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World Container
Model: challenges
• Routing alternatives may lead over different

continents.

• Can a simplified model be made consistent with:

– basic principles of shipper and carrier
behavior?

– publically available data on worldwide
freight trade and transport?

• Provide model capabilities for answering strategic
policy questions (new routes, increased costs, etc..)
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World Container
Model: summary
• Model of global multimodal transport chains

including port choice, mode choice and route
choice

[country S] - [port A] – [service X] – [port B] – [service Y] – [port C] – [country E]

• Door-to-door: maritime flows and flows over land
• Model for comparative static analysis
• Linkage to detailed multimodal network models

and world trade model

Some figures:
• 236 countries
• 437 container ports around the world
• 848 container line services
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Network nodes and
links



Network coding
• Services

– Service network (lines)
– Maritime and inland

network
– Door-to-door
– Transshipment

possibilities
– Landbridges

• Parameters
– Generalized costs
– Transport rates and

speeds (sea and land)
– Value of time:

commodity specific
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Choice model: route costs,
times and probabilities

• Technique: logit route choice based on
generalized transport costs
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Pr choice probability of route r
CS choice set
S overlap indicator
μ scale parameter
Cr generalized costs of route
Cl cost of link l
Tp time spent at port p
tl time spent in transport over link l
α value of the time (VOT)
r route
p ports used by the route
L links used by the route
Ap cost at port p
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Input Origin-Destination
flows

Database 1 2 3
Source UNCTAD Eurostat Eurostat
Area World Europe-World Europe-World
Type Trade Trade Maritime
Units ton, $ ton, U ton, TEU TEU

Categories Yes Yes No
Empties No No Yes

• Public data sources
• Statistics UN Comtrade, Eurostat on trade and transport
• Published data from shipping companies and ports
• Processing to obtain O/D flows in TEU/year, if not
available

Result: Volume of container transport in TEU/year between all
countries world wide, loaded and empty.
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Comparison between
observed and

calculated flows
per port:
high R2
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Comparison between observed and calculated flows for each port

y = 0.9665x
R2 = 0.982
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Decent behavior of spread
parameter:

Comparison of observed and
calculated flows for different

values of µ
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Alternative routes – some examples



Example: effects of cost
increases in transport
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Scenario 1: port costs increase Scenario 2: inland costs increase

Baseline situation (selected regions)



Recent developments (TML-TNO)

• Integration of the WCM in OmniTRANS
– Manipulating text files => Graphical user interface
– Greatly improved graphical presentation of input and results
– Improved data management
– Guaranteed consistency of the input

• A detailed route choice and mode choice model for land
transport
– Applied and calibrated for Europe
– Based on the transtools network and NUTS 2 zones

• Modelling effects on trade (integration with trade/SCGE model)
– This is currently being developed in ETIS Plus
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WCM-OmniTRANS integration
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WCM-OmniTRANS integration
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Recent applications (TML-TNO)

• Economic feasibility of transporting goods across Trans-Siberian
Railway
– Determination of optimal tariff, in relation to the maritime tariff
– Prognosis of container volumes per NSTR-type

• Investigation of the effect of improved accessibility (over land) of the
port of Rotterdam
– See Arjen’s presentation

• Effect of improved efficiency of Dutch customs on container flows
– Time reduction of port handling by ½ day (now: 2 days)
– Cost reduction of port handling by $25 (now: gen cost = ± $2,000)
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Conclusions

• New strategic level model for studying global
routing of container flows

• Model uses publicly available data and
reproduces observed flows

• Various extensions possible: research
programme

• Applications
– Effects of transport policy
– Business models for global transport chains
– Environmental analysis
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Thank you for your
attention!

Q&A
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