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1 Introduction

spotlightsTN main objective is developing and achieving an agreement within the European Modelling community in relation to four issues (the 4 spotlightsTN discussion lines) which are considered “keys to bring advanced models to lights”:

1. Quality control procedures and deontologic codes for modellers and end-users (DCode)

2. Harmonised descriptions for models to be included in a common European Model Directory (MDir) (providing input to ATOM)

3. Data formats (GTF) for standardised data exchange between models and software tools

4. Long term opportunities (LT) for model’s integration to decision support systems. Current Best Practices and Future Trends. Implication on organisational and institutional arrangements  (input from ATOM)

The long-term ambition of spotlights is helping policy makers and experts (“end-users” of scientific models) to make an effective use of advanced scientific models. NEA is in the spotlightsTN project responsible in the project for setting up MDir. 

This report describes results of MDIr that are relevant for the GTF workshop. Previously results of MDIr have been used for a presentation in the Thinkup-TN. Also requests by Alpnet TN and IASON are made for giving an overview on some aspects of European transport models. 

The status of MDir is that 222 European transport models have been included in the MDir database. The MDir database consists of 57 characteristics on which models are described. Notably in the characteristics, the policy relevance of models plays is important; i.e. what is the transport domain of models (passenger/freight) on what scale do the models operate? As such, the MDir will help policy makers/modellers to learn from past experience. The difficulties encountered so far in setting up the MDir are: 

a) to get complete information on a model: only the modellers that have constructed the model seem to be the only ones that can give the best level of detail in describing the model;

b) the maintainability of the MDir: during the spotlightsTN NEA is responsible for this, thoughts must be given who is responsible for this after the project; It is essential that one organisation is harmonising the diffuse information that is filled in 

c) the 57 characteristics take time to fill in, if a self-sustaining system is aimed at (see point a) then this could be an obstacle.

Another activity has been the linkage of the models to a) CTP (Common Transport Policy) goals and b) to a set of policy variables (policy key words) so the describe the goal of the model. Future developments are a) to include more models (we think that about 80-85% of European models are included at the moment) and b) to have a link with DCode. 

The structure of the document consists of two sections. First the results of analysing the MDIr are dealt with, split into analysis for GTF and into the analysis of the policy key words. The conclusions are dealt with in the third section.

2 Results analysis Mdir

2.1 MDir in relation with GTF

In this section the relevancy of MDir for GTF is investigated. First of all it can be shown with the software that is used in the transport model. The table below shows the result from MDIr. From 106 models out of 222 the used software could not be identified. From the other 116 models the used software could be determined, in the table below an overview is given.

Table Overview of used software in models

MODELLING SOFTWARE
Frequency

not known
106

Statistical package (SAS/SPSS)
2

GIS (Transcad)
2

C/C++
3

Pascal/Delphi
9

Fortran
9

EMME/2
22

GAMS (General Equilibrium Modelling)
1

ITHINK/STELLA (simulation)
2

WINDOWS/OFFICE (Excel/Access/OS)
10

In House Developed Software
33

Minutp
6

Saturn
5

Polydrom (=3)/Qview (=1)
4

TRIPS
3

PTVision
1

TRIO
1

Vissem/Vissum
3

Total
222

It can be concluded that 64 models use software that allows a greater amount of flexibility to define their output formats (these 64 are constructed in the programming languages: C/Pascal/Fortran, the in house software and the windows software). This greater amount of flexibility would mean that the formats are easier to adapt to GTF. All others use specific software that could be less flexible because of predefined output formats, and could take more effort to be in compliance with GTF.

In another table below the regional detail of the model is crosstabulated with the modelling software. The regional detail means that models are: 

a) of regional/urban nature, 

b) national/regional nature without considering international flows,

c) national with considering international flows, or

d) international in the sense of multi country models.
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In the table above it can be observed that for international models mostly software is used that allows more flexibility in defining output formats, and is more easy to adapt to GTF. 

The following table focuses on the database software used in the models (if applicable in the model). For only 20 models this is indicated. 

Table
 Used Database software in the model.
DATABASE SOFTWARE
Frequency

Not known/relevant
202

Access
5

Clipper
1

DBF/Clipper
3

Delphi/Pascal binary
2

DOS FORTRAN
1

Excel
4

ORACLE, SQL
1

Visual Basic
3

Total
222

A large part of the models use predetermined formats (models such as EMME/2, TRIPS), for those models the database software is not filled in MDir.

The GIS software used in models is given in the table below. It can be observed that of 19 models the software is determined. Also it is known that in 36 models no GIS is used.

Table
 Used GIS software in the model.
GIS SOFTWARE
Frequency

Not known
167

3D Geographical
1

ArcInfo
5

Atlas GIS
1

Bridges/NIS
1

GIS environment
2

IWW-software
1

Mapinfo
4

MVGRAF network 
3

Transcad
1

No GIS applied
36

Total
222

It seems that in a large part of the models linking with GIS is not an issue, given that for 36 models it is explicitly stated that no GIS is applied.

2.2 MDir and policy variables

In this section we give a preliminary overview of the policy variables linked to the models. We have added policy variables on the basis of a list produced by the Dutch Ministry of Transport (and was presented by Eric Bijster of AVV at the MDIr conference in Brussels). In total 3 keywords (as maximum) are attached to a model. In the table below we show the 1st keyword (in annex 3 the overall list of keywords is given).

In the table below the frequency of the first keyword is given, it can be observed that a large part of the models is related to infrastructure planning and analysing strategic mobility (respectively 47 and 36 models).

Table
Policy variables related to the models
FIRST_KEYWORD
Frequency

Not known
25

capacity utilisation
9

demand analysis
15

Environment and emissions
10

ex-ante policy analysis
13

industrial location decisions
1

Infrastructure planning
47

intermodal solutions
2

Investment analysis
1

land-use planning
6

modal shift
2

Pricing
15

project impact assessment
6

public transport planning
19

safety
1

strategic mobility
36

traffic management
13

water management effects
1

Total
222

In the table below the first keyword is given by the regional detail of the model.
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It can be seen that in the international models a string focus is on demand, mobility, pricing and public transport (i.e. high speed rail) aspects. National and regional models are focused on infrastructure planning.

Also a link was made between CTP (Common Transport Policy) goals and the models. Again here a crosstable is made between the regional detail and the CTP goal (again here at maximum 3 goals are listed for each model, in this table we have listed only the first listed goal).
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It is interesting to see that international models, models covering more than one country, are concentrated on transport efficiency and strategic mobility.

2.3 Results related  to modal split modelling

[image: image6.wmf]In this section, some of the results of the MDir related to modal split modelling are presented. It is recapturing the results presented at the Thinkup workshop on modal split models, the classification of modal pslit models has been made in collaboration with Dr Luis Willumsen. In the table below the regional detail and the domain of the models are indicated, as it can be observed total 222 models are included. In annex 1, all the models are categorised according to this scheme.

The regional detail has been explained before. The other dimension of the table contains the type of model: whether it concerns freight or passenger models or both. It can be observed that few freight models are developed in Europe for regional / urban level. However, at the national / international level relatively more freight models than passenger models are developed. In total 24 models are developed on the multi country level (among which the STEMM, NEAC, and the Ten Corridors study in Central and Eastern Europe). For 36 models, no information is available on this subject.

The question relating to modal split modelling (question 5.4) has been analysed. The following 8 categories for modal split formulations have been identified.

1. Direct demand and other econometric models with aggregate data

2. Choice models with aggregate data (logit/probit, etc)

3. Choice models with disaggregate data (ditto)

4. Choice models (not known if aggregate/disaggregate)

5. Mode choice as part of route choice over multi-modal networks (MCMMN)

6. Simulation models (Monte Carlo)

7. Modal split included (type of model not known)

8. Not applicable (in unimodal models for example)

Also there is a category ‘0’ when it cannot be identified if a modal split model is used. The first category of direct demand/other econometric methods with aggregate data it is understood that the trips/volumes transported by one particular mode are a function of that mode and characteristics of people/goods using that mode. Usually these are formulated as elasticity models. The items 2, 3, and 4 represent choice models, a choice model produces an output in terms of relative number of trips made by each of the available alternative modes. Item 2 indicates a choice model using disaggregate data. Item 3 indicates that it concerns a choice model with aggregate data. If it could not be determined whether it is disaggregate or aggregate then item 4 was chosen. Item 5 is chosen when it concerns mode choice as part of route choice in multimodal networks. Item 6 is the simulation approach where Monte Carlo techniques are used. Item 7 is chosen if it is indicated that a modal split function is used in the model but the type could not be identified. Item 8 indicates that the modal split issue is not applicable in the model (i.e. a unimodal transport model).
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In the table below the type of modal split model is crosstabulated with the regional detail. It can be observed that choice models are the most used (39 models categories 2, 3 and 4 together). The direct demand formulation is used 17 models. The simulation and route choice typology is used in 8 models (item 5 and 6). Of 47 models we do not know the form of the modal split functions (item 7). In 43 models no modal split is included (item 8) and of 68 models no information is available to determine whether a modal split model is included.

In the table below the modal split type modelling is crosstabulated with the type of model (passenger/freight). The choice models seem to be more used in passenger transport than in freight transport. For a large fraction of freight transport the exact formulation cannot be retrieved on the basis of the information in MDIr (29 models).
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These exercises show the possibilities with the MDir. As such, it is way to categorise a considerable amount of information on models. It is aimed at having the information in MDir controlled by the modellers themselves. 

3 Conclusions

The MDir is a way to get harmonised information about transport models in Europe. Models can be compared on their characteristics, which in itself leads to interesting conclusions. The MDir will “set light” on European transport models and can help policy makers and experts to make an effective use of advanced scientific models (i.e. Spanish modellers can learn from experience from Scandinavian modellers, or policy makers wishing to have an answer on a certain type of question can see whether such a model is available). MDir can be a platform for an inventory of European transport models.

Related to the idea of a platform is that stakeholders are willing to invest time in it at low cost. The time to fill in MDir for a model (on 57 characteristics) could work adverse to this idea (on average 30 to 60 minutes depending on whether one knows the model or not). The clarity of the MDir form to be filled in is supportive. Most whom have filled it in could work independently with the help of the glossary. 

Annex 1

Detailed results

ANNEX 1
DETAILED RESULTS

Annex one classification of the models according to regional detail and whether it concerns passenger models, freight models or both.

Regional/urban – Passenger model 1-1

· 'Saturn'

· ANTONIN

· Birmingham Northern Relief Road

· East-West Route Traffic Model

· ETRAFOM

· Forecasting Air pollution by Car Traffic Simulation (

· FREDRIK

· Greater Manchester Area Transport Study  (GMATS)

· HPTS

· IMREL

· Kessel & Partner model

· KUR

· Lowrian Model

· MEPLAN

· METACOR

· Modele Strategique de Deplacements de lágglomeration

· MODUS

· ORPHEA

· Passenger Train Model

· Passenger Transport Model for Helsinki Metropolitan A

· Passenger Transport Model for Tempere Metropolitan Area

· Performance Indicator Package

· PLANET99

· QUINQUIN

· Railplan

· Randstadmodel

· RES-DYNAM

· ROADNET

· SERTM

· SETA 'EMME/2' model

· SIET

· SIMOE

· Spatial Development and Public Transport (ROOV)

· SUPERNOVA

· T/RIM

· TELEMACO

· The Greater Thessaloniki Transportation Model

· TIGRIS (Transport Infrastructure Landuse Interaction

· TRAM

· Transport model Ile de France

· TRENEN

· VISEM (under Windows)

· VISSIM

· VISUM 7.0

· Widening Traffic Model

· WOLOCAS-II

Regional, urban models - Freight 1-2

· Baden-Wurttemberg Freight Transport Model

· FRETURB

· Hamburg freight model

· IVV / Nordrhein-Westfalen freight model

· Traffic Model for Antwerp (freight module)

Regional, urban models – Freight and Passenger 1-3

· AIDA

· Congestion  costs model  (FileKosten Model-FMK)

· Congestion explorer (Congestieverkenner)

· ESIM

· Freeway Operations SIMulation (FOSIM)

· MARS

· MITHRA

· Short-term Traffic Model (STM)

· West Midlands Strategic Transport Model (WMSTM)

Regional models – Passenger 2-1

· ADEMMP

· BVWP model

· East-West Traffic Model

· HELVI

· High Speed Trains / 10 Year Highway Plan

· Hungary Corridor Model

· IVV-modell

· IVV-NRWF

· Langfrist prognose model

· mobiliteitsverkenner (MOVE)

· Model for Province of Antwerpen (passenger model)

· National Danish Road Traffic Model

· National Passenger Traffic Demand Model

· National Passenger Transportation Model

· New Regional Model (NRM)

· NMT-4

· Passflow 2000

· Prometeia

· Road Transport Model of Hungary

· SAMI

· SAMPERS

· SAMPLAN

· SAS

· Scenario Explorer (Scenarioverkenner)

· SMART 2.0

· T-MESO

· The Climate Model

· The model owned by Directorate of Public Works

· The Netherlands National Model System (LMS)

· Transport Model for Poland

· Transway

· Urban and Regional Planning Support Model

Regional models – Freight 2-2

· ATTACK

· Freight Transport (Czech Republic)

· GODMOD

· Great Britain freight model

· NATFRE.10

· NEMO

· PACE-FORWARD

· PAWN

· POINT

· Prometeia

· Quinquin Fret

· Road Fund Model

· SAMI/SANI

· SMILE

· STAN

· STAN (Norway)

· Strategic forecasts for freight and passenger by Flem

· Strategic freight forecasting model for Germany

· Sweden, SIKA

· TEM II

· TMP

· Transport model for Poland

· Vegdirektorat model

· VP-WEG

· WFTM

Regional models – Freight and Passenger 2-3

· Austrian passenger/freight models

· Danish road traffic model

· EUNET Assessment model

· Flexible Simulation Study Tool (FLEXSYT-II)

· LMS

· MOBILEC

· NRM Groeimodel

· OEST France (passenger/freight models)

· SIMPT (Sistema Informativo per il Monitoraggio e la P

· SISD

· TRULS

National models including international – Passenger 3-1

· Alsace Model

· Bauconsult model

· VM-PFV

National models including international – Freight 3-2

· Bundesfernstrassen

· BVWP Freight Transport Model

· COMBI FEEDER MODEL

· Combined Transport  Model

· Distribution coast model

· E3ME

· East Branch of East/West corridor

· Ecotec

· ETRAFREIGHT

· EVOTRANS (Belgium)

· Fehmarn Belt Freight Model

· GPVTI

· GVF -modell

· ISG

· Lincost

· Market share model

· Module Transport Nonurban de Marchandises

· NEMO

· Polydrom/SICO

· Prognos Goods Transport Forecast Model

· SAM (Simet Macro Model)

· SAMGODS

· Short sea shipping model

· SIMU-GV

· SNCF

· T-Network

· Trans European North South Motorway Corridor

· TRANSEURO

· Transportmittelwahlmodell

· TRANSWAY

National models including international – Passenger & freight 3-3

· East West traffic model of Denmark (Denmark)

· Gravity Model for International Traffic

International models –Passenger 4-1

· Brenner model

· Bundesland OberOsterreich

· HGV model

· HSL Substitution Model

· MAP-1

· MATISSE-INTRAPLAN TRAFFIC AND PROFITABILITY FOR A WES

· MATISSE

· North Western Europe Model

· SAX++.NET

· Scandinavian Transport Model

· T-NETWORK

International model –Freight 4-2

· EUFRANET

· NEAC

· SIMIQ

· SIMTRANS

· STEMM - Freight

International model freight and passenger 4-3

· ASTRA

· OD Estim

· Qresund Traffic Model

· SCENES 10-11-12 Model System

· STEEDS

· STREAMS

· Ten Corridors of Helsinki  freight and passenger data

Not known 0-0 

· APRIL (Module)

· Assesment of investment options for the Greece-Italy

· CODE-TEN Corridor Assesment DSS

· CROSSIG

· DAVIS

· DRAG-Stockholm

· Econometric Model for Calculating the Energy Consumpt

· EUNET MEPLAN

· GSM-7

· Intermodal Transport Share Model

· LASER

· LOGIQ Decision Support System for intermodal transpor

· MDS Transmodal Trade Forecasting model

· Model for the appraisal of Greek Freight Villages con

· Model for the ex-post evaluation of infrastructure in

· Model for the ex-post evaluation of the Phare Transpo

· NATRA

· POLYDROM

· PRIMES

· PROFIT-Model

· Route Choice Model for International Trade

· SIMTRAP

· SKEPRO

· Stockholm Model System

· SYNERGETIC

· TELESCOPEAGE

· TENASSESS Barrier Model

· TENASSESS PAM

· TILT

· TREMOVE

· Central Scotland Transport Model (CSTM)

· SUBMESO

· Trans-Pennine Traffic Study

· AVA

· SPADIS

· European Union Network Model
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Glossary for MDir variables

GLOSSARY FOR MDIR VARIABLES

GLOSSARY (for filling MDir)

When answering the questions, please indicate:

Questions about the model
Interpretation

· Model’s name
The official title of the model (acronym, if any)

· Abstract
A very concise summary, that gives the main idea about the model, its application scope,  the basic construction principles and the added value 

· Policy relevance
Which policies the model can be useful for

· Geographical Scale
The actual geographical coverage of the model (for instance, European, international, regional, national, local etc)

· Time Horizon
For the forecasting model: 

· the latest base year , if any

· the forecast year(s), if any

· or the time span possible to forecast

· Scope of the model
Strategic, tactical, operational, DSS, 

· Transport domain
Which domain(s) of transport the model is dealing with

· Intermodality
If yes, then what particular transport modes are included

· Type of transport modeling formulation
The underlying main assumptions or approaches, the basic parts of the model 

· Integration with other forecast models
Which other forecast models it has been used in combination with, if any

· Integration with evaluation tools
Which evaluation tools the (sub)results of the model are used for

· Integration with decision tools
Which decision tools the (sub)results of the model are used for

· Modeler
The name of the company(ies) or person(s) who developed the model

· Proprietor
The owner of the model

· Status
e.g. public, non-public

· Applications
The cases and/or the areas, if any, the model has been or can be applied for

· Legal Aspects
The legal aspects of importance, for instance which organizations are authorized to use the model etc

· Commercial Aspects
The commercial aspects of importance, for instance, can the model be purchased or accessed etc 

· Input Database structure
Input data or variables

· Network definition
If relevant, the network type, number of links and nodes, the level of details, the networking criteria

· Zoning
If relevant, the territorial units used as zones, the (approximate) total number of zones, specific zoning criteria

· Organizational network
If relevant, the criteria used for the public transport

· Surveys
If any, which survey(s) information was used for input or validation of the model

· Traffic counts
If any, what specific counts data are used in the model

· Socio-economic data
If any, what specific socio-economic data are used in the model

· Base matrix
Features of the base matrix(ces) of the model

· Generalized Cost functions
If any, what variables the cost functions consist from, what are the other relevant aspects

· Type of users and units
The units and dimensions used in the model

· Trip purposes
If relevant for passenger models, how many and what trip purposes are considered in the model

· Time values for user and trips
What time values are considered in the model (for instance annual, monthly, weekly, daily, peak hours etc

· Network calibration process
If relevant, what kind of data and techniques are used as conditions for calibration of the network(s)

· Trip Generation
What specific assumptions and parameters underlie the trip generation modeling and analysis

· Trip Distribution
What particular methods and approaches are used in modeling the trip distribution (for instance, the gravity distribution model, entropy-maximization approach, etc)

· Modal Split
If relevant, the techniques used for modeling the modal split

· Other O/D Matrix projection issues
Any other aspects relevant in projection of O/D matrices

· Scenarios: Exogenous hypothesis
The exogenous scenario(s) and/or hypothesis applied in the model, if any

· Periodicity
What specific periodicity factor is used in the model

· Assignment
What assignment methods and techniques are used in the model (all-or-nothing, stochastic methods, congested assignment etc)

· Sensitivity test
What kind of sensitivity test(s) are or can be performed in the model

· Type of the results
What type of the results the model produces

· Output Database structure
What are the main aspects of the output database

· Audits
If any, what particular audits 

· Literature
Literature upon which the model was based

· Modeling software
i.e. EMME/2, POLYDROM, (Micro)TRIPS, MINUTP, PTVision, SATRURN, QVIEW, Pascal/Delphi etc 

· Statistical software
i.e. SPSS, ALOGIT, EXCEL etc

· Database software
i.e. Access, FoxPro, Visual Basic etc

· GIS software
i.e. Arcview, ArcInfo, MapInfo etc

· Hardware and OS
Minimum criteria for the hardware and operational system

· Expected Running time
Approximate time necessary to run the whole model

· Usability
Is model description available, in what language(s), what kind of expertise is necessary to run the model and understand the output results

· Planned improvements
If any, what particular improvements are planned for the future

· Validated by proprietor
Was the model fully or partly validated in terms of the produced results

· Validated by scientific committee
Was the soundness of the scientific part of the model validated by the scientific committee

· Who filled this form
Name of the person who filled the form

· Evaluation
What are the strengths and weaknesses of the model

Hereafter a detailed description of each of the 57 variables.

1. 
Name

1.1 
Model's name 

2. 
Policy relevance

2.1 
Abstract 

2.2 
Policy relevance 

2.3 
Policy variables 

2.4 
Geographical scale 

2.5 
Time horizon 

2.6 
Scope 

2.7 
Transport domain 

2.8 
Modes represented 

2.9 
Type of transport modelling formulation 

2.10 
Integration with other models 

2.11 Integration with evaluation tools 

2.12 Integration with decision tools 

3. 
Accessibility

3.1 
Modeller 

3.2 
Proprietor 

3.3 
Contact person 

3.4 
Status 

3.5 
Applications 

3.6 
Legal aspects 

3.7 
Commercial aspects 

4. 
Input data

4.1 
Input database structure 

4.2 
Network definition 

4.3 
Zoning 

4.4 
Organisational network 

4.5 
Surveys 

4.6 
Traffic counts 

4.7 
Socio-economic data 

4.8 
Base matrix 

4.9 
Generalised cost functions 

4.10 
Type of users and units 

4.11 
Trip purposes 

4.12 
Time values for user and trips 

5. 
Formulation

5.1 
Network calibration process 

5.2 
Trip generation 

5.3 
Trip distribution 

5.4
Modal split 

5.5 
O/D matrix projection issues 

5.6 
Scenarios: exogenous hypothesis 

5.7 
Periodicity 

5.8 Assignment 

6. 
Outputs

6.1 
Sensitivity test 

6.2 
Type of the results 

6.3 
Output database structure 

7. 
Software & hardware

7.1 
Modelling software 

7.2 
Statistical software 

7.3 
Database software 

7.4 
GIS software 

7.5 
Hardware and OS 

7.6 
Expected running time 

7.7 
Usability 

8. 
Audits

8.1 
Audits 

8.2 
Literature 

8.3 
Planned improvements 

8.4 
Validated by proprietor 

8.5 
Validated by scientific committee 

8.6 
Evaluation: strengths and weaknesses 

8.7
Who filled in this form? 

Annex 3

MDIR POLICY 
VARIABLES AND CTP GOALS

CTP goals
Explanation

Maximise transport efficiency
Improved performance and development of each mode and their service level integration into a coherent transport system, socio-economic feasibility, improved comfort and level of service etc.

Improve transport safety
Vehicle and infrastructure safety, dangerous transports, driver educationand behaviour, socio-economic feasibility, etc and behaviour, socio-economic feasibility, etc

Contribute to environmental improvement
Local air pollution, noise, severance, quality of built environment and

landscape, socio-economic feasibility, etc.

Improve strategic mobility
Accessibility and European networks, nodal points, peripheral areas,

missing links, etc.

Contribute to strategic environmental improvement
Greenhouse gases, ecological damage, use of energy resources, etc.

Contribute to strategic economic development
Regional economics, spatial planning considerations, etc.

Contribute to technology development
Innovation in transport technology and standards, telematics, etc.

Contribute to implementation of Single Market
Fair competition and pricing, technical harmonisation, etc.

Contribute to social dimension
Equity, working conditions, ‘Citizens’ Network’, People with reduced mobility

Contribute to external dimension
Network development and integration, agreements, technical

assistance and co-operation, etc.

Keywords

amount of vehicles

distance

execution quality

ownership of vehicles

vehicle costs

fleet



Commercial fleet

Territory of the company

Policy analysis

Policy effects

Policy measures

Policy options

Accessibility

population



non-local supply

fuel

capacity

congestion

corridor study



demography

dynamic traffic management

economic development

electronic devices in vehicle

emission

energy consumption

evaluation of alternatives of project studies



congestion costs

function, equipment and utilisation

noise nuisance

Commodity group

goods transport
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emission
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intensities

interaction between transport means

influence of policy

costs



development of logistics

location of living and industrial area

Air pollution

effects of measure
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Mobility

Restricted mobility measures

mobility development

motive

design

public transport



state incomes

parking measures

park size

park structure

person-kilometres

private incomes
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forecast

real national income

travel budget

productivity

travel time

spatial planning measures
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scenario

shock-effect

velocity

social-economic changes

railway capacity



future studies

traffic dosing-system

tonkilometers

transactions

transport

variants

relations

traffic control



traffic operationality
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traffic throughput
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