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Background on impact: many studies/papers 

 

• Kalli et al (2009) 

• Ljungström et al (2009) 

• Stavrakakis et al (2009) 

• Hader at al (2010) 

• ECSA: Notteboom et al (2010) 

• EC: Bosch et al (2009), Kehoe et al (2010), Delhaye et al (2010) 

• ECSA & ICS: Grebot et al (2010) 

• EMSA (2010) 

• etc 

 

 

• Special issue of Tr. Res. Part D on ECAs (2014) 
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Special issue 
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Results 

• Shift to road 
>5% 

• Less SOx 

• Less CO2 !  

• RoPax going 23 knots 
• Low load factor 
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New stuff I 

 

 

 

•Speed optimization, ship 
routing and ECAs 
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•Where to cross the ECA 

and what the speeds 
should be outside and 
inside the ECA 
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The new DTU project:  

•Mitigating and reversing the side-effects of 
environmental legislation on Ro-Ro shipping in 
Northern Europe 

 

•Main objective: identify and assess possible technical, 
operational, regulatory and financial measures for the 
mitigation and reversal of the negative repercussions of 
environmental legislation to the market shares of Ro-Ro 
shipping in Northern Europe.  

 

• Sponsor: Danish Maritime Fund 

 

• Duration: 2 years (15/6/2015-14/6/2017) 
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Remarks 

 

• The fact that fuel prices have dropped precipitously since 
the summer of 2014 has alleviated the repercussions of 
the new regulations. 

• However, this was also the case for the road mode and the 
risk of route closure still exists, particularly if fuel prices 
rise again in the future. 

• Some operators have already shut down some of their 
routes.  

 

• Need to be on the alert. 
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DISCLAIMER 

 

 

•No results yet! (being at month 7) 

 

•BUT:  I will try to explain what we are doing 
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Structure of the project 

• 4 Work Packages 

 

• WP1 Project management 

 

• WP2 Enhanced modal split and emissions models (Year 1) 

• Task 2.1 Scenario definition and data collection 

• Task 2.2 Modal split model development and calibration 

• Task 2.3 Emissions and external cost calculator 

 

• WP3 Measures to mitigate or reverse modal shifts (Year 2) 

• Task 3.1 Measures from the Ro-Ro operator 

• Task 3.2 Measures from policy makers 

 

• WP4 Dissemination 
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Case studies based on  
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Current DFDS network 

• 18 Routes (22 links) 

• 38 vessels 

• Up to 535 departures/week, 13 countries, 30 ports 

• 4 main areas 

– North Sea (9 Routes, 20 vessels) 

– Baltic Sea (5 Routes, 7 vessels) 

– Cross-Channel (3 Routes, 6-7 vessels) 

– Mediterranean (1 Route, 1-2 vessels) 
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Main route selection criteria 

 

• 6-8 Routes 

 

• Geographical Balance 

 

• Distance (good spread between short and long routes) 

 

• Volume & frequency of service 

 

• Vessels (various types & abatement technologies) 
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Other Criteria 

 

• Diverse mix of countries (9 in proposed) 

 

• Include important hubs (Immingham, Gothenburg, Klaipeda) 

 

• Terminals at large container ports (Felixstowe, Rotterdam) 

 

• Select the cross channel route with most competition (Dover Calais) 
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Active routes to study (7) 

Route Vessel Vessel Capacity 

  Type  Tech Lane meters Passengers 

NORTH SEA 

Gothenburg – Ghent – 

Brevik 

RoRo Scrubber 3831 12 

RoRo Scrubber 3831 12 

RoRo Scrubber 3831 12 

Copenhagen –  Oslo 
Cruise Scrubber  (450 cars) 1790 

Cruise MGO  (320 cars) 1989 

Esbjerg – Immingham 
RoRo Scrubber 3000 12 

RoRo MGO 3000 12 

Rotterdam – Felixstowe 

RoRo Scrubber 2772 12 

RoRo Scrubber 2772 12 

RoRo MGO 1680 12 

BALTIC SEA 

Klaipeda – Kiel 
RoPax Scrubber 2115 328 

RoPax Scrubber 2240 328 

Klaipeda –  Karlshamn  
RoPax MGO 2490 600 

RoPax MGO 2496 600 

CROSS CHANNEL 

Dover –  Calais 
RoPax MGO 1784 1100 

RoPax MGO 1949 405 
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Also! 

 

 

• Esbjerg- Harwich (recently shut down) 

•Marseille-Tunis (outside SECA) 
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Geographical Balance 

 

 

• Roster: 

– 4 Routes in North Sea 

– 2 in Baltic Sea 

– 1 Cross-Channel 

– 1 recently shut down 
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Short vs long routes 

• Distance 
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Frequency of Service 
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Volume 

 

 

• The selected routes 
account for approximately 
43% of the total DFDS 
lane meters capacity 

Vessel Type and Technology 

 

 

• 2 Cruise Ships (1 MGO, 1 
scrubbers) 

• 8 Ro-Ro (3 MGO, 5 scrubbers) 

• 6 Ro-Pax (4 MGO, 2 
scrubbers) 
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Modal split model development and calibration 

Task 2.3Task 2.2

LEGEND on Data confidentiality

Set of Routes 

Served by 

DFDS

Select 

Route

OD pairs using 

DFDS link

Data for Maritime Leg:
Distance (NM)

Sailing Speed (knots)

Time at each Port (hr)

Capacity  (Lane meter)

 MGO or scrubber

Ship Specs

Fuel Prices 

(MGO, HFO)

Shipping Company

BAF Surcharge

COSTS

BENEFITS

Environmental Balance of the System

Emissions for each mode in Selected Route

Benefits > Costs 
Route 

Profitable

Shut Down?

NO

Maritime 

Competitor?

YES

NO                            

 Market 

Share

Road/Rail 

Alternative?

Scrubber 

CAPEX

NO                            

Assign all 

Maritime?

Calibrate 
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Model

Using 

Market shares

Alternative Policies:
Speed reduction

Change Fuel surcharges

Change Frequency

Change Policy?

Change Fleet?

Other technology?

Change in Explanatory Variables

New Modal Split

(Recalculate CBA)

(New Env. Balance)

New Economic Balance

Assign all 

Road/Rail?

 

New Values:
Fuel Costs

Revenue

Time in Maritime Mode

New Transit Time

Cost of Transport

Check Route Profitability

Higher Costs may lead to Changes in 

Overall Demand for Transport

 

 

 

Publicly 

available 

Some 

Confidential
Confidential

Maintentance

Scrubber Vessel StaffPort Costs

Capital Fuel Costs

Revenue Services

Perspective of Shipper

(Generalized Cost for each option)

Maritime Mode (DFDS)

YES

Time Inventory Cost

Land Mode

Time Inventory Cost

Maritime Mode (Competitor)

Time Inventory Cost

New Environmental balance

YESPotential source: 

DFDS Logistics, 

Volvo, other?

Separate 

Module

Separate 

Module

Separate 
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Separate 
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Potential source: 

SHIPPAX journal

Separate 

Module



01/02/2016 ITF/OECD Workshop, Paris, France  23 DTU Transport, Technical University of Denmark 

Perspective of the Shipper 

• General Case – Hierarchical Structure 
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Perspective of the Shipper 

Modal Choice

DFDS Road

For each 

shipment i
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Perspective of the Shipping Company 

Task 2.3Task 2.2

LEGEND on Data confidentiality

Set of Routes 
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OD pairs using 

DFDS link
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Distance (NM)

Sailing Speed (knots)

Time at each Port (hr)
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Perspective of the Shipping Company 

• Identify Revenue with a given Transport Demand 

– Passengers  

– Freight Rate for Cargo 

– Miscellaneous (Food, Drinks, Casino etc.) 

• Identify Costs 

– Fuel 

– Port 

– Staff 

– Maintenance 

– Other 

• Formulate Profitability Function 

– If Route non-profitable, consider shut down 

– Re-run modal split 

 

Shipping Company

COSTS

BENEFITS

Maintentance

Scrubber Vessel StaffPort Costs

Capital Fuel Costs

Revenue Services
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Ahead 

 

TO JUNE 2016 

• Finalize & calibrate model 

• Gather additional data 

• Make runs for selected routes 

• Workshop (stay tuned) 

 

 

2ND YEAR 

• Examine mitigation measures & policies 
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WP3 Measures to mitigate or reverse modal 
shifts 
 

• Task 3.1 Measures from the 
Ro/Ro operator 

 
• Speed reduction 

• Service frequency and schedule 
reconfiguration 

• Fleet and network reconfiguration 

• Alternative fuels such as LNG 

• Other technical measures such as 
scrubbers 

• Appropriate pricing policies 

 

• Task 3.2 Measures from 
policy makers 

 
• Full or partial internalization of 

external costs, all modes 

• Easing of port dues/fairway dues/ 
ice dues  for relevant shipping 

• Public funding or subsidies  

• Any potential policy measure 
recommended by the ESSF and its 
subgroups 
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Challenges 
 
 
 o How to isolate effect of sulphur legislation from that 

of other developments that happened in parallel 

 
 

• Precipitous drop of fuel 
prices 

 

 

 

• Russian economic crisis 

 

 

 

 

 

 

 

 

 

 

oLower fuel prices may 
induce higher speeds and 
hence more CO2!  
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Thank you 

 

www.roroseca.transport.dtu.dk 

 

 

 

 

 

hnpsar@transport.dtu.dk 

 

http://www.roroseca.transport.dtu.dk/

