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1. GHG emissions in international maritime transport

• Second IMO GHG study 2009:
a) International shipping contributed an estimated 870 million tonnes or 2.7% of global 

GHG emissions in 2007
b) Growth in global trade will translate into GHG emissions from shipping growing 

rapidly by a factor of 2.4 to 3.0 by 2050, if unregulated
• International shipping emissions could constitute between 4.6 – 6.4% of the global total 

CO2 emissions in 2050 (under a global IPCC SRES B1 “business as usual” scenario)
• The economic crisis has resulted in GHG emission reductions in the shipping sector; after 

recovery, the emissions are projected to continuously grow in the long-term
• Regulating these emissions will contribute to long term emission reductions
• A mix of technical and operational measures and market-based mechanisms would be 

necessary to reduce these emissions
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2. General elements of the negotiation process under the UNFCCC
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2. General elements of the negotiation process under the UNFCCC

The road to Cancun
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2. General elements of the negotiation process under the UNFCCC

The role of the Ad hoc working groups
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3. Work under the SBSTA

SBSTA: international maritime transport
• Addressing GHG emissions from bunker fuels (aviation and international maritime 

transport) under the UNFCCC process started at COP 1 in 1995
a) Decision 4/CP.1 (1995) requested SBSTA to address the allocation and control of 

emissions from international aviation and maritime transport
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• Work within the SBSTA have revolved around two aspects:
a) Estimation and reporting 

• Methodological issues relating to emissions from international aviation and 
maritime transport – 2 expert meetings provided input to IPCC GL 2006 
(FCCC/SBSTA/2004/INF.5)

• Information on greenhouse gas emissions from international aviation and maritime 
transport (FCCC/SBSTA/2005/INF.2)

b) Allocation - 8 options for allocation given, 5 to be considered



4. Work under the AWG-LCA

AWG-LCA: the Bali Action Plan (BAP)
• Objective: full, effective and sustained implementation of the Convention through long-

term cooperative action, now, up to and beyond 2012
• Scope: addressing, inter alia:

a) A shared vision for long-term cooperative action, including long-term global goal for 
emission reduction: to achieve the ultimate objective of Convention, in accordance 
with its provisions and principles

b) Enhanced action on
• mitigation of climate change
• adaptation
• technology development and transfer 
• the provision of financial resources and investment 
• capacity building

• Outcome: to reach an agreed outcome and adopt a decision at COP 16 in Cancun
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AWG-LCA: the Bali Roadmap
An agenda for full implementation of the Convention

4. Work under the AWG-LCA
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AWG-LCA: emerging architecture

4. Work under the AWG-LCA
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4. Work under the AWG-LCA

AWG-LCA: international maritime transport
• Current focus of the negotiations:

a) Underlying principles and provisions to guide this work: IMO principle of ‘no more 
favourable treatment’ and UNFCCC principle of ‘common but differentiated 
responsibilities’

b) Role of IMO and the UNFCCC: in an integrated process the roles of the respective 
institutions need to be defined (independent treaty regime)

c) Reporting and the process to review progress:  should IMO report to the COP and to 
its subsidiary bodies? 

d) Emission reduction targets and who are establishing them
e) Allocation of financial revenues: how should revenues, generated through policy 

measures, be allocated
f) Technology transfer in the maritime sector
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5. Work under the AWG-KP

AWG-KP: general elements of the negotiation
• Rationale

a) First commitment period of the Kyoto Protocol: 2008-2012
b) New commitments required for the period beyond 2012
c) AWG-KP established in December 2005 to agree on such commitments through an 

amendment to the Protocol

• Work programme and progress
a) Analysis of mitigation potential and ranges of emission reduction objectives (2007)
b) Means to reach emission reductions (2008-2009)
c) Specification of new commitments (ongoing)
d) Agreement to continue negotiations and forward the results of work to CMP.6 in 

Cancun
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5. Work under the AWG-KP

AWG-KP: key issues
• Amendments to the Kyoto Protocol pursuant to its Article 3, paragraph 9
• Land use, land-use change and forestry
• Emissions trading and the project-based mechanisms
• Greenhouse gases, sectors and source categories, common metrics to calculate the 

carbon dioxide equivalence of anthropogenic emissions by sources and removals by 
sinks, and other methodological issues

• Information on potential consequences, including spill-over effects, of tools, policies, 
measures and methodologies available to Annex I Parties

Define the architecture of the second commitment period of the Kyoto Protocol after 2012
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5. Work under the AWG-KP

AWG-KP: international maritime transport
• Past developments:

a) Some Parties have proposed amendments to Article 2.2 of the Kyoto Protocol
b) The 3 options proposed in relation to Art.2.2 range from

• No amendment
• Deleting the specification on Annex I Parties
• Setting a global reduction target for international shipping, allowing existing and 

new mechanisms under the KP to contribute towards achieving those targets, and 
working through IMO to enable an agreement to achieve the target

• Current status:
a) The issue is not being currently considered
b) Some Parties have proposed to move discussions on GHG emissions from 

international maritime transport from AWG-LCA to AWG-KP
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6. The way to Cancun and beyond

Key areas where progress is needed
1. Parties need to resolve what to do with their public pledges to reduce  emissions
2. Governments seem on track to agree to a comprehensive set of  ways and means to 

allow developing countries to take concrete climate action in mitigation and adaptation
3. Industrialised nations can turn their pledges of funding into reality
4. Countries want to see that what they agree with each other is measured, reported and 

verified in a transparent and accountable way
5. Governments agree that pledges need to be captured in a binding manner, but they still 

need to work out how to do that
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6. The way to Cancun and beyond

Key areas where progress in Cancun is ...
Possible (on the verge of an agreement): 
• An adaptation framework
• A technology mechanism and capacity-building arrangements
• A new fund to house long-term climate financing, and
• The launch of a readiness phase for REDD+

Crucial (but politically more charged):
• Clarity on fast start finance
• The future of the Kyoto Protocol, specifically how to take commitments forward
• The formalization of mitigation pledges put forward by Parties in 2010 and the 

accompanying accountability for their implementation
• The mobilization of long-term financing and the accountability of its delivery
• Response measures, and
• The understanding of fairness that will guide long-term mitigation
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6. The way to Cancun and beyond

Key issues for international maritime transport
• Limit the scope of discussions on the essential elements that would allow IMO to progress 

with their work
• COP 16 could deliver an agreement on the importance of all Parties (working through 

IMO) on regulating GHG emissions from international shipping and could provide 
guidance for this work including targets

• An agreement should be built on the work IMO has been doing during the past years in 
response, including on market-based measures

• Post-Cancun actions should include agreements on:
a) Further guidance on the underlying principles and provisions to guide this work
b) Allocation of financial revenues
c) Reporting and the process to review progress
d) Inclusion of technology transfer
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HOW TO IMPLEMENT UNFCCC IN 
THE MARITIME SECTOR 

LESS DEVELOPED COUNTRIES 
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Agenda

• Why use UNFCCC country differentiation?

• How to implement UNFCCC principles in the 
IMO?

• Benefits, costs, and uncertainties

• Conclusions
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Why use the UNFCCC principles?
• Equity between countries is the cornerstone of the UNFCCC

– Including the principle of common but differentiated responsibilities, and 
respective capabilities (CBDR)

– Confirmed in the Copenhagen Accord (138 countries associated with it)

• Emissions of CO2 have a cumulative effect
– Given that CO2 stays in the atmosphere for circa 100 years, the 

responsibility for historical accumulation needs to be considered; given the 
long timeframe the most appropriate entity is the country not the ship 

– In contrast, all the pollutants regulated by the IMO are flow pollutants, 
when it is possible to link the emissions to the ship alone (and thus apply 
the “principle of no more favourable treatment” alone)

• In a globally uniform approach, such as efficiency scheme, less 
developed countries would be most impacted
– Due to greater impact on the low value-to-weight imports/exports; the 

usage of less efficient ships; lower access to capital, and so on (MEPC 
61/INF.2) 3



The Core Issue
• Not whether, but how to reconcile

– Differentiated climate principles (CBDR), with

– Uniform policies of shipping (IMO)
• A global approach is needed though, as regional or national 

approaches won’t work

• The only differentiation option currently considered is 
compensating less developed countries, by rebating 
the costs/impacts of a potential global scheme
– An alternative option based on exempting the less 

developed countries, by covering only goods carried to 
developed countries, is too complex, especially for 
containers
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A Rebate Mechanism
• Delivering CBDR

– A bunker levy, or another MBM (Market Based Measure), would apply to 
all ships globally, with country-based differentiation addressed as follow

– Each developing country would be entitled to an unconditional payment 
(rebate)

– The rebate would be calculated in proportion to a country’s share of global 
imports by value, and paid annually

• A developing country could forego the rebate, or a part of it, and be 
internationally credited for it

• Contributing to scaling-up of climate change financing
– The net revenue raised would go to climate change action and shipping 

(according to rules & provisions agreed by the UNFCCC/IMO)

– Developed countries would be automatically credited for the amount of 
financing raised through the MBM, based on the same key, and would not 
entitled to any rebates
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Country as a User of Shipping

• The innovation comes from treating 
a country as a user of international 
shipping
– A country’s usage can be related to its 

imports (not ship’s flag, ownership, 
fuel purchased in the country, etc.)

• Data on share of global imports by value is 
easily available, country by country

• With time, another top-down key could be 
used, providing reliable data is available 
(for instance based on value-distance etc.)

Country Share of 
imports %

USA 16.2
Japan 4.8
Germany 7.3
China 6.2
UK 4.8
Brazil 0.7
Greece 0.5
Nigeria 0.2

•Source: IMF & World Bank, for 2005;
•In Bold, developed countries
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Working with another MBM
• The Rebate Mechanism (RM) proposal was assessed by the 

IMO’s MBM-EG, as both integrated and add-on versions

• RM add-on can apply to any of the quantity and price measures 
(given they raise revenue, and in a relatively uniform manner)
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Summary of the Approach
• Disbursement of MBM revenue is to comprise two steps:

– Any economic cost incurred by a developing country Party participating in 
the MBM is paid (rebated) to it, unconditionally

– The remaining revenue (net revenue), is disbursed through the operating 
entity of an agreed financial mechanism 

• Consequently, the net revenue for climate change action would 
come from consumers in developed countries only, complying 
with the UNFCCC principles

• Developing countries would be beneficiaries of the MBM, with 
the most vulnerable countries to benefit most through the 
relevant rules and provisions applied at the 2nd step (SIDS, LDCs, 
African countries)

• The shipping sector should also benefit at the 2nd step, 
potentially through a new global Maritime Technology Fund, or 
similar 8



Costs and Benefits
• Seems easily affordable, given shipping efficiencies

– Max marginal cost: circa 0.2% on import prices

– Impact on poor countries compensated (at least)

• Worldwide, the share of goods imported by developed 
countries is circa 70%, thus a significant contributory 
climate financing could be raised, coming from 
developed countries

• The approach could unlock all the benefits associated 
with an MBM
– Such as stimulation of energy efficiencies, supplemental 

emission reductions through carbon markets and forestry 
arrangements, and so on
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Dealing with Uncertainties

• Predictability of costs is essential
– Given carbon markets uncertainties, a shipping carbon price 

should be bounded (e.g. by a price floor and ceiling)

• A reliable reporting of fuel consumption from 
international shipping would be needed (not estimates)

• Indirect economic costs and benefits should be 
considered further (including exports)

• Overambitious GHG emission reduction target for 
international shipping should be avoided
– Proportionality of effort could be obtained through shipping 

facing the same carbon price as others (but bounded); target 
would not be needed
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Conclusions

• The rebate mechanism seems politically feasible
– It creatively reconciles the shipping and climate principles

• All ships pay for CO2 emissions (globally; international shipping)

• Developing countries are entitled for/receive rebates annually

• Remaining funds go to climate change, and shipping

• It’s easy to grasp by decision makers

• It can be implemented as proposed, or integrated 
with any revenue raising MBM

• Uncertainties need to be addressed
11



Differentiated Priorities
• Developed countries: 

– Come out of downturn, and reduce budget deficit; 
reduce/mitigate emissions 

• Less developed countries:
– Develop, and reduce poverty; adapt to climate change

• 1.4 billion people in poverty; 

• 1.6 billion people without modern energy

• 25% of children malnourished 

• 1/6 people without clean water
World Development Report 2010

– Yet, most recognize the need to act on climate change: 
• Now, Together, and Differently
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• THANK YOU, ALL !

13
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policy through the technical 
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Development of GHG reduction policy through 
the technical and operational measures

Contents

• UNFCCC and IMO inter relation
• Development of IMO policy for GHG reduction
• Technical and operational measures for GHG 

reduction
• IMO Instruments being developed for GHG reduction
• EEDI
• EEOI and SEEMP

•   To meet the GHG reduction requirements

•  Development of Technical and Operational measures 

• Conclusion remarks



GHG Reduction Policy - Global

Kyoto Protocol (2007)

UNFCCC (1992)

EU ETS (Emission Trading Scheme)



Kyoto Protocol – mandate to IMO

� Article 2, paragraph 2

� The parties included in Annex I shall pursue the limitation or 

reduction of greenhouse gases not controlled by the Montreal 

Protocol from aviation and marine bunker fuels, working through 

the International Civil Aviation Organization and the 

International Maritime Organization, respectively.



IMO - Air Pollution Conference in 1997

� MP/CONF. 3/35(1997.10) - Conference Resolution 8, CO2 Emission from Ships

� INVITES the Organization, in cooperation with the UNFCCC, to undertake
a study of CO2 emissions from ships for the purpose of establishing the
amount and relative percentage of CO2 emissions from ships as part of the
global inventory of CO2 emissions.

Emissions of CO2 from international shipping 
compared with global total emissions 

Typical ranges of CO2 efficiencies of ships 
compared with rail and road transport



Forecast of CO2 emissions
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Development of IMO policy for GHG reduction 
through Technical and Operational Measures

In MEPC44 (March 2000);
• Of all submissions to IMO, a report was noted; it stated that 

the “objective of the study has been to undertake an 
examination of greenhouse gas emission reduction 
possibilities through different technical, operational, and 
market-based approaches”.

• The report divided short-term (state-of-the-art) and long-term 
assessment of available technical and operational measures, 
with the identification of 12 potential technical and 10 
operational measures.



Technical and Operational Measures

• Tech.Measures, new ships 
Fuel/CO2 saving potential :

• Optimized hull shape 5 - 20%
• Choice of propeller 5 - 10% 
• Efficiency optimized 10–12%
• Fuel (HFO to MDO) 4 – 5 %
• Plant concepts 4 - 6 %
• Fuel (HFO to MDO) 4 – 5 % 

• Machinery monitor.0.5 –1 %
Total 5 – 30%

• Tech.Measure, existing ships 
Fuel/CO2 saving potential :

• Optimal hull maintenance 3–5%
• Propeller maintenance 1–3 %
• Fuel injection 1–2 %
• Fuel (HFO to MDO) 4–5 %
• Efficiency rating 3–5%
• Fuel (HFO to MDO) 4 – 5 %
• Eff. rating + TC upgrade 5–7%
• (HFO to MDO) 4 – 5 %

• Total   4 - 20%



Technical and Operational Measures

• Operational Measures
• (Operational planning / Speed selection)
• Fleet planning 5 - 40 %
• "Just in time" routing 1 - 5 %
• Weather routing 2 - 4 % 
• (Miscellaneous measures)
• Constant RPM 0 - 2 %
• Optimal trim 0 - 1 %
• Minimum ballast 0 - 1 %
• Optimal propeller pitch 0 - 2 %
• Optimal rudder 0 - 0.3 %
• (Reduced time in port)
• Optimal cargo handling 1 - 5 %
• Optimal berthing, mooring and anchoring 1 - 2 % 
• Total 1 - 40%



Technical and Operational Measures

• (Case study) Estimated potential for reduction of 
emissions from world fleet

Year 2020
• M1. Efficiency rating ME, existing ships   2.3%
• M2. Efficiency optimized ME, new ships  3.2%
• M3. Stepwise switch from HFO to MDO.  3.0 %
• H1. Optimal hull shape, new ships             11.6%
• H2. Propulsion system, new ships              5.8%
• H3. Maintenance (hull/propeller), existing ships 2.3%
• Theoretical max. from technical measures  28.2%
• O1. Speed reduction of 10%                     23.3%
• O2. Weather routing                                   0.8%



IMO Res.A. 963(23)(Dec. 2003) - IMO Policies and Practices
related to the reduction of GHG Emissions from ships

1. URGES the Marine Environment Protection Committee to identify and
develop the mechanism or mechanisms needed to achieve the limitation or
reduction of GHG emissions from international shipping and, in doing so, to give
priority to:
(a) the establishment of a GHG emission baseline;
(b) the development of a methodology to describe the GHG efficiency of a ship
in terms of a GHG emission index for that ship. In developing the methodology
for the GHG emission indexing scheme, the MEPC should recognize that CO2 is
the main greenhouse gas emitted by ships;……
………………;
3. REQUESTS the Secretariat of the Organization to continue co-operating with
the Secretariat of UNFCCC and the Secretariat of the International Civil Aviation
Organization.



IMO- Fundamental principles for regulation of 
GHG emissions from ships (MEPC 57- 2008.4)

.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 
;(there were some reservations).

.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 a 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;.

.9 practical, transparent, fraud free and easy to administer.



Principles for regulation of GHG emissions

UNFCCC & Kyoto Protocol
� Common but Differentiated Responsibilities
� The principle recognizes historical differences in the 

contributions of developed and developing states to global 
environmental problems, and differences in their respective 
economic and technical capacity to tackle these problems. 
Despite their common responsibilities, important differences 
exist between the stated responsibilities of developed and 
developing countries.

IMO Instruments & PSC
� No More Favorable Treatment principles - mandatory to all ships 

in international trade irrespective of its flag.



Chronology - Development of IMO GHG policy

YEAR CONTENT

Sept.1997 The MARPOL Conference Resolution 8
Dec. 2003 IMO Res. A.963(23) “ IMO Policies and Practices related to the 

reduction of GHG Emissions from ships”
March 2008-
March 2009

MEPC  57 (2008. 3.)  GHG-WG 1 (2008. 6. )- MEPC 58 (2008. 
10); - GHG-WG 2 (2009. 3)   - Development work of EEDI, 
EEOI, SEEMP. Market-based measures etc. 

July 2009 
(MEPC59)

MEPC59(2009.7)– IMO approved GHG Work plan with 
timetable : Technical and Operational and market-based 
methods for GHG emissions from ships.

March2010 -
June 2010

MEPC60(2010.3),  The lst Inter. WG(2010.6) – to finalize all the 
instrument drafting work and submit to MEPC61(2010.11) for 
approval of the comprehensive IMO GHG reduction measures.

Oct. 2010 –
July 2011

MEPC61(2010.10) to debate and finally approve the IMO GHG 
instrument regulations and MEPC62 (2011.7) to adopt it.



CO2 Emissions – Present & Future Reduction potential
(2nd IMO GHG Study in 2009 )

Design (New Ships) Saving of
CO2 ton-mile Combined Combined

Concept, speed & capability 2% to 50%+

10% to 50%+

25% to 75%+

Hull & superstructure 2% to 20%

Power & propulsion systems 5% to 15%

Low-carbon fuels 5% to 15%*

Renewable energy 1% to 10%

Exhaust gas CO2 reduction 0%

Operation (All Ships)

Fleet management, logistics & 
incentives 5% to 50%+

10% to 50%+
Voyage optimization 1% to 10%

Energy management 1% to 10%
+ Reduction at this level would require reductions of operational speed. * C02 equivalent, 
based on the use of LNG. + Assessment of potential reductions of CO2 emissions.
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Summary of Technical and Operational Measures

Technical 
Measures Operational Measures Market-based 

Mechanisms

Measures
EEDI

(Energy Efficiency 
Design Index)

EEOI/SEEMP
(Energy Efficiency 

Operational Indicator)
(Ship Energy Efficiency 

Management Plan)

GHG Fund
ETS

Hybrid Mechanisms

Application New Ships New/Existing Ships New Ships

Legislative
Framework
(Intention of 

IMO)

Amendments of MARPOL Annex 6
(for early implementation)

Stand-alone
Instrument

Technology
to be developed

Energy saving
technologies & devices

• waste energy 
recovery

• new/renewable 
energy

•next generation power 
source

Fuel saving technologies
during operation
• best practices

Infrastructure
• social

• organizational



IMO Instruments for GHG Requirements

MEPC 61(2010. 10) MEPC 62(2011. 07)

MEPC 62(2011. 07)



Regulations on Energy Efficiency for 
Ships

• MARPOL73/78 (Annex VI, Part II)
Regulation 2 - Application
.1 "New ship" - the building contract is placed on or after the entry into 

force of this Part of this annex  (2013. 1 ?)  ; or the keel of which is 
laid, or  the delivery of which is on or after 30 months after the
entry into force of this Part of this annex.

Regulation 3  - Attained EEDI (= EEDI value actually achieved as verified )

- All ships of 400 gross tonnage and above. 
- Calculate the attained EEDI and verified by Administration or RO.
- Calculation shall take into account guidelines developed by the 

Organization.



Regulations on Energy Efficiency for 
Ships

Regulation 4 - Required EEDI 
(=max.value of attained EEDI for specific ship type and size)

- Attained EEDI � Required EEDI =( 1 - X/100) Reference line value *
* Reference line (refer calculation method in Reg.4)

- X is the reduction factor of the EEDI, in percentage, 
compared to EEDI Reference line, to be determined as follows: 

Reduction factors (X) :
- Phase 0 (2013-14),  
- Phase 1  (2015-19)  [0-10%]
- Phase 2 (2020-24)   [0-20%]
- Phase 3  (2025 onwards) [0-30%]



Regulations on Energy Efficiency for 
Ships

• Regulation 5 - Ship Energy Efficiency Management Plan (SEEMP)

- Each ship shall keep on board a ship specific Ship Energy Efficiency 
Management Plan (SEEMP). This may form part of the ship’s safety 
management system(SMS).
- The SEEMP shall be developed taking into account guidelines adopted by 
the Organization. 

• Reg.6 and 7 – Survey and Certification

- “ Guidelines on survey and certification of the Energy Efficiency Design 
Index”  will be used by the Administration or RO and after satisfactory 
verification, the International Energy Efficiency certificate (IEEC) will be 
issued.



• EEOI Concept:
in MEPC 59, “ ” “ ” demonstrating how the ship had 

been operated ) …e.g. performance indicator of Existing ships.

• Indicator = A mass of CO2 (m-ton) emitted (fuel consumed) by a ship[
in a voyage/ in port/ per nautical miles ][ by main engine, 
auxiliary,boilers, incinerators][ by cargoes, ship type, ballast or cargo 
voyage] .

• Calculation of EEOI…. See appendix in the Guidelines for Voluntary use of 
a Ship Energy Efficiency Operational Indicator ( MEPC.1 Circular.684 ) 
• Monitoring of an EEOI … be carried out by shore staff, utilizing data 
obtained (official and engineering logbooks and oil record books etc.)  
….. SEEMP

Energy Efficiency Operating Indicator 
(EEOI)



SEEMP (Ship Energy Efficiency Management Plan)

SEEMP - 4 steps : mandatory to be on board / Approval or 
Inspection by Administration is not mandatory. 

Implementation
Monitoring &

Self-evaluation
Improvement

Current status of ship energy 
usage and the expected 

improvement

appoint responsible  
person / record-keeping

EEOI as a tool feedback to planning

SEEMP is to establish a mechanism for a company and/or a 
ship to improve the energy efficiency of a ship’s operation.
--- for best practice / fuel efficient operation,improved fleet 
management, optimum trim, optimum ballast, waste heat recovery .



To meet the Regulations on Energy Efficiency 
for ships

Ship owner Shipbuilder

- Basic design - Tank test * 
* (model towing test, model self-propulsion 

test, model  propeller open water test)
- EEDI calculation
(IMO Guidelines)

Ship construction starts

Sea trial

EEDI Technical file resubmission

Verifier

• Verification of EEDI 
technical file

• --issue report of pre-
verification

• -Sea trial condition
• -ship speed
• Revised EEDI technical 

file
• Issuance of EEDI 

certificate

Development of EEDI Technical File



Development of Technical and Operational 
measures

Technical and operational measures so far introduced with 
its expected energy saving efficiency [ 1-9%] includes;

- waste heat recovery , trim optimization effort, optimum design of 
hull form, propeller of super long-stroke with lower RPM, low 
friction anti-fouling coating, etc.

- Speed reduction is a readily 
available means of reducing 
Fuel consumption and emission
from ships.   



Development of Technical and Operational 
measures

- Some technical and operational measures to reduce GHG 
emission from ships have not yet been fully demonstrated
ther feasibility, efficiency in EEDI and cost-effectiveness.   

( e.g. wind/solar energy, fuel cells, bigger/slower propeller, contra-
rotating propellers, less ballast ship, reducing lightweight, kites, air 
cavity etc. )

- Some technical/operational measures may cause safety 
concerns.



Conclusion remarks

• It appears that the development of GHG reduction policy by IMO 
and member states through technical and operational measures are 
at a final stage and the mandate given by the UNFCCC to IMO to 
reduce GHG emission from international shipping is successfully 
achieved much earlier than expected.

• IMO has succeeded in adopting the GHG requirements through the 
tacit acceptance procedure of the MARPOL Convention, which 
enabled member states and international shipping to expedite the 
implementation of the GHG requirements. A successful and timely 
development of various guidelines has also contributed to the early 
and unified implementation of GHG reduction requirements.



Conclusion remarks

• One predicted that shipping market leaders in the future will be 
those who can respond to regulatory requirements and meet
market expectations by building their fleets with ‘low carbon’ or 
‘green’ ship technologies.”

• A shipbuilding yards unveiled its plan to build only eco-friendly 
ships from 2015, by achieving 30% reduction in greenhouse gas 
emissions, to declare a green management policy.

• To achieve the long-term goal of GHG reduction in the 
international shipping, it is our shared responsibilities to improve 
regulatory requirements through IMO with the continuous 
technical developments and to improve shipping practices of the 
energy efficiency of ship’s operation. 



Conclusion remarks

It is recommended,

- a tripartite talk (ship owner, shipbuilder and class) prior to 
design and construction of ship is encouraged for a proper and 
efficient implementation of the international requirements on 
GHG reduction and to pursue optimum technical and 
operational measures.    

- global and nationwide capacity-building efforts be continually 
made by regulators, shipping/shipbuilding industry and 
research institutes for information-sharing through seminar and 
forum, and for joint research work for technological 
development.         



Thank You For Your Attention!



Market-Based Measures to reduce 
GHG Emissions from Shipping

4th Seoul International Maritime Forum
Thursday 14 October 2010

Andreas NORDSETH
Director-General, Danish Maritime Authority 

The Danish Maritime Authority



• UNFCCC
– Exclude international shipping and discuss a New Global Agreement 

(COP 16/COP 17)
– Ruling principle: Common But Differentiated Responsibilities (States)

• IMO
– Regulate international shipping as UN’s Specialised Agency
– Ruling principle: No More Favourable Treatment (Ships)

Background



• All sectors must contribute effectively to meet the 
climate challenge

- also international shipping



Energy efficiency 
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GHG emissions from international shipping

• International shipping emits 2.7% of global 
GHG emission 

• Australia - 1.3% of global GHG emissions
• South Korea – 1.6% of global GHG emissions
• United Kingdom - 1.9% of global GHG emissions
• Germany - 3% of global GHG emissions
• Japan - 4.4% of global GHG emissions
• US - 20.7% of global GHG emissions
• China - 21,1% of global GHG emissions



• Ships operate globally – mobile production facilities
• International standards set by the IMO
• Easy to change the flag of a ship
• Mobile labour force on a global market
• Tough competition on price

Characteristics of international shipping



• Meet all the nine IMO principles, e.g.:
- Equally applicable to all flag States
- Minimise competitive distortion
- Practical and easy to administer

• Ensure fair and equal competition
• Avoid loopholes - No More Favourable Treatment

EFFICIENT – PRACTICAL – DOABLE

International shipping needs global GHG solutions



• Technical measures – existing ships

• Operational measures – new and existing ships

• Market-based measures – the sector

A wide range of global IMO measures



Why do we need a global market-based measure?
• Long life of ships

- existing ships get up to 35 years old

• Future growth in international shipping
– shipping is the backbone of globalization
– transports 90 percent of global trade

• Need for compensation
– Reduction of GHG emissions in other sectors 



• Assist in solving the challenges of climate change

• Bridge the principles of the UNFCCC and the IMO
– Revenues for the benefit of developing countries

• Rely on well-established conceptual approaches

FAIR, FLEXIBLE and FUTURE-ORIENTED

Requirements to a market-based measure



• The IMO Expert Group on market-based measures:
- 11 proposals evaluated - the main proposals:

- An International GHG Fund
- An Emission Trading Scheme

• Outcome of MEPC 61
- [To be added]

• MEPC 62 in July 2011?

State of play and way ahead



Thank you very much for your attention

Andreas NORDSETH
Director-General
Danish Maritime Authority The Danish Maritime Authority



Market-Based Mechanism to reduce 
GHG emissions:
Leveraged Incentive Scheme and 
efficiency-based targets

Shinichiro OTSUBO
Ministry of Land, Infrastructure, Transport and Tourism

Japan

The 4th Seoul International Maritime Forum 
- The strategy for Climate Change in Maritime Sector
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What have we been discussing at IMO?

1st generation
- EEDI  (for new ships)

- SEEMP     ( using EEOI for intra-company management 
tool for self performance evaluation)

2nd generation 
- MBM/MBI  (Market-Based Measure, Market-Based   

Mechanism,  Market-Based Instrument)
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In shipping emission, GHG nearly equals CO2 originating from 
bunker fuel.

A   Reduce activity level 
(= Restraint of world trade, this should not be pursued)

B   Improve energy efficiency 

B-1  Technical measures (= Change ship design, adopt 
technologies)

B-2  Operational measures (= Optimize ships’ operation) 

How to reduce the CO2 emission � only the following measures

Emission (g) =  Activity (ton mile) * Efficiency (g/ton mile) 

Starting point : How to reduce CO2 emission

Reduction in shipping = Improvement of efficiency, no other way
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1. Technical measures     2. Operational measures   3. Market-Based measures
This is an incorrect way of summarizing the reduction measures.
MBM is not a “reduction measure” in itself.

It is sometimes argued:

MBM is not a reduction measure:
it is an instrument or mechanism

EEDI is an instrument to induce reduction measures : B-1 technical measures.
SEEMP is an instrument to induce reduction measures : B-2 operational measures.
MBM is an instrument to induce reduction measures : A or B-1 or B-2, 
or any combination, or all of them.
MBM (measure) may not be a correct word. 
Either MBM (mechanism) or MBI (instrument) would  be appropriate.

Reduction measures are only:
A   Reduce Activity level (transport volume)
B   Improve efficiency 

B-1  Technical measures 
B-2  Operational measures 
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Technical measures and operational measures:
Both should be taken

Reduction measures: 
A   Reduce transport volume    

uncontrollable for the maritime industry, determined extrinsically by 
world economic growth

B   Improve efficiency 
B-1  Technical measures
B-2  Operational measures 

Focus on this. 

Putting the Technical measures and Operational measures in plain language:
(1)    Build and put into service better hardware (more efficient ships)
(2)     Use such hardware “wisely” (operate ships in optimum way)  
IMO regulatory package should induce both. 

Economists may say, a “perfect” MBI would solve everything: 
As both (1) and  (2) would be induced.  
This may be true, but we have to move fast.
Here comes the first generation (EEDI and SEEMP).
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Merits of the 1st generation regulatory package:
EEDI and SEEMP

(1)  Build and put into service better hardware (more efficient ships)   

(2)  Use such hardware “wisely” (operate ships in optimum way)  

Thoughts behind SEEMP 
“If you are forced to consider some action and document it, it is likely that you 

actually take such action.”   

MERITS of EEDI/SEEMP:   
- EEDI is just a performance standard of ship (although a bit complicated)
- SEEMP is similar to onboard “Plans” such as SOPEP.
As a pattern of regulatory framework, they are no stranger to the IMO.
We can utilize existing worldwide survey and enforcement system.  
Feasibility is high.   Quick action is possible.
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Review of mandatory EEDI

Reference Line

EEDI

DWT

aa%

bb%

cc%

Phase 1
[2013-2017]
Phase 2
[2018-2022]

Phase 3
[2023-2027]

Concept has been
there since Oslo
meeting, thanks to
Denmark

Concept has been
there since Oslo
meeting, thanks to
Denmark

Key Points
- Agree on the reference line

The status quo of the efficiency of a particular ship type category. Once 
determined, the baseline itself will not shift.  
As the starting line of the EEDI regulations, affects the degree of difficulty 
of EEDI regulations.

- Set the reduction rates X for each phase appropriately
Should be ambitious, but technically achievable. 
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Proposed EEDI Reduction Rates
MEPC60/4/36, Japan

Year of Contract 2013-2017 2018-2022 2023-2027
Ship type Phase 1 Phase 2 Phase 3

Passenger ship *        *
Dry cargo carrier 10% 25% 35%

Gas tanker (Excluding steam 
turbine ship) 10% 25% 35%

Tanker 10% 25% 35%
Container 10% 15% 30%

Ro-Ro cargo ship (Vehicle 
carrier) 10% 15% 30%

Ro-Ro cargo ship (Volume 
and Weight carrier)
General cargo ship 10% 15% 35%

Ro-Ro passenger ship

*For those ship types, the reduction rates are not proposed.



10

Ministry of Land, Infrastructure, Transport and Tourism

- EEDI regulation is the minimum requirement
Many ships’ EEDI may stick to the boundary.  
The regulations would have little effects for top 
runners, and give little incentive for ships to go 
beyond the required level. 

- EEDI regulation has no effects on optimum
operation.

EEDI regulation : 
Quick and effective, but certain limitation

MBM should provide strong incentives to :
(1) Develop and adopt effective technologies below the levels mandated 

by EEDI regulations
(2) Operate ships in optimum way  � not regulated by EEDI 

Phase1

Baseline (BL)

Existing ships
Ships in Phase 1

Top runners : will they emerge?
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Leveraged Incentive Scheme

Leveraged Incentive for 
Efficiency Improvement
(improvement effort will be rewarded 
in the form of refund.

Contributing to the adaptation of 
developing countries and to 
investment to reduce CO2 emission
(Compatibility of CBDR principle and
uniform application of rules )

Recycling capacity building

Rating
(Evaluation of efficiency 
improvement)

GHG Contributions
( per unit fuel)

Refund
(based on 
Rating)

Assistance to infrastructure 
development

Human Resource development

Modification of Danish proposal (Japanese proposal) 

Mitigation/Adaptation project

R&D for highly efficient ships

IMO-TC
Int’l GHG 
Fund
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LIS: Direct payment of GHG contributions

SHIP
� Keep Bunker Delivery Note (BDN)
� Develop and keep oil record-book

International GHG Fund (similar to IOPC Fund)
Electronic Account for individual ship

ID of each ship and the amount of Contributions

Flag State
(Contracting Party)

Administration

Direct
Contributions

Electronic Receipt
Fuel
Supply

Fueling State
Contracting P

Supplier

Flag State 
survey

Presentation of
evidence

Port State
(Contracting P)

Administration

PSC

Fueling State
Non-Contracting P

Supplier

Fuel
Supply &
BDN

MEPC 59/4/34 , MEPC60 /4/37 Japan
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How to refund to “Good Performance Ships”

SHIP*1 (applying under criteria No.2: EEOI) 
� Keep Bunker Delivery Note (BDN)
� Develop and keep oil record-book
� Monitor and record EEOI data necessary 

to EEOI report

Application
for refund

Refund or credits 
for next year 

Administration or R.O.
Verification of EEOI report

*1: As long as a ship is identified, there is no need to identify 
who is actually making the payment of contributions 
(owner, operator, etc.).

SHIP (applying under criteria No.1: EEDI) 
� Keep Bunker Delivery Note (BDN)
� International certificate for EEDI

Application
for refund

Refund or credits 
for next year

International GHG Fund (similar to IOPC Fund)
Electronic Account for individual ship

ID of each ship and the amount of Contributions

Criteria for rating of “good performance ships”
� Criteria No.1 : Early achievement of required EEDI (Performance Indicator : EEDI)
� Criteria No.2 : Good operational performance (Performance Indicator : EEOI)

MEPC60 /4/37 Japan
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EEDI

Design and building stage

Int’l Certificate

Attained EEDI
= 5.0 g/ton mile

EEOI

Operational stage

Fully loaded condition in 
calm sea

Bad weather or partially 
loaded condition

Only one EEDI per vessel, 
for its life

Review of EEOI and EEDI 
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Criteria 1 : Refund for early achievement of EEDI for new ships

Phase 1[2013-2017]: [aa]%

DWT

EEDI

Phase 3[2023-2027] : [cc]%

Baseline (BL)

Ship G Good

Ship E (Excellent)

Ship N (Normal)

Phase 2[2018-2022] : [bb]%

Each of the ships N, G, E are built in phase 1 and fulfills requirements 
Ship G fulfills the requirement of phase 2 (one phase ahead) and  ship E fulfills the 

requirements Phase 3 (two phase ahead)

Refunds based on degree of early implementation of EEDI

1

2 3
G

E

N

Phase1
[2013 2017]

Phase 2
[2018 2022]

Phase 3
[2023 2027]

Year

[aa%]

[bb%]

[cc%]

Option 1: fixed refund rate
�e.g. in period 1 and 3, achieved one-phase-ahead standard and receive refund of [50]%

in period 2, achieved two-phase-ahead standard and receives refund of [100]%
Option 2: linearly progressing refund rate based on EEDI achievement 
No additional paper work necessary:  as the EEDI certificate would be there anyway.

Reward for EEDI top-runners
MEPC60 /4/37 Japan
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Pattern 2: Achievement of benchmark EEOI (EEOI should not deteriorate.)

Criteria 2:  Refund for good operational performance (assessment of EEOI) 

YearMonitoring Period [2013-2014] [2015]

Average EEOI of Ship C 
in the monitoring period

EEOI of Ship C in [2015]

EEOI benchmark

EEOI of Ship D in [2015]

EEOI being kept below 
benchmark (e.g., by [8]%)
EEOI not deteriorated

EEOI improvement over the 
monitoring period (e.g. by [7%])

Pattern 1

Pattern 2

Pattern 1: Comparison of EEOI with that of previous period  

EEOI

Refund rate based on EEOI

[100%]

[40%]

[5%] [7%] [10%]

Refund rate

EEOI improvement

Ship C

[100%]

[60%]

[5%] [8%] [10%] Ratio of achievement from benchmark

Ship D

Pattern 1 Pattern 2Refund rate

Reward continuous efforts 
in the operation of ships MEPC60 /4/37 Japan

Application of Refund is voluntary.
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Understanding the nature of EEOI

year
2
3
1

year

Examined actual EEOI in 3 year-time on series of 90 ships.  It is feasible to use EEOI 
as an evaluation tool .
Often said 1:  “EEOI is so specific to each ship, thus cannot be compared with others.”

� Correct, but you can compare the current EEOI of your ship with its own past.
Often said 2:  “Some have already taken all possible operational measures, further 

improvement is not possible.”  
�Yes, there may be such situation, thus here comes Pattern 2.

EEOI will be easily calculated by using the EEOI calculation sheet.

1 32
*Each data is normalized by the average of EEOI in year 1. 
*examples of the dry cargo carrier.   

Example of EEOI calculation sheet 



19

Ministry of Land, Infrastructure, Transport and Tourism

Timeline from the contribution collection to 
the refund
Year T

SHIP

International GHG Fund

Bunkering
with BDN 
issued

Year T+1

Bunkering
with BDN 
issued

Monitoring of EEOI (only those ships that wish to apply for refund)

Retaining the refunds as Credits for 
the contributions in the next year

A ship can choose refund or  
Retaining the refunds as Credits for 
the contributions in the next year.
.

Fuel Supplier

Verification of the 
data
(time series of EEOI)

Administration (flag state) or
R.O

Application of 
refund with 
verified data

Refund

Rating of ships and 
Decision on refund rates

Payment of 
Contribution

Payment of 
Contribution

MEPC60 /4/37 Japan
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BAU emission and reduced emission 

Reduction by the improvement from the present 
efficiency

CO2 million ton

True BAU emission (under B2 scenario)
It should be assumed that the present efficiency remains, and the growth rate and 
change in composition of the fleet are reflected.

It differs from IMO-GHG-
Study which already includes 
certain energy efficiency.

CO2 emission after the 
reduction
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Efficiency improvement scenario for New Ships

How much efficiency improvement is possible 

New technologies indicated above are examples. There are numerous combination for new 
technologies. (Details in MEPC 59/INF.27)

Present 2012-2017 2022-2027 Note2015-2020 2025-2030
Speed

Reduction /
Enlargement

Speed (kt) 14.00 12.6 (-10.0%) 12.5 (-10.7%) Lower limit :12.5
DWT 82,951 91,246 (+15.0%) 99,541 (+20.0%)
EEDI 3.72 2.94 (- 21.0%) 2.81 (-24.5%)

New
Technology

Reduction of wave 
making resistance 

by Bow Shape
0.1 m $   :  2015

CRP 3 m $      :  2013
Reduction of 

Rudder Resistance 0.1 m $   :  2014
Improvement of 

Stern Shape 0.5 m $   :  2013
Spray Prevention 0.1 m $   :  2019
Air Lubrication 2 m $      :  2025

Multi Shafts 3.1 m $   :  2011
FOC Improvement 9.95% 31.44%

Improvement 
of EEDI EEDI 3.72 2.65  (- 28.8%) 1.93 (-48.2%)
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Maximum Efficiency Improvement Scenario 

(a) DWT Enlargement  
- Upper limit of DWT enlargement is set at 30%, except VLCC where it is set at 20% 

(b) Speed Reduction
- The lower limit is set at 12.5 knot, except for containership where it is set at 15 knot.

(c)Application of New Technology
- Optimization of a hull and propeller, optimization of the superstructure, recovery of propeller 

energy and engine waste heat recovery, etc., are taken into account. 

New ships

Existing ship
10% speed reduction (as to container ships, 15% speed reduction) 

Maximum efficiency improvement is 15% compared to BAU in 2020, 
whatever MBM is taken.

Contract 2012-2016 2017-2021 2022-2026 2027-2031 2032-2036
Delivery 2015-2019 2020-2024 2025-2029 2030-2034 2035-2039

Bulk/General Cargo 25% 40% 45% 50% 50%
Tanker 35% 40% 55% 55% 55%
VLCC 40% 50% 60% 60% 60%

Container 35% 45% 55% 65% 70%
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Target on efficiency improvement : 
Total emission is an “expected outcome” by achieving it !

2050: 2957Mt�1486Mt
1471Mt reduction 50 )

Example of  new technology

Staged modification of spec
Speed reductionCO2 emissions from

Ships built before 31/3/2012
CO2 emissions from 
ships built after 1/4/2012

Contract 2012-2016 2017-2021 2022-2026 2027-2031 2032-2036

Delivery 2015-2019 2020-2024 2025-2029 2030-2034 2035-2039
Bulk/General
Cargo 25% 40% 45% 50% 50%

Tanker 35% 40% 55% 55% 55%
VLCC 40% 50% 60% 60% 60%

Container 35% 45% 55% 65% 70%

Efficiency targets
Proposed by Japan

At MEPC 59

BAU
1100Mt

2020

938Mt
-15%
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15%

Estimated emission 
at BAUCO2 reduction by bunker levy or METS (In case 

GHG contribution rate and emission credit price 
are the same. ) 

CO2 emission after 
all available 
reduction measures 
are taken

Emission after the reduction measures

Maximum potential for CO2
reduction
whatever MBM is taken
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Y%

� Both of the GHG Fund (“Basic Scheme”) and METS provide incentives to adopt 
abatement options to reduce CO2 emission from ship

� A stable price signal under Basic scheme provides greater incentives to R&D and 
technology adoption than uncertainty of carbon price under METS.  

� Assuming : Basic Scheme = 45 $/ fuel-ton of GHG contributions 
METS = 15 $/ CO2-ton of market price of emission credit

Levy (Basic Scheme) METS

How much “real” reduction is expected (1) 
Comparison between the GHG Fund (Basic Scheme) and METS 

X%

Reduction potential from ships
Y% > X%

CO2 emission
from ships on BAU

“Real” CO2 reduction potential from ships 
by technical and operational measures

B
A

U

B
A

U

R
E

A
L

R
E

A
L
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Leveraged Incentive Scheme and Basic Scheme

Comparison of No Scheme, Basic Scheme and Leveraged Incentive Scheme

No Scheme Basic Scheme Leveraged Incentive Scheme
Fuel Costs Fuel Levy Total Fuel Levy Refund Total

CASE 1 10,000 10,000 1,000 11,000 10,000 1,000 0 11,000
CASE 2 9,000 9,000 900 9,900 9,000 900 450 9,450
Investment
Incentives

Max. 1,000 Max. 1,100
(=11,000-9,900)

Max. 1,550
(=11,000-9,450)

� Fuel price is 100 and annual fuel consumption is 100, i.e. annual fuel costs are 10,000.  
� Bunker levy is 10% of the fuel price, i.e. annual GHG contributions are 1,000.
� Abatement option is available which  is to improve energy efficiency by 10% to reduce 

annual fuel consumption down to 90. 
� 50% of bunker levy is refunded if 10% efficiency improvement is achieved.

CASE 1: No investment, no efficiency improvement
CASE 2: With investment, and with efficiency improvement

How much “real” reduction is expected (2) 
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X%

Leveraged Incentive Scheme
(45$/Fuel-t)

Z%

Levy (Basic Scheme)
(45$/Fuel-t)

METS
(15$/CO2-t)

Y%

CO2 emission
from ships on BAU

Reduction potential from ships
Z% > Y% > X%

B
A

U

R
E

A
L

B
A

U

R
E

A
L

B
A

U

R
E

A
L

� In the absence of uncertainty of carbon cost, Basic Scheme of the GHG Fund 
provides incentives more than under METS.  

� Leveraged incentives encourage shipping companies to take wider range of 
abatement options so that reduction potential from ships under LIS is more than 
under METS and Basic Scheme. 

How much “real” reduction is expected (3) 
Comparison between LIS and others 
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Mandatory
Offset

Mandatory
Offset

CappingTarget Line
Offset at the 
discretion of 
the Parties to 
the GHG Fund

� Under METS and  Levy (Basic Scheme), mandatory offsetting is required if CO2
emission from international shipping is over its capping.

� Under Leveraged Incentive Scheme, how to allocate the revenue is at the discretion 
of the Fund.

Leveraged Incentive Scheme
(45$/Fuel-t)

BAU

Levy (Basic Scheme)
(45$/Fuel-t)

METS
(15$/CO2-t)

B
A

U

R
E

A
L

B
A

U

R
E

A
L

B
A

U

R
E

A
L

V
IR

T
U

A
L

V
IR

T
U

A
L

V
IR

T
U

A
L

Primary target of market-based measures
“Mandatory offset” or “offset at the discretion by the GHG Fund”
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BAU 4,817Mt
(A1B Base)

Efficiency
improves
from BAU
by 44%

2,681Mt

Efficiency
improves from 
BAU by 51% 
(maximum)

468Mt

A1B Base

B2 Base

1990 level

Reduce the transport 
volume
or purchase  credits
(Huge amount of capital 
outflow from shipping 
sector)

EC proposed capping 
Year 2050

Emission volume in 
IMO-GHG-Study

2,363Mt

CO2(Mt)

Year

If inappropriate capping is imposed: 
disastrous to maritime sector 
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Primary target of MBMs
What should be a primary target of MBM for international shipping ?
� Mitigation of CO2 emission from ships (Real and In-sector reduction), or
� Reduction by offsetting (Virtual and Out-of-sector reduction)

Target setting ? 
� METS : Global capping on total emission by nature of the scheme
� Bunker Levy : Any target-setting possible, with or without capping   

Japan’s proposal “Leveraged Incentive Scheme” going back to the basics !
� efficiency improvement to reduce CO2 emission from “ships”
(1) Develop and adopt better hardware (=ships)
(2) Use such hardware “wisely”   
• Strongly induce both of (1) and (2)
• Focus on the CO2 emission reduction from ships

= “Real”  and “in-sector” reduction 
Offsetting (“Virtual”, “out-of-sector” reduction) is possible, but at the 

discretion of Member States.

“CO2 emission reduction from ships” or “Reduction by offsetting”
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Ministry of Land, Infrastructure, Transport and Tourism

Allocation of collected contributions
- Leveraged Incentive Scheme is compatible with the future expectations of the world 

including financing adaptation projects in developing countries. 
- You can design the level of GHG contributions and its allocation for achieving 

climate mitigation objectives of international shipping whatever they are.

(Dr.) (Cr.)

Budget

GHG
Contributions

Administrative expenses

Assist to infrastructure development 

Adaptation project

R&D for highly efficient ships

Refund to “Good Performance Ships”

Options : Allocate to -
1) Offset : purchasing emission credits from other sectors
2) Increase the investment on R&D on new technologies 

to lower future marginal abatement costs of int’l shipping
3) Carry-over: Decrease GHG contributions in the next 

year: to decrease negative effects on world trade 
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Ministry of Land, Infrastructure, Transport and Tourism

Summary - Leveraged Incentive Scheme
Cost Effectiveness
� Basic scheme of the GHG Fund is a straightforward measure for achieving cost-effective 

climate mitigation.  In the absence of any market failure, it should encourage shipping 
companies to adopt all cheap abatement options that are available depending on the level 
of GHG contributions, and Leveraged Incentive Scheme which recycles the revenue of 
GHG contributions further amplify cost-effectiveness.

R&D and technology diffusion incentives
� Leveraged Incentive Scheme provides a stable price signal and gives shipping companies

continuing incentives to develop and adopt new technologies. This stable signal is
important in view of the long investment horizons in the shipping industry, and even a
small uncertainty of carbon price will delay decisions of shipping companies to invest
emission-reducing activities or reduce the size of the investment.

Not only on mitigation but also on adaptation
� Leveraged Incentive Scheme is compatible with other climate finance institutions. You 

can design the level of GHG contributions and refunds to raise funds sufficient enough to 
meet the level which is required to international shipping to finance adaptation projects 
in developing countries. 
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• Air Pollution

• Water Pollution

• Soil Pollution

• Noise Pollution

• Vibration

• Ground Subsidence

• Bad Smell

The Seven Recognised Pollutions in 1960s - 1970s in Japan
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Newer Format of Environmental Issues on a Global Scale

• Ozone Depletion

• Global Warming

• Acid Rain - Reduction of Tropical Jungles

• Maritime Pollution and Development of Deserts

• Cross Border Movements of Hazardous Materials

• Destruction of Biological Diversity

• Cross Border Influence of Pollutions
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Restriction of Emission from Ships

Bilge discharge

Ballast water management 
(not in force)

TBT prohibited

VOC prohibited 
in special port

Ship recycle
(not in force)NOx and SOx 

restricted

Oil discharge 
monitoring

Sewage treatment
Garbage disposal

Incinerator

Halon & CFC 
prohibited

Noise restricted
(in study)
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Bilge-oil discharge 
control

Ballast water treatment

TBT-free painting

Vapor emission
control system for tanker

Inventory
Less hazardous materials

Diesel engine exhaust
Low Nox and SOx

Oil discharge 
monitoring for tanker

Sewage treatment
Garbage disposal

Incinerator

Low GHG exhaust

Less ballast ship

Gray-water treatment

Best hull form & propulsion
Less fuel oil consumption at sea

Ship operation
Less fuel oil consumption at sea

Device for
less energy

Noise Reduction

Green Ship Design
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Bilge-oil discharge 
control

Vapor emission
control system for tanker

Inventory
Less hazardous materials

Diesel engine exhaust
Low Nox and SOx

Oil discharge 
monitoring for tanker

Sewage treatment
Garbage disposal

Low GHG exhaust

Gray-water treatment

Best hull form & propulsion
Less fuel oil consumption at sea

Ship operation
Less fuel oil consumption at sea

Device for
less energy

Noise Reduction

Ballast water treatment

Less ballast ship

TBT-free painting

Incinerator

Green Ship Design

Propulsion Plant
– High efficient engine

– Hybrid diesel engine

Development in alternative engine
– Electric motor driven (Fuel cells, electric batteries)

– Dual fuel diesel engine

– Bio fuel diesel engine

– GTL, DME engine
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Bilge-oil discharge 
control

Vapor emission
control system for tanker

Inventory
Less hazardous materials

Diesel engine exhaust
Low Nox and SOx

Oil discharge 
monitoring for tanker

Sewage treatment
Garbage disposal

Low GHG exhaust

Gray-water treatment

Best hull form & propulsion
Less fuel oil consumption at sea

Ship operation
Less fuel oil consumption at sea

Device for
less energy

Noise Reduction

Ballast water treatment

Less ballast ship

TBT-free painting

Incinerator

Green Ship Design

Operation
– Optimized transport chain

– Route optimization (Weather routing)

– Optimized driving

– Trim /ballast water optimization

Device for Less energy
– Cold ironing

– Wind & solar energy

– Additional thrust (Kites)
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Bilge-oil discharge 
control

Vapor emission
control system for tanker

Inventory
Less hazardous materials

Diesel engine exhaust
Low Nox and SOx

Oil discharge 
monitoring for tanker

Sewage treatment
Garbage disposal

Low GHG exhaust

Gray-water treatment

Best hull form & propulsion
Less fuel oil consumption at sea

Ship operation
Less fuel oil consumption at sea

Device for
less energy

Noise Reduction

Ballast water treatment

Less ballast ship

TBT-free painting

Incinerator

Green Ship Design

Hull form & propulsion
– Less resistance (Wave, Viscous, Wind)

– High efficient propulsion, CRP

Less energy
– Less ballast ship, Weight saving of L/W

– Optimized systems (Auxiliary machinery, Waste heat recovery, Air-

conditioning system, Electric motor driven deck machinery, etc.)

– Less electric demand (LED illumination)

– Micro bubble or air lubrication
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• Sustainability and Expandability

- based on stakeholders’ chain of responsibility

• Rule Minimum + Something

- ambitiousness and being ahead of legislations

Green Ship Concept
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Shipowners Challenge for Eco-friendliness

Recently in Focus:

• Optimized hull and propulsion

• Optimized machinery efficiency

- waste heat

- domestic waste etc.

• Waste minimization spirit reflected in operation manuals

• Renewable energy

• Drag during operation

e.g.;
NYK’s “NYK SUPER ECO SHIP 2030”
MOL’s “ISHIN”
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NYK SUPER ECO SHIP 2030:

A New Concept Ship in the Future <CO2 emission cuts of 69%>
- 8,000 TEU Container Ship 

(LOA: 353 m, Speed: 25 knots)

Solar power
2%

Wind power
4%

Reduced power
for ship use 2%

Wind resistance
1%

Hull form
optimization 2%

Fuel cells
32%

Hull friction
10%

Weight savings
9%

Superconductivity
2%

Propulsion
efficiency 5%

Shipowners Challenge for Eco-friendliness (cont.)

(http://www.nyk.com/english/csr/envi/ecoship.htm)

Reduction of Energy for Propulsion

Energy Conversion

Use of Natural Energy

CO2 emission cuts of 69%
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“ISHIN” stands for “Innovations in Sustainability backed by Historically proven,

INtegrated technologies. ”. ISHIN- , and will be realized within 5 years.

ISHIN-I : Car Carrier

Source: http://www.mol.co.jp/technology-e/index.html

Shipowners Challenge for Eco-friendliness (cont.)
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ISHIN-II: Ferry

Source: http://www.mol.co.jp/technology-e/index.html

Shipowners Challenge for Eco-friendliness (cont.)
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ISHIN-III: Large-Scale Iron Ore Carrier

Source: http://www.mol.co.jp/technology-e/index.html

Shipowners Challenge for Eco-friendliness (cont.)



The 4th Seoul International Maritime Forum (SIMF)
14-15 October 2010, Seoul 15

Schematic Outline of Promotion Proposal On Green Innovation
KEIDANREN Japan, March 2010

(part of “Japan as Creating Country” Initiative)

1.   Basic Vision
• Use of technology

+++++++++++++

2.   Policy on Latest Technology Pursuit
• Stimulating demand
• Education
• Regulatory framework towards model project
• International activities (GHG reduction included)

3.   Green Innovation
• Creating seeds (fund supporting element)
• Development (green technology platform)
• Actual use (support measures element)
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Technical Challenges to Reduce Environmental Burden
In Japanese Shipbuilding Industry

• Main engine and auxiliaries
– Combustion efficiency

– Waste heat recovery

– Dual fuel main engine

– Alternative fuel / Fuel cell / Batteries

• Hull and hull form
– Larger hull body, lighter construction

– Improved hull form

– Reduced drag (resistance)

continued....
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Technical Challenges to Reduce Environmental Burden
In Japanese Shipbuilding Industry (cont.)

• Propulsion
– Improved propeller system

– Energy saving appendages

• Operation and maintenance
– Sophistication (e.g. Weather routing)

– Support tools (e.g. Performance monitoring)

– Change of mode (e.g. Slow steaming)

• Green Ship
– Emission quality

– Pollution prevention

– Noise reduction
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Summary

• Green Ship is a concept that evolves and changes
– Not suited to have fixed definition

– Technology is the key element - careful follow-up is required

• Stakeholders need to understand the chain responsibility
– Narrow minded concentration of own interest is discouraged

– Close coordination and cooperation needed among stakeholders

• Regulation will follow but what can we seek beyond?
– There are useful individually developed practices

– Ambitious mind setting to go beyond rule requirements
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From Intertanko’s 
Poseidon Challenge
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Thank you for your attention.

Hiroshi (Dave) Iwamoto
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beginning of upheaval and uncertainty

Shipping

Shipbuilding

Social
& political

status

Recession of Global Economy
Reduction of sea transportation
� Recession of Shipping industry (2009 effect)

Domestic Shipbuilding in Russia and Brazil
Reinforced Environmental Regulation

New Shipyards in worldwide
� Imbalance in Supply and Demand
Financing rehabilitation will take time
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Future
-Ocean Developer-

Present
-Oil & Gas Developer-

Drill ship

FPSO

LNG-FPSO

FDS

Windmill

Barge Mounted Plant LNG - FSRU

Algae ship
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Expanding  Arena

New types of Vessel 

Renewable Energy

Business Convergence

Cruise Market Expansion

Opportunity

Sea, 71% of the earth
Energy Resource

Risk/NiMBY Facilities

C&D, Manpower with Diversity & CreativityC&D, Manpower with Diversity & Creativity

New market
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Significance
- Climate change to be core issue in global government
- Green growth to be new paradigm of economic development

“Green Is Green”
ecomagination

(Eco + Imagination at work)
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IMO(International Maritime Organization) Announced, 

The limits of harmful emission(NOx, SOx) from ship will be strengthen 
after Jul 1st, 2011

NOx emission regulation in force, under 9.8 g/kWh (for over 2,000 RPM Engine)

� changed under 7.66 g/kWh after Jan 1st, 2011

� changed under 2.0 g/kWh after Jan 1st, 2016.1.1

SOx percentage of MDO in force, below 4.5%

� changed under 3.5% after Jan 1st, 2012

� changed under 0.5% after Jan 1st, 2020

Present 9.80g/kWh 4.5%

Future Limit 1 7.66g/kWh 3.5%

Future Limit 2 2.00g/kWh 0.5%

[ECA Area]
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CO2 emission from ships: about 3.3%

Annually  5.2% increased

IMO scenario
EEDI (Energy Efficiency Design Index) – Shipbuilding industry
EEOI (Energy Efficiency Operational Index) – Shipping industry
Emission trading and/or Carbon tax – International Market 

Growth of world trade to induce greater impact

(About 8 times in 2050)

about 3.3%

SHI s Tanker SHI s LNGC

SHI s Container
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Environment Management Award

The World’s First ISO 14001 Certification
from Lloyd  

Environment Management Award

Eco-friendly Certification of BP COT

Eco-friendly Cruise IR52 Award

Hermann House in Paju 
Korea Eco-friendly Apartment Award 

Voluntary Agreement Conclusion for VOC Reduction

RTO Installation in Pre-treatment Painting Facilities

The Most Advanced Green Incinerator Completion 

Wind Business Launching 

LNG-regasification Ship, Korea Technology Award

LNG-regasification Ship, IR52 Award 

Resource Circulation Leading Company Award

SAVER Fin IR52 Award

Norshipping Clean Shipping Award

SHI Environment Declaration
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SHI to make Only Eco-Friendly Ships
30% Reduction in GHG Emissions

- At its green management launch ceremony 
on January 28, SHI announced its intention 
to build only eco-friendly ships from 2015 

- The Company announced various detailed 
goals, including the minimization of fuel 
consumption and greenhouse gas emission, 
and the maximization of energy efficiency
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Environment

Green policy

Environment organization

Green partnership

Environment education

Carbon
Management

GHG Inventory

Product LCA

Carbon Emission Trade

CO2 Reduction Goal

The only Samsung
Eco-friendly product

Eco-friendly package

Technology lead

Hazardous material
Management

New business item
( LCA : Life Cycle Assessment)

Green
Management
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INDEX Short (2015) Middle (2020) Long (2030)

SECI 3080 5090 7090

Major Technology

Hydrodynamic
Aerodynamic

LNG Fueled Vessel 
Waste heat recovery

Reformer Fuel Cell Hydrogen Fuel cell

Index Definition

SECI

SECI(G) CO2 Reduction SECI(G) = CO2 Reduction

SECI(E)

NOX Reduction
SECI(E) = (NOX)*0.63 + (SOX)*0.31

+ (PM) *0.06
SOX Reduction

PM  Reduction

TARGET
7090 Project by 20307090 Project by 2030

World Leading Eco Ship

SECI: Samsung Environment Clean Index
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SARB & SARB Fin [ 3 % ] SAVER Fin [ 2 % ]STAR Propeller [ 1 % ]

Energy Saving & Vibration reduction device [5%]

Hull form development

Hull optimization [4.0%] 

Optimum sailing routing

SORAS [1.6%]

Space reserve for Ballast treatment system

Refrigerant recovery and detecting system
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Environmental Friendly SRVEnvironmental Friendly SRV

V : VesselV : Vessel

R : RegasificationR : Regasification

S : ShuttleS : Shuttle

Eco : EcologyEco : Ecology
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Conventional RVConventional RV

SHI’s Eco-SRVSHI’s Eco-SRV

LNG/Sea Water 
Heat Exchanger

Sea ChestSea Chest
To OverboardTo Overboard

Sea water 

LNG/Glycol Water 
Heat Exchanger

Discharge ZeroDischarge Zero

Glycol 
Water

Glycol Water 
Steam Heat Exchanger

LNG

NG

Glycol Water
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SHI’s Eco-SRVSHI’s Eco-SRV

NOx
Reduction
92% !!!
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Beluga Whale
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Sea Chest Suction Speed : 1.5 m/sec Sea Chest Suction Speed : 0.15 m/sec

Sea Chest

Sea Chest

C.S.W. PumpC.S.W. Pump

Ball. W. PumpBall. W. Pump

Fire Bilge PumpFire Bilge Pump

FWG Ejec. PumpFWG Ejec. Pump

S.W. FlowS.W. Flow

S/C AreaS/C Area

Inflow VelocityInflow Velocity

6,000 m3/h6,000 m3/h

245 m3/h245 m3/h

70 m3/h70 m3/h

2,300 m3/h2,300 m3/h

8,615 m3/h8,615 m3/h

2.25 m22.25 m2

1.1 m/s1.1 m/s

SRVSRVConv. LNGCConv. LNGC

0 m3/h0 m3/h

0 m3/h0 m3/h

0 m3/h0 m3/h

1,150 m3/h1,150 m3/h

1,150 m3/h1,150 m3/h

2.25 m22.25 m2

0.15 m/s0.15 m/s
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This reports shows the change of fuel mode from MDO to 
NG can reduce over 95% of harmful emission and also 
shows NG is more clean and efficient Energy than MDO

-92%

-23%

-100%

-99%
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Fuel System with Natural Gas

- To get engine power, using natural

gas vaporized form LNG storage  

tank

Purpose

- Reduce harmful emission form ship

- Meet the customer needs & 

environmental regulations

Operation Procedures

- LNG should be gasified by vaporizer

to be sent to engine 

- NG pressure of Vaporizer outlet is 

controlled by pressure build up unit 

LNG Bunkering Inlet

LNG Storage 
Tank

NG to Engine
Vaporizer

Glycol
Outlet

Glycol Inlet

Vent Stack

Tank Room
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LNG bunkering infra keep increasing !!
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� Marine structures to meet international and government
Rules and Regulations for environment.

� The governmental leadership for infra-structure is necessary.

� Non-eco-friendly ship (ex. Single hull tanker, High CO2 emission)
shall be terminated by Rules and Regulations. 

� Sea Gas Stations for LNG fuel ships are necessary.

� Bunker oil price should be stabilized by government 

� Energy saving certificate should be issued by government

� Ship and Offshore industry continue to innovate by themselves.
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Green Ship and Development of 
Maritime Transportation



Contents

� Pollution & Emission from Ship
� CO2, NOx, SOx

� Energy Efficiency Index

� Green Ship Development

� Green Ship Technologies
� Design, Device, Material, Operation, Energy

� CO2 Reduction by Green Ship Technology

� Conclusion



Air Pollution on Sailing

SOx NOx GHG PM VOC

GHG(Green House Gas; CO2)
PM(Particle Materials)
VOC(Volatile Organic Compound)

Ground Pollution on sailing

Precipitates

Wastes

Chemical
residues

Oil residues

Water pollution on Sailing

Waterproof 
oil

Bilge
water

Cooling
water

Antifouling
materials

Ballast
water

Grey
water

Asbestos

Paint

Plastic

Pollution on Ship recycling

Electrical
product

Sealed gas

Chemical
product

Environmental Pollution from Ships



Total CO2 emissions from shipping are 3.3% of the global total.

Total CO2 Emissions from shipping

GHG emissions from ships are 
predicted to more than double by 2050

Source ; Second IMO GHG Study 2009.

1046

2000 ~ 
3000

(million tons/year)

2007 2050



Typical Ranges of CO2 Efficiencies of Ships

CO2 = total CO2 emitted from the vehicle within the period

tonne*kilometre = total actual number of tonne-kilometres of work done within the same period

CO2 efficiency = CO2 / (tonne * kilometre)

Source ; Second IMO GHG Study 2009.

Ship is the most efficient transportation in view of CO2 emission

* CO2 efficiency Fuel consumption



Emission Regulation

IMO NOx Tier II : Adopted on MEPC 58 (2008.10) 
- After 1 January 2011 (Keel Laying)

IMO NOx Tier III : Tentative Assent
- After 1 January 2016 in ECA (Keel Laying)

NOx Regulation

RPM Tier 1 (current) Tier
(from 2011.1.1)

Tier
(from 2016.1.1)

Under 130 17.0g/kWh 14.4g/kWh 3.4g/kWh

130 ~ 2000 45.0 n(-0.2)g/kWh 44.0 n(-0.23)g/kWh 9 n(-0.2)g/kWh

Over 2000 9.8g/kWh 7.7g/kWh 2.0g/kWh



Emission Regulation

SOx Regulation

Regulation or Area
Sulfur Content

2010 2012 2015 2020

Global Limit 4.5% 3.5% 0.5%

ECA 1.5% 1.0% (after 2010.07) 0.1%

EU Port 0.1%

US / Canadian Coast
(within 24NM)

0.5% 0.1%

Residual Fuel (IFO380 or LS380) :
Distillate Fuel (MDO or MGO) :

2010 11 12 13 14 15 16 17 18 19 20

4.5

3.5

1.5

1.0

0.5

0.1

Sulfur Limit (%)

IMO (global)

IMO (ECA)

US / Canadian Coast

EU Port



Emission Regulation

IMO emission restricted area – ECAS in July 2009.

Source ; IMO GHG study

Baltic sea ship emission
CO2 : 20 million tons/year

NOx  : 400 kilo tons/year

SOx  : 137 kilo tons/year

1/10 of total domestic shipping emission

Existing ECAs : Baltic sea, North sea

Planned ECAs : Coasts of USA, Hawaii and Canada

Discussed ECAs : Mediterranean sea(2014), Tokyo bay(2015)

Baltic
SeaNorth Sea



EEDI (Energy Efficiency Design Index)
• design specific

-Mitigate CO2 emissions
-Increase cargo carrying capacity
-Enhance speed performance

EEDI – Technical Regulations
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Ice strengthening factor

Main Engine Aux. Engine

Transport work capacity Weather factor

Waste heat and shaft motors Efficient design options

Clean Energy

Hull Form

Energy Saving
• Goal of EDDI



EEOI (Energy Efficiency Operational Indicator)
• voyage specific

EEOI – Operational Regulations
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FuelTypei
carbon

FuelTypei
carbon

FuelTypei
carbon

Dm

CFCCFCCFC
EEOI

Parameter Definition

FC FC denotes fuel consumption on voyage

Ccarbon Ccarbon is the carbon content of the fuel used

mcargo,i mcargo,i is the mass of cargo transported on voyage i

Di Di is the distance of voyage i



Green Ship Development Concept

- Optimum Dimensions

- Excel. Speed Performance

- Max. Capacity(DWT, VOL)

- Competitive FOC

- Safety

High Performance Ship Design

- Fuel(= CO2) Saving Max.

- Environment  Friendly

- Efficient Operation(EEOI)

- Less  Maintenance

� Optimum Dimensions

� Excellent Speed Performance

� Maximum Capacity (DWT, VOL)

� Competitive FOC

� Safety

Green Enhanced Design

	 Fuel(= CO2) Saving Max. (EEDI)

	 Efficient Operation (EEOI)

	 Emission Reduction

	 Less  Maintenance
Conventional Design Goals

New Requirements of 
Environmental Associations 

& Shipping Industry

Hi-Performance & Environment Friendly Ship



Green Ship Technologies - Econology

Design

Energy Material Operation

Device

LNG Fueled Propulsion
Nuclear Powered Propulsion
Fuel Cell Hybrid Electricity Generation
Solar Powered Ship
Wind assisted Propulsion

Shaft Generator 

Trim Optimization
Opti. Weather Routing

Arctic Routing
Slow Steaming (Eco-Speed)
Ballast Water Management

Econology = Ecology + Economy + Technology
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Econology Energy

LNG Fueled Propulsion Solution

* EGR : Exhaust Gas Recirculation

Emission Reduction

CO2 :  23%

NOx :  80% with EGR*

SOx :  92% 

12K80MC-GI-S, Chiba power plant (Japan)
- 2 Stroke Dual Fuel Engine



LNG Fueled Propulsion Solution

1) Dual Fuel Main Engine 

2) High Pressure Fuel Gas Supply system 

3) LNG Fuel Tank  

MEGI Engine

No.1 HP Pump

No.2 BOG Compressor

NG HP Cooler

Recondenser

HP
Vaporizer

No.1 BOG Compressor

No.2 HP Pump

High Pressure Fuel Gas Supply  System
IMO Type-B Independent LNG Tank

Ambient pressure ~ 250 bar
for  gas injection

*MEGI : MAN Electric – Gas Injection

Econology Energy

23%
CO2



	 Steam generated in the reactor
	 Direct steam or Electric propulsion
	 Long designed refueling period
	 Strict safety regulation

No GHG emission
Proven technology
OPEX optimization
Proven safety

Nuclear powered ship

•2 x SMART* 65(MWt) reactors
for arctic navigation

Machinery arrangement of a nuclear powered 
arctic tanker

Econology Energy

* System integrated Modular Power ReacTor, KAERI
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A
n Ideal International Schem

e for Com
pensation for M

arine 
Pollution D

am
age 

M
åns Jacobsson 

Form
er D

irector, International O
il Pollution Com

pensation Funds

Introduction 

I have been invited to m
ake som

e observations on the com
ponents of an ideal schem

e for 
com

pensation for m
arine pollution.  

M
arine pollution is usually discussed in term

s of oil pollution. There are how
ever other kinds of 

m
arine pollution w

hich are as serious, or m
ay be even m

ore serious, nam
ely pollution caused by 

chem
icals and other hazardous substances.  

It should be noted that shipping contributes to less than 10%
 of the m

arine pollution. The m
ajor part 

of the pollutigon of the m
arine environm

ent originates from
 land-based activities. This presentation 

w
ill be lim

ited, how
ever, to pollution caused by sea-related activities. 

M
y analysis of the requirem

ents of such an ideal international schem
e w

ill be m
ade against the 

background of the present international regim
e governing liability and com

pensation for tanker oil 
spills, w

hich I believe is m
ost interesting from

 a Korean point of view
 as a result of the H

ebei Spirit
incident. It suggested, how

ever, that this analysis w
ould to a large extent apply also to com

pensation 
for ship-source m

arine pollution in general and perhaps also to m
arine pollution caused by other 

sea-related activities.   

A
n ideal schem

e for com
pensation for m

arine pollution m
ay be very different depending on w

hether 
it is a purely national regim

e or a regim
e established at the international level. A

 national schem
e is 

norm
ally based entirely on dom

estic legislation and w
ould be structured against the background of 

the particular requirem
ents of the country concerned. A

n international regim
e w

ill how
ever reflect 

the outcom
e of negotiations betw

een the G
overnm

ents of a num
ber of States and w

ill be the result 
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of com
prom

ises necessary to reach an agreem
ent on the regim

e. This presentation w
ill consider the 

issues w
ithin the fram

ew
ork of an international schem

e.  

In m
y discussion of the m

ain requirem
ents w

hich an ideal international com
pensation schem

e for 
m

arine pollution should m
eet, these requirem

ents are also considered from
 the perspective of the 

legal and political realities w
hich w

ill have to be faced in the developm
ent and operation of such a 

schem
e.

The present international regim
es 

Liability and com
pensation for tanker oil spills is governed by the 1992 Civil Liability Convention 

(CLC) 1, the 1992 Fund Convention
2 and the 2003 Supplem

entary Fund Protocol 3, hereinafter referred 
to as the CLC/Fund regim

e. This regim
e is a com

pensation system
 in three tiers. The first tier of 

com
pensation is provided under the 1992 Civil Liability Convention and is paid by the ow

ner of the 
ship w

hich causes the oil pollution or his liability insurer. The 1992 Fund Convention provides a 
second tier of com

pensation paid by the International O
il Pollution Com

pensation Fund 1992 (1992 
Fund) w

hich is financed by receivers of oil after sea transport in States Parties to the Convention. 4 A
 

third tier w
as added in 2005 by the creation of a Supplem

entary Fund set up under the 2003 
Protocol to the 1992 Fund Convention. 5

The CLC/Fund regim
e has been in operation for 32 years. The Republic of Korea has unfortunately 

been one of the m
ajor “custom

ers” of the regim
e, having suffered the consequences of som

e 15 oil 
spill incidents to w

hich the regim
e applied, for exam

ple the Keum
dong N

o 5 (1993), the Sea Prince
(1995), the Yuil N

o 1 (1995), the O
sung N

o 3 (1997 and of course the H
ebei Sprit (2007) 6

In the light of the experience of som
e 140 incidents dealt w

ith under the regim
e, it is in m

y view
 fair 

to say that the CLC/Fund regim
e has w

orked reasonably w
ell in m

ost cases.  This is evidenced by the 
fact that the num

ber of Fund M
em

ber States has grow
n from

 14 to 105, w
hich show

s that States 
have 

considered 
it 

w
orthw

hile 
to 

participate 
in 

the 
com

pensation 
regim

e. 
But 

having 
been 

personally involved in the creation, developm
ent and operation of the international regim

e for m
any 

years, I am
 the first to adm

it that the present regim
e is not perfect or ideal.  

There is a separate convention governing liability and com
pensation for pollution dam

age caused by 
spills of bunker oil from

 ships other than tankers, the International Convention on Civil Liability for 
Bunker O

il Pollution D
am

age, 2001 (Bunkers Convention). This Convention is a one-tier regim
e w

ith 

                                                            
1 International Convention on Civil Liability for O

il Pollution D
am

age, 1992  
2 International Convention on the Establishm

ent of an International Fund for Com
pensation for O

il Pollution 
D

am
age, 1992. 

3 Protocol of 2003 to the International Convention on the Establishm
ent of an International Fund for 

Com
pensation for O

il Pollution D
am

age, 1992. 
4 The Korean oil industry is the fourth largest contributor to the 1992 Fund, paying 8%

 of the total 
contributions.
5 For details of the international regim

e reference is m
ade to the A

nnual Report 2009 of the International O
il 

Pollution Com
pensation Funds and to the Funds’ w

ebsite at w
w

w
.iopcfund.org. See also M

åns Jacobsson: The 
International Liability and Com

pensation Regim
e for O

il Pollution from
 Ships – International Solutions for a 

G
lobal Problem

, (2007) 32 Tulane M
aritim

e Law
 Journal.

6 The regim
e w

as originally based on tw
o earlier Conventions, the 1969 Civil Liability Convention and the 1971 

Fund Convention, w
hich w

ere replaced by the 1992 Conventions. M
ost of the Korean cases fell under the 1969 

and 1971 Conventions. The H
ebei Spirit incident is governed by the 1992 Conventions. 
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the liability falling on the shipow
ner, and there is no supplem

entary com
pensation from

 an 
international fund. Since the Bunkers Convention only entered into force in 2008, there is hardly any 
experience of the functioning of this regim

e.  

In 
1996 

an 
International 

Convention 
dealing 

w
ith 

liability 
and 

com
pensation 

for 
dam

age 
in 

connection w
ith sea transport of chem

icals and other dangerous cargoes w
as adopted under the 

auspices of the International M
aritim

e O
rganization (IM

O
) but this Convention has not entered into 

force. 7 The H
N

S Convention w
ould create a tw

o-tier com
pensation regim

e very sim
ilar to the 

CLC/Fund regim
e w

ith a first tier of shipow
ner liability and a second tier providing supplem

entary 
com

pensation from
 an international fund.  

M
ain requirem

ents for an ideal com
pensation regim

e 

It is subm
itted that an ideal international schem

e for com
pensation for m

arine pollution should 
m

eet the follow
ing m

ain requirem
ents: 

�
The scope of application should be sufficiently w

ide 
�

The person or persons liable should be easy to identify 
�

The liability should be easy to establish 
�

There should be sufficient funds available to ensure full com
pensation to all victim

s of 
the incident 

�
The types of dam

age covered by the regim
e should be clearly defined   

�
The regim

e should allow
 for prom

pt com
pensation 

�
The econom

ic burden of the regim
e should fall on those w

ho could take steps to prevent 
m

arine pollution and give them
 a financial incentive to do so  

�
The system

 for financing the regim
e should be sim

ple to adm
inister and accepted as fair 

by those w
ho provide the funds. 

It is subm
itted that in the real w

orld it w
ould be virtually im

possible to develop an ideal regim
e at 

the international level fulfilling all these requirem
ents, since it w

ould be practically im
possible to 

reconcile these som
etim

es contradictory requirem
ents.It is also likely that w

hat is perceived as ideal 
w

ould differ from
 country to country. 

It m
ight be possible to com

e closer to the ideal in a purely national regim
e, w

hich could then be 
created to m

eet the particular requirem
ents of the country concerned. The obvious draw

back of a 
national regim

e is, how
ever, that the country in question w

ould have to carry itself the entire 
financial burden of a m

ajor m
arine pollution incident, w

hich w
ould m

ake such a solution less 
attractive to those States that are particularly exposed to the risks of m

arine pollution. 8

                                                            
7 International Convention on Liability and Com

pensation for D
am

age in Connection w
ith the Carriage of 

H
azardous and N

oxious Substances by Sea, 1996 (H
N

S Convention); this Convention w
as revised in A

pril 2010 
by the adoption of a Protocol for the purpose of elim

inating the obstacles to its entry into force. See M
åns 

Jacobsson: The H
N

S Convention – Prospects for its entry into force, Yearbook of Com
ité M

aritim
e International

2009 p. 417; M
åns Jacobsson: D

iplom
atic Conference adopts Protocol to the H

N
S Convention, Shipping &

 
Transport International, issue O

ctober 2010.  
8 The U

nited States, w
hich is not a Party to the international Conventions, has created a purely national regim

e 
through the O

il Pollution A
ct 1990 (O

PA
-90).  
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In m
y view

 it w
ould only be possible to set up a schem

e that is fairly ideal by m
eans of a com

bination 
of an international regim

e and a national regim
e providing supplem

entary com
pensation. In such a 

com
bined 

schem
e 

the 
international 

regim
e 

w
ould 

provide 
a 

good 
general 

cover 
built 

on 
international solidarity and the national schem

e w
ould cater for the specific circum

stances in and 
the particular needs of the country concerned. 9M

y presentation is how
ever lim

ited to consideration 
of the international aspects. 

A
n im

portant question is to w
hat extent the requirem

ents set out above are m
et w

ithin the present 
international CLC/Fund regim

e. 

A
nalysis of these requirem

ents  

The scope of application should be sufficiently w
ide 

A
n ideal regim

e should cover the m
ost likely sources of m

arine pollution caused by sea–related 
activities. The present CLC/Fund regim

e applies only to tanker oil spills. A
s m

entioned above, spills of 
bunker oil from

 non-tankers and spills of chem
icals and other hazardous cargoes are other types of 

ship-source m
arine pollution. There are also other activities at sea w

hich m
ay cause serious oil 

pollution  but are not covered by any international Convention, for exam
ple pollution in connection 

w
ith oil production off shore

10; suffice it to refer to the D
eepw

ater H
orizon incident in the G

ulf of 
M

exico in A
pril 2010. Storage of oil at sea also represents a risk of oil pollution. It appears that an 

ideal com
pensation schem

e should cover m
arine pollution caused by any of these sea-related 

activities.

It should be recognised, how
ever, that the three separate existing international regim

es referred to 
above w

ere the result of very difficult and protracted negotiations. It is subm
itted that it w

ould be 
virtually im

possible to reach agreem
ent at the international level on the content of a com

pensation 
schem

e covering m
arine pollution for all types of sea-related activities. It w

ould probably be 
particularly difficult to include in the sam

e schem
e ship-source m

arine pollution and pollution 
caused by oil production at sea. 

The person liable should be easy to identify 
It seem

s logical that the financial consequences of ship-source m
arine pollution should be borne by 

the tw
o parties involved in the m

aritim
e transport in question, nam

ely the shipping interests and the 
cargo interests. 

U
nder the CLC/Fund regim

e the liability falls in the first place on the registered ow
ner of the ship 

from
 w

hich the polluting oil originated and his liability insurer and in the second place collectively on 
the oil industry through the International O

il Pollution Com
pensation Funds. Both the registered 

shipow
ner and the Funds are easy to identify. 11

It happens how
ever in less serious oil pollution cases that the polluting vessel cannot be traced, and 

an ideal regim
e should ensure that victim

s are com
pensated also in such cases. This issue has been 

                                                            
9 Canada, being a Party to the CLC/Fund regim

e, has established such a com
bined system

 through its Ship-
source O

il Pollution Fund established under the M
arine Liability A

ct. 
10 A

 regional Convention for the N
orth Sea and the Baltic dealing w

ith this m
atter w

as adopted in 1977,  the 
Convention on Civil Liability for O

il Pollution D
am

age resulting from
 the Exploration for and Exploitation of 

Seabed M
ineral Resources, but this Convention has not entered into force. 

11 The sam
e solution has been adopted for the regim

e under the H
N

S Convention.  
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overcom
e w

ithin the fram
ew

ork of the present CLC/Fund regim
e. In several oil pollution incidents 

w
hen the polluting ship could not be identified but it w

as show
n that the spill originated from

 a 
tanker, the 1992 Fund paid com

pensation for the entire pollution dam
age caused, for exam

ple in 
respect of a m

ajor spill w
hich occurred in Bahrain in 2003. 12

Liability should be easy to establish 
A

n ideal regim
e should be based on strict liability, i.e. liability independent of fault, w

ith only very 
lim

ited defences available to the potentially liable person or persons. A
ny schem

e that necessitates 
an investigation into w

hether there has been negligence or any other blam
ew

orthy behaviour on the 
part of the potentially liable person w

ould often lead to litigation resulting in delay in com
pensation 

paym
ents.

U
nder the CLC/Fund regim

e the registered ow
ner has strict liability for any oil pollution caused, i.e. is 

liable independent of w
hether there is any fault on the part of the ship or its crew

. The shipow
ner 

has only very lim
ited defences, nam

ely that the incident w
as caused by an act of w

ar or a sim
ilar act 

or by a grave natural phenom
enon, or w

as w
holly caused by a third party w

ith the intent to cause 
dam

age (e.g. by terrorism
), or w

holly caused by the negligence or other w
rongful act of public 

authorities in the m
aintenance of navigational aids. The defences available to the Funds are even 

m
ore restricted, since the Funds m

ay only invoke as a defence that the incident w
as caused by an act 

of w
ar or a sim

ilar act. It is subm
itted that the present regim

e in this regard strikes a fair balance 
betw

een the interests of the victim
s and those of the potentially liable parties. 

Experience show
s that the question of w

hether or not the shipow
ner (and indirectly the liability 

insurer) is liable in principle for a particular oil spill, i.e. w
hether he can invoke one of the defences 

referred to above, has rarely been an issue under the CLC/Fund regim
e, and the defence available to 

the Fund has never been invoked. 

Sufficiency of funds available 
A

 com
pensation schem

e can only function w
ell if there are sufficient funds available to ensure that 

all legitim
ate claim

ants w
ill receive full com

pensation for their dam
age. It is obvious that the am

ount 
available under the 1992 Civil Liability and Fund Conventions is inadequate in very serious incidents. 
This w

as in fact show
n already in the context of the N

akhodka incident
in Japan in 1997, and it w

as 
confirm

ed by the Erika incidentin France in 2002.  

In the light of this experience, the am
ount available for com

pensation under the 1992 Conventions 
w

as increased by som
e 50%

 w
ith effect from

 1 N
ovem

ber 2003, bringing the total am
ount available 

to 203 m
illion Special D

raw
ing Rights (SD

R), corresponding to U
S$ 306 m

illion or KW
 364 233 

m
illion. 13 A

s several incidents in recent years have dem
onstrated, in particular the Prestige incident 

                                                            
12 International O

il Pollution Com
pensation Funds’ A

nnual Report 2004 p. 104. The 1992 Fund has also paid 
com

pensation in respect of oil spills w
hich occurred in G

erm
any in 1996 and in the U

nited Kingdom
 in 2002 

w
here the identity of the ship from

 w
hich the oil originated could not be established; A

nnual Reports 2007 
p.74 and 2003 p.104 respectively. 
13 The unit of account in the 1992 Conventions and the Supplem

entary Fund Protocol is the Special D
raw

ing 
Right (SD

R) as defined by the International M
onetary Fund.  The figures given in U

S dollars and Korean W
on 

have been arrived at by using the rate of exchange applicable on 31 A
ugust 2010, i.e. 1 SD

R = U
S$1.508910 

and KW
1 794.25. 
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in Spain and the H
ebei Spirit incident in the Republic of Korea

14, also this am
ount is m

anifestly 
insufficient in a very large oil spill. 

In som
e cases w

here the am
ount available for com

pensation under the CLC/Fund regim
e w

as 
insufficient, the State concerned decided to stand last in the queue for its ow

n claim
s for clean-up 

costs, i.e. the State w
ould not seek paym

ent for these claim
s until all other adm

issible claim
s had 

been paid in full. 15 Such an approach is of course beneficial for the other claim
ants, but as a result 

part of the costs of the incident w
ill be borne by the taxpayers, w

hich is not satisfactory.   

In order to ensure that sufficient funds w
ould be available to com

pensate all victim
s in full even in 

very 
serious 

oil 
pollution 

cases 
the 

international 
com

m
unity 

decided, 
through 

a 
D

iplom
atic 

Conference held in 2003 under the auspices of IM
O

, to adopt a Protocol supplem
enting the tw

o tier 
com

pensation regim
e under the 1992 Conventions w

ith an optional third tier by m
eans of a 

Supplem
entary Fund. The Supplem

entary Fund w
hich w

as set up in 2005 m
akes available for 

com
pensation a total am

ount of 750 m
illion SD

R, corresponding to som
e U

S$ 1 130 m
illion or KW

 
1 345 700 m

illion, including the sum
s paid under the 1992 Conventions.  

U
nfortunately the Republic of Korea had not becom

e Party to the Supplem
entary Fund Protocol by 

the tim
e of the H

ebei Spirit incident, and as a result the Korean victim
s of that incident did not 

benefit from
 this significant increase in the funds available. Korea only ratified the Protocol on 6 M

ay 
2010, and the Protocol entered into force for Korea on 6 A

ugust 2010.   

A
lthough it is believed that the am

ount available for com
pensation under the three tier CLC/Fund 

regim
e should be sufficient to provide full com

pensation for all legitim
ate claim

s even in the m
ost 

serious tanker oil spill cases, it cannot be ruled out that the consequences of a future spill w
ill be of 

such a m
agnitude that the total am

ount of the adm
issible claim

s w
ill exceed U

S$ 1 130 m
illion. It has 

been suggested, therefore, that in order to guarantee full com
pensation in all cases, an international 

fund should be created w
hich should have no lim

it on the am
ount available for com

pensation 
paym

ents. It has been argued that since incidents of such a m
agnitude w

ill be extrem
ely rare, the 

additional cost of financing such an international fund w
ould be very lim

ited. A
lthough this m

ay 
seem

 an attractive solution, it is subm
itted, how

ever, that it is not realistic to believe that 
G

overnm
ents w

ould be prepared to subscribe to a schem
e by w

hich w
hoever in their respective 

countries should participate in the financing of the regim
e, be it the oil and chem

ical industries, 
shipow

ners, insurers or the States them
selves, w

ould be exposed to the obligation to contribute 
w

ithout any lim
itation in am

ount to com
pensation paym

ents for m
arine pollution dam

age caused in 
other countries. 

It w
ould appear, therefore, that this problem

 could only be overcom
e by individual States opting for 

supplem
enting the international regim

e by a national top-up schem
e,  financed by the industry or by 

taxpayers in the State concerned and benefiting only victim
s in that State.

                                                            
14 Pursuant to a decision of the 1992 Fund A

ssem
bly concerning the interpretation of the 1992 Fund 

Convention, the am
ount available for com

pensation, 203 m
illion SD

R, w
as for the H

ebei Spirit incident 
converted into Korean W

on on the basis of the rate of exchange on 13 M
arch 2008 (1 SD

R= KW
 1 584.330), 

w
hich gave KW

 321 618 990 000; A
nnual Report 2008 p. 127. 

15 This w
as done in for exam

ple the Sea Em
press incident in the U

nited Kingdom
, the N

issos A
m

orgos incident 
in Venezuela, the Erika incident in France and the H

ebei Spirit incident. 
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Prom
pt and fair com

pensation 
A

n ideal com
pensation system

 should not only ensure that those having suffered dam
age as a result 

of m
arine pollution are properly com

pensated but also that com
pensation is paid prom

ptly. Rapid 
com

pensation is in particular im
portant for individuals and sm

all scale businesses, for instance 
victim

s in the fisheries, m
ariculture and tourism

 sectors. Experience show
s that it is in m

ost 
com

pensation system
s very difficult to ensure that all victim

s are paid prom
ptly and this for several 

reasons. It m
ust be recognised that the CLC/Fund regim

e has som
etim

es not been able to m
eet this 

objective.

The purpose of any com
pensation system

 is to place the claim
ant in the sam

e financial situation as if 
the event causing the dam

age (i.e. in the case under discussion the m
arine pollution) had not 

occurred. In order to achieve this aim
, it has to be established w

hether the claim
ant has actually 

suffered an econom
ic loss as a result of the m

arine pollution and, if so, the am
ount of his loss. In any 

legal system
 it is in principle for the claim

ant to provide the necessary evidence for this purpose. 

It is inevitable that the process for the exam
ination of the com

pensation claim
s to ensure that these 

conditions are fulfilled w
ill take som

e tim
e. This is in particular so in the context of oil spills resulting 

in large num
ber of claim

s; a case in point is the H
ebei Spirit incident w

here it is expected that there 
w

ill be som
e 125 000 claim

ants.  

The problem
 is aggravated by the fact that in m

any cases individuals and sm
all businesses claim

ing 
com

pensation, especially claim
ants in the fisheries and m

ariculture sectors, m
ay have little or no 

docum
entary evidence to dem

onstrate that they have suffered losses and to prove the am
ount of 

their losses. In addition, the assessm
ent of claim

s in these sectors w
ill often require a technical or 

scientific investigation. Claim
s for costs of clean-up operations and preventive m

easures som
etim

es 
give rise to the question of w

hether the operations and the ensuing costs w
ere reasonable in the 

circum
stances, and this question m

ay lead to lengthy discussions betw
een the claim

ants (in m
any 

cases public authorities) and the com
pensatory bodies.  

In order for an international com
pensation regim

e to function w
ell, the bodies deciding on 

com
pensation paym

ents should ensure, on the one hand, that only those w
ho have actually suffered 

a loss as a result of the m
arine pollution receive com

pensation and that the am
ount of the 

com
pensation paym

ent corresponds to their losses and, on the other hand, that genuine legitim
ate 

claim
ants actually receive com

pensation w
ithout undue delay. The experience of the operation of 

the CLC/Fund regim
e show

s that in m
ajor oil spills it is often very difficult to m

eet both these 
objectives.

The Secretariat and the governing bodies of the International O
il Pollution Com

pensation Funds 
share the concerns expressed by m

any G
overnm

ents in this regard. The CLC/Fund regim
e has in 

m
any incidents been criticised precisely for not ensuring prom

pt paym
ents of claim

s, and this 
criticism

 has been voiced also in respect of the H
ebei Spirit incident. In view

 of this criticism
 the 1992 

Fund has in the context of that incident developed m
odels to speed up the assessm

ent of claim
s 

from
 sm

all scale businesses in the fisheries and tourism
 sectors so as to reduce the delay in 

com
pensation paym

ents. A
 special W

orking G
roup has been set up to consider this im

portant issue 
further, and the Korean delegation is taking a constructive part in the discussions.
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Clarity as to the types of dam
age covered 

From
 the point of view

 of potential victim
s it is im

portant that the types of com
pensable dam

age are 
clearly defined. H

ow
ever, this is not easy to achieve in the context of an international regim

e w
hich 

is to be applied in countries w
ith different legal system

s and w
ith varying legal traditions as to the 

types of dam
age w

hich are norm
ally adm

issible for com
pensation.  

In addition, a very precise definition of the types of dam
age qualifying for com

pensation w
ould 

m
ake it difficult for the regim

e to develop in the light of experience. The fact that the definition of 
the concept of ”pollution dam

age” in the CLC/Fund regim
e is not very precise has actually m

ade it 
possible for the Funds’ governing bodies, that is to say the G

overnm
ents of the participating States, 

to respond to new
 situations by refining the Funds’ policy in respect of the criteria for adm

issibility 
of com

pensation claim
s. These refinem

ents have m
ostly, but not alw

ays, resulted in an extension of 
the types of dam

age qualifying for com
pensation.  

The system
 for financing the regim

e  
A

n international system
 could be financed in different w

ays, for instance by the industries w
hose 

activities contribute to the risk of m
arine pollution covered by the schem

e, as is the case under the 
CLC/Fund regim

e and w
hich w

ill be the case under the H
N

S Convention w
hen it enters into force. It 

is also conceivable that such a schem
e could be financed by States, i.e. in the end by the tax 

payers. 16

In an ideal regim
e the financing system

 should not only ensure that funds are available to pay 
com

pensation to the victim
s, but the system

 should also, at least to som
e extent, contribute to the 

reduction 
of 

m
arine 

pollution 
by 

acting 
as 

a 
financial 

deterrent. 
The 

burden 
of 

financing 
com

pensation paym
ents should therefore fall on those w

ho can take steps to prevent or reduce the 
num

ber of m
arine pollution incidents and reduce their consequences for the m

arine environm
ent, 

nam
ely the shipping and cargo interests.  

This objective could be achieved in several w
ays. The liability could be placed on the individual 

entities w
ho take part in the operation and m

anagem
ent of the ship causing the pollution 

(shipow
ner, charterer and/or m

anager of the ship) and their insurers as w
ell as the com

pany having 
a direct interest in the individual cargo. A

lternatively, the regim
e could be financed collectively by 

the 
industries 

involved. 
The 

CLC/Fund 
regim

e 
applies 

both 
these 

approaches; 
the 

individual 
shipow

ner or his insurer pays the first tier of com
pensation and the international Funds financed 

collectively by the oil industry pays com
pensation under the second and third tiers. The H

N
S 

Convention w
ill apply the sam

e sharing of liability and financing. 

 It is im
portant that any system

 used to finance an international schem
e built on international 

solidarity in cases of m
arine pollution is sim

ple to adm
inister. It is also im

portant that the financing 
system

 is accepted as fair by the participating States as w
ell as by the private interests that provide 

the funds. 

                                                            
16 A

n exam
ple of a system

 partly financed by public funds is the regim
e established w

ithin the O
rganisation for 

Econom
ic Co-operation and D

evelopm
ent (O

ECD
) dealing w

ith liability and com
pensation for  incidents 

involving nuclear installations, the 1963 Brussels Convention supplem
entary to the Paris Convention on third 

party liability in the field of nuclear energy (as am
ended).  



9

O
peration of the regim

e  

Even if the legal fram
ew

ork of a com
pensation schem

e fulfils all or m
ost of the requirem

ents 
discussed to above, it is the operation of the system

 in connection m
arine pollution incidents that 

dem
onstrate w

hether the schem
e functions as intended, i.e. w

hether legitim
ate claim

ants are 
com

pensated equitably and rapidly. Several aspects are of great im
portance in this regard. 

In order for any international schem
e to be viable, it is crucial that it has the support of the various 

stakeholders, nam
ely the G

overnm
ents of the participating States on behalf of their citizens and 

potential victim
s as w

ell as the industries concerned, e.g. the shipping, oil, chem
ical and insurance 

industries.
If the system

 is not accepted as fair by all these stakeholders, there w
ill necessarily be 

m
ore problem

s w
ith the operation of the regim

e and it is likely that it w
ill not operate in an optim

al 
m

anner.

A
 m

ajor m
arine pollution incident gives often rise to strong reactions from

 the population in the 
affected area, from

 the m
edia and from

 M
inisters and other politicians. People see their livelihoods 

threatened and their environm
ent im

paired.  Their anger and frustration is very understandable. In 
order for the regim

e to function in difficult circum
stances it is how

ever crucial that the G
overnm

ent 
of the State w

here the incident occurred having subscribed to the schem
e supports and defends it 

even w
hen it becom

es politically sensitive, because otherw
ise the regim

e w
ill not function w

ell, to 
the detrim

ent of the victim
s in that country. 

The uniform
 application of any international schem

e is crucial and this for tw
o reasons.  Firstly, from

 
the point of view

 of equity, claim
ants should be treated in the sam

e m
anner independent of in 

w
hich State the incident occurred, w

hether in Korea, Sw
eden or Venezuela. Secondly, in a system

 
including an international fund the oil industry or other stakeholders in one M

em
ber State w

ho 
contribute to the financing of the regim

e pay for the clean-up costs and the econom
ic losses in other 

M
em

ber States.  If it is not possible to reach a fairly high degree of uniform
ity and consistency – it is 

not realistic to expect total uniform
ity - tensions m

ay arise betw
een the States involved w

hich could 
prevent the regim

e from
 functioning properly.  

In order to achieve a uniform
ity in the application of the schem

e, it is essential that w
hen addressing 

issues relating to the application and interpretation of the relevant treaty instrum
ents, the national 

courts recognise that these treaties form
 part of an international system

  and take into account the 
decisions by the bodies set up to adm

inister the schem
e. A

s the experience of the operation of the 
CLC/Fund regim

e show
s, courts in som

e States are m
ore inclined to do so than those in other States. 

A
n exam

ple of a constructive approach in this regard is the judgem
ent by the Korean A

ppellate 
Court in Seoul in the Keum

dong N
o 5 case w

hich addressed the issue of w
hether the definition of 

‘pollution dam
age’ in the Civil Liability Convention covered pain and suffering. H

aving exam
ined the 

definition of that concept in the Convention and the Korean O
il Pollution G

uarantee A
ct, as w

ell as 
the legislation in various States, the Court took the view

 that there should not be a difference in the 
application of the Civil Liability and Fund Conventions am

ong Contracting States. In view
 of this and 

the special international nature of the International O
il Pollution Com

pensation Fund, the Court held 
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that pollution dam
age under the Korean A

ct should include only the econom
ic and property 

dam
ages and that therefore claim

s for pain and suffering w
ere not adm

issible for com
pensation. 17

Concluding observations 

It is natural for the international com
m

unity and national G
overnm

ents to strive for an ideal schem
e 

for com
pensation for m

arine pollution. In m
y view

 it is not realistic to expect, how
ever, that a 

schem
e can be established w

hich is ideal and m
eets all the requirem

ents discussed above. A
lthough 

the present CLC/Fund regim
e is by no m

eans perfect or ideal, it has proved to function reasonably 
w

ell in m
ost cases. It is suggested that the best approach w

ould therefore be to w
ork w

ithin the 
present CLC/Fund regim

e for the purpose of im
proving it and to use the experience gained from

 that 
regim

e in the operation of other sim
ilar schem

es dealing w
ith m

arine pollution, e.g. the H
N

S 
Convention.

It is im
portant that w

hen revising existing international regim
es or creating new

 schem
es States are 

w
illing to take a flexible approach. O

nly if States are prepared to m
ake com

prom
ises in order to 

achieve a broad consensus w
ill it be possible to create and m

aintain global com
pensation schem

es, 
w

hether ideal or reasonably good, and avoid the regionalisation of liability and com
pensation issues 

w
hich, in m

y view
, w

ould be detrim
ental to international shipping, to the international com

m
unity 

at large and in particular to victim
s of m

arine pollution.  Shipping is, by its very nature, international 
and m

arine pollution does not respect national borders.   

I am
 convinced that the Republic of Korea w

ill participate actively and constructively in any future 
endeavours to this end, as it has done in the past. 

                                                            
17

 2001. 5. 8. 
  99

14633 
 (Seoul H

igh Court Judgm
ent of 8 M

ay 2001, 99N
a14633 

case); Funds’ A
nnual Report 2001 p.60. 
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Introduction

• In the late 1960s and early 1970s, growing concern for 
the global environment

• Disaster, such as the Torrey Canyon (1967) incident,
demonstrated the threat to the marine environment

• The design and construction of ever larger tankers 
(VLCCS) to meet growing demand for oil heightened 
concern for the safety of the marine environment

• The passage of the US tanker, the Manhattan (1969) 
through the Canadian Arctic and the Arrow incident
(1970) off the coast of Nova Scotia in eastern Canada 
demonstrated the threat to Canadian coastline and 
related interests



• In 1970 the Canadian Parliament adopts the Arctic Waters 
Pollution Prevention Act, aimed at protecting the Canadian 
Arctic, and in 1971 Part XX to the Canada Shipping 
Act(CSA), including comprehensive rules governing ship 
source pollution in Canada, and the setting up of the 
Maritime Pollution Claims Fund(MPCF)

• Aim of the presentation is to trace the evolution of the 
MPCF, renamed the Ship Source Oil Pollution Fund 
(SOPF), examine its claims handling procedures and 
discuss its relationship with the International Oil Pollution 
Compensation Fund (IOPC Fund)

Introduction



History

Operation of the Canadian National Fund



History

• Prior to adoption of legislation in the early ‘70s, victims 
of oil pollution caused by ships had to rely on the 
common law rules to seek compensation



History

• The new rules governing liability and compensation 
included in the legislation were very similar to, but not 
identical with, those that were included in the 1969
Convention on Civil Liability for Oil Pollution Damage 
(CLC), namely the shipowner was made strictly liable 
with only very limited defenses

• Two important differences to note – the Canadian 
regime was not limited in its application to oil, but 
contained a broad definition of pollutant, and it 
purported to make cargo owners directly liable, 
together with the shipowner



History

• The new legislation provided for the establishment of 
a fund, The Marine Pollution Claims Fund (MPCF) 
aimed at making compensation available to the extent 
that compensation from the primary responsible party, 
the shipowner, was not available or inadequate

• The new MPCF was initially finances by a levy on the 
import of oil into Canada and its transport within 
Canada by ship 

• The levy on oil transport was suspended in 1976 
when the Fund stood at approximately $39 million and 
ever since the Fund has grown through interest 
credited to it by the Minister of Finance



History

• The divergence between the new Canadian regime 
and the international regime embodied in the 1969 
CLC and the 1971 Convention on the Establishment 
of an International Fund for Compensation for Oil 
Pollution Damage (1971 Fund Convention) prevented
Canada from becoming a member of the international 
regime



History

• Victims of oil pollution, including public authorities 
engaged in clean up, had to rely entirely on remedies 
provided under the new Canadian regime, with no 
recourse to the international regime, including the 
IOPC Fund, where appropriate

• A series of incidents involving tankers in the late 
1970s and late 1980s, including some international 
incident demonstrated the shortcomings of a purely 
domestic regime

• Also, it had proved impossible to implement direct 
cargo liability and compulsory insurance of 
shipowners with direct access against the insurers



History

• The MPCF, because it was a fund of last resort, only 
available when other sources of compensation had 
proved inadequate, was a marginal player in claims 
settlement in the early years of its existence

• In the late 1980s Canadian authorities decided that 
the best way forward was to join the international 
regime and, at the same time, to redefine the mission 
of the domestic fund



History

The 1989 amendments to Part XX of the CSA:

• Allowed Canada to join the international regime

• Restricted the Canadian regime essentially to oil pollution 
from ships

• Enabled implantation of insurance with direct access against 
the insurer in tanker incidents covered by the international 
regime

• Renamed the MPCF as the Ship Source Oil Pollution Fund 
(SOPF)

• Redefined its mission of the SOPF as a fund of first resort



History

• Further amendments introduced in 1999 allowed 
Canada to denounce the 1969 CLC and 1971 Fund 
Convention and to join the 1992 CLC and 1992 Fund 
Convention

• 2001 the legislation governing liability and 
compensation for ship source oil pollution was 
transferred to the newly created Marine Liability Act 
(MLA)

• January 2, 2010, further amendment to MLA came 
into force implementing the Supplementary Fund 
Protocol and the Bunkers Convention



Claims-handling Procedure

Operation of the Canadian National Fund



Claims-handling Procedure

Claims may come to the SOPF in two ways: 

• As part of proceedings to claim compensation from 
the shipowner and its insurers, but where the claimant 
has not been fully compensated by the shipowner, 
insurer or, where applicable, the IOPC Fund (fund of 
last resort)

• By filing a claim directly with the Administrator who 
then has the obligation to investigate the claim and 
where he finds it to be established make an offer of 
compensation (fund of first resort)



Claims-handling Procedure

• The shipowner remains the primary party responsible 
for oil pollution caused by the ship 

• If the Administrator makes an offer of compensation, 
which is accepted, he steps into the shoes of the 
claimant and must take all reasonable measures to 
recover the amount paid out from the shipowner and, 
where applicable, the IOPC Fund

• Liability of the shipowner is strict, subject only to the 
limited defenses in Article III, paragraph 2 of the 1992 
CLC



Claims-handling Procedure

• In investigating a claim, the Administrator has the 
powers of a commissioner under Part I of the Inquiries
Act, that is to say, he can summon witnesses, put 
them under oath and compel the production of 
documents

• A final offer of compensation can only be set aside by 
an appeal to the Federal Court of Canada



Claims-handling Procedure

• The SOPF has a per incident limit of $154,392 million 
which comes on top of any amount recoverable from 
the shipowner or, where applicable, the IOPC Fund





Claims-handling Procedure

• The claims policy of the SOPF, that is, the criteria that 
the Administrator applies to assess claims, is closely 
aligned with that of the IOPC Fund, even for non 
tanker spills



Claims-handling Procedure

• In the case of wreck removal, the SOPF will apply the 
primary purpose test developed by the IOPC Fund in 
salvage matters, that is, if the primary purpose of the 
removal and destruction of a vessel can reasonably 
be characterized as a pollution prevention measure, 
the costs will be covered

• In the case of environmental damage, the MLA has 
adopted the language of Article I.6 of the CLC to 
determine what is recoverable under this heading



Claims-handling Procedure

• A closely aligned claims policy is advisable, since in 
the case of a major tanker spill in Canada, both the 
IOPC Fund and the SOPF would be closely 
associated with claims settlement

• The number of claims dealt with by the SOPF went up 
significantly after transformation of the fund to a fund 
of first resort, dealing on average with about 45 claims 
per year



Claims-handling Procedure

• SOPF tends to get the bad claims, that is to say, 
where the shipowner has walked away or is incapable 
of paying the claim. Where responsible shipowners 
are involved, the SOPF may not even see the claim

• Because most of the claims that reach the SOPF are 
bad, the rate of recovery has generally been poor



SOPF  and  IOPC Fund

Operation of the Canadian National Fund



SOPF  and  IOPC Fund

• Canada has availed itself of the option set out in 
Article 14 of the Fund Convention to pay contributions 
to the IOPC Fund on behalf of Canadian receivers

• In Canada this obligation is fulfilled by the SOPF

• Annually it invites receivers of contributing oil located 
in Canada to submit the quantities of oil that they have 
received



SOPF  and  IOPC Fund

• The information is collected by the SOPF which 
calculates the total amount of contributing oil received 
and passes this information on to the IOPC Fund 
Secretariat

• Invoices for contributions to the IOPC Fund are sent 
to the Administrator who authorizes the payment out 
of the SOPF



SOPF  and  IOPC Fund

• The Administrator has extensive powers to inspect the 
book and records of Canadian receivers of 
contributing oil to ensure accuracy of the information

• In effect, Canadian contributors are happy to 
cooperate, since it is a good arrangement
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Part 1. background

1.Continuous growth in the volume of oil transported at sea

�The second largest oil consumer after the USA

�284 million tons of persistent oil transported at sea in 2008



Part 1. background

Oil Spills  occurred in the coastal area of China from 1978 to 2008



Part 1. background

The vulnerability to risk from the tanker fleet

�Over 140 tankers for international lines, 6.2 million tons of DWT
�Around 1500 tankers for coastal service, 7.2 million tons of DWT
�Among the 1500 tankers, 86% are single hull tankers



Part 1. background

law:
the Marine Environment Protection Law of the People’s Republic of China 1999

To establish:
� vessel-induced oil pollution insurance
� oil pollution compensation fund system

Principle:
owners of the vessel and the cargoes jointly undertaking liabilities



Part 1. background

The New Regulations, i.e : the Regulations on the Prevention and Control of 
Vessel-source Marine Pollution 
one of the most significant events last year in China in the aspect of 
environment protection legislation

� A New Regulation other than the amendment to the former
� Prevention and Control of Pollution is the major change in principle 

from Prevention Principle  in the former 
� Some new provisions on the prevention, response, investigation 

and damage compensation of vessel pollution incidents



China has ratified three international conventions relating to oil 
pollution damage compensation.

� FUND 92 is only applicable to 
Hong Kong Special 
Administrative Region

Part 2. the Framework of China Compensation Regime



Part 2. the Framework of China Compensation Regime

China oil 
pollution
damage

compensation

Regulations on 
the Prevention 
and Control of 
Vessel-source 

Marine Pollution

Regulations on 
Civil Liability 
Insurance for 

Vessel-source Oil 
Pollution 
Damage



Part 2. the Framework of China Compensation Regime

two levels of compensation 

• compulsory 
insurance

Level 1:
Polluter pays

• Domestic 
Oil Pollution 
Damage

Level 2:
Ship-owners
and oil cargo 
owners share 

the risk

domestic compensation 
fund contributed by the 
oil industries to share 
the risk

The ship should provide 
pollution damage liability 
insurance  based on 
enjoying the limitation of 
liability according to law



Part 3. How the Fund Works 

1. Who pays the fund?

All the receivers 
who receive 
persistent oil

pay Non-persistent
oil, or
Persistent oil 
pass by china 
port

Persistent oil of 
transfer 
transport

Not
pay



Part 3. How the Fund Works 

� The basic rate of contribution is RMB 0.3 Yuan 
per tons of persistent oil.

� For a single oil spill accident, the maximum 
damage compensation limitation is less than 
RMB 30 million Yuan.

2. What is the Rate of Contribution



Part 3. How the Fund Works 

3. When to compensate?

when claimants do not obtain full 
compensation from shipowners and 

her insurer

damage
exceeds

shipowner’s
limitation of 

liability

shipowner
liability is 
exempted

according to 
relevant laws

shipowner
and her 

insurer is 
financially

incapable of 
meeting his 
obligation in 
full or in part

guilty ship can 
not be found 
and claimed 
but the oil 
pollution

incident is 
caused by the 

ship



Part 3. How the Fund Works 

3. When to compensate?

exception

pollution damage 
resulted from an act 
of war, hostilities or 

was caused by oil 
which has been 

discharged from a 
fishing ship, warship 

or non-merchant 
ship owned or 

operated by the 
State

the claimant 
cannot prove 

that the 
damage

resulted from 
an incident 

involving ships

the pollution 
damage

resulted wholly 
or partially 

either from an 
act or omission 
done with the 
intent to cause 
damage by the 

person who 
suffered the 

damag

damage
caused by 
smuggled

oil



Part 3. How the Fund Works 

4. What is the Type of Damage Covered?

expense for emergent measures to prevent 
oil spill and eliminate the oil pollution

expense for clean-up operations

direct economic loss on fisheries, tourism 
and other marine resources

actual cost for the recovery of the damaged 
marine environment

other expense which can be recognized by 
the State Council

priority



Part 3. How the Fund Works 

4. What is the Type of Damage Covered?

claimants have to prove

�Any expense, loss or damage must actually have been 
incurred;
�Any expense relating to the emergent measures and 
clean-up operations are reasonable and justifiable; 
�There must be a reasonably direct link of causation 
between the expense, loss or damage covered by the claim 
and the contamination caused by the spill; 
�The claimant has suffered a quantifiable economic loss; 
�The claimant has to prove the expense, loss or damage by 
producing appropriate documents or other evidence.



Part 3. How the Fund Works 

5. How the Fund to be Managed?

Transferred to 
Central finance

local MSA 
officials levy the 

contribution

Managed by

inter-ministry commission

A Secretariat will be set up in China MSA which 
will deal with the daily work relating to the 
Fund.



Part 4. Features of the domestic Fund

Compared with the CLC/Fund regime

� The available money is lower than that under the CLC/Fund, 
taking into account of the present capability of oil industry 
and the level of compensation. There is priority in domestic 
compensation fund.

� All the persistent oil receivers shall make the contribution.

� The way to levy the contribution is different. The domestic 
Fund is a governmental fund that will be managed by 
governmental department. Oil receivers only need to 
contribute the Fund at a fixed rate.



Part 5. conclusion

� The Fund is one of the important steps forward to protect 
marine environment by the way of ensuring more sufficient 
compensation for those who suffer damages from oil spills in 
China.

� It will take time to make it perfect since it is the first time for 
China to operate this kind of fund.

� There will be lots of challenges such as high risk of vessel-
source oil pollution.

� China will pay more importance and make efforts on these 
issues, and welcome supports from international communities.
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by a levy of 15 cents per metric ton 
on all oil shipments by sea entering Canada as                     
well as movements of oil by water within Canada
380,347,707 C$ (by March of 2009)

1.5 million Euro
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