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1. Why ?

2. Methodology

3. Applicative fields

4. Limits and perspectives

Summary
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• Recalibrating urban freight transport model FRETURB
– Late 1990s data

• Measuring the impact of urban forms
– Paris vs small and medium sized cities

• Hypotheses :
– In time : changes in logistics behaviours

– In space : constant freight generation, different
organisations…

Why Paris ?
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UGMS method
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1 - Establishment survey 
(general information 
questionnaire and log 

book)

2 – Driver survey (route, 
stops, trip sections) 

Urban 
environment

Vehicles

Management 
mode (third 
party/own 
account)

Distances

Parking 
conditions

Organisation 
mode (line 

haul/rounds)

Stops time 
and 

duration

Goods

Operation
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UGMS method in the Paris context
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Choice of clusters of municipalities 
concentrating the largest possible 
number of different types

Activity No. of establishments 
sampled

Landscape activities - agriculture 12

Crafts-services 194
Industry 228
Wholesalers 123
Hypermarkets 54
Small retail 333
Offices-services 199
Warehouses-transport 45
TOTAL 1,188
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UGMS and their uses
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Urban forms
Logistics 

behaviors
Road 

occupancy

UGMS uses:

Answering research 
questions

Building operational 
modeling tools

Assisting decision 
makers
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Logistics behaviours
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UGMS inform us on the behaviour of:

• Economic establishments…
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Logistics behaviours
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UGMS inform us on the behaviour of:

• Economic establishments…

• … transport operators…
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UGMS inform us on the behaviour of:

• Economic establishments…

• … transport operators…

• … & delivery-drivers

Logistics behaviours
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Urban morphology
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Survey (2010)
Third party 
transport

Own account
(reception)

Own account
(shipper)

Paris 51% 15% 34%
Bordeaux 52% 15% 33%

Survey (2010) Receptions Expeditions Combined

Paris 54% 35% 11%

Bordeaux 53% 33% 13%

Statistical invariants

Important differences in share of double-parking and travelled 
distances related to density and urban forms
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Road occupancy
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UGMS provide us with information on 
road occupancy of vehicles while
parking and driving
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UGMS and their uses
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Urban forms
Logistics 

behaviors
Road 

occupancy

UGMS uses:

FRETURB -
SILOGUES

Answering research 
questions

Building operational 
modeling tools

Assisting decision 
makers
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Survey to model
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Estimation du 
stationnement

Estimation des distances parcourues

Répartition horaire des 
mouvements
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Survey to model
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Limites communales

Communes du Grand Lyon

49%

31%

20%
42%

32%

26%

FRETURB generates OD Matrices 
by vehicle types & time periods
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Survey to model : from FRETURB to SILOGUES
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ZONE OMPHALE
+

Local forecasts
(jobs & population)

SIMETAB
Simulates

firms in year t+n

SILOGUES:
Continuation 

of trends
(UGMS)

SILOGUES:
Modification of equations and 
ratios to simulate behavioural

changes generated by the 
user’s scenario

Indicators:
• Number of firms, jobs…
• Number of operations
• Logistics organizations
• Travelled kilometers

• Pollution
• Parking behaviours

• Etc.

SIRENE

Reference 

Year t
Scenario 

t+n

Reference 

Year t+n

Indicators:
• Number of firms, jobs…
• Number of operations
• Logistics organizations
• Travelled kilometers

• Pollution
• Parking behaviours

• Etc.

Indicators:
• Number of firms, jobs…
• Number of operations
• Logistics organizations
• Travelled kilometers

• Pollution
• Parking behaviours

• Etc.
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UGMS and their uses
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Urban forms
Logistics 

behaviors
Road 

occupancy

UGMS uses:

FRETURB -
SILOGUES

Answering research 
questions

Building operational 
modeling tools

Assisting decision 
makers

Socioeconomic 
impacts
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Socioeconomic impacts
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Exposure to local pollutants
from all road traffic (Coulombel 

et al., 2018)

Congestion & time losses caused
by different vehicle classes 

(Beziat, 2017)

Environmental assessment (carbon
footprint) of transfer of freight operations

to the night-time (Beziat, 2018)
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UGMS and their uses
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Urban forms
Logistics 

behaviors
Road 

occupancy

UGMS uses:

FRETURB -
SILOGUES

Urban 
regulations

Answering research 
questions

Building operational 
modeling tools

Assisting decision 
makers

Diagnostics & 
impact studies

Land-use 
planning

Infrastructure 
management

Socioeconomic 
impacts
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Diagnostics & impact studies
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‘Profilog’, a generation model 
built in collaboration with the 

IDF region urban planning 
agency (IAU – IDF) 

Excerpts from the Paris 
Urbanism Agency’s ’Atlas 

of Major Metropolitan
Systems’ (APUR)
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Diagnostics & impact studies
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An example of an ex-post impact 
study using Freturb: 

environmental assessment of 
the ‘Vert-Chez-Vous’ waterway 

urban logistics project
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An example of an ex-ante impact study using 
Freturb: Lyon-Confluence urban freight 

transport simulations 2012-2025

Socio-economic 
mutations…

…affect freight 
transport operations
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Infrastructure management
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Computing road occupancy of 
freight vehicles and estimating 

needs in terms of delivery areas

Freturb results, Egis with Visum, 2010

Freight traffic with Freturb
distribution matrices using 
traffic assignment models

(VISUM, TransCAD…)
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Regulation
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Joint use of :
• emission models (COPERT)
• fleets’ renewal functions
• FRETURB-SILOGUES
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Land use
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Evolution of the economic structure and 
resulting freight operations (trend 

continuation) using Silogues

Testing for the development of a 
new commercial area using

Silogues
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UGMS and their uses
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Urban forms
Logistics 

behaviors
Road 

occupancy

UGMS uses:

FRETURB -
Silogues

Urban 
regulations

Answering research 
questions

Building operational 
modeling tools

Assisting decision 
makers

Diagnostics & 
impact studies

Land-use 
planning

Infrastructure 
management

Socioeconomic 
impacts
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• Stakes
– Inputs and data accessibility

– International urban freight behaviours modelling

– Outputs and interoperability

• Uses with various models
– Traffic assignement

– Pollutant emissions models

– Traffic simulation

– VRP

• Thanks to relevant formats, conversions and statistical units

Interoperability and ease of use
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FRETURB-SILOUGES and low data accessibility
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• SIMETAB model = 
establishment file simulator

• Simple socio-economic
inputs

• Foreign transferability

• Limits = replicating French 
logistics behaviours and 
urban economics

FRETURB simulation in central Sao Paulo
Source : Montmorency Silva, 2016
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• From macro to micro simulations : SIMTURB

• Disaggregation of FRETURB inputs : 
generation and O-D simulations (Markov 
process)

• Provides realistic vehicles use cases

• Traffic simulation and VRP interoperable

Interoperability and ease of use
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Operations 
(FRETURB)

Round trips 
(SIMTURB)
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• End-consumer, E-commerce

• Waste management

• Small cities

• Foreign cities

• Extra territorial interactions

Statistical units !

Limits
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ECHO survey 2004; Bahoken, 2012

Gardrat et al., 2016



Merci pour votre attention

adrien.beziat@entpe.fr

mathieu.gardrat@laet.ish-lyon.cnrs.fr

http://tmv.laet.science
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