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Carbon Lock-In

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

Bows-Larkin et al. (2015). Nat. Clim. Chang. 5a pp 293-295
Anderson et al. (2012) Carbon Management 3 pp 615-629

• 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 CO2/tkm to 

reach a 2-degree Celsius target 

3% annual sea freight 

growth, 2012 technology

1.5% annual sea freight 

growth, 2012 technology

3.5% to 5% annual 

efficiency improved
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Results for the Containership Fleet in 2016

• Economy of scale-effect
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2.6 g CO2e/tkm
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39 g CO2e/tkm

2300-4000 TEU
7.3 g CO2e/tkm

(Ecoinvent size equivalent)
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Designing Shipping Scenarios Aligned with the 

Shared Socioeconomic Pathways (IPCC)

O’Neill et al. (2014) Climatic Change 122, pp 387-400



Historic Fleet Data Inform Scenarios for Different Segments



LCA Results
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Location Affects the Climate Impacts of Emissions

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

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
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AISsat 1 & 2 Data Covers Global Fleet

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

Ships built in period 2000-2015 with TEU between 10,000 and 20,000

323 individual tracks in database

AIS messages from Norwegian Coastal Administration (Kystverket) 2015
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Bulk carrier traffic in 2015

Carriers built in period 2010-2015 with dwt between 100 and 150 kton

101 individual tracks in database

AIS messages from Norwegian Coastal Administration (Kystverket) 2015
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Collaboration Strategy

Global Transition Pathways Environmental PathwaysMaritime Segment
Global, regional and local 

transition pathways

IAMs
Environmental 

models
MariTEAM

• Ship technology

• Marine fuels

NTNU IndEcol

NTNU Maritime

Sintef Ocean

• All sectors

• Energy

• Fuels

NTNU Energy

Transition program

• Climate

• Air pollution

• Biodiversity

NTNU IndEcol


