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Figure 1. Global assessment of carbon lock-in risks by fuel and sector.

Erickson et al. (2015) Environ. Res. Lett. 10




Future Projections

» Impacts of shipping are expected
to grow significantly over the
coming decades

* Historic sea freight growth from
1970-2012 is 3% annually

» Added back-of-the envelope
estimations

«  85% reduction in CO,/tkm to
reach a 2-degree Celsius target

Bows-Larkin et al. (2015). Nat. Clim. Chang. 5a pp 293-295

Anderson et al. (2012) Carbon Management 3 pp 615-629
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Results for the Containership Fleet in 2016

« Economy of scale-effect
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Designing Shipping Scenarios Aligned with the ﬂ
Shared Socioeconomic Pathways (IPCC) ('.!'!*
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Historic Fleet Data Inform Scenarios for Different Segment
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LCA Results
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Table 3

Global Warming Potential (kg-COs-equivalents/kg emission).

Emission type CO, BC CH; CO N;O NO, SO, ocC

GWP5 world factors 1 1200 85 54 264 -159 —141 =240
GWP,, Arctic factors 1 6200 85 54 264 =31 —47  —151
GWPgo world factors 1 345 30 1.8 265 -—-11.6 -38 —-69
GWPpp Arctic factors 1 1700 30 1.8 265 =25 —-13 —-43

Negative values shown in Table 3 have a cooling effect and positive has a warming

effect.

Lindstad, Bright, Stremman (2016) Transport Policy 45, pp 24-30

kg-C02-eq./ ton transported (GWP 20)

125

100 -

75

50 -+

25

-25

-50

75

-100

Suez

Cost

NSR

Suez NSR
GWP20-LFO

Suez NSR
GWP20-MGO

Suez NSR
GWP20-LNG - HP

Cost

= N20
m CH4
m BC
= CO
= CO2
ocC
S02
1 NOx
- NET



https://www.google.no/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj2q4isxv7VAhUDD5oKHa02AvsQjRwIBw&url=https://www.pinterest.com/pin/404972191471107993/&psig=AFQjCNG1ZZGklU1OGp3STKVUVWhtWXA79g&ust=1504168448368035

fl

MariTEAM model o (:‘
Scenario data > Scenario module Climate models
4 v
VEy o » Ship module —‘ MAGICC
engineer
models » LCA module - Fleet Atm. chem.
Ship | module R
database |
AIS database » Fuel module > RCM
v )
AlS processing -> Routing and operation module ESM
* |
Weather data > Weather module <

@ NTNU

14




AlSsat 1 & 2 Data Covers Global Fleet @ (ﬂ

Kystverket (2015), kystverket.no
European Space Agency (2016), esa.int
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Containership traffic in 2015 S fee]

Ships built in period 2000-2015 with TEU between 10,000 and 20,000
323 individual tracks in database

16  AIS messages from Norwegian Coastal Administration (Kystverket) 2015
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Bulk carrier traffic in 2015 . fee
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Carriers built in period 2010-2015 with dwt between 100 and 150 kton
101 individual tracks in database

17  AIS messages from Norwegian Coastal Administration (Kystverket) 2015



Collaboration Strategy
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Global Transition Pathways
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Environmental
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