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

Mitigation measures 
Due to the very low fuel prices, the short-
sea shipping operators have had a very 
positive year in 2015 and 2016. However, 
project results indicate that should fuel 
prices increase, certain routes may face 
significant threats due to losses of cargo. A 
set of operational and policy measures are 
are examined as options that include: 
• Speed reduction 
• Alteration of service frequency 
• Investments in abatement technologies 
• Provision of subsidies to ship operators  
• Internalization of external costs 
• Easing of bunker adjustment factor (BAF) 

surcharges to shippers 
• Additional taxation on landbased options 
• ECO-Bonus like systems 
Simulation is used for the evaluation of 
each measure, while comprehensive 
emissions inventories are constructed for 
all competing modes. The project will 
provide recommendations to all key 
stakeholders 
Interested in the RoRoSECA project? 
Join our final Workshop. June 6, 10:00-16:00 
DTU, Anker Engelunds Vej 1, Building 101, 
Room S9 
June 6 2017, 10:00-16:00  
Register here: 
http://www.roroseca.transport.dtu.dk/News/Final-WS  
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Objectives of the Project  
The main objective of the RoRoSECA 
project is to 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 RoRo shipping in Northern 
Europe. The project team is working closely 
with DFDS Seaways, a leading Ro-Ro 
operator that offers services within 
Emission Control Areas.  

Methodology 
An enhanced modal split model is 
calibrated to estimate modal shifts 
attributed to changes in the generalized 
cost of transport of competing modes. The 
model is then used to estimate the 
implications of the low-sulphur 
requirements on modal choice, the 
environmental balance of the system, as 
well as the profitability of the examined Ro-
Ro service.  
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Background  ` 
In January 2015 the new limit for the 
content of sulphur in marine fuels within 
Emission Control Areas (ECAs) was 
reduced to 0.1%. The anticipated 
increased operating costs borne by Ro-Ro 
operators in the North Sea and the Baltic 
due to the stricter regulation could result in 
the shutting down of some routes and a 
redistribution of cargo flows with land-
based alternatives. The exact 
repercussions of the new sulphur limits 
are difficult to identify in the wake of the 
currently very low fuel prices for both low-
sulphur and heavy fuel oil. 
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The Emission Control Areas 
 
 
 
 
 
 

Press-releases after the drop in oil prices 
 
 
 
 
 
 

The DFDS Network 
 
 
 
 
 
 
 
 
 
 
 
 
 

. 
The Road network model used to estimate the transport costs for hte landbased options 

Overview of the Developped methodological framework 

Methodological Framework Overview

Step 1 
Situation before fuel changes

Route information
Alternative options to shippers

Market share (%) of each option
Formulate Generalized cost for each 

Step 2 
Model Calibration

If only 2 options:
 Binary model

If more:
Multinomial model (Hierachical 

Structure)
Estimation of scale parameter(s)

Step 3
 Examination of impacts

Under new SECA limit find:
New generalized cost for each mode

Estimate new modal share

Step 4 
Aftermath 

New Environmental Balance
Route Profitability for Ship operator

Ship Operator Options to Reverse Effects

If route Unprofitable consider 

     -Change Speed
     -Change Shipping rate
     -Change Vessel deployed

If all prove unprofitable:
     -Shut Down

Generalized cost for maritime mode
If route shut down:

Generalized cost = Infinite

Regulator  Options to Reverse Effects

If Worse off Environmentally
    -Impose Tax on Land Mode
    -Provide Subsidy to Ship operator
     

New generalized cost for each mode

Visualisation of cost savings by 
using intermodal transport 

Legend
Relative differential map
Reduction in transport cost (%)
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THE USE OF GIS FOR MODELLING AND VISUALISATION OF COST-COMPETITION BETWEEN LAND AND SEA TRANSPORT

Differential map of the relative 
reduction in total transport 
cost from Billund when com-
paring a land based transport 
chain with a multimodal trans-
port chain using the Esbjerg-
Zeebrugge sea link
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