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WHAT IS SYNCHROMODAL TRANSPORT?
MULTI-MODAL FREIGHT TRANSPORT WITH FLEXIBILITY IN MODE, PATH, AND TIME
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The flexibility of 

synchromodal transport:

1. Provides new 

consolidation 

opportunities

2. Requires a network-

wide and multi-period 

view on performance

*Source of artwork: European Container Terminals (ECT) – The future of freight transport (2011).



WHAT IS ANTICIPATORY SCHEDULING?
SCHEDULING TODAY THINKING ABOUT WHAT HAPPENS TOMORROW
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HOW DO WE STUDY ANTICIPATORY SCHEDULING?
SUB-FIELD OF APPLIED MATHEMATICS CALLED OPERATIONS RESEARCH (O.R.)
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1. Models 2. Algorithms 3. Analyses



WE DESIGN ANTICIPATORY SCHEDULING METHODS FOR 

SYNCHROMODAL TRANSPORT USING OPERATIONS RESEARCH
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*Source of artwork: European Container Terminals (ECT) – The future of freight transport (2011).
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I – LONG-HAUL TRANSPORT
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*Source of artwork: European Container Terminals (ECT) – The future of freight transport (2011).

Challenge: to balance the consolidation and postponement of

freight transport through time.



I – LONG-HAUL TRANSPORT
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*Source of artwork: European Container Terminals (ECT) – The future of freight transport (2011).

Challenge: to balance the consolidation and postponement of

freight transport through time.

Results: Our method achieves up to 26% savings, especially 

with unbalanced destinations and pre-announced orders.



II – LONG-HAUL TRANSPORT
MULTIPLE HIGH-CAPACITY MODES WITH TRANSFERS
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*Source of artwork: European Container Terminals (ECT) – The future of freight transport (2011).

Challenge: To balance the consolidation and postponement of 

freight transport through time and space.



II – LONG-HAUL TRANSPORT
MULTIPLE HIGH-CAPACITY MODES WITH TRANSFERS
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*Source of artwork: European Container Terminals (ECT) – The future of freight transport (2011).

Challenge: To balance the consolidation and postponement of 

freight transport through time and space.

Results: Our method achieves more than 20% gains with long 

time-windows, but no gains with short time-windows.



III – DRAYAGE TRANSPORT
MULTIPLE LOW-CAPACITY MODES
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*Source of artwork: European Container Terminals (ECT) – The future of freight transport (2011).

Challenge: To weigh the immediate routing costs against the 

terminal assignment costs.



III – DRAYAGE TRANSPORT
MULTIPLE LOW-CAPACITY MODES
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*Source of artwork: European Container Terminals (ECT) – The future of freight transport (2011).

Challenge: To weigh the immediate routing costs against the 

terminal assignment costs.

Results: Our method achieves up to 4% savings, especially 

with clustered locations and short time-windows.



IV – INTEGRATED LONG-HAUL AND DRAYAGE TRANSP.
THE ENTIRE NETWORK
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*Source of artwork: Europe Container Terminals “The future of freight transport”. www.ect.nl
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time long-haul and drayage transport schedules



IV – INTEGRATED LONG-HAUL AND DRAYAGE TRANSP.
THE ENTIRE NETWORK
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*Source of artwork: Europe Container Terminals “The future of freight transport”. www.ect.nl
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time long-haul and drayage transport schedules

Results: Our method achieves up to 38% savings network-

wide, but it may sacrifice the performance of one part.



RAISING AWARENESS – SERIOUS GAMING



TAKEAWAYS
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We design anticipatory scheduling methods for synchromodal 

transport to take advantage of the new consolidation 

opportunities that appear over the network and over time.

Using our methods pays off the most with pre-announced 

freights that have long-time windows, and the least with urgent 

freights and balanced networks.

Integrating anticipatory scheduling methods of drayage and 

long-haul transport improves the performance of the network as 

a whole, but might sacrifice the performance of one of the 

processes.
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