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Models : final version of the estimations  

 The sub-models have been estimated by EPFL (real-estate 

price, household location choice, employment location 

choice, residential and non-residential development 

location choice) 

 Updates : 

• The instrument variable "property tax" has been included 

to the REPM 

• The units of all the "density" variables are per hectare 

• The models have been modified according to the 

suggestions of Stratec  
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Check on 2001 : population 

 Not perfect match between observed and modelled population 
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Check on 2001 : employment 

 Good match between observed and modelled employment 
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Validation on 2007 : population 

 Not perfect match between observed and modelled population 
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Validation on 2007 : employment 

 Not perfect match between observed and modelled employment 
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Check on the road traffic model  
 Comparison of car travel times from MATSim and SATURN 

 

 

MATSim Pentagone 1ère couronne 2ème couronne 1ère périphérie 2ème périphérie Couronne RER Autres 

Pentagone 9.46 10.4 17.62 19.42 22.14 29.65 38.23 

1ère couronne 23.95 21.53 24.54 24.91 26.52 34.48 43.97 

2ème couronne 37.24 32.81 29.58 27.24 27.42 36.93 45.25 

1ère périphérie 38.86 34.65 32.28 27.47 27.55 36.56 45.15 

2ème périphérie 40.11 36.81 35.92 31.51 28.42 38.58 48.38 

Couronne RER 48.28 45.53 45.62 42.42 41.08 44.27 55.33 

Autres 61.96 58.42 52.25 46.22 46.55 52.59 26.41 

SATURN Pentagone 1ère couronne 2ème couronne 1ère périphérie 2ème périphérie Couronne RER Autres 

Pentagone 5.56 15.83 27.80 36.55 44.55 65.99 91.20 

1ère couronne 19.52 26.04 34.31 41.99 51.04 72.43 96.75 

2ème couronne 35.55 38.41 37.66 41.95 49.11 72.54 94.49 

1ère périphérie 51.79 50.04 43.95 36.95 47.14 69.75 87.66 

2ème périphérie 80.61 80.50 71.81 64.95 64.45 82.75 101.50 

Couronne RER 123.25 124.19 119.03 113.22 108.37 112.25 123.11 

Autres 162.51 159.71 149.26 140.81 139.08 131.41 128.58 

Relative difference Pentagone 1ère couronne 2ème couronne 1ère périphérie 2ème périphérie Couronne RER Autres 

Pentagone 70% -34% -37% -47% -50% -55% -58% 

1ère couronne 23% -17% -28% -41% -48% -52% -55% 

2ème couronne 5% -15% -21% -35% -44% -49% -52% 

1ère périphérie -25% -31% -27% -26% -42% -48% -48% 

2ème périphérie -50% -54% -50% -51% -56% -53% -52% 

Couronne RER -61% -63% -62% -63% -62% -61% -55% 

Autres -62% -63% -65% -67% -67% -60% -79% 

Absolute difference Pentagone 1ère couronne 2ème couronne 1ère périphérie 2ème périphérie Couronne RER Autres 

Pentagone 3.90 -5.43 -10.18 -17.13 -22.41 -36.34 -52.97 

1ère couronne 4.43 -4.51 -9.77 -17.08 -24.52 -37.95 -52.78 

2ème couronne 1.69 -5.60 -8.08 -14.71 -21.69 -35.61 -49.24 

1ère périphérie -12.93 -15.39 -11.67 -9.48 -19.59 -33.19 -42.51 

2ème périphérie -40.50 -43.69 -35.89 -33.44 -36.03 -44.17 -53.12 

Couronne RER -74.97 -78.66 -73.41 -70.80 -67.29 -67.98 -67.78 

Autres -100.55 -101.29 -97.01 -94.59 -92.53 -78.82 -102.17 

 Intra-BCR 

 Incoming 

 Outcoming 

 Proper 

consideration 

of congestion? 
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Check on the home2work matrix 

UrbanSim/MATSim Pentagone 1ère couronne 2ème couronne 1ère périphérie 2ème périphérie Couronne RER Autres Total 

Pentagone 11 942        6 990                 4 358                    1 691                    1 000                      806                    29          26 816          

1ère couronne 25 108        37 820               17 043                 4 782                    3 328                      2 549                 107       90 737          

2ème couronne 27 090        25 973               33 556                 5 243                    3 845                      2 936                 141       98 784          

1ère périphérie 19 073        15 607               14 864                 24 867                 7 932                      5 148                 118       87 609          

2ème périphérie 11 988        10 308               9 539                    9 262                    20 607                    8 549                 227       70 480          

Couronne RER 41 422        28 813               21 290                 20 541                 22 733                    204 339            4 545    343 683        

Autres 5 913          3 741                 2 568                    2 183                    1 558                      13 637              23 144  52 744          

Total 142 536      129 252             103 218               68 569                 61 003                    237 964            28 311  770 853        

INS 2001 Pentagone 1ère couronne 2ème couronne 1ère périphérie 2ème périphérie Couronne RER Autres Total 

Pentagone 11 673        6 852                 4 296                    2 179                    536                         766                    28          26 330          

1ère couronne 24 584        37 261               16 700                 5 804                    2 152                      2 563                 104       89 168          

2ème couronne 24 246        23 347               29 592                 5 725                    2 423                      2 486                 113       87 932          

1ère périphérie 20 121        16 742               15 777                 30 276                 5 740                      5 742                 134       94 532          

2ème périphérie 12 656        11 017               10 030                 10 967                 21 419                    9 267                 212       75 568          

Couronne RER 42 776        29 204               21 588                 25 680                 19 418                    227 794            4 402    370 862        

Autres 5 148          3 135                 2 184                    2 409                    982                         11 367              21 676  46 901          

Total 141 204      127 558             100 167               83 040                 52 670                    259 985            26 669  791 293        

 Comparison of the home2work matrices from UrbanSim/MATSim 

and INS (in number of active persons) 

 

 

Relative difference Pentagone 1ère couronne 2ème couronne 1ère périphérie 2ème périphérie Couronne RER Autres Total 

Pentagone 2% 2% 1% -22% 87% 5% 4% 2%

1ère couronne 2% 2% 2% -18% 55% -1% 3% 2%

2ème couronne 12% 11% 13% -8% 59% 18% 25% 12%

1ère périphérie -5% -7% -6% -18% 38% -10% -12% -7%

2ème périphérie -5% -6% -5% -16% -4% -8% 7% -7%

Couronne RER -3% -1% -1% -20% 17% -10% 3% -7%

Autres 15% 19% 18% -9% 59% 20% 7% 12%

Total 1% 1% 3% -17% 16% -8% 6% -3%
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Mode choice model 

Car travel time Car travel cost 

 

Mode choice 

model 

PT travel time PT travel cost 

Car matrix 

Road traffic 

model 

(MATSim) 

Accessibility 

UrbanSim 

Car trip 

demand 
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Mode choice model 

 To do : 

• Set the marginal utilities for travel time and travel cost (car + PT) 

based on an existing model for Brussels 

• Set the mode constants (calibration) 
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Test scenario : cordon pricing 

 City centre defined as Brussels 

Capital Region (“19 

communes”) and the orbital 

motorway (Ring) 

 Tool for modelling pricing 

schemes in MATSim4Urbansim 

not yet available 
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Policies to be tested  

 Transport policies 

• Urban road pricing 

• Increase of capacity of the orbital motorway (Ring): 

+ 2 lanes in each direction 

 Land use policies 

• Densification policies  
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Policies to be tested  

Urban road pricing  

• Distance toll applied on Brussels Capital Region and 

on the Ring with a flat fee fare = 0,43€/pcu-km  

 

 

 

 

• 0,43€/pcu-km 

= mean optimal 

pricing that 

internalises the 
marginal external 

costs during 

morning peaks 

(6h-10h) 
(estimation by Stratec, 

according to IMPACT 

unit values) 



22 

Policies to be tested 

 Densification policies 

• Goals : 

- Tertiary employment concentrated in the zones easily 

accessible (ABC theory) 

- Population concentrated in the “communes” 

classified as centre and agglomeration 

• Measure :  

- increase the residential units and the non-residential 

sqft (buildings table) in the target zones 

 

 

 

 


