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Global emissions scenarios

2
Source: IEA. ETP 2008
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Global efforts are needed to meet the climate 
change challenges
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CO2 Emissions From Shipping

� CO2 is by far the most important Green House Gas emitted by shipping

� Shipping emits around 1 billion ton of CO2 per year

� This is a result of burning some 350 million ton of heavy fuel per year

� The associated fuel cost is some USD 140 billion per year (USD400/ton)

� The business case for improving energy efficiency 
and thereby reducing CO2 emissions is strong

� A future price of carbon will make the business case 
even stronger
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What can shipping do?

Energy efficiency and emissions reductions through

� Design 

� Operations

� Fuel switch

� Infrastructure

� Charter parties and newbuilding contracts

The solutions should not reduce shipping’s competitiveness; 

The world needs a strong shipping sector to allow developing 
economies to grow socially and economically
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Example from A.P. Moller - Maersk –
Eco-efficient new design

������ ��
�	
��
��
� �������	�

��

�
�����

� 16 new 7450 TEU 
container vessels from 
Daewoo  - notably 
different from standard 
design

� Fuel reduction:
- Slow running main 

engine – 3% 
- Greater diameter 

propeller – 5 %
- Tailor made hull design 

for intended route – 8%
- Waste Heat recovery –

9%

� Total fuel reduction 
estimated to 23%

Source APM
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Design - hull

� Lines

� Aft ship design

� Propeller and rudder designs

� Hull coatings – e.g. silicone based coatings 

� Creation of air cushions 

� Ships size

� Multi hull designs

� No ballast

� Lighter superstructure applying new 
materials
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Effect of vessel size

33,6%33,6%33,6%Reduction

175k

400k

Vessel capacity 
[DWT]

0,00000620,0001000,0036618375

0,00000410,0000660,0024329400

SO2 emissions 
[kg/ton-miles]

NOx emissions 
[kg/ton-miles]

CO2 emissions 
[kg/ton-miles]

Engine

[kW]

Big is beautiful – 400k vs 175k ore carrier:
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“Momentum”

� A DNV developed concept vessel 
ideal for “volume cargo ships” like 
ro-ro ships

� Features include:
- Ballast free

- Innovative multi hull
- Resistance reduced by 25% 
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Design - propulsion

� More flexible use of main engines

� Electronically controlled main engines

� Waste heat recovery plants

� Introduction of assisting sails and/or kites

� Miscellaneous technologies to reduce minor energy consumers
- Air conditioning
- Lighting
- Pumps
- Boilers
- Pipe insulation
- Deck paint
- ...
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Example from A.P. Moller - Maersk –
Slow speed steaming

Source APM
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� Challenging industry myth, 
A.P. Moller - Maersk has the 
last two years run engines 
down to 10% loads

� Comprehensive monitoring 
and analysis demonstrated this 
was possible, and MAN Diesel 
and Wärtsilä have adjusted 
industry recommendations

� APM-Maersk reports 
significant fuel savings due to 
this.
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Wind Energy

� Example: wind energy using kites:
- 160 m2 kite with winds at 25knots = 800kW of power
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Fuel switch

� Bio fuels

� GTL

� LNG and CNG
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Fuel Switch to Natural Gas

� A switch from oil to natural gas as fuel has the potential to reduce CO2

emissions by some 25% with traditional engine technology, and by some 
50% with fuel cell technology

� Use of natural gas as main fuel has been successfully demonstrated on 
ferries and offshore supply vessels in Norway, and Norway has 
developed an infrastructure on the West Coast for supplying LNG fuel

� Would it be realistic by 2025 to have all shipping trading exclusively in the 
Baltic Sea, the North Sea and Norway operating on LNG or CNG?

� Will the financial calculations show                            
that this is cost competitive assuming fuel                     
oil prices as for diesel or marine gas oil                      
and with a price on CO2 emissions?
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Operational means - examples

� More frequent cleaning of hull or recoating with 
new paint types with less resistance

� More frequent cleaning of propellers or propeller 
coating

� Optimizing ship condition with respect to ballast 
and trim 

� More efficient controls for large energy 
consumers

� Better route planning, weather routing systems 
and autopilots

� Introducing (environmental) speed limits 
- speed limits for some ship types and some regions
- will not lead to a lack of supply of ship transport 

capacity in the near term
- could be temporary or permanent
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Low hanging fruits

� Abatement calculations 
show that a number of 
technical and operational 
means are profitable with 
today’s fuel prices and 
without a price on CO2

emissions

� Elimination of other than 
financial barriers for 
realising such means is 
important
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Average marginal CO 2 reduction cost per reduction option on world fleet
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World fleet marginal abatement cost

Baseline: 925 MT
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Average marginal CO 2 reduction cost for world bulker fleet
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Bulker fleet marginal abatement cost

Baseline: 174 MT
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(DNV Environmental & Energy Efficiency Rating Scheme)

� First rating system for energy efficiency 
and environmental performance of 
individual ships

� Key elements:

- Environmental management practices
- Fuel efficient operation

- Energy efficient ship design

- Verifiable monitoring, measurements 
and documentation schemes 

� Makes use of existing and relevant 
environmental indicators 

� ‘DNV Triple-E’ supports the proposed 
IMO indexing system

‘DNV Triple-E’
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‘DNV Triple-E’

Benefits:

� Demonstrates green performance 
to meet charterer demands

� Enables operator to set 
environmental targets and show 
continuous improvement

� Tool to improve bottom line by 
reducing fuel cost

� Offers objective assessment of 
ships’ performance - irrespective 
of age and type 4

3
2

1 ’Fore-
runners’

’Strong Focus’

’Improving’

’Basic’
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Infrastructure - examples

� Developing infrastructure (e.g. 
cranes, berths, port logistics) to allow 
for larger cargo carrying capacity 
ships

� Improving slot time and turn around 
systems in ports and canals

� An IMO contribution fund could 
finance the expansion of the Panama 
Canal, provide funds for Egypt to 
allow free passage of the Suez 
Canal, provide assistance to allow 
safe passage through the North West 
Passage or North East Passage
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Charter party agreements

� Who owns the CO2 ?
- the ship owner/bare boat charterer?
- the time charterer?
- the shipper
- the cargo owner?
- the consumer?
- …

� For practical purposes it is most convenient that the ship owner initially 
owns the CO2 emissions, but the cost should eventually reach the 
consumer 

� Charter Party agreements (and newbuilding contracts) should create a 
win-win situation for different parties to promote more energy efficient 
transportation
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Global emissions scenarios

22

Level of future CO2 emission from shipping

GAP 1 - Already known 
technical, operational and 
structural means, enabling 

� 50% reduction for vessels   
delivered in 2030 

� 70% reduction for vessels 
delivered in 2050

GAP 2: Break-through 
technologies to be made 
commercial beyond 2020 

Reducing CO2 emission from a baseline scenario
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