th ed, 2008) 630. Under 
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discussing the regulation of this GHG issue, the UNFCCC has also been working on 

this matter under its SBSTA, AWG-LCA and the ADP. Given that regulatory principles 

and methodology issues, including reduction targets and measures, have been generally 

discussed within the UNFCCC process, IMO member States are unlikely to commit 

themselves to mandatory instruments before decisions on regulatory principles and 

targets are taken under the UNFCCC process.94 As a result, these issues were discussed 

under both the UNFCCC and IMO processes. The duplication of discussions and 

processes, together with the lack of ongoing mechanisms for consultation between the 

UNFCCC and the IMO, makes the global regulation of this shipping GHG emissions 

issue lengthy and ineffective. Furthermore, negotiators within the UNFCCC are 

generally climate change experts who do not fully understand the specificities of 

international shipping. 95  This fragmentation between the two fora requires better 

coordination.  

 

Second, possible unilateral actions by the EU on regulating GHG emissions from 

international shipping are consistent with international law, but might diminish the 

authority of the IMO’s current work. It is thus important for the two institutions to have 

better coordination and collaboration. The EU and its member States are Parties to both 

the UNFCCC and the Kyoto Protocol, so they should be bound by Article 2(2) of the 

Kyoto Protocol. According to the Vienna Convention on the Law of Treaties,96 the term 

‘working through’ in Article 2(2) of the Kyoto Protocol should not be interpreted as 

‘exclusively working through’ based on its ‘ordinary meaning’. Therefore it is 

legitimate for the EU to take unilateral measures under the Kyoto Protocol. A number of 

studies have supported the EU’s unilateral actions under international law.97 It is argued 

                                                                                                                                               
international law, competent organisations to interpret a treaty include the treaty Parties, ‘an ad hoc tribunal or the 
International Court’ which has had jurisdiction conferred on it by the treaty, and the ‘organs’ of the competent 
international organisation.  
94  David Ellul, Greenhouse Gas Emissions from International Shipping (Certificate of Advanced Studies in 
Environmental Diplomacy Thesis, Univeristy of Geneva, 2008) 24.  
95 Ibid.  
96 Vienna Convention on the Law of Treaties, opened for signature 23 May 1969, 8 ILM 679 (entered into force 27 
January 1980) art 31(1).  
97 See, eg, Moniek Heerings, The Legality of A Future EU Emission Trading Scheme for Shipping (Master of Laws in 
Law of the Sea Thesis, Master Thesis, University of Tromsø 2012) 
<http://www.ub.uit.no:8080/munin/bitstream/handle/10037/5125/thesis.pdf?sequence=2> accessed 31 December 
2013; Aoife O'Leary, David Holyoake and Marta Ballesteros, 'Legal Implications of EU Action on GHG Emissions 
from the International Maritime Sector' (2011); Per Kågeson, 'Linking CO2 Emissions from International Shipping to 
the EU ETS' (2 July 2007) <http://www.natureassociates.se/pdf/nya/CO2%20shipping%20final.pdf> accessed 31 
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that unilateral measures of the EU in tackling GHG emissions from international 

shipping will be consistent with international law provided they are regulated  

 
‘in accordance with the principles of non-discrimination, good faith and non-abuse of 
right, and designed in ways that minimise impact on the right of innocent passage and 
freedom of high seas and respect the sovereignty of other countries’.98 

 

To date the EU has attributed its unilateral actions in regulating GHG emissions to the 

slow and unsatisfactory regulatory process of international authorities. On 1 January 

2012 the EU included the emissions from the international aviation industry into the 

EU-ETS due to slow progress within ICAO. In December 2012 the EU suspended this 

policy due to improved performance by ICAO, or perhaps because of strong opposition 

from many countries, including the US, Russia, China and India.99 In the same year, the 

EU published a consultation document asking for views on how best to reduce GHG 

emissions from ships so as to finally include GHG emissions from international 

shipping into an EU ETS.100 Once shipping GHG emissions are included in the EU-

ETS, the co-existence of two regulatory mechanisms, namely the EU-ETS and potential 

IMO MBMs, will make implementation and compliance by developing States shipping 

industries more difficult. Additionally, unilateral actions, such as unilateral levy or 

taxation, would probably ‘harm local tourism, commerce, and the competitiveness of 

national carriers, raise import prices and reduce the demand for exports’.101 It is also 

possible that ship operators may change their usual shipping routes so as to avoid the 

unilateral measures, which will diminish the effectiveness of these measures. Currently 

the European Commission (EC) is an observer to the IMO on behalf of the EU but there 

is no consultation or coordination mechanism between the two. Due to the limited 

                                                                                                                                               
December 2013.  
98 O'Leary, Holyoake and Ballesteros, above n 97, iii.  
99 But the EU’s legislation on aviation emissions was ruled by the European Court of Justice as ‘fully compliant with 
international law and relevant bilateral agreements’ on 21 December 2011 in a legal case brought by some US airlines 
and their trade association against the inclusion of aviation in the EU ETS. Sherry P. Broder and Jon M. Van Dyke, 
'The Urgency of Reducing Air Pollution from Global Shipping' in Aldo E. Chircop et al (eds), The Regulation of 
International Shipping: International and Comparative Perspectives : Essays in Honor of Edgar Gold (Martinus 
Nijhoff Publishers, 2012) 249, 286.  
100  Will Nichols, EU Launches Attempt to Deliver Shipping Emissions Trading Scheme (24 January 2012) 
<http://www.businessgreen.com/bg/news/2140997/eu-launches-attempt-deliver-shipping-emissions-trading-scheme> 
accessed 31 December 2013.  
101 Keen, Parry and Strand, above n 70, 53.  
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authority accorded to an observer,102 more efforts should be made to strengthen the 

coordination between the IMO and EU.  

 

Third, it is argued that current MBM proposals in the IMO would have a negative 

influence on international trade, and there is concern that these measures might violate 

WTO rules. However, the WTO has not contributed to this regulatory process. In 2012 

the IMO Council instructed the Secretariat to seek comments from the WTO on this 

issue, which was triggered by a proposal submitted by India and Saudi Arabia asserting 

the incompatibility between WTO rules and MBMs for international shipping. 103 

Meanwhile, the Secretary-General of the IMO also wrote to the Director General of the 

WTO in November 2012 requesting the views of the WTO on this matter. However, the 

WTO has not responded. Rather it provided a neutral document which sets out the most 

relevant WTO disciplines to the types of MBMs that the IMO is considering on the 

ground that the WTO Secretariat is not authorised to interpret WTO rules.104 Therefore 

the problem remains unaddressed. Indeed whether the seven types of proposed MBMs 

comply with WTO rules needs to be analysed on a case-by-case basis. However, there is 

no doubt that these measures involve international trade and some of them involve 

different sectors rather than just the shipping sector.105 It is thus necessary for the WTO 

to be more actively involved in regulating MBMs for international shipping, so that a 

consensus on this compatibility issue can be achieved.  

 

In 2011 the IMO partially regulated the GHG issue from the technical and operational 

perspectives. Nevertheless, it took the IMO 14 years to develop this regulation since it 

adopted Resolution 8 on ‘CO2 emissions from ships’ in 1997, and the regulation was 

adopted by a majority vote rather than by a consensus which has imposed challenges on 

                                                 
102 See IMO, above n 7.  
103 See Possible Incompatibility between the WTO Rules and Market-based Measures for International Shipping, 
submitted by India and Saudi Arabia, MEPC 64th Session, Agenda Item 5, IMO Doc MEPC 64/5/3 (29 June 2012). 
104 World Trade Organization's Views on Document MEPC 64/5/4 Submitted by India and Saudi Arabia, note by the 
Secretary-General, MEPC 65th Session, Agenda Item 5, IMO Doc MEPC 65/INF.18 (21 February 2013) para 5.  
105 The third Intersessional Meeting of the Working Group on GHG Emissions from Ships grouped the MBM 
proposals into two categories, namely ‘focus on in-sector’ and ‘in-sector and out-of-sector’. Based on this grouping, 
current MBM proposals involving out-of-sector emission reductions are the International GHG Fund, the Emissions 
Trading Scheme, the Port State Levy and the Rebate Mechanism. Report of the Third Intersessional Meeting of the 
Working Group on Greenhouse Gas Emissions from Ships, MEPC 62nd Session, Agenda Item 5, IMO Doc MEPC 
62/5/1 (8 April 2011) annex 3.  
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its future implementation. Future steps in regulating the GHG issue, in particular the 

regulation of possible globally uniform MBMs, could be expedited if the institutional 

fragmentation which characterises current relationships between the IMO and other 

relevant treaty bodies and organisations such as the UNFCCC, EU and WTO could be 

better managed.106 

 

7.5 Future Improvement of the Current Regulatory Framework for Reduction of 

GHG Emissions from International Shipping 

 

Having identified the gaps existing in the current legal and institutional framework for 

reducing GHG emissions from international shipping, this part aims to provide concrete 

approaches for filling these gaps. These approaches include expanding the coverage and 

strengthening the effectiveness of technical measures, strengthening the effectiveness of 

operational measures, improving the enforcement of energy efficiency measures by flag 

and port States, adopting MBMs, as well as optimising current institutional 

arrangements.  

 

7.5.1 Expanding the Coverage and Strengthening the Effectiveness of Technical 

Measures 

 

The EEDI is the main technical measure that the IMO has adopted in tackling GHG 

emissions from international shipping. However, this technical measure needs to be 

improved so as to reduce GHG emissions more effectively and efficiently. This 

improvement could be achieved through the following four means. 

 

First, the EEDI only applies to certain types of new ships and excludes existing ships, 

which has limited its reduction effectiveness and this coverage should be expanded. 

Although the application of the EEDI is projected to be extended from seven types of 

new ships to eleven types of new ships by April 2014, a number of types of new ships 

would remain unregulated by the EEDI. In this case two strategies could be utilised to 

                                                 
106 Scott asserts that there are two approaches for managing the risks of fragmentation and maximising its potential: 
one is to draw on the international rules and principles relating to the interpretation and application of treaties, and the 
other is to utilise environmental governance mechanisms. Scott, above n 87, 181-182.  
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address this problem. One is to expand the coverage of the EEDI’s application to 

include most types of new ships through technological innovation. Indeed this step-by-

step approach was utilised by the IMO to counter strong opposition from developing 

countries and expedite the regulation process.107 It is likely that as technologies develop, 

the current EEDI formula could accommodate more types of ships including existing 

ships, although the EEDI has been recognised as ‘inappropriate’ by the MEPC for 

application to existing ships. 108  The other strategy is to consider other enhanced 

technical measures based on the current EEDI. For example, the US has proposed 

establishing attained energy efficiency standards for new and existing ships through a 

phased approach. This proposal would be implemented by means of amendments of 

Annex VI to MARPOL 73/78 and aroused wide attention within the MEPC at the 65th 

MEPC meeting in May 2013.109 The IMO suspended the discussion of MBMs at the 

65th MEPC meeting, which was probably due to the attraction of this new proposal on 

technical measures to many countries.  

 

Second, the EEDI applies at the design stage of a ship and there are limits to what can 

be achieved at a later stage. The sole use of the EEDI as a design parameter may lead to 

‘the sister vessel dilemma’ or the ‘destroy the sister vessel concept’.110 The EEDI would 

be more effective in reducing GHG emissions if the current EEDI formula could be 

optimised taking shipping operation and the EEDI’s implementation phases, as 

indicated in Annex VI to MARPOL 73/78, into account. However, this possibility 

depends on the availability of relevant technologies. 

 

Third, given that the granting of financial and technological assistance constitutes one 

way of implementing differentiated responsibility under the CBDR principle,111 it is 

                                                 
107 See ch 4, 4.3.3.1.  
108 Report of the Marine Environment Protection Committee on Its Sixty-Third Session, MEPC 63rd Session, Agenda 
Item 23, IMO Doc MEPC 63/23 (14 March 2012) para 5.54.  
109  See Further Details on the Proposal of the United Nations to Reduce Greenhouse Gas Emissions from 
International Shipping, submitted by the United States of America, MEPC 64th Session, Agenda Item 5, IMO Doc 
MEPC 64/5/6 (26 July 2012); Draft Legal Text with Respect to the Proposal of the United States to Reduce 
Greenhouse Gas Emissions from International Shipping, submitted by the United States of America, MEPC 64th 
Session, Agenda Item 5, IMO Doc MEPC 64/5/7 (26 July 2012); Proposal of the United States to Enhance Energy 
Efficiency in International Shipping, submitted by the United States, MEPC 65th Session, Agenda Item 4, IMO Doc 
MEPC 65/4/19 (8 March 2013).  
110 Hasan, above n 42.  
111 Rajamani, above n 81.  
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important to ensure a smooth transfer of technologies from developed countries to 

developing countries as required in Regulation 23 of Annex VI to MARPOL 73/78. In 

this way, the capacity of developing countries in building cost-effective ships could be 

strengthened, which would be helpful in ensuring globally uniform enforcement of 

these measures including both the EEDI and SEEMP. However, neither Regulation 23 

of Annex VI nor the subsequent MEPC Resolution on Promotion of Technical Co-

operation and Transfer of Technology relating to the Improvement of Energy Efficiency 

of Ships112 has imposed concrete obligations to transfer such technology on any State. 

Rather, this Resolution underscores respect for intellectual property rights. 113  Since 

most energy efficient technologies are owned by private shipping companies in 

developed countries, it appears that a market-based approach to technology acquisition 

might be a better option for developing countries. Indeed, Article 66(2) of the 

Agreement on Trade-Related Aspects of Intellectual Property Rights (TRIPS)114 requires 

developed country parties to ‘provide incentives to enterprises and institutions in their 

territories for the purpose of promoting and encouraging technology transfer to least 

developed country members in order to enable them to create a sound and viable 

technological base’. However, research indicates that even based on comparatively lax 

criteria, only 22 per cent of reported initiatives by developed countries fulfilled Article 

66(2).115 Accordingly, this mechanism has been criticised for its lack of effectiveness in 

transferring technologies from developed countries to developing countries. 116 

Insufficient financial incentives are one of the key factors among many reasons behind 

                                                 
112 Promotion of Technical Co-operation and Transfer of Technology relating to the Improvement of Energy Efficiency 
of Ships, IMO Doc Res MEPC.229(65) (17 May 2013) (‘Resolution MEPC.229(65)’).  
113 Resolution MEPC.229(65) art 4.  
114  Agreement on Trade-Related Aspects of Intellectual Property Rights (TRIPS), Annex 1C of the Marrakesh 
Agreement Establishing the World Trade Organization, opened for signature 15 April 1994, 33 ILM 1125 (entered 
into force 1 January 1995).  
115 The commencement year for developing countries that are party to the WTO to adopt TRIPS has been postponed 
from 2006 to 2013, and even to 2016 for some countries as it relates to protections for pharmaceuticals. It is thus 
difficult to get relevant data on the TRIPS-based transfer of technologies from developing countries. Amanda Watson, 
'Does TRIPs Increase Technology Transfer to the Developing World? The Empirical Evidence' (2011) 20(3) 
Information & Communications Technology Law 253, 271,273.  
116 See, eg, Wei Guo, 'The TRIPs Agreement Does Little to Promote the Development of Technology Transfer to 
Developing Countries' (2009) 3(3) Management Science and Engineering 20, 22-26; Nitya Nanda and Nidhi 
Srivastava, 'Clean Technology Transfer and Intellectual Property Rights' (2009) 9(3) Sustainable Development Law & 
Policy 42, 46. But Navraj Singh asserts that intellectual property rights protection is only a relatively peripheral factor 
contributing to the ineffectiveness of climate technology transfer. Ghaleigh Navraj Singh, 'Barriers to Climate 
Technology Transfer - The Chimera of Intellectual Property Rights' (2011) 5(2) Carbon & Climate Law Review : 
CCLR 220, 233.  
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this lack of effectiveness.117 For this reason, the establishment of a global technology 

acquisition fund118 financed by developed countries, either within the shipping industry 

or under a broader UNFCCC regime, might contribute to addressing this problem. 

Alternatively this fund could also be linked to the MBM proposal in the IMO on the 

International GHG Fund. However, it remains unclear whether this proposal is feasible 

and cost-effective, and to what extent it would be accepted by most countries. 

 

Fourth and finally, the amended Annex VI to MARPOL 73/78 provides that the IMO 

must review the status of technological developments regularly. Based on the results of 

these reviews, the time period, reference line parameters for relevant ship types and 

reduction rates of the EEDI could possibly be upgraded.119 Since the shipping industries 

in some developing countries are concerned that these upgraded technical thresholds 

would become a form of trade barrier for them,120 it is important to make this reviewing 

process fair and equitable for developing countries. Since such reviews have been 

scheduled for around 2015 and 2022 by the IMO, it is important that a certain 

percentage of reviewers should be from major developing countries. In this way the 

technological disadvantages of developing countries can be taken into account in the 

reviewing process.  

 

7.5.2 Strengthening the Effectiveness of Operational Measures 

 

Compared with the EEDI, the SEEMP has received less attention from the international 

community. This is probably because of their different roles in tackling GHG emissions 

from international shipping. The EEDI can reduce GHG emissions and influence global 

shipbuilding migration directly, and influence international trade indirectly. In contrast, 

the SEEMP has no impact on international trade, and its reduction potential is 

dependent on the performance of individual ship operators due to its lack of mandatory 

                                                 
117 These reasons include the lack of financial means of developing countries, lack of intellectual property rights 
(IPR) protection in developing countries and the monopoly created by IPR-based market power. Nanda and 
Srivastava, above n 116, 43-44; Navraj Singh, above n 116, 229-231.  
118 Nanda and Srivastava, above n 116.  
119 MARPOL Annex VI (2011) reg 21.6.  
120 See ch 5, 5.4.1.  
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reduction targets and monitoring requirements. However, three approaches could be 

adopted to strengthen the effectiveness of the SEEMP. 

 

A way to improve the effectiveness of the SEEMP would be to set a reduction target. 

However, an IMO-commissioned report asserts that it is less likely to have a target-

based regulatory framework for the SEEMP ‘in the foreseeable future’.121 The SEEMP 

applies to all existing and new ships of 400 gross tonnage and above, and applies to 

various types of ships. The Guidelines for the Development of a Ship Energy Efficiency 

Management Plan (SEEMP Guidelines) in 2012 provide for procedures and measures at 

the stages of planning, implementation, monitoring, and self-evaluation and 

improvement, and incorporate best practices for the fuel-efficient operation of ships.122 

However, different types of ships may have differing ‘best practices’ on each 

international voyage based on the different purposes of the voyages. It is thus 

technically difficult to set these reduction targets at an agreed level for most 

stakeholders. Given that the main objective of the SEEMP is to minimise shipping GHG 

emissions by means of reducing fuel consumption, to provide some other incentives 

might be more effective.123 These incentives include: 

 

• ‘high fuel and carbon prices; 
• more vigorous awareness building and cultural change on board ships; 
• more collaboration between industry stakeholders and a solution to the issue of split-

incentives; and 
• effective monitoring of SEEMP implementation via rigorous audits and reviews.’124 

 

Currently monitoring of the SEEMP mainly relies on the voluntary use of the Energy 

Efficiency Operational Indicator (EEOI) or other performance indicators that ship 

operators choose. However, as a monitoring tool and a benchmark tool for ship and fleet 

efficiency performance, 125 the EEOI was initially introduced for trial purposes on a 

voluntary basis in 2009. 126  Given that the SEEMP was regulated as a mandatory 

                                                 
121 Bazari and Longva, above n 34, 7.  
122  2012 Guidelines for the Development of a Ship Energy Efficiency Management Plan (SEEMP), Resolution 
MEPC.213(63), IMO Doc MEPC 63/23 Annex 9 (2 March 2012) (‘SEEMP Guidelines’) art 5.  
123 Bazari and Longva, above n 34, Appendix 4, 12.  
124 Ibid 15.  
125 IMO, above n 20, 4.  
126 Guidelines for Voluntary Use of the Ship Energy Efficiency Operational Indicator (EEOI), Ref. T5/1.01, IMO Doc 
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operational measure in 2011 and the EEOI has now been generally accepted by the 

shipping industry,127 it would be a natural progression for the EEOI to be mandated. It 

is likely that now that the SEEMP has been regulated as a mandatory measure, it will 

achieve more reduction potential. It is arguable that the EEOI would provide a ‘more 

accurate and verifiable measurement of fuel consumption that could pave the way for 

CO2 foot printing and data verification in the future’.128 Indeed a penalty on trade and 

development proposal by the Bahamas in the IMO seeks to collect emission statistics 

from either the EEOI or ship funnels using a suitable sensor.129 

 

Generally the SEEMP provides an approach for monitoring ship and fleet efficiency 

performance, and it is advantageous for ship operators to adopt new technologies and 

allied practices when they seek to optimise the performance of the ship. In this sense, 

successful financial and technological transfer from developed countries to developing 

countries, which has been discussed in the previous section, would also facilitate the 

enforcement of these measures by shipowners or ship operators from developing 

countries. 

 

7.5.3 Improving the Enforcement of Energy Efficiency Measures by Flag and Port 

States 

 

The enforcement of energy efficiency measures (EEDI and SEEMP) mainly relies on 

flag States and port States.130 Flag States have primary responsibility for ensuring the 

compliance of ships on their registers with all applicable international and domestic 

regulations and standards, whereas port States significantly complement the work of 

flag States in addressing substandard ships.131 In practical terms, the main approach for 

                                                                                                                                               
MEPC.1/Circ.684 (17 August 2009).  
127 See ch 5, 5.3.2.  
128 Bazari and Longva, above n 34, 7-8.  
129 Need and Purpose of an MBM: How Technical and Operational Measures Are the Only Direct and Effective 
Means to Deliver Cuts in CO2 Emissions, submitted by the Bahamas, Intersessional Meeting of the Working Group 
on GHG Emissions from Ships 3 rd Session, Agenda Item 2, IMO Doc GHG-WG 3/2 (22 December 2010) para 17. 
But see Psaraftis, above n 61, 221. Psaraftis asserts that it is impossible to establish an EEOI baseline and a reliable 
EEOI for all types of ships. See also ch 4, 4.3.3.2.  
130 C. Pisani, 'Fair at Sea: The Design of A Future Legal Instrument on Marine Bunker Fuels Emissions within the 
Climate Change Regime' (2002) 33(1) Ocean Development and International Law 57, 71.  
131Bang, above n 37, 1. See also Pisani, above n 130, 66. Pisani asserts that the objective of port State control is to 
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flag State enforcement is through survey and certification, while port States exercise 

their enforcement via port State control. 

 

Chapters 2 and 6 discussed the prescriptive and enforcement jurisdiction of flag States 

and port States on the GHG emissions issue. For most countries, the first step in 

enforcing energy efficiency measures is to incorporate these measures into their 

domestic law and policy or, in some countries, into rules made by classification 

societies. These rules would thus be applicable to the ships registered in these flag 

States. After the adoption of the EEDI and SEEMP in 2011, some non-Annex I flag 

States, such as South Korea and China, either incorporated these rules into their 

domestic legislation and classification rules or are currently engaged in doing this 

through their national regulatory process. However, it is worthwhile to note that only 49 

out of 64 Parties of Annex VI to MARPOL 73/78 voted for the amendments to Annex 

VI in July 2011.132 As of 2 December 2013, 75 countries, which represent 94.77 per 

cent of the world tonnage (by gross tonnage), had ratified Annex VI to MARPOL 

73/78.133 Some significant dissenters, including Brazil, Chile, China, Kuwait and Saudi 

Arabia, voted against this regulation. Therefore, it is argued that ‘these dissents could 

have a significant impact on the implementation and application of the Regulation’.134 

Furthermore Brazil and Finland objected to this amendment so these energy efficiency 

measures would not apply to them. It is possible that some substandard ships may seek 

suitable routes to avoid the regulation. In this sense, it is necessary for the IMO to 

continue to improve these energy efficiency measures, in particular the regulation on 

technological and financial transfer from developed countries to developing countries, 

so that more flag States might be attracted to ratify Annex VI to MARPOL 73/78.  

 

Regarding those flag States which have ratified Annex VI, it is important that these 

States or the Recognised Organisations (RO)135 that they nominate, verify and issue the 

                                                                                                                                               
eradicate substandard ships by means of imposing pressure on flag States, shipowners, classification societies, and 
insurers to comply with their obligations under international law. 
132 Report of the Marine Environment Protection Committee on Its Sixty-Second Session, MEPC 62nd Session, Agenda 
Item 24, IMO Doc MEPC 62/24 (26 July 2011) para 6.110.  
133 IMO, above n 9.  
134 Harrison, above n 33, 11.  
135 See ch 5, 5.2.5.  
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International Energy Efficiency Certificate (IEE Certificate) stringently in accordance 

with relevant IMO regulations and guidelines. Additionally, to overcome the possible 

‘laziness’ of some flag of convenience (FOC) States in complying with the EEDI and 

SEEMP requirements, establishing a compulsory self-assessment scheme to assess the 

ability of flag States to enforce these IMO measures may also be necessary.136 In 2005 

the IMO adopted a voluntary Member State Audit Scheme, based on which the IMO 

would assess whether a Member State has complied with an IMO convention once such 

an audit was requested by that State.137 However, this scheme was regarded as less 

effective due to its optional nature.138 At the 66th MEPC meeting in April 2014, the 

IMO adopted amendments to Annex VI to MARPOL 73/78 which makes the IMO Audit 

Scheme mandatory through adding a Chapter 5 entitled ‘verification of compliance with 

the provisions of this annex’. Based on these amendments, the IMO shall conduct 

periodic audits in accordance with the audit standard as specified in IMO Instruments 

Implementation Code (III Code)139 to verify compliance with and implementation of 

this Annex by flag States, coastal States and port States which have ratified the 

amendments.140 The amendments will impose some pressure for States, in particular 

FOC States, to exercise their obligations and responsibilities contained in this Annex. 

Nevertheless, as only States which have ratified these amendments are legally bound by 

them, it appears vital to push more States to ratify the revised Annex VI to MARPOL 

73/78. Furthermore, the audit covers nine categories of administrative, legal and 

technical issues. 141 How to ensure the smooth auditing and good cooperation from 

relevant party States seems challenging. However, a proposed compulsory self-

assessment scheme for assessing the ability of flag States may not be necessary 

                                                 
136 Ho-Sam Bang, 'Recommendations for Policies on Port State Control and Port State Jurisdiction' (2013) 44(1) 
Journal of Maritime Law and Commence 115, 132.  
137 Framework and Procedures for the Voluntary IMO Member State Audit Scheme, Assembly 24th Session, Agenda 
Item 19, IMO Doc Res A.974 (24) (21 December 2005).  
138 Bang, above n 136.  
139 IMO Instruments Implementation Code (III Code), IMO Doc Res A.1070(28) (4 December 2013).  
140 MARPOL 73/78 Annex VI (2014 amendments) reg 25(1).  
141 Framework and Procedures for the IMO Member State Audit Scheme, IMO Doc Res A.1067(28) (4 December 
2013) reg 7.4.2. These nine categories are: ‘(1) jurisdiction; (2) organization and authority; (3) legislation, rules and 
regulations; (4) promulgation of IMO instruments, rules and regulations; (5) enforcement arrangements; (6) control, 
survey, inspection, audit, verification, approval and certification functions; (7) selection, recognition, authorization, 
empowerment and monitoring of recognized organization, as appropriate, and of nominated surveyors; (8) 
investigations required to be reported to the Organization; and (9) reporting to the Organization and other 
Administrations’. 
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provided that the newly-adopted mandatory IMO Audit Scheme be effectively 

implemented. 

 

The role of port States in enforcing the EEDI and SEEMP has also been controversial. 

Chapter 6 discussed the debate within the IMO in which Singapore suggested giving 

port States the right to deny ships port entry based on whether they comply with the 

EEDI. However, Singapore’s proposal was not agreed by the MEPC and the adopted 

regulation limits port State inspection to verifying if there is a valid IEE Certificate on 

board.142 This regulation excludes possible unilateral actions by port States, and has 

actually become a standard phase for port State control. The purpose of this provision 

appears to be to establish a globally uniform port State control regime, in which the 

NMFT principle can be uniformly applied. However, this goal is less likely to be 

achieved in the foreseeable future due to the diverse financial and technological 

capacity of ports in different regions, in particular those regions where most ports are 

developing countries. The current imbalance of performance among nine regional 

MOUs on port State control has confirmed this situation.143 Under these circumstances, 

a differentiated strategy might be helpful in improving the enforcement of energy 

efficiency measures by port States. This strategy would consist of two elements. On the 

one hand, the gaps in performance among nine regional MOUs on port State control 

should be narrowed. This goal could be achieved through the assistance provided by 

developed State PSC MOUs to developing State PSC MOUs.144 The assistance may 

include strengthening the exchange of information by organising joint ministerial 

meetings, coordinating activities by hosting regular port State control Committee 

meetings, training inspectors and increasing technical and financial assistance.145 It has 

also been suggested that the IMO should develop uniform MOUs on port State control 

management techniques.146 On the other hand, currently some States, such as the US, 

exercise more stringent unilateral port State control measures than IMO rules, which in 
                                                 
142 MARPOL Annex VI (2011) reg 10.5.  
143 Ho-Sam Bang and Duck-Jong Jang, 'Recent Developments in Regional Memorandums of Understanding on Port 
State Control' (2012) 43(2) Ocean Development and International Law 170, 184. Bang and Jang assert that the 
performance of nine regional MOUs on port State control ‘is of variable quality’ as to their commitments to port State 
control related activities. See also ch 6, 6.5.3.  
144 Bang and Jang, above n 143.  
145 Ibid.  
146 Ibid.  
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the context of the EEDI and SEEMP would overcome the ineffectiveness of some IMO 

rules and thus should be allowed. The number of ships trading with the US has 

remained stable after the US Coast Guard (USCG) adopted its own port State control 

program.147 This is evidence for the proposition that this type of unilateral action does 

not lead to a mass shift of shipping routes but rather improves ‘the quality of 

shipping’.148 

 

Aside from further improvement of MOUs and unilateral actions on port State control, 

it has been suggested that the IMO should update the 2009 Guidelines for Port State 

Control under the Revised MARPOL Annex VI (2009 Guidelines). 149  The 2009 

Guidelines were enacted to meet the needs of port State control on air pollution (eg, 

SOx, NOx). Since MARPOL Annex VI has been amended to include GHG emissions 

(eg, CO2) which are of a different nature to air pollutants, the 2009 Guidelines should 

be updated to reflect the differing Certificate requirements. This proposal was first put 

forward by Norway. At the 61st MEPC meeting in 2010, Norway proposed developing a 

new chapter in the 2009 Guidelines to provide basic guidance for port State control in 

relation to the energy efficiency regulations.150 However, this issue has not yet been 

addressed. 

 

7.5.4 Adopting a Market-based Measure 

 

As discussed early in this chapter, the adoption of MBMs is a necessary step in 

achieving absolute GHG emissions reductions from international shipping in the long 

term. The key question faced by the international community is what type of MBMs to 

adopt. Although this choice is mostly a political decision, other factors such as the cost 

of regulation and the compatibility of the MBMs with international law principles will 

                                                 
147 Bang, above n 37, 744.  
148 Ibid.  
149 2009 Guidelines for Port State Control under the Revised MARPOL Annex VI, IMO Doc Res MEPC.181(59) (17 
July 2009).  
150 Comments on the Draft Regulatory Text on Energy Efficiency for Ships, submitted by Norway, MEPC 61st Session, 
Agenda Item 5, IMO Doc MEPC 61/5/6 (16 July 2010) para 7.2; See also Report of the Working Group on Energy 
Efficiency Measures for Ships, MEPC 61st Session, IMO Doc MEPC 61/WP.10 (30 September 2010) para 4.14.  
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also play a role in the final decision.151 This section considers options for the most 

suitable MBMs to address the GHG emissions issue through grouping and analysing 

current MBM proposals, and proposing relevant mechanisms for selected MBMs. 

 

7.5.4.1 Grouping of Proposed Market-based Measures 

 

To date, various MBM proposals have been discussed and debated within the IMO and 

further modified by countries and NGOs. Currently seven MBM options are 

available.152 They are: 

 

• GHG Fund, one option was proposed by Cyprus, Denmark, the Marshall Islands, 
Nigeria and the International Parcel Tankers Association (IPTA), and the other option 
was a Speed-based GHG Fund proposed by the Clean Shipping Coalition (CSC);153 

• Port State Levy (PSL), proposed by Jamaica;154 
• Efficiency Incentive Scheme (EIS), proposed by Japan and the World Shipping 

Council (WSC);155 
• Ship Efficiency and Credit Trading (SECT), proposed by the United States;156 
• Global Emissions Trading System (ETS) for international shipping, three options 

proposed by Norway (Germany was later added as a co-sponsor), United Kingdom, 
and France, respectively;157 

                                                 
151 See Fredrik Carlsson and Henrik Hammar, 'Incentive-Based Regulation of CO2 Emissions from International 
Aviation' (2002) 8(6) Journal of Air Transport Management 365, 365.  
152 A table on these seven types of MBM proposals, as well as relevant base documents, is provided at section 4.3.3.2 
of chapter 4.  
153 This proposal is to establish a global reduction target for international shipping, set by either UNFCCC or IMO. 
Emissions above the target line would be offset largely by purchasing approved emission reduction credits. The 
offsetting activities would be financed by a contribution paid by ships on every tonne of bunker fuel purchased. The 
other option proposed by the CSC is to establish a speed-based GHG Fund or Compensation Fund to include 
regulated slow steaming in the design and impact assessment of any MBM proposals. It would set average target 
speeds for different types and sizes of ships in order to meet the agreed emissions reduction target set by the IMO for 
an MBM. Additional speed levies or contributions would be payable for ships having higher average speeds. 
Revenues could be used to purchase offsets.  
154 This proposal aims to levy a uniform emissions charge on all vessels calling at a port, based on the amount of fuel 
consumed by the vessel on its voyage to that port (not bunker suppliers). The CBDR principle could be achieved 
through a self-administered national or regional fund and/or some international mechanism.  
155 According to this proposal, all new ships, except for those which meet pre-set EEDI thresholds, and existing ships 
are required to make payment contributions based on the amount of the bunker fuel consumed/purchased and the 
degree to which the ship’s efficiency falls short of a specific standard. Funds collected go to an International GHG 
Fund and its Parties decide how to allocate the revenue either to long-term in-sector reduction or to a Fund to be 
established under UNFCCC.  
156 Subject all ships to mandatory energy-efficiency standards. As one means of complying with the standard, an 
efficiency-credit trading programme would be established, and these standards would become more stringent over 
time. Currently this proposal becomes an optional addition to a phased approach energy-efficiency proposal newly 
submitted by the United States. 
157 This proposal aims to set a sector-wide cap on net emissions from international shipping. A number of allowances 
(Ship Emission Units) corresponding to the cap would be released into the market each year via a global auctioning 
process. The units could then be traded.  
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• Penalty on Trade and Development (Bahamas), proposed by Bahamas;158 and 
• Rebate Mechanism (RM) for a market-based instrument for international shipping, 

proposed by the International Union for Conservation of Nature (IUCN). It consists of 
integrated RM and add-on RM.159 

 

There are different ways of grouping MBM proposals based on diverse criteria. For the 

purpose of this chapter, two types of groupings are provided. These groupings are used 

to assist the analysis of these MBM proposals in the following sections. 

 

These MBM proposals can be grouped into three categories, namely environmental fee-

related MBM proposals, tradable permit scheme-related MBM proposals, and hybrid 

MBM proposals.160 Of these seven MBM options, GHG Fund, PSL, Bahamas’s Penalty 

on Trade and Development, and the integrated RM belong to the category of 

environmental fee-related MBMs. They provide the polluter with an incentive to reduce 

GHG emissions in order to pay lower fees which take the form of a contribution, a levy, 

or a penalty. The three types of ETS are tradable permit scheme-related MBMs, which 

seek to reduce GHG emissions through setting a global cap/reduction target and 

allocating emissions allowances. The EIS and SECT can be regarded as hybrid MBMs 

with the EEDI as a benchmark, whereas the add-on RM is a hybrid MBM built into any 

other MBM.  

 

Based on the areas in which the reduction of GHG emissions from ships will mainly 

take place, these MBM proposals could be classified into two categories: focus on in-

sector, and focus on both in-sector and out-of-sector. This type of categorisation was 

agreed at the third intersessional meeting of the working group on GHG emissions from 

ships in 2011. It was noted that this grouping aims to ‘simplify future assessment and 

                                                 
158 This proposal holds that the imposition of any costs should be proportionate to the contribution by international 
shipping to global CO2 emissions. The reduction will apply to individual ships and not Member States, and 
developing States will not be faced with a penalty on trade and development. Currently Bahamas has modified this 
MBM proposal into a technical and operational proposal, but this option as a MBM still remains.  
159 This proposal aims to compensate developing countries for the financial impact of a MBM. It could be either 
applied to any maritime MBM which generates revenue (add-on option) or integrated with the International Maritime 
Emission Reduction Scheme (IMERS) (integrated option). 
160 According to the theory of environmental law and policy, MBMs can be classified into three groups, namely 
environmental fees (contribution), tradable permit (allowance) schemes, and liability rules. Scientific Study on 
International Shipping and Market-based Instruments, MEPC 60th Session, Agenda Item 4, IMO Doc MEPC 
60/INF.21 (15 January 2010) annex, p 14. See also ch 4, 4.3.3.2.  
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facilitate the decision making process of MEPC’.161 The grouping of current MBM 

proposals based on this criterion is provided in Table 7.1. Furthermore, the proponents 

of these MBM proposals, as well as some other countries, have identified the strengths 

and weaknesses of these MBM proposals in each group as identified in Table 7.1.162 

There has been no clear tendency within the IMO as to which group of MBMs suits 

international shipping most but it has been suggested that in-sector reduction MBMs 

should only be treated as ‘a transitory policy’ while a MBM that covers all sectors 

should be adopted in the longer term. 163  From the perspective of reduction 

effectiveness, an IMO-commissioned report has revealed that the majority of reductions 

estimated for ten MBM proposals are achieved by ‘in-sector and out-of-sector’ MBM 

proposals.164 

 

Table 7.1 Grouping of the MBM Proposals Based on the Reduction Sectors165 
MBM Proposals GHG 

Fund 

ETS EIS SECT PSL Bahamas RM 

(integrated) 

R𝐌𝟏 

(add-on) 

Focus on 

In-Sector 

(Yes2)  Yes Yes Yes Yes  Yes 

In-Sector 

& 

Out-of-Sector 

Yes Yes   (Yes3)  Yes Yes 

Note: ‘1’ represents that the add-on RM can be applied to both groups but cannot be used with all MBM 
proposals; ‘2’ represents that the Speed-based GHG Fund proposed by the CSC can be used as an in-
sector MBM; ‘3’ represents the possible use of revenues for out-of-sector reductions, but this is not 
clearly defined in document MEPC 60/4/40.  
 

                                                 
161 Report of the Third Intersessional Meeting of the Working Group on Greenhouse Gas Emissions from Ships, 
MEPC 62nd Session, Agenda Item 5, IMO Doc MEPC 62/5/1 (8 April 2011) para 3.38.  
162 The strengths and weaknesses of MBM proposals as assessed by their proponents are summarised in the MEPC 
report. See ibid annex 4, p 1. Additionally, some countries, such as South Korea, also provided their assessment on 
two groups of MBM proposals under this classification. See The Evaluation on the Relative Strengths and 
Weaknesses of the Reduction Mechanisms Employed by the MBM Proposals, submitted by the Republic of Korea, 
Intersessional Meeting of the Working Group on GHG Emissions from Ships 3rd Session, Agenda Item 3, IMO Doc 
GHG-WG 3/3/1 (25 February 2011).  
163  Meriem Hamdi-Cherif, Céline Guivarch and Philippe Quirion, 'Sectoral Targets for Developing Countries: 
Combining 'Common but Differentiated Responsibilities' with 'Meaningful Participation'' (2011) 11(1) Climate Policy 
731, 744.  
164 Full Report of the Work Undertaken by the Expert Group on Feasibility Study and Impact Assessment of Possible 
Market-based Measures, MEPC 61st Session, Agenda Item 5, IMO Doc MEPC 61/INF.2 (13 August 2010) para 1.20.  
165 This table is based on the table from a MEPC report with minor changes. Report of the Third Intersessional 
Meeting of the Working Group on Greenhouse Gas Emissions from Ships, MEPC 62nd Session, Agenda Item 5, IMO 
Doc MEPC 62/5/1 (8 April 2011) annex 3, p 1.  
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7.5.4.2 Criteria and Methodology for Selecting Market-based Measures 

 

It is difficult to select the most suitable MBMs for further reducing GHG emissions 

from international shipping. Having described the current MBM proposals and their 

characteristics, this section continues to address two relevant issues: the setting of 

criteria, and the methodology for utilising these criteria to analyse the suitability of 

current MBM options for further reducing GHG emissions from international shipping.  

 

The IMO has commissioned some studies166 and organised a number of discussions and 

debate on the proposed MBMs. At the 60th MEPC meeting in 2010, the Committee 

agreed, by majority, to the Terms of Reference (TOR) for the Expert Group on 

Feasibility Study and Impact Assessment of Possible MBMs. These TOR provide the 

criteria for the Expert Group to assess the feasibility and impact of these MBM 

proposals. These nine criteria (‘nine criteria’) are: 

 
(1) ‘ the environmental effectiveness, e.g., the extent to which the proposed MBM is effective 

in contributing to the reduction of greenhouse gas emissions from international shipping; 
(2) the cost-effectiveness of the proposed MBM and its potential impact(s) on trade and 

sustainable development; 
(3) the proposed MBM’s potential to provide incentives to technological change and 

innovation-and the accommodation of current emission reduction and energy efficiency 
technologies; 

(4) the practical feasibility of implementing the proposed MBM; 
(5) the need for technology transfer to, and capacity-building within, developing countries, in 

particular the least developed countries (LDCs) and the small island developing States 
(SIDS), in relation to implementation and enforcement of the proposed MBM, including the 
potential to mobilize climate change finance for mitigation and adaptation actions; 

(6) the MBM proposal’s relation with other relevant conventions such as UNFCCC, Kyoto 
Protocol and WTO, as well as its compatibility with customary international law, as 
depicted in UNCLOS; 

(7) the potential additional administrative burden, and the legal aspects for National 
Administrations by implementing and enforcing the proposed MBM; 

(8) the potential additional workload, economic burden and operational impact for individual 
ships, the shipping industry and the maritime sector as a whole, of implementing the 
proposed MBM; and 

(9) the MBM’s compatibility with the existing enforcement and control provisions under the 

                                                 
166 The IMO-commissioned studies in relation to MBMs include the 2000 IMO GHG Study, 2009 Second IMO GHG 
Study, 2009 Scientific Study on International Shipping and Market-Based Instruments, 2010 Feasibility Study and 
Impact Assessment Report, and an ongoing study on possible impacts on consumers and industries in developing 
countries which is to be finalised in 2014. See Skjølsvik et al, above n 50; ø. Buhaug et al, 'Second IMO GHG Study 
2009' (International Maritime Organization (IMO), 2009); Scientific Study on International Shipping and Market-
based Instruments, MEPC 60th Session, Agenda Item 4, IMO Doc MEPC 60/INF.21 (15 January 2010); Full Report 
of the Work Undertaken by the Expert Group on Feasibility Study and Impact Assessment of Possible Market-based 
Measures, MEPC 61st Session, Agenda Item 5, IMO Doc MEPC 61/INF.2 (13 August 2010).  
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IMO legal framework.’167 
 

The delegations of China, Saudi Arabia, Brazil, South Africa, India and Venezuela 

made statements on the establishment of the expert group on MBMs and these nine 

criteria. They reserved their rights to not agree with the conclusions of the expert group 

and one of their main reasons was that the CBDR principle was not clearly stated in 

these criteria.168 However, based on a broad interpretation of the CBDR principle, the 

fifth criterion above could be regarded as one type of differentiated responsibility. 

Clearly many developing countries, in particular major developing countries, were not 

satisfied with these criteria. Indeed at the 57th MEPC meeting, the Committee agreed 

‘by an overwhelming majority’ to take the following nine principles as its reference for 

further debate on GHG emissions from international shipping including proposed 

MBMs.169 These nine principles (‘nine principles’) are: 

 
(1) ‘effective in contributing to the reduction of total global greenhouse gas emissions; 
(2) binding and equally applicable to all flag States in order to avoid evasion; 
(3) cost-effective; 
(4) able to limit, or at least, effectively minimize competitive distortion; 
(5) based on sustainable environmental development without penalizing global trade and 

growth; 
(6) based on goal-based approach and not prescribe specific methods; 
(7) supportive of promoting and facilitating technical innovation and R&D in the entire 

shipping sector; 
(8) accommodating to leading technologies in the field of energy efficiency; and 
(9) practical, transparent, fraud free and easy to administer.’170 

 

The second of these principles was opposed by many developing countries, such as 

China, India, Brazil, South Africa, Venezuela and Barbados. The second principle is the 

incorporation of the NMFT principle, but it excludes the CBDR principle in this 

context. Although the chairman of the MEPC proposed to use ‘ships’ to replace ‘flag 

States’ in the second principle, this suggestion was not accepted by those States not 

                                                 
167 Full Report of the Work Undertaken by the Expert Group on Feasibility Study and Impact Assessment of Possible 
Market-based Measures, MEPC 61st Session, Agenda Item 5, IMO Doc MEPC 61/INF.2 (13 August 2010) para 1.2.  
168 Report of the Marine Environment Protection Committee on Its Sixtieth Session, MEPC 60th Session, Agenda Item 
22, IMO Doc MEPC 60/22 (12 April 2010) annex 9.  
169 Report of the Marine Environment Protection Committee on Its Fifty-Seventh Session, MEPC 57th Session, Agenda 
Item 21, IMO Doc MEPC 57/21 (7 April 2008) para 4.77.  
170 Ibid para 4.73.  
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supporting principle 2.171 These nine principles were later condensed into four by the 

2009 Second IMO GHG Study, namely equal applicability to all flag States, 

minimisation of competitive distortion, environmental effectiveness and cost-

effectiveness, and non-prescriptive.172 Since the draft of nine criteria was based on the 

nine principles, these nine principles can be used as background information in 

interpreting the nine criteria.  

 

Based on the spirit of the nine principles, the nine criteria as endorsed by the IMO can 

be summarised into five in order to simplify understanding of the analysis to be 

conducted in the following section. These five criteria are: 

 
(1) environmental effectiveness and cost-effectiveness;  
(2) the incentive to technological change;  
(3) practical feasibility of implementation;  
(4) compatibility with international law and IMO legal framework; and 
(5) financial and technological transfer.  

 

The first criterion is condensed from the IMO’s Criteria 1, 2, 7 and 8. The ‘cost’ in this 

proposed first criterion includes both the costs of the emission-reduction measures and 

the administrative costs and economic burden associated with MBMs. The second and 

third criteria are condensed from the IMO’s Criteria 3 and 4 respectively. The fourth 

criterion is drawn from the IMO’s Criteria 6 and 9, whereas the fifth criterion is 

condensed from the IMO’s fifth criterion. If we take the second principle of the nine 

principles reached at the 57th MEPC meeting into account, the fifth criterion above 

actually excludes the full application of the CBDR principle to this GHG emissions 

issue. In particular, these two means of differentiated responsibility—differentiated 

central obligations and differentiated implementation—are excluded from any future 

MBMs. 

 

Given that the ICAO has reached a consensus agreement on developing a global MBM 

scheme for international aviation, a general examination of their criteria for assessing 

                                                 
171 Ibid paras 4.75-4.76.  
172 Buhaug et al, above n 166, 73. Based on the 2009 Second IMO GHG Study, ‘equal applicability to all flag States’ 
was drawn from the second principle, ‘minimization of competitive distortion’ was drawn from the fourth principle, 
‘environmental effectiveness and cost-effectiveness’ was drawn from the fifth principle, while ‘non-prescriptive’ was 
drawn from the sixth principle.  
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MBMs is helpful for the IMO to follow due to their similar mandate from Article 2(2) 

of the Kyoto Protocol. At the 37th ICAO Assembly meeting in 2010, ICAO adopted 

Resolution A37-19 which provides 15 guiding principles for the design and 

implementation of MBMs for international aviation. Although the preamble of this 

resolution acknowledges both the CBDR principle and the non-discrimination principle, 

the CBDR principle was not explicitly stated in these guiding principles. Principle n 

stipulates that ‘it is strongly recommended that’ the MBM-generated revenues should be 

applied ‘in the first instance to mitigating the environmental impact of aircraft engine 

emissions, including mitigation and adaptation, as well as assistance to and support for 

developing countries’.173 However, three years later, an updated 16 guiding principles 

for MBMs of international aviation were adopted by Resolution A38-18 of the ICAO in 

October 2013. An added Principle p provides that ‘MBMs should take into account the 

CBDR principle and the principle of non-discrimination and equal and fair 

opportunities’.174 Also in this Resolution a consensus agreement on setting a global 

MBM for international aviation was confirmed. 175  It can be deduced from these 

references that the incorporation of the CBDR principle in principles related to future 

MBMs in international aviation played some role in facilitating the achievement of this 

consensus although what type of MBMs will be adopted in the international aviation 

sector still remains unclear. Therefore, it is arguable that to achieve a similar consensus 

in the international shipping sector the criteria for selecting MBMs for reducing GHG 

emissions from international shipping should be: 

 
(1) environmental effectiveness and cost-effectiveness;  
(2) the incentive to technological change;  
(3) practical feasibility of implementation;  
(4) compatibility with international law and IMO legal framework; and 
(5) incorporation of the CBDR and NMFT principles.  

 

Having established the criteria for selecting MBMs, there are two methods of utilising 

these criteria to analyse the proposed MBMs. One is to examine each MBM option 

against these criteria, and to compare the outcomes. This approach was adopted by the 
                                                 
173 Consolidated Statement of Continuing ICAO Policies and Practices Related to Environmental Protection-Climate 
Change, Assembly 37th Session, ICAO Doc Res A37-19 (8 October 2010) annex, prin n.  
174 Consolidated Statement of Continuing ICAO Policies and Practices Related to Environmental Protection-Climate 
Change, Assembly 38th Session, ICAO Doc Res A38-18 (4 October 2013) annex, prin p.  
175 Ibid regs 17-19.  
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2010 IMO Feasibility Study and Impact Assessment Report, but it simply assesses each 

MBM proposal in accordance with the earlier mentioned ‘nine criteria’. Consequently, 

no detailed comparison and policy recommendations were provided, and the conclusion 

that ‘all proposals could be implemented’ is not substantiated.176 The other method is to 

narrow the list of current MBM proposals based on certain criteria, such as the practical 

feasibility of implementation. The most appropriate MBM option would appear after 

infeasible MBM options are removed from the list. This approach was put forward by 

Greece in one of its proposals to the IMO in 2011. Based on this approach, Greece 

grouped the MBM proposals into four categories, and only the GHG Fund and ETS 

were left after it removed other infeasible options.177 Greece asserted that its preferred 

MBM option was the GHG Fund after it compared these two MBM schemes 

carefully. 178  Although Greece’s approach was not agreed by all countries, 179  this 

narrowing-down method appears to be a more practical way of finding the most suitable 

MBM options. The next section will utilise the narrowing-down approach to analyse 

current MBM proposals. 

 

7.5.4.3 Selection of the Most Suitable Market-based Measure 

 

Studies on the pros and cons of current MBM proposals have been conducted by 

various States and research institutions.180 However, no MBM proposal has been widely 

accepted by most countries. Countries’ preferences for different MBM options vary 

widely. While Chapter 4 provides a general assessment of the current seven types of 
                                                 
176 Full Report of the Work Undertaken by the Expert Group on Feasibility Study and Impact Assessment of Possible 
Market-based Measures, MEPC 61st Session, Agenda Item 5, IMO Doc MEPC 61/INF.2 (13 August 2010) para 1.61. 
Some studies have indicated that these MBM proposals with the EEDI as the benchmark are not feasible. See ch 4, 
4.3.3.2.  
177 Grouping and Evaluation of Proposed MBMs, submitted by Greece, Intersessional Meeting of the Working Group 
on GHG Emissions from Ships 3rd Session, Agenda Item 3, IMO Doc GHG-WG 3/3 (24 February 2011) p 10. See 
also ch 6, 6.3.1.1.  
178 Ibid 15.  
179 For example, Japan did not support Greece’s narrowing-down approach in finding the most suitable MBMs. 
Report of the Marine Environment Protection Committee on Its Sixty-Third Session, MEPC 63rd Session, Agenda Item 
23, IMO Doc MEPC 63/23 (14 March 2012) annex 15, p 2. See also ch 6, 6.3.1.2.  
180  See, eg, Grouping and Evaluation of Proposed MBMs, submitted by Greece, Intersessional Meeting of the 
Working Group on GHG Emissions from Ships 3rd Session, Agenda Item 3, IMO Doc GHG-WG 3/3 (24 February 
2011); The Evaluation on the Relative Strengths and Weaknesses of the Reduction Mechanisms Employed by the 
MBM Proposals, submitted by the Republic of Korea, Intersessional Meeting of the Working Group on GHG 
Emissions from Ships 3rd Session, Agenda Item 3, IMO Doc GHG-WG 3/3/1 (25 February 2011); Full Report of the 
Work Undertaken by the Expert Group on Feasibility Study and Impact Assessment of Possible Market-based 
Measures, MEPC 61st Session, Agenda Item 5, IMO Doc MEPC 61/INF.2 (13 August 2010).  
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MBM proposals, this section re-examines these MBM options based on five criteria and 

the narrowing-down methodology discussed in the previous section.  

 

Step 1: Remove hybrid MBMs with the EEDI as a benchmark 

 

The EIS and SECT are two hybrid MBMs with the EEDI as a benchmark. As discussed 

in Chapter 4, both of these MBM proposals have been modified by their proponents 

several times. Regarding the SECT, the main problem with this proposal is that all 

ships, including existing ships, would be subject to mandatory energy efficiency 

standards which embed the EEDI within their formulation. Under this scheme, a ‘good 

EEDI’ ship sells credits to a ‘bad EEDI’ ship.181 However, the EEDI has been widely 

regarded as only applying to new ships. Just as asserted by the International Association 

of Dry Cargo Shipowners (INTERCARGO), the EEDI ‘does not apply to, and hence it 

cannot and should not be used for, existing ships’.182 It is thus infeasible for the SECT 

MBM to be practically applied to the whole shipping industry, which is also not 

consistent with the third criterion of selecting MBMs, i.e., practical feasibility of 

implementation. At the 64th MEPC meeting in 2012, the US modified its SECT MBM 

and made it an enhanced energy efficiency measure, or in other words, an enhanced 

technical and operational measure, rather than a MBM. Based on this new proposal, the 

SECT becomes an optional addition to a phased approach where it provides ‘standards 

that encourage feasible improvement in technical and operational energy efficiency’.183 

Therefore the SECT as an independent MBM does not meet the five criteria outlined 

above and should be removed from this selective process. 

 

Under the EIS scheme co-sponsored by Japan and the WSC in 2011, the EEDI applied 

to both new and existing ships,184 which is infeasible due to the limitation of the EEDI’s 

application scope. In 2012, as a response to these concerns on the EEDI’s application to 

                                                 
181 Psaraftis, above n 61, 217.  
182 Application of the EEDI to Existing Ships, submitted by INTERCARGO, MEPC 63rd Session, Agenda Item 5, 
IMO Doc MEPC 63/5/12 (6 January 2012) para 19.  
183 Proposal of the United States to Enhance Energy Efficiency in International Shipping, submitted by the United 
States, MEPC 65th Session, Agenda Item 4, IMO Doc MEPC 65/4/19 (8 March 2013) para 1.  
184 Efficiency Incentive Scheme (ETS), submitted by Japan and the World Shipping Council, MEPC 63nd Session, 
Agenda Item 5, IMO Doc MEPC 63/5/3 (25 November 2011) para 2.  
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existing ships, Japan and the WSC updated the EIS. Based on the updated EIS, the 

EEDI only applies to new ships whereas existing ships are required to continue to pay 

the contribution. 185  However, those existing ships which have undergone a major 

conversion should be treated as new ships in accordance with Regulation 5.4.3 of 

revised Annex VI to MARPOL 73/78.186 In this case it appears that there is no technical 

difficulty with the EEDI. However, the revenues generated by this scheme are mainly 

allocated to cover the costs and expenses of administration, adaptation projects under 

the UNFCCC, R&D projects with the aim of reducing the shipping industry’s CO2 

emissions, and the IMO’s technical cooperation program.187 The failure to incorporate 

the CBDR principle into this scheme is not consistent with the fifth criterion for 

selecting MBMs (the incorporation of the CBDR and NMFT principles).  

 

These two hybrid MBMs are also not ‘cost-effective’. Given that the EEDI already 

applies to new ships under the 2011 amendments of Annex VI to MARPOL 73/78, the 

adoption of either of these two hybrid MBMs would lead to a ‘great cost to society’.188 

This is because if either of these MBMs were adopted, new ships would be doubly 

regulated and impacted in two ways: firstly they would be directly impacted by a 

technical measure, and secondly they would be indirectly impacted by a hybrid 

MBM.189 Although existing ships under the EIS would not be impacted by a hybrid 

MBM, a combination of these factors would ‘accelerate the marginalization of the 

majority of older ships’ in the international shipping industry.190 This consequence is 

not consistent with the first criterion of selecting MBMs (the incentive to technological 

change). Therefore, it appears reasonable to remove these two hybrid MBMs from the 

list of most suitable MBMs for the international shipping industry on the basis that they 

are practically infeasible.  

 

                                                 
185 Draft Legal Text on the Modified Efficiency Incentive Scheme (EIS), submitted by Japan, MEPC 64th Session, 
Agenda Item 5, IMO Doc MEPC 64/5/2 (28 June 2012) paras 13-14.  
186 Ibid para 15.  
187 Ibid annex art 8.3.  
188 Grouping and Evaluation of Proposed MBMs, submitted by Greece, Intersessional Meeting of the Working Group 
on GHG Emissions from Ships 3rd Session, Agenda Item 3, IMO Doc GHG-WG 3/3 (24 February 2011) para 38.  
189 Ibid.  
190 Ibid.  
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Step 2: Eliminate a Penalty on Trade and Development MBM by the Bahamas 

 

The Penalty on Trade and Development MBM raised by the Bahamas in 2010 is an 

incomplete MBM, or a ‘do-nothing’ proposal. 191 Essentially the Bahamas suggested 

some regulatory principles for designing MBMs. For example, the imposition of any 

costs should be proportionate to the contribution by international shipping to global CO2 

emissions; care must be taken to avoid restricting world trade; and developing States 

should not be faced with a penalty upon their trade and development. However, these 

principles could also constitute a MBM in that they suggest a scheme based on the 

contribution paid by international shipping for the purpose of reducing global CO2 

emissions. This scheme might work on the ground that fuel price would serve as ‘a key 

driver’ for the reduction of GHG emissions as fuel prices rise.192  

 

In 2011 the Bahamas submitted an updated proposal and its draft regulation. It proposed 

a phased reduction program for the MBM based on the age of new and existing ships.193 

The Bahamas also argued that ‘technical and operational measures are the only direct 

and effective means to deliver cuts in C O2  emissions’. 194  This amendment to the 

Bahamas proposal does not develop any further mechanism in terms of being a fully 

developed MBM. The fact that the Bahamas original MBM was incomplete and has not 

been developed as a fully-fledged MBM proposal justifies its exclusion from the list of 

suitable MBM options at least at this stage. 

 

Step 3: Put on hold the ETS proposals 

 

                                                 
191 Psaraftis, above n 61, 221.  
192 Ibid 214.  
193 Mandatory CO2 Emission Cut Targets through Technical and Operational Measures, submitted by the Bahamas, 
MEPC 62nd Session, Agenda Item 5, IMO Doc MEPC 62/5/13 (6 May 2011); See also Draft Regulations To Be 
Included in MARPOL Annex VI for the Control of CO2 Emissions from Ships, note by the Bahamas, MEPC 63rd 
Session, Agenda Item 5, IMO Doc MEPC 63/5/1 (24 November 2011).  
194 Need and Purpose of an MBM: How Technical and Operational Measures Are the Only Direct and Effective 
Means to Deliver Cuts in CO2 Emissions, submitted by the Bahamas, Intersessional Meeting of the Working Group 
on GHG Emissions from Ships 3 rd Session, Agenda Item 2, IMO Doc GHG-WG 3/2 (22 December 2010).  
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To date some studies have been conducted on the effectiveness of an ETS,195 as well as 

a comparative analysis of a global ETS and an international GHG Fund. 196  The 

examined aspects of these two MBMs include the certainty in cap or price, 

administrative burden, carbon leakage, evasion and fraud, and experience in other 

contexts. Although no clear preference has been given in most of these studies, it seems 

that a global ETS and an international GHG Fund are the MBM proposals which are 

favoured by most commentators. The two schemes (a global ETS and an international 

GHG Fund) both provide the incentive to technological change (the first criterion),197 

leave room for potential incorporation of the CBDR and NMFT principles (the fifth 

criterion),198 and can be compatible with international law and IMO legal framework 

(the fourth criterion).199 Therefore, this section only examines the ETS against two of 

the five criteria outlined above, i.e., environmental effectiveness and cost-effectiveness 

(the first criterion), and practical feasibility of implementation (the third criterion). 

 

Firstly, it is practically infeasible for a global ETS to be implemented due to the lack of 

support from its main stakeholders. The relationship between a global ETS and its main 

stakeholders is complex. While the design of an ETS can influence decisions of 

stakeholders, the interaction of stakeholders also impacts the effectiveness of the 

ETS.200 Chapters 5 and 6 have identified the responses from main stakeholders on the 

proposed ETS MBMs. The international shipping industry, in particular shipowners and 

ship operators, prefer a levy or compensation fund-based MBM and oppose any ETS 

                                                 
195 See, eg, Garyfalia Nikolakaki, 'Economic Incentives for Maritime Shipping Relating to Climate Protection' (2013) 
12(1) WMU Journal of Maritime Affairs 17; Ekström, above n 59; Anca Cristea et al, 'Trade and the Greenhouse Gas 
Emissions from International Freight Transport' (2013) 65(1) Journal of Environmental Economics and Management 
153; Kevin Anderson and Alice Bows, 'Executing A Scharnow Turn: Reconciling Shipping Emissions with 
International Commitments on Climate Change' (2012) 3(6) Carbon Management 615.  
196 See, eg, Psaraftis, above n 61, 223-227.  
197 Both the two schemes set the contribution or a sector-wide cap on net emissions from international shipping based 
on actual performance of ships, which provides an incentive for ships to reduce GHG emissions through 
technological upgrade.  
198 Both the two schemes suggest that the CBDR principle could be reflected in these schemes in certain ways. This 
issue is further discussed in this section.  
199  To date the divergent views on this criterion mainly lie in two aspects, i.e., whether the CBDR principle 
incorporated by the UNFCCC has been fully reflected in these MBM options, and whether the IMO has the mandate 
and competence in regulating these MBMs. These issues are discussed in chapters 2,4,7.  
200  Zhihong Yang et al, 'An Analysis of Greenhouse Gas Emission Trading System from the Perspective of 
Stakeholders' (2010) 2 Procedia Environmental Sciences 82, 82.  
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proposals in that a global ETS is ‘unworkable’ for the shipping industry.201 Indeed, this 

opposition mainly concerns the setting of a cap within the ETS, which from the point of 

view of the shipping industry would distort international trade and impede the benign 

development of the industry.202 Furthermore, it is argued that a global emissions cap is 

‘extremely unlikely at least in the short run’ due to expected opposition from 

developing countries. 203  The responses from national shipping industries of various 

countries are more complex. Most national shipping industries in developing countries 

have not expressed their views on preferred MBMs. While shipping industries in Greece 

and South Korea oppose an ETS, Australia and the UK’s shipping industries support 

it.204 It can be deduced that the overwhelming majority of the global shipping industry 

opposes the future adoption of an ETS by the international shipping industry. Compared 

with the shipping industry, flag and port States have more diverse views on their 

preferred MBMs. Based on the case studies in Chapter 6, Greece and Japan’s preferred 

MBMs are GHG Fund and EIS respectively, whereas Panama prefers the Bahamas’ 

proposal, China dislikes any MBM, and it appears that Vanuatu tends towards accepting 

any MBM.  

 

There is no consensus on a preferred MBM among the main stakeholders in the GHG 

emissions issue. However, there is an overwhelming trend in global shipping industry 

for opposing any ETS, which if combined with the different weighting of these 

stakeholders as discussed in the first part of this chapter,205 would make the ETS less 

likely to be feasible for future implementation. In other words, it is most likely that the 
                                                 
201 See, eg, Round Table of International Shipping Associations, above n 63.  
202 Ibid.  
203 Hamdi-Cherif, Guivarch and Quirion, above n , 733-734. Hamdi-Cherif, Guivarch and Quirion assert that five 
factors make it unlikely for a global emissions cap to be accepted by developing countries. They are the lack of 
incorporation of the CBDR principle, possible constraints to economic growth and sustainable development, political 
protests from developing countries, revenue management issues, and the lack of support from the US. But these 
authors also recognise that a global emission cap should be an ultimate goal in the long term. Although this analysis is 
not specifically aimed at the shipping industry, the opposition from developing countries on this emissions cap issue 
is similar in these two cases.  
204 It is also worthwhile to mention that the global ETS for international shipping proposed by the shipping industries 
of Australia, the UK, Sweden and Belgium in 2009 is a bit different from the three ETS proposals proposed by 
Norway, UK and France. For example, the ETS proposed by these national industries recognises the CBDR principle 
but does not provide specific means to incorporate the principle. Instead, it simply mentions that this principle needs 
to be reflected in an ETS. Whereas the three ETS proposals discussed in this section incorporate the CBDR principle. 
See Australian Shipowners Association et al, above n 78, para 21.  
205 That is, from regulation and enforcement perspectives, the importance of these stakeholders can be roughly ranked 
from high to low as the shipping industry, flag States and port States. In other words, the weighting of the shipping 
industry is higher than that of flag and port States in this maritime context.  
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proposed ETS proposals would violate the third criterion of selecting MBMs (practical 

feasibility).  

 

Secondly, current ETS proposals have incorporated both the CBDR and the NMFT 

principles, but the approaches to this incorporation would make this regulation costly 

and less effective. The main approach for Norway’s ETS proposal to incorporate the 

CBDR principle is to provide two exemptions from applying the scheme, namely ships 

below certain sizes and ships on international voyages to SIDS and/or LDCs.206 To 

ensure that the criteria for exemption are always fulfilled, this ETS scheme also has a 

time limitation (eg, five years), and a new application is required to prolong the 

exemption after this required period expires.207 However, the second exemption would 

probably make some shipowners and ship operators opt for certain shipping routes 

through the SIDS or LCDs so as to get emission exemptions.208 This evasion would 

significantly diminish the effectiveness of this MBM. Furthermore, it is argued that if a 

global ETS only applies to the shipping industry rather than other transport modes (such 

as aviation, rail, road and inland waters), the shipping industry would become ‘more 

costly’ and trade may shift to other modes of transport.209 The fact that some global 

trade can only be conducted by ships does not justify the ETS’s sole application to the 

shipping industry. Currently it remains uncertain whether a global ETS would apply to 

other transport modes. While both of these two potential problems constitute carbon 

leakage210 and would possibly lead to evasion and fraud,211 these ETS proposals are 

clearly not consistent with the first criterion of selecting MBMs (environmental 

effectiveness and cost-effectiveness). However, it is suggested that these problems 

could be resolved if the CBDR principle were to be incorporated in other ways such as a 

phased application of an ETS.212  

                                                 
206 A Further Outline of A Global Emission Trading System (ETS) for International Shipping, submitted by Norway, 
MEPC 60th Session, Agenda Item 4, IMO Doc MEPC 60/4/22 (15 January 2010) annex 2, p 12.  
207 Ibid.  
208 See ch 4, 4.3.3.2.  
209 Nikolakaki, above n 195, 36.  
210 Carbon leakage generally refers to differentiated carbon policies and their subsequent impacts on GHG emissions. 
See ch 4, 4.3.3.2. 
211 Psaraftis, above n 61, 226. Psaraftis asserts that the ETS provides ‘substantial’ potential for evasion and fraud, and 
some fraud cases have been reported within the EU ETS and elsewhere. 
212 A. Miola, M. Marra and B. Ciuffo, 'Designing A Climate Change Policy for the International Maritime Transport 
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mitigation and adaptation activities via the UNFCCC and R&D, and financial and 

technological transfer within the IMO framework. 

 

 

Figure 7.3 Meeting a Global Reduction Target through Offsetting Mechanism in 
an International GHG Fund for GHG Emissions from Ships228 
 

7.5.4.4.2 The Fulfilment of the CBDR Principle 

 

Each developing country Party to the UNFCCC would be entitled to obtain an 

unconditional payment (rebate) equal to the cost incurred due to an add-on RM built 

into a global GHG Fund. The amount of rebate would be calculated annually in 

proportion to a key. The proposed key is a country’s share of global seaborne imports 

by value. Under this scheme, once the contributions are collected by the International 

GHG Fund, these revenues should be disbursed in two steps. In the first step, any 

economic costs incurred by a developing country Party participating in this scheme is 

paid/rebated unconditionally, however, a developing country could decide to forego a 

                                                 
228 An International Fund for Greenhouse Gas Emissions from Ships, submitted by Cyprus, Denmark, the Marshall 
Islands, Nigeria and the International Parcel Tankers Association (IPTA), MEPC 60th Session, Agenda Item 4, IMO 
Doc MEPC 60/4/8 (18 December 2009) para 39.  
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part of or the entire rebate. In the second step, the remaining revenue is disbursed 

through the operating entity of the financial mechanism of the UNFCCC.229  

 

The first step of revenue disbursement makes consumers in developed countries 

exclusively responsible for the net revenue, so that there would be ‘no net incidence’ on 

developing countries. This consequence is the same as that of the differentiated central 

obligations category of the CBDR principle. Developing countries would not bear any 

mandatory obligations under this scheme although the NMFT principle also applies in 

this process. Furthermore, the second step of revenue allocation provides an extra bonus 

for the most vulnerable countries, which can be regarded as the granting of financial and 

technological assistance under the CBDR principle. Through these means, both the 

CBDR and the NMFT principles are fully incorporated in this proposed MBM. 

 

It is also worthwhile to mention that the list of countries in Annex I to the UNFCCC 

was adopted in 1992 and has been one of the main criteria for identifying developed 

States and developing States. It is anticipated that this list will be updated and 

maintained in the 2015 international climate change agreement. As discussed earlier, 

there are divergent regulatory interests and economic situations among developing 

countries. Therefore, it will be necessary to review and update the list for developing 

countries while also reviewing the share of these countries in global seaborne imports. 

 

7.5.4.4.3 Application Threshold of the Scheme 

 

This scheme is a merger of two current MBM proposals. Concerning the application 

threshold of this scheme, the proposers of the International GHG Fund have suggested 

that it apply to ships over 400 GT,230 while the IUCN have proposed a much higher 

threshold, such as over 4,000 GT.231 The reason for the IUCN suggesting a higher 

                                                 
229 The information in this paragraph comes from a proposal submitted by the IUCN. A Rebate Mechanism for A 
Market-based Instrument for International Shipping, submitted by the International Union for Conservation of Nature 
(IUCN), MEPC 60th Session, Agenda Item 4, IMO Doc MEPC 60/4/55 (29 January 2010).  
230 The International Greenhouse Gas Fund, submitted by Cyprus, Denmark, the Marshall Islands and Nigeria, 
Intersessional Meeting of the Working Group on GHG Emissions from Ships 3rd Session, Agenda Item 3, IMO Doc 
GHG-WG 3/3/4 (25 February 2011) annex 3, art 5.  
231 A Rebate Mechanism for A Market-based Instrument for International Shipping, submitted by the International 
Union for Conservation of Nature (IUCN), MEPC 60th Session, Agenda Item 4, IMO Doc MEPC 60/4/55 (29 January 
2010) para 33.  
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threshold for an MBM is to favour these SIDS and LDCs since the ports of these 

developing countries can only receive smaller ships.232 It has also been argued that a 

higher threshold could encourage the modal shift from some land-transport to more 

energy efficient coastal shipping in many countries, as well as facilitating the 

implementation of this scheme by reducing the number of ships subject to it.233 Since 

the threshold of 400 GT has become common for IMO-regulated treaties, it is 

reasonable to maintain this threshold if future regulation on this proposed MBM rests 

solely with the IMO. However, there would be fewer barriers to achieving such a 

convention which stipulates a higher application threshold for the scheme if this scheme 

is reached through an independent international convention under the auspices of the 

IMO and/or other competent international bodies. This convention, if adopted, would be 

beneficial for ensuring the interests of the most vulnerable developing countries.  

 

7.5.4.4.4 The Setting of Reduction Targets 

 

Reduction targets have been a topic for discussion and debate within the IMO since the 

59th MEPC meeting in 2009. 234 As an ‘integral and obvious part of any emissions 

reduction plan’,235 reduction targets are different from a reduction cap. While imposing 

a cap on the total GHG emissions from international shipping has been opposed by the 

shipping industries and many States, the setting of reduction targets compatible with the 

selected MBM has been widely accepted. 236  A phased reduction target has been 

regulated for the EEDI in the revised Annex VI to MARPOL 73/78.237 However, how to 

set a global reduction target for the selected add-on RM built into a global GHG Fund is 
                                                 
232 Ibid.  
233 Ibid para 34.  
234 See, eg, IMO Must Act Decisively to Reduce GHG Emissions from Shipping If It Is to Retain Its Competence in 
Technical and Political Matters Related to Shipping and GHGs, submitted by Friends of the Earth International, 
Greenpeace International and World Wild Fund for Nature, MEPC 59th Session, Agenda Item 4, IMO Doc MEPC 
59/4/47 (22 May 2009) paras 11-14; Comments on MEPC 60/4/48, "An International Fund for Greenhouse Gas 
Emissions from Ships", submitted by Japan, MEPC 60th Session, Agenda Item 4, IMO Doc MEPC 60/4/51 (29 January 
2010) para 4.  
235 IMO Must Act Decisively to Reduce GHG Emissions from Shipping If It Is to Retain Its Competence in Technical 
and Political Matters Related to Shipping and GHGs, submitted by Friends of the Earth International, Greenpeace 
International and World Wild Fund for Nature, MEPC 59th Session, Agenda Item 4, IMO Doc MEPC 59/4/47 (22 
May 2009) para 11.  
236  See, eg, Consideration of Appropriate Targets for Reducing CO2 Emissions from International Shipping, 
submitted by Japan, MEPC 59th Session, Agenda Item 4, IMO Doc MEPC 59/4/35 (8 May 2009) para 18.3, 19.  
237 MARPOL Annex VI (2011) reg 21.  
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not so straightforward. Two issues need to be properly addressed, namely, who sets the 

target and what the target is.  

 

First, should the reduction target be set by the UNFCCC or the IMO? Given that the 

GHG Fund proposal provides two options, a decision needs to be made in the future. 

Taking into account the different expertise and mandate of these two organisations, it 

would be reasonable to propose that the UNFCCC decides the reduction target for 

MBMs involving ‘in-sector and out-of-sector’ reductions, while the IMO decides the 

target for in-sector MBMs. Based on this criterion, the reduction target of this proposed 

MBM would be decided by the UNFCCC process, including the scheduled global 

climate change agreement to be adopted in 2015.  

 

Second, what will the reduction target be? Regarding this question, the draft text of the 

Convention on the International GHG Fund only provides that ‘international shipping 

shall reduce its emissions of CO2 by x% [in 20xx] compared to [20xx]’.238 While the 

proposers of the GHG Fund suggested that this target should be set based on emissions 

levels in 2007,239 some NGOs proposed that this target should reflect the emissions 

reductions target in developed countries.240 The setting of reduction targets is a complex 

and technical matter. However, it has been suggested that three elements should be 

taken into account in deciding an appropriate global reduction target for this proposed 

MBM.241 They are the prospects for the growth in the global economy before 2020, the 

long life time of ships, and the reduction potential and reduction efforts of other sectors 

                                                 
238 The International Greenhouse Gas Fund, submitted by Cyprus, Denmark, the Marshall Islands and Nigeria, 
Intersessional Meeting of the Working Group on GHG Emissions from Ships 3rd Session, Agenda Item 3, IMO Doc 
GHG-WG 3/3/4 (25 February 2011) annex, art 3.  
239 An International Fund for Greenhouse Gas Emissions from Ships, submitted by Cyprus, Denmark, the Marshall 
Islands, Nigeria and the International Parcel Tankers Association (IPTA), MEPC 60th Session, Agenda Item 4, IMO 
Doc MEPC 60/4/8 (18 December 2009) para 40.  
240 IMO Must Act Decisively to Reduce GHG Emissions from Shipping If It Is to Retain Its Competence in Technical 
and Political Matters Related to Shipping and GHGs, submitted by Friends of the Earth International, Greenpeace 
International and World Wild Fund for Nature, MEPC 59th Session, Agenda Item 4, IMO Doc MEPC 59/4/47 (22 
May 2009) para 12. These NGOs assert that  

‘The shipping industry is by any measure a mature and well-developed industry, and as such, its targets must reflect 
those of developed countries. This means: international shipping GHG emissions must be reduced to at least 40% 
below the 1990 levels by 2020 and at least 80% below the 1990 levels by 2050.’  
241 An International Fund for Greenhouse Gas Emissions from Ships, submitted by Cyprus, Denmark, the Marshall 
Islands, Nigeria and the International Parcel Tankers Association (IPTA), MEPC 60th Session, Agenda Item 4, IMO 
Doc MEPC 60/4/8 (18 December 2009) para 41.  
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in particular the international aviation sector which is currently working on a MBM to 

be adopted by 2016 and to be implemented by 2020.242  

 

7.5.4.4.5 The Timing for Adopting the Scheme and its Legal Instrument 

 

The discussions in Chapter 5 indicated that the international shipping industry believe 

that MBMs are ‘not justified at this particular time’ although it agrees that MBMs are 

necessary for achieving absolute emissions reduction from ships.243 Given that there are 

ongoing discussions on furthering the improvement of current energy efficiency 

measures within the IMO, and the effectiveness of technical and operational measures 

has not been assessed yet, it is likely that a proposed MBM will be not adopted in the 

short term. The scheduled 2015 global climate change agreement may involve the 

setting of new global reduction targets, which if combined with the possible adoption of 

a global MBM by the international aviation section in 2016, may enable the adoption of 

a MBM by the international shipping sector in or after 2016. As to the legal instrument, 

it is likely that the add-on RM built into a global GHG Fund MBM would be adopted by 

means of an international convention under the auspices of the IMO and the UNFCCC 

if it finds support among States. 

 

7.5.5 Optimising Institutional Arrangements 

 

Similar to relevant laws, regulations and policies, institutional arrangements are also an 

integral part of a regulatory framework. However, not all international environmental 

institutions have been regarded as effective and legitimate,244 and the degree of this 

fragmentation has a ‘crucial impact on the effectiveness and performance of a 

governance system’. 245  Given that institutional fragmentation exists in current 

international regulation of GHG emissions from international shipping, how to 

effectively manage this fragmentation is significant for the smooth implementation of 

                                                 
242 Ibid.  
243 Round Table of International Shipping Associations, above n 63.  
244 Steinar Andresen and Ellen Hey, 'The Effectiveness and Legitimacy of International Environmental Institutions' 
(2005) 5(3) International Environmental Agreements: Politics, Law and Economics 211, 223.  
245 Hackmann, above n 22, 85.  
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on RM could be fulfilled within the GHG Fund through the administration of a new 

body within the UNFCCC.  

 

While this section proposes a MBM merged from two current MBM proposals, it is also 

possible that an in-sector MBM could be adopted by the shipping industry in the future 

provided that a similar MBM is adopted by the international aviation sector in 2016. If 

that occurs, the institutional arrangements would be different from those envisaged 

under the proposed add-on RM built into a global international GHG Fund. In that 

circumstance it is possible that the IMO would be the sole regulator of the GHG 

emissions issue due to the nature of the MBM and the mandate of the IMO as discussed 

in Chapter 4. 252  As things stand at this time, it appears important for various 

stakeholders to raise their awareness and knowledge of current MBM options, facilitate 

the political will and cooperate closely with various States in adopting an MBM suitable 

for both developed and developing countries in the long term.253  

 

7.6 Conclusion 

 

Stakeholders play a vital role in the formation and improvement of the regulatory 

framework of GHG emissions from international shipping, and the order of importance 

of these stakeholders from the regulation and enforcement perspectives can be roughly 

ranked from high to low as the shipping industry, flag States and port States. To date the 

global climate change regime under the UNFCCC process and the IMO GHG emissions 

regime have formed and been contributing to the development of this regulatory 

framework. Based on the analyses of previous chapters, this chapter has identified three 

main deficiencies in current legal and institutional frameworks for reducing GHG 

emissions from international shipping. They are deficiencies in the EEDI and SEEMP, 

                                                 
252 See Ellul, above n 94, 24. Ellul asserts that the IMO is the most suitable body for regulating MBMs in that ‘the 
existing IMO framework would provide the necessary implementation and verification mechanisms by requiring flag 
States and allowing port States and coastal States to enforce such international measures’. 
253 See, eg, the ICAO Assembly Resolution A38-18 requires ‘the active engagement and cooperation of States and the 
industry’ in drafting and discussing a future MBM which should reflect the ‘collective commitments’ of the 
international aviation industry. Consolidated Statement of Continuing ICAO Policies and Practices Related to 
Environmental Protection-Climate Change, Assembly 38th Session, ICAO Doc Res A38-18 (4 October 2013) 
preamble.  
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[We] seek solutions that benefit the environment. A differentiated deal is 

better for the environment than no deal at all, and time is short… 

 

                               ----Statement by World Wide Fund for Nature (WWF)1 

 

 

 

8.1 Introduction 

 

The process to regulate the reduction of GHG emissions from international shipping is 

comprehensive and controversial. It involves political, historical, economic and 

technical considerations and cuts across international maritime law, international 

environmental law, and international trade law. It has been necessary to find political 

compromises and develop innovative regulatory efforts. The purpose of this thesis is to 

identify gaps in the current regulatory framework for the reduction of GHG emissions 

from international shipping, and to identify options and recommendations for improving 

this framework. This thesis synthesised applicable international environmental law 

principles and examined the responses of the main stakeholders.  

 

This concluding chapter consists of three parts. The first part examines the application 

of selected international environmental law principles to the GHG emissions issue. The 

second part identifies the responses to this issue from the UN, the IMO, the shipping 

industry, flag States and port States. The gaps and gap-filling recommendations are 

provided in the last part.  

 

8.2 Applicable International Environmental Law Principles 

 

                                                 
1 Report of the Marine Environment Protection Committee on its 58th Session, IMO Doc MEPC 58/23 (16 October 
2008) annex 9, p 25.  
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Chapter 2 examined the applicability of international environmental law principles to 

the reduction of GHG emissions from international shipping. It was argued that GHG 

emissions from international shipping, in particular CO2, are a type of ‘conditional’ 

pollution. From this perspective, GHG emissions are pollutants on the basis that they 

engender ‘deleterious effects’ or lead to ‘significant’ environmental impact. This view is 

consistent with the definition of marine pollution in the United Nations Convention on 

the Law of the Sea (LOSC) and with the national legislation of a number of countries. 

GHG emissions from international shipping, being a type of pollution, trigger the 

application of many marine pollution-related treaties. This argument and the principles 

relating to flag State, coastal State and port State jurisdiction also underpin the 

application of international environmental law principles to GHG emissions from 

international shipping. 

 

In customary international law, States are obliged to prevent, reduce and control 

transboundary harm resulting from activities under their jurisdiction or control where 

transboundary harm occurs. States also have a duty to cooperate in mitigating 

transboundary environmental risks and emergencies, through notification, consultation, 

negotiation, and in appropriate cases, environmental impact assessment. It was argued 

that GHG emissions from international shipping might lead to transboundary harm 

under four scenarios, namely: 

 

• The harm is caused to the high seas and the deep seabed, or international airspace which is 
the airspace above the high seas and exclusive economic zones (EEZ) of coastal States; 

• The harm is caused between the flag State and the coastal State or port State; 
• The harm is caused between the flag State and a third State; or 
• The harm is caused between two flag States. 

 

On this basis, the duties associated with transboundary harm would apply in the context 

of GHG emissions from international shipping. These include a flag State’s primary 

prescriptive and enforcement jurisdiction and responsibility to prevent, reduce and 

control transboundary harm resulting from GHG emissions from the ships entitled to fly 

its flag. To achieve this goal, flag States need to adopt national legislations on the 

reduction of such emissions, taking into account the amended Annex VI to the 

International Convention for the Prevention of Pollution from Ships (MARPOL 73/78) 
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irrespective of whether they have ratified this amendment. Flag States need to conduct 

regular surveys, issue or empower other parties to issue the International Energy 

Efficiency Certificate to ships flying their flags, as well as impose administrative 

penalties or institute proceedings in relation to offences. Furthermore, coastal States and 

port States also have a duty to cooperate in mitigating transboundary environmental 

risks arising from excessive GHG emissions from international shipping. 

 

The precautionary principle is a customary international law principle that has been 

incorporated into many international treaties. Although GHG emissions from ships have 

been recognised as harmful, there is not yet scientific proof that they have caused 

specific impacts. The application of the precautionary principle to this context would 

justify the action of States in taking proactive steps to tackle shipping GHG emissions. 

In contrast to the precautionary principle, the polluter-pays principle aims to address 

three relevant questions, namely: who is the polluter? what should the polluter pay for? 

and, how to pay? It was argued that in the context of the GHG emissions issue the 

polluter should include ship owners, ship operators, and flag States under certain 

circumstances. The cost should be put in a global context through adopting uniform 

measures, whereas the means of payment could include various technical, operational, 

and market-based measures (MBMs). In particular, MBMs which involve the global 

emissions reduction of different sectors may better reflect the polluter-pays principle. 

 

The Common but Differentiated Responsibility (CBDR) principle is an important 

international environmental law principle, and has been widely incorporated into global 

climate change regulations. The No More Favourable Treatment (NMFT) principle is a 

principle which has been consistently applied to all IMO treaty instruments. The 

reduction of GHG emissions from international shipping involves measures taken by 

both the global climate change regime and IMO regulations. While the NMFT principle 

underscores the uniform application of applicable standards to all ships calling at ports 

of port States, the CBDR principle emphasises differentiated treatment towards 

developed States and developing States in the course of tackling climate change. It is 

thus controversial whether the two principles should be applied to the GHG emissions 

issue because in many respects they conflict. Chapter 2 examined divergent views on 
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these principles and asserted that both principles should be applied to the issue. 

However, it is difficult to devise methods to incorporate the CBDR and NMFT 

principles into the IMO’s regulation of GHG emissions from international shipping. 

While it is easier to apply the NMFT principle, the main challenge is in the application 

of the CBDR principle. It was suggested that differentiated treatment should be broadly 

interpreted to cover differentiated central obligations, differentiated implementation 

arrangements, and the granting of assistance including financial and technological 

assistance. Accordingly, the CBDR principle could be applied to the GHG issue in 

different ways depending on the nature of various measures for addressing this issue.  

 

The findings in Chapter 2 were then discussed in Chapters 3 to 6 in relation to the 

responses from the main stakeholders. These responses, together with the findings in 

Chapter 2, underpinned the identification of gaps and gap-filling options in relation to 

the regulatory framework for the reduction of GHG emissions from international 

shipping as discussed in Chapter 7.  

 

8.3 Findings on Main Stakeholders in GHG Emissions from International Shipping 

 

The main stakeholders of GHG emissions from international shipping, including the 

UN, the IMO, the shipping industry, and various flag States and port States, play 

significant roles in the regulation and enforcement of global regulatory initiatives. 

Chapters 3 to 6 assessed the responses from these stakeholders to the GHG emissions 

issue.  

 

The UN has provided legal and institutional responses to the reduction of GHG 

emissions from international shipping. Chapter 3 focused on these responses. This GHG 

emissions issue has been discussed under both the international climate change regime 

(the United Nations Framework Convention on Climate Change (UNFCCC) process) 

and the IMO GHG Emissions regime. Regarding the international climate change 

regime, the UNFCCC’s Subsidiary Body on Scientific and Technological Advice 

(SBSTA) started to address this problem in 1995 before the IMO received its GHG 

mandate from Article 2(2) of the Kyoto Protocol in 1997. While the SBSTA failed to 
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reach consensus in adopting the allocation of emissions from marine bunker fuels, the 

subsequent Ad-Hoc Working Group on Long-term Cooperative Action (AWG-LCA) 

under the UNFCCC had not achieved any breakthrough in terms of regulatory 

principles on this issue before it was terminated at the Doha Climate Change 

Conference in 2012. Currently regulatory measures to reduce shipping GHG emissions 

mainly rely on the work of the IMO. Nevertheless, it is possible that the scheduled 2015 

universal climate agreement, if adopted, might influence the regulation of GHG 

emissions from international shipping. In particular, the way that the CBDR principle 

will be incorporated into this agreement will have an effect on the further regulation of 

the GHG emissions issue within the IMO. 

 

A number of UN institutions have been established to address climate change. Among 

them, the IPCC has emphasised the necessity and urgency of tackling GHG emissions 

from shipping by releasing five assessment reports. The United Nations Environment 

Programme (UNEP) and World Meteorological Organization (WMO) raised public 

awareness on the need to tackle the issue and implement the outcomes within the 

international climate change regime; the UNFCCC and its Kyoto Protocol and their 

conferences of the parties of the UNFCCC (COPs) and COPs serving as the Meeting of 

the Parties to the Kyoto Protocol (CMPs), as well as the UNFCCC’s SBSTA and AWG-

LCA, have provided crucial platforms for different countries to negotiate the regulatory 

principles and reduction targets in relation to global regulation on marine bunker fuels, 

the main source of emissions from international shipping.  

 

Chapter 4 examined the regulatory initiatives achieved within the IMO. It was argued 

that the Convention on the International Maritime Organization (IMO Convention) and 

the LOSC provide the IMO with general competence to regulate GHG emissions from 

ships, while the Kyoto Protocol gives the IMO a specific mandate to regulate this 

matter. These competences enable the IMO to apply both the CBDR and NMFT 

principles to address GHG emissions from international shipping, which recalled the 

discussion of the two principles in Chapter 2. It was also argued that the IMO has an 

exclusive role in regulating technical and operational measures and non-exclusive role 

in regulating MBMs, with regard to reducing GHG emissions from international 
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shipping. This chapter continued to examine the amendments to Annex VI to the 

International Convention for the Prevention of Pollution from Ships (MARPOL 73/78). 

These amendments partially regulate this GHG emissions issue by making mandatory 

the Energy Efficiency Design Index (EEDI) for new ships, and the Ship Energy 

Efficiency Management Plan (SEEMP) for all ships. It was argued that these adopted 

technical and operational measures are a significant advance in regulating GHG 

emissions from ships. These measures were a breakthrough in the lengthy deadlock on 

negotiations between various countries on shipping GHG emissions within the IMO, 

and also confirmed the leading role of the IMO in regulating this issue. Scenario 

modelling has demonstrated that the estimated C O2  emissions reduction due to 

combined EEDI and SEEMP will lead to significant emissions reduction, if projected 

growth in world trade is not taken into account. However, some deficiencies also exist 

in these technical and operational measures. Their effectiveness needs to be improved 

and strengthened, and the lack of sufficient support from major developing countries 

also imposes challenges for their future implementation. Furthermore, it was anticipated 

that MBMs would in time be adopted by the IMO and/or other competent international 

institutions as a supplement for the EEDI and SEEMP to reduce GHG emissions from 

ships. To date seven types of MBM proposals have been submitted to the IMO for 

further discussion and debate. However, no MBM proposals have been widely accepted.  

 

The shipping industry plays a crucial role in the reduction of GHG emissions from 

international shipping. The industry puts forward suggestions and provides feedback for 

the introduction of a new instrument, and develops initiatives to implement the 

instrument after it is adopted. Chapter 5 canvassed the response of the shipping industry 

to this GHG emissions issue. At the international and regional level, global shipping 

organisations support the leading role of the IMO in regulating GHG emissions from 

ships, and agree that both technical and operational measures would help to reduce 

GHG emissions. It was argued that a GHG Fund or levy-related MBM is more 

acceptable to international and regional organisations. Although most of these 

organisations assert that the NMFT principle should be solely applied to this GHG 

emissions issue, the international shipowners association accepts the incorporation of 

the CBDR principle into proposed MBMs.  
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At the national level, shipping industries from various countries generally welcome the 

EEDI and SEEMP except that some insist that the CBDR principle should be 

incorporated into these measures. The divergence of these shipping industries mainly 

lies in their differing views on the proposed MBMs. Case studies indicated that 

UNFCCC Annex I States support the adoption of a MBM but disagree on their 

preferred MBMs. For example, Australia and the UK support a global Emissions 

Trading System (ETS) for international shipping and accept the application of the 

CBDR principle in this regard while Greece prefers a GHG Fund or levy relevant 

MBM. Within the UNFCCC non-Annex I States, the Korean shipping industry prefers a 

GHG Fund or levy-related MBM, whereas China and India believe that it is still 

premature to adopt any MBM. It was thus argued that the development status of a 

developing country, in particular its technological capability, determines the willingness 

of its shipping industry to accept an MBM. Emerging non-Annex I economies 

possessing better technologies, such as South Korea and Singapore, tend to accept an 

MBM more easily.  

 

Flag States and port States are two vital stakeholders in the GHG emissions reduction 

from international shipping issue, and they are involved in both the legislative and 

implementing processes around this issue. Chapter 6 identified the responses of flag 

States and port States. Case studies on Greece and Japan revealed that flag States under 

the UNFCCC Annex I have similar positions towards the adoption of technical and 

operational measures by the IMO. Their attitudes to the proposed MBMs are also 

positive, although they have different preferences on the form MBMs should take. In 

comparison with the UNFCCC Annex I flag States, non-Annex I flag States have more 

diverse responses towards this GHG issue due to their differing regulatory interests. 

Case studies on Panama, China and Vanuatu indicated that major developing flag States 

and some other developing States are the main supporters of applying the CBDR 

principle to the regulation of this GHG issue and these States pay more attention to their 

needs in capacity building and technology transfer rather than the regulation itself. 

Generally they prefer technical and operational measures rather than MBMs. 
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Nevertheless, major ‘flag of convenience’ (FOC) States support the NMFT principle 

and tend to welcome most relevant regulatory measures.  

 

The role of port States in implementing the adopted EEDI and SEEMP has been limited 

to verifying the International Energy Efficiency Certificate (IEE Certificate). However, 

many port States have voiced their views. They have recognised the importance of 

regulating this issue and asserted that ports should take practical and effective measures 

to address this problem. While the International Association of Ports and Harbors 

(IAPH) has taken initiatives in tackling this matter, regional Memoranda of 

Understanding (MOUs) on port State control have also added the IEE Certificate to 

their ‘List of MOU Deficiency Codes’ to support the IMO’s work. However, it was 

argued in Chapter 6 that current port State control on this GHG issue should be 

strengthened. This is because the current MOUs on port State control are not sufficient 

in achieving effective reduction of GHG emissions from ships, and disagreements 

remain among these port States as to the means to achieve this reduction. For instance, 

some port States under non-Annex I to the UNFCCC require more grace periods and 

assistance in capacity building for implementing the IMO regulations on addressing the 

GHG issue while other port States disagree with this view.  

 

8.4 Gaps and Gap-Filling Recommendations 

 

The global regulation of GHG emissions from international shipping is a process in 

which various stakeholders interact and contribute to the formation and improvement of 

the regulatory framework. The order of importance of these stakeholders from the 

regulation and enforcement perspectives can be roughly ranked from high to low as the 

shipping industry, flag States and port States. To date two parallel regimes, namely the 

global climate change regime under the UNFCCC process and the IMO GHG emissions 

regime, have contributed to the regulation of this GHG issue. Currently GHG emissions 

from international shipping have been partially regulated through technical and 

operational measures in the form of a revised Annex VI to MARPOL 73/78, and seven 

types of MBM proposals have been submitted to the IMO for intensive discussion and 

debate. 
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Based on the analysis in previous chapters, Chapter 7 identified three main deficiencies 

in the current legal and institutional framework for reducing GHG emissions from 

international shipping. Firstly, the adopted technical and operational measures do not 

fully incorporate international environmental law principles and lack full support from 

the main stakeholders in GHG emissions reduction from international shipping. 

Secondly, the absence of MBMs in the current regulatory framework for GHG 

emissions reduction from ships cannot achieve absolute reductions in the long term and 

does not reflect the widely held views in support of MBMs among the main 

stakeholders of the GHG issue. Thirdly, the lack of consensus in applying regulatory 

principles has caused the imbalance of interests between the UNFCCC Annex I States 

and non-Annex I States, as well as institutional fragmentation. 

 

It was further argued in Chapter 7 that the gaps existing in the current regulatory 

framework of this GHG emissions issue could be addressed in five ways. Firstly, to 

improve the EEDI in three respects, namely: to expand the application scope of the 

EEDI through technological innovation and other enhanced technical measures based on 

current EEDI; to improve the EEDI formula; and, to establish a market-based approach 

for technological transfer. Secondly, to strengthen the effectiveness of the SEEMP 

through three approaches, which are providing other incentives for ship operators, 

making the EEOI a mandatory tool, and the granting of more effective financial and 

technological transfer from developed countries to developing countries. Thirdly, to 

improve flag State control through attracting more flag States to ratify Annex VI to 

MARPOL 73/78 and ensure the smooth enforcement of the mandatory IMO Audit 

Scheme by flag States, coastal States and port States which are parties to Annex VI. In 

addition, to strengthen port State control through narrowing the gaps in performance 

among nine regional MOUs on port State control, allowing certain unilateral actions on 

port State control and updating the 2009 Guidelines for Port State Control under the 

Revised MARPOL Annex VI. Fourthly, to adopt an MBM based on an add-on Rebate 

Mechanism (RM) built into a global GHG Fund. Fifth and finally, to optimise 

institutional arrangements for these adopted technical and operational measures, and a 

selected MBM to be adopted in the future. In this respect, it is important to strengthen 
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communication and coordination between the IMO, UNFCCC and WTO so as to 

address the institutional fragmentation existing in the regulation and implementation of 

energy efficiency measures. Whereas under a proposed add-on RM built into a global 

GHG Fund, it is crucial to clarify the institutional mandates of the UNFCCC and the 

IMO, and merge unnecessary administrative bodies to make this scheme cost-effective.  

 

It is anticipated that the path toward the improvement of the current regulatory 

framework of GHG emissions from international shipping, including the enhancement 

of current technical and operational measures and the ultimate selection of an MBM for 

international shipping, would be long. Limiting an increase of two degrees Celsius in 

the global average temperature by 2100 has become the goal of the international 

community. 2 However, a recent report by Asian Development Bank reveals that an 

increase of two degrees Celsius by 2050 is ‘almost unavoidable’. 3  Given the tight 

schedule of achieving this goal, the reduction of GHG emissions from international 

shipping as an important contribution to achieving that target has drawn mounting 

attention from the international community. To date the IMO has been refining the 

adopted technical and operational measures. At the 66th MEPC meeting in April 2014, 

the amendments to Annex VI of MARPOL 73/78 were adopted to expand the EEDI 

application to include an extra five types of ships.4 Meanwhile the Working Group on 

Further Technical and Operational Measures for Enhancing Energy Efficiency of 

International Shipping was established to facilitate the enhancement of further technical 

and operational measures. However, more needs to be done to tackle the rising GHG 

emissions from international shipping. As more developed countries and global 

shipping organisations come to accept the application of both the CBDR and NMFT 

                                                 
2 The two degrees Celsius goal was first put forward by the G-8 in 2009, and later agreed in the Copenhagen Accord. 
In 2010 this goal was formally incorporated into the UNFCCC process. Nevertheless, the specific reduction targets 
and time frame for achieving this goal have not yet been agreed under the UNFCCC process. Lavanya Rajamani, 'The 
Cancun Climate Change Agreements: Reading the Text, Subtext and Tea Leaves' (2011) 60(2) The International and 
Comparative Law Quarterly 499, 501.  
3 Michael Westphal, Gordon Hughes and Jorn Brommelhorster (eds), Economics of Climate Change in East Asia 
(Asian Development Bank, 2013) executive summary, xvi.  
4 Amendments to MARPOL Annex VI and the NOx Technical Code 2008, IMO Doc Res MEPC.251(66) (4 April 
2014) reg 21. These five added ships are LNG carriers, ro-ro cargo ships (vehicle carriers), ro-ro cargo ships, ro-ro 
passenger ships and cruise passenger ships having non-conventional propulsion.  
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principles to the GHG issue, in particular the MBM proposals, it seems that finding 

ways to incorporate both principles into the issue under discussion will be the next step. 
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