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CO, Emissions: different transport modes

Comparison of CO2 emissions between different
transport modes
Source: MNTM [Swedish MNMetwork for Transport and the Envircnment)
grams per tonne-km
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CO, Emission for laptop manufactured in Asia and sold in
Rotterdam:

* FFE Shanghai to Rotterdam= CO,: 1,600kgs
* 1600 laptops per FFE -> 1 kg CO,, per laptop

e Airfreight about 70 kg CO, per laptop
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Average CO, Emission of Carriers (members of the CCWG)
In terms of “grams, TEU, km”.

CO, emissions rates by carrier

C0OZ2Z averaged across trade
lanes weighted by TEU volume
for each trade lane

g COZTEU-Em
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1. What influences CO, emission?

Speed, size, type:

* Vessel size, speed, load factor, engine type, vessel design / Equipment (re)positioning
/ inland transport

Bad planning / bad forecasting:
e Purchasing / source selection
®* Production and inventory planning
e Lead time forecasting
e Store / consumer location
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2. What reduces CO, emission?

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”
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What influences CO, emission

CO, Reduction Activities from EPS

several practices are common among most COWGE carrers

Adoption

13 outof 13 carriers
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MOTE: The degree ta which carriers are implermenting these
activities across their fleet is unclear,
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CO, impact from slowsteaming

Regular speed

12 vessels - Fuel consumption: 12,000 MT

™ N

Barcelona <«—» Hong Kong <«—L0s Angeles

Economical speed

13 vessels - Fuel consumption: 10,000 MT

™ N

Barcelona <—» Hong Kong

<+«— L0s Angeles

16% savings on CO ,

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

*  Fuel consumption and CO2
emissions increase exponentially
with speed 165

e Going at full throttle is
economically and ecologically
guestionable
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What generations of shipbuilding engineers were taught...

... and how the myth was challenged ...
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Further slowing down seemed impossible

e Manufacturers traditionally
designed vessel engines for
high speed

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

®

Regular

Full

* Based on medium sized 8,000 TEU vessel

kn = knots / % of engine load
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Further slowing down seemed impossible

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

Fuel and CO, savings:
43% per vessel
30% per service

® 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

®

Regular

Full

* Based on medium sized 8,000 TEU vessel

kn = knots / % of engine load
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CO, impact vessel size and speed

AE1/AE10
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 /1t 6.700 0.235 (465) -7%
AE7
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 (4.2106)
FFE 0.500 6.500 -
kgCO2/FFE /1t 4.409 3.760 (649) -15%
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Goals

* 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.

e Offer the abllity to select carriers and vessels which produce the lowest
CO2 emission, reducing the carbon footprint and help the social and
environmental image.
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Global Transport Carbon Calculator (GTCC)

I

carriage

Leg 2

Sea

Origin &

111

Pre-carriage

Leg 1

Go Clean - Go Green — Go with Kuehne + Nagel

®

Road transportation
Marine transportation

. Rail transportation
. Air transportation

Pre-carriage (origin)

Main carriage (port-to-port)
On-carriage (destination)
+ distribution

Equipment positioning /
repositioning

July 29, 2010 p. 18



KUEHNE+NAGEL (i)

Global Transport Carbon Calculator Architecture

Maintenance of

- Customer profile
MDM - CO2 factors
Interface - Distances

/ BO Reports

Shipment Data
Ciel FA/IFS External distance
provider

Initial CO2
Calculation
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Example of A GTCC Customer Report

SPONSER AB EDI

Report considers all Air and Sea Shipments for Date Range {based on Shipment Date) & 0150472009 311032010

Departure Airport of Trade Lane by 5- Average Gross Average CO2 Average Gross Average CO°
(KN Region | Departure ' Port | Letter UN Code | Humber of Travelled Gross weight CO2 Emission | Weight (kgs) per | Emissions (kgs) Weight (kgs) per | Emission (Kgs)
Code) of Loading Locations Shipments| Ho of TEU |Distance (Kmj) (Kgs) (Kg) shipment Per Shipment TEU per TEU
AR Manking/Manjing  CHMEG-INMESA 7 23 F4225 113274 10975 16182 1'568 4'924 .94 47T 1679658
Shanghai CHESHA-IMMSA 1 2 g8'840 9'4649 884 4469 ag84 4'734.85 4419721363
CE Bremerhaven DEBRV-PECLL 1 15 11'9449 14140 1784 14140 1784 942 67 1189470374
Harmburg DEHAM-BRSSZ 3 f 31968 9'600 1'080 37200 360 1'600.00 180.043776
Y Morfolk USORF-BREE5Z 3 A 27273 AT16E1 56T 12'387 11848 43215 71349315049
Py Aarhus DlAAR-BRSSL 1 4 11212 24'354 2'883 24'354 2'883 4'059.00 4805804044
Gothenburg SEGOT-BRESZ 2 4 22012 14'090 1'638 7045 819 2'818.00 3275174285
Gothenburg SEGOT-INMSA 4 4 51272 18'826 2'548 4707 A37 4'706.50 G37.0628035
Gothenburg SEGOT-PECLL 1 4 11914 9768 12249 49768 1229 1'628.00 20482167545
Gothenburg SEGOT-UYMYD 1 q 49'845 49'845 1'093.89
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