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Background: 

Modeling freight traffic allows policy makers to obtain a complete picture on the size and distribution 
of traffic on the network. Since freight traffic shares the same road network with passenger traffic, 
modeling freight transport is a necessity. Freight traffic modeling has been historically tried first using 
traditional four steps models. those models fail to capture important aspects of freight traffic like 
modal choice and provide rather an abstract view of good movements throughout a given 
geographical area. The more recent approach is to use microsimulation techniques to capture 
behavior aspects of the decisions sequences leading to the freight traffic resulting. Microsimulation 
approaches allow detailed representation of the behavioral aspect along the logistics chain. It also 
allows to accurately model  the demand causing that traffic as freight traffic is demand driven. 

  

Problem definition: 

Till now, the aggregate-disaggregate-aggregate (ADA) model was used to model freight traffic in 
Flanders. However, this model has some limitations and more importantly the input to this model is 
believed to be outdated data suffering accurate representation of production-consumption (P\C) 
estimates throughout Flanders. The current work aims at applying microsimulation techniques and 
innovative empirical relations to model demand and supply of goods among Flanders regions. Then, 
converts these demand and supply estimates into transported loads assigned to different modes of 
transports and links connecting these regions. Policy sensitive and capacity awareness are 
requirements of the resulting model. 

 

Project goal: 

The aim of this project is to develop a conceptual model for freight transports in Flanders. The model 
shall be able to accurately simulate goods production and consumption relations on a micro level, 
convert those goods to loads and simulate their complex transport chains from different source to 
destination nodes. The model will be a tool for policy makers to evaluate current and projected 
freight traffic size and distribution on the transportation network in Flanders. Thus, the model shall 
be policy sensitive to certain policies of interest like fuel price fluctuations and CO2 emissions as an 
example. Additionally, the model shall be able to be aware of network capacity constraints as 
opposed to the infinite capacity available approach being the case for now. 

 

Methodology: 

One primary scientific value of this project is to develop a new innovative mechanism to model 
demand and supply relations on a disaggregate level. This means fir to firm interactions will be 
modeled and the resulting flows shall meet realistic predicted flows when aggregated. To do this a 
method called Iterative Proportional Fitting (IPF) will be used to generate a synthetic firm population 
using a real firm sample extended to maintain real firm characteristics. This will be the basis to model 
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supply and demand or production and consumption estimates and is a bottom up approach as 
opposed to the current top down approach being used. Next is to define an empirical scientific basis 
for matching supply and demand sides. A parameterized Radiation model will be developed for this 
purpose. The use of the Radiation model to make goods movement estimates is recently introduced. 
However, this is done at a rather generic level and limited to non-parameterized version of the 
model. Therefore, customizing this model to meet the specific requirements within a freight model 
framework will be a valuable scientific addition.  After defining source, destination and  goods size, 
usually in Tons , the next step is convert this to loads ready for transport. Usually to twenty foot 
equivalent units ( TEUs). Next important step is to develop a mechanism will be able to assign TEUs 
to different  modes and links in an optimized way taking into account capacity constraints and 
different policies like accessibility related policies. Agent based simulation techniques will be used to 
implement such requirements mainly due to its ability to represent individual agents with their 
respective roles and interaction mechanisms. The result is an optimized, capacity aware and policy 
sensitive demand and supply pairs set, ready for traffic assignment step. 

 


