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Sustainability in Container Shipping

“Go Clean – Go Green – Go with Kuehne + Nagel“
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Service Level

CO2 Emissions: different transport modes



July 29, 2010Go Clean - Go Green – Go with Kuehne + Nagel p. 4

�FFE Shanghai to Rotterdam= CO2: 1,600kgs

� 1600 laptops per FFE -> 1 kg CO2 per laptop

�Airfreight about 70 kg CO2 per laptop

CO2 Emission for laptop manufactured in Asia and sold in 
Rotterdam:
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Average CO2 Emission of Carriers (members of the CCWG)
in terms of “grams, TEU, km”.
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Speed, size, type: 
� Vessel size, speed, load factor, engine type, vessel design / Equipment (re)positioning

/ inland transport

Bad planning / bad forecasting: 
� Purchasing / source selection
� Production and inventory planning
� Lead time forecasting
� Store / consumer location

1. What influences CO2 emission?
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Vessel: 
� Engines and design and size
� Speed reduction
� Vessel maintenance (see next slide)
� Port handling

Cooperation or “carrier alliances”: 

� Sailing schedule alignment
� Equipment sharing (gray box/chassis?)
� Rate or tax incentives / penalties
� Internationally enforced vessel “speed limits”

2. What reduces CO2 emission?
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What influences CO2 emission



July 29, 2010Go Clean - Go Green – Go with Kuehne + Nagel p. 11

CO2  impact from slowsteaming
Regular speed
12 vessels - Fuel consumption: 12,000 MT

Barcelona Los Angeles

Economical speed
13 vessels - Fuel consumption: 10,000 MT

37,000 MT 
CO2
20.5 Knots

Hong Kong Barcelona Los Angeles

31,000 MT 
CO2
19 Knots

Hong Kong

16% savings on CO 2

Fuel consumption increases exponentially with speedFuel consumption increases exponentially with speed
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Reducing engine load dramatically decreases fuel 
consumption

� Fuel consumption and CO2 
emissions increase exponentially 
with speed

� Going at full throttle is 
economically and ecologically 
questionable
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… and how the myth was challenged …

What generations of shipbuilding engineers were taught…
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Further slowing down seemed impossible

� Manufacturers traditionally 
designed vessel engines for 
high speed

� Further reduced engine load
below 40% and consequently
lower vessel speed was feared to 
damage engines

* Based on medium sized 8,000 TEU vessel
kn = knots / % of engine load

Super
Slow

Slow Regular

Full

18 kn 20 kn

14 kn 24 kn
10% 90%

60%40%
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� It became feasible to go down as low 
as 10% engine load - when applying 
expertise and constant care

� This breakthrough means increased 
flexibility in choosing the right speed

� Engine manufacturers revised their 
guidelines - for the benefit of the 
whole industry and our environment

Further slowing down seemed impossible

* Based on medium sized 8,000 TEU vessel
kn = knots / % of engine load

Super
Slow

Slow Regular

Full

18 kn 20 kn

14 kn 24 kn
10% 90%

60%40%

Fuel and CO2 savings:
43% per vessel
30% per service
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CO2 impact vessel size and speed

Before After Difference

Vessels (S-types) 19             21             2              

Speed (knots) 19,25        18,00        (1,25)        

Bunker (mt/roundtrip/vsl) 15.471      14.396      (1.075)      

CO2 mt/roundtrip/vsl) 48.578      45.204      (3.374)      

FFE 3.625        3.625        -           

kgCO2/FFE/rt 6.700        6.235        (465)         -7%

Before After Difference

Vessels (PS-types) 9               10             1              

Speed (knots) 19,25        16,75        (2,50)        

Bunker 9.127        7.784        (1.343)      

CO2 28.659      24.443      (4.216)      

FFE 6.500        6.500        -           

kgCO2/FFE/rt 4.409        3.760        (649)         -15%

AE1/AE10

AE7
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� Increase customers’ awareness of CO2 emission of their products and 
supply chain and transportation choices.

�Make the CO2 emission for moving goods visible by providing CO2 
emission reports per container, package, carrier, trade-lane, month, 
year.

�Offer the ability to select carriers and vessels which produce the lowest 
CO2 emission, reducing the carbon footprint and help the social and 
environmental image.

Goals
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Global Transport Carbon Calculator (GTCC)

I. Road transportation
II. Marine transportation
III. Rail transportation
IV. Air transportation

1. Pre-carriage (origin) 
2. Main carriage (port-to-port) 
3. On-carriage (destination)

+ distribution

4. Equipment positioning / 
repositioning
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Global Transport Carbon Calculator Architecture

Data Pool

Initial CO2
Calculation

MDM 
Interface

Shipment Data
Ciel FA/FS

BO Reports

External distance 
provider

Maintenance of
- Customer profile
- CO2 factors
- Distances

Data Mart
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Example of A GTCC Customer Report


