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Modeling and scientific basis for response measuresModeling and scientific basis for response measures
Modeling used for emission estimates:

70 ship segments (type and size)

Crude oil tankers:
0 - 9.999dwt
10.000 – 59.999 dwt
60.000 – 79.999 dwt
80.000 – 119.000 dwt
120.000 – 199.999 dwt
200+ dwt

0

50

100

150

200

250

300

350

400

450

1950 1960 1970 1980 1990 2000 2010

Fu
el

 C
on

su
m

pt
io

n 
(M

ill
io

n 
to

ns
)

This study

IMO Expert Group (Freight‐Trend), 2007

Endresen et al., JGR, 2007

Endresen et al (Freight‐Trend)., JGR, 2007

EIA Total marine fuel sales

Point Estimates from the Studies

This study (Freight trend)

Scenarios for CO2 emissions from International Shipping from 
2007 to 2050  in the absence of climate policies
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Modeling of 2030 – abatement potential and costs

-100

-60

-20

20

60

100

140

180

220

0 100 200 300 400 500 600 700 800

CO2 reduction (million tons per year)

C
os

t p
er

 to
n 

C
O

2 a
ve

rte
d 

($
/to

n)

Average marginal CO2 reduction cost per option - World shipping fleet in 2030 (existing and newbuilds)

Note; abatement potential for individual ship 
types and size segments vary widely
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Presentation Notes
350 MT CO2 = 115 MT fuel = potential annual worldwide saving of 57 BUSD (500 USD/ton)



MBM Expert Group established by MEPC 60MBM Expert Group established by MEPC 60
Developed methodology to asses, inter alia, possible impacts on end 
consumers and selected industries, in particular in developing 
countries, and analyzed 10 MBMs proposed by Governments/ NGOs

Selected commodities and trades:

Iron ore (Dirty Bulk) – Crude oil (Tankers) – Grains (Clean Bulk) – 
Clothing and furniture (Container)

Assumptions and growth scenarios:

Size and composition of world fleet – growth scenarios (IPCC A1B: 1.65% 
and B2: 2.8%) – fuel and carbon prices – uptake of technology – etc.

Elasticity estimates of freight rate to fuel price increase:
Source Clean Bulk Dirty Bulk Tanker Container

IMO (MBM-EG) 0.25 0.959 0.324 0.116
UNCTAD - 1.0 0.28 0.19 – 0.36

OECD 0.28 - - -
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Cereals Ores Crude Oil Manufactured Impact 0.16%
11% 20% 13% 5%

Ad valorem maritime transport cost Australia

Ad valorem maritime transport costs for Chile
Cereals Ores Crude Oil Manufactured Impact 0.26%

27% 20% 6% 5%

Average global increase in freight costs equal to a 
10% fuel price increase by introducing MBM

Clean Bulk Dirty Bulk Tanker Container
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Impact Study by MBM-EG 

Cost pass-through range from 10% cent to over 100%
- Great variations between different trades, e.g., ore/containers

Product 
market

Cost pass- 
through (%)

Product 
market

Cost pass- 
through (%)

Wheat South 
Africa 10–40 Iron ore 

China* 52

Wheat Kenya 50–75 Furniture EU 60–90

Wheat 
Algeria 50–75 Apparel EU 10–40

Barley China 10–25 Crude oil 
South Korea* 111

Rice 
Philippines 5–20 Crude Oil 

US* 73

Maize Saudi 
Arabia 90–100

Shipping market

Vivid Economics 
estimates 

(average for all 
routes)

UNCTAD  
estimates

Panamax grain 0.19 N/A

Capesize ore 0.96 1.00

Containers 0.12 0.19-0.36

VLCC 0.37 0.28
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Emission reductions in 2030    Emission reductions in 2030    
Modelled emission reductions across various scenarios

SECT VES Bahamas GHG 
Fund

LIS PSL ETS 
(Norway 
France)

ETS 
(UK)

RM

Mandatory 
EEDI (Mt)

123 -
299

123 -
299

123 -
299*

MBM In sector 
(Mt)

106 -
142

14 -
45

1 -
31

32 -
153

29 -
119

27 -
114

27 -
114

29 -
68

MBM Out of 
Sector (Mt)

152 -
584

190 -
539

190 -
539

124 -
345

Total 
reductions (% 
BAU)

19 -
31%

13 -
23%

10 -
20%

13 -
40%

3 -
10%

2 -
8%

13 -
40%

13 -
40%

13 -
28%

Potential 
supplementary 
reductions (Mt)

45 -
454

104 -
143

232 -
919

917 -
1232

696 -
870

187 -
517

* Included if the mandatory EEDI is adopted by the committee

Presenter
Presentation Notes
LIS and PSL were both modelled assuming a contribution or levy which is based on the carbon price. Greater in sector reductions from the LIS are a result of the refunds provided to good performing ships.



 In contrast the lower in sector reductions from the GHG Fund are due a contribution rate which is lower than the carbon price. The contribution rate for the GHG Fund was assumed to be set at a level that would deliver enough revenue to purchase the required number of out of sector credits, plus an additional 10% to fund adaptation and R&D.  The potential reductions that could be delivered from using these remaining proceeds for mitigation  are shown for comparative purposes even though these proceeds were not assumed to be collected for mitigation.



The Jamaican proposal for the PSL did not specify how revenues would be used although the focal point indicated that a significant portion would be  used for mitigation. 

No out of sector reductions have been assumed for the MBM,  but the potential for supplementary out of sector reductions from use of remaining proceeds is shown. This potential is greatest for the PSL as the proposal does not allocate any revenue to a particular purpose or purposes. 



In terms of mitigation potential, the main difference between the ETS proposal by the UK and the other ETS proposals relates to how permits are proposed to be auctioned. Under the UK proposal it appears that auction revenues would remain with national governments so it has been assumed that this would not be available for out of sector mitigation  or other climate financing, and hence potential reductions are shown as zero. 



While the rebate mechanism and  the ETS proposals would apply a price incentive based on the carbon price the range of modelled reductions is lower for the rebate mechanism due the influence of a price ceiling. 
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Potential climate change financing* Potential climate change financing* 
Modelled “remaining proceeds” across various scenarios 

MBM 2020 ($ billion) 2030 ($ billion)
GHG Fund 2 - 5 4 - 14
LIS 6 - 32 10 - 87
PSL 24 - 43 40 - 118
SECT 0 0
VES 8 - 41 5 - 18
ETS (Norway, France) 17 - 35 28 - 87
ETS (UK) 0 0
Bahamas 0 0
RM 10 - 13 17 - 23

* Excludes financing of out-of-sector emission reductions



IMOIMO’’s MBM impact study to continue  s MBM impact study to continue  

Emissions
(Mt)

Costs
($billion)

Seaborne Imports
($billion)

Costs/Imports
(%)

870 17.4 9.393 0.19%

MEPC 62 to meet in July 
and continue work on 
MBMs and to agree on 
further impacts studies

Australia Chile
0.16% 0.26%

Impact on import costs 
= 10% fuel price

MBM cost in relation to world imports



Impacts on consumers depend on stringency of MBM, e.g. the 
carbon price, if it is equal to a 10% increase in fuel price, it 
translates into a 2 – 10% increase in transport costs and means 
an increase of 0.0 – 0.2% on end prices and 0.02 – 0.8% of GDP:

Market share – Domestic production  - Value-to-weight ratio

Impacts on developing countries:Impacts on developing countries:

Will vary by country independent of level of economic development

As a result, developing countries, especially SIDS and LDCs, should 
not be treated as a collective bloc in assessing impacts

Those that are closer to their trading partners or have large exporters will, in general, 
be less affected than countries that are further away or have many small exporters

IMO’s MBM impact study to continue

Impacts of an MBM – Conclusions:

www.imo.org

http://www.imo.org/


Thank you for your attention!

For more information please see: 
www.imo.org

Presenter
Presentation Notes
I thank you for your attention.
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Technical and operational measures
New part to MARPOL Annex VI to incorporate mandatory 
energy efficiency measures (for all ships above 400 GT):

– Energy Efficiency Design Index (EEDI) for new ships
– Ship Energy Efficiency Management Plan (SEEMP)  for 

all ships using the operational indicator (EEOI) as 
monitoring tool and for benchmarking

•Regulatory text finalized by MEPC 61 (Sept 2010)
•To be considered for possible adoption at MEPC 62
•The need for capacity building to enable maritime 
administrations to implement and enforce the regulations 
initially considered by MEPC 61



Capacity building needs related to technical and 
operational measures

An initial assessment  in line with resolution A.998(25) 
undertaken by the Vice-Chairman of MEPC and presented 
to and considered by MEPC 61, which concluded:
- Require updating of national legislation
- Is intended to and will entail introduction of technological 
innovations and new practices but, the role of the flag 
Administration would be limited to ensuring that any new ship 
flying its flag complies with the new regulations
- Administrations may need marginal additional resources 
(financial and man power), as is the case when any new 
amendments to IMO conventions are implemented
- The financial burden and cost savings will fall on the industry



Capacity building needs cont’d
As the regulations address ships, not States, the cost of 
introducing EEDI and SEEMP will be borne by the 
industry not the flag Administration
Other needs identified:
Training of flag State and port State control officers
Training of seafarers in use of new technologies 
Instil in the industry an energy efficiency culture
Recommends that IMO’s Integrated Technical Co- 
operation Programme for the 2012-2013 biennium allocate 
funding for the training activities and to implement them 
before the entry into force of the amendments 



Planned Technical  Cooperation activities 2011 – 
2013 related to EEDI and SEEMP

Model course for energy efficient ship operation 
developed by WMU – to be finalized Sept 2011 
Capacity building: 
$650,000 for training activities
$200,000 for fellowships

Agreement with KOICA for a South East Asian Climate 
Capacity Building Partnership in the Maritime Transport
- $700.000 for 2011 -2013

Dialog with donors for a global project: $5 – 10 millions



Effects of EEDI: 190 Effects of EEDI: 190 –– 240 million tonnes CO2 240 million tonnes CO2 
reduced annually compared with BAU by 2030reduced annually compared with BAU by 2030
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EEDI and SEEMP EffectsEEDI and SEEMP Effects
Scenario: A1B Optimistic
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Presentation Notes
The Energy Efficiency Design Index (EEDI) provides a figure, expressed in grams of CO2 per tonne mile, that measures the attainable energy efficiency of a specific ship design. It enables the designer to optimize the various parameters at his disposal and provides an energy rating for the ship before it is built. The Index will, therefore, stimulate technical development of all the components influencing fuel efficiency.  Through the application of this Index, ships in the near future will have to be designed and constructed intrinsically energy-efficient.



The formulation of the Index is rather complex, in that it tries to accommodate a wide range of ship types and sizes.  The formula, which I cannot show in the slide because of size and complex structure, may still suffer some modifications before it is agreed by the MEPC in July.
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