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1 Content of the user guide

Welcome to the ASTRA-EC Model Interface (from now on called Interface). This guide
is intended to walk you through discovering the functionalities of the Interface.

Any user should be able to play with the Interface, but a basic knowledge of the Ven-
sim terminology (like view, sketch, subscript) is useful.

The ASTRA-EC Model Interface is an application of the Vensim software (Venapp) that
simplify viewing the structure, examining the causality, and simulating and viewing the
behaviour in the ASTRA-EC Model. You are not allowed to modify the structure of the
model, neither the equations of its variables.

1.1 System requirements

In order to run the ASTRA-EC model interface either the Vensim Model Reader or any
commercial version of Vensim should be installed on the computer (Vensim software
can be downloaded from http://vensim.com/).

You also need a software like MS Excel or LibreOffice Calc to open some files in “.xIs”
format.

A specific utility (ASTRA_EC_utility.exe) was developed in order to extend the func-
tionalities provided by an usual Venapp. In particular, it is delegated to show the sub-
scripts dictionary and the legend of the variables in a model structure screen (see
chapter Errore. L'origine riferimento non € stata trovata.), draw a thematic map on
the data of an indicators screen (see chapter 5.3.2.1) and create the radar graphs
shown on the key indicators screens (see chapter 5.3.1.2). This utility was built for a
Windows machine, the package has not been tested on any other operating system.

1.1.1 International settings

In some cases, external data is provided to the ASTRA-EC model interface (e.g. for
detailed policy input, see section 4.2). The ASTRA-EC interface expects numbers
where thousands separator is comma and decimal symbol is dot, e.g.:

1,456,456.77

If a different format is used the number could not be recognised, running the model
could become impossible (a floating point error could be issued, see Annex 3) or re-
sults could be biased.
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The easiest way to ensure that international settings are consistent with the require-
ment of the interface is to set the keyboard language to English. This can be done just
by clicking on the language icon in the lower-right corner of the screen in Excel (see
Figure 1-1) and choosing “EN”.

1154 [

23/10/2013

Progetti_linl- ” @ e 4 = - ™ 12 4

Figure 1-1: The language icon in Excel

1.2 Installation procedure

First of all you have to install the Vensim Model Reader (downloadable for free from
http://vensim.com/free-download/) or any commercial version of the Vensim Software,
if you still do not have it.
The ASTRA-EC Model Interface package consists of the following files:
¢ ASTRA-EC_model_interface.vpa
¢ ASTRA_EC_Sc_Reference.vdf
¢ the subfolder “interface”, including the following files:
- input_CarRoadPricing.xls
- input_ExogEmission.xls

- input_ExogExternality.xls

input_ExogFuelPrice.xls

input_ExogGDP.xls
input_ExogPOLES.xls

input_ExogTT.xls

input_InternExternalityFre.xlIs

input_InternExternalityPass.xls

input_RailwayChargeFre.xls

input_RailwayChargePass.xlIs

input_TruckRoadPricing.xls

input_UrbanRoadCharge.xls
- ASTRA _EC utility.exe
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- thematism.xml

After having copied the whole folder (respecting the structure of the sub-folder “inter-
face”) in any position you prefer, the installation is completed. By double-clicking on the
ASTRA-EC_model_interface.vpa file, you will start the program.
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2 The Interface

The starting screen of the Interface is shown in Figure 2-1.

ASSIST SV
> [ 5
.‘-?" (m‘ "'L\<

~
-

ASsessing the Social and economic Impacts

of past and future Sustainable Transport policy &

in Europe

Source: TRT

Figure 2-1: The starting screen of the Interface

The link under the title of the project redirect the user to the internet home page of the
project (www.assist-project.eu).

By clicking on the Enter link, the model will be loaded and the ASTRA-EC utility will be
started. This can require some time depending on the hardware system.

An icon representing the ASSIST logo will appear in the system tray bar and a mes-
sage will confirm that the utility has been successfully launched.

As soon as the model is ready, you will enter the HOME screen, shown in Figure 2-2.

The screen shows three buttons and the explanation of their relative purposes. Each
button drives to one of the three main parts, which the interface consists of.

Structure: to explore the model structure and the linkages between modules

Simulation: to implement transport policy measures (individually or in packages) and
test the impacts of exogenous scenarios (e.g. population growth).

Ouput: to analyse the output of the simulations with reference to transport, economic,
environmental and social indicators.
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i< HOME

ASTRA-EC model

ASsessment of TRansport strategies

To explore the model structure, To mplement transport policy measures To analyse the cutput of the simulations
the linkages between modules, {indiidually or in packages) with reference to transport, economic,
the equations and relations between variables and test the impacts of exogenous scenarios emvironmental and social ndicators

(e.g. population growth)

- =2 Fraunhofer

Source: TRT

Figure 2-2: The HOME window

The three sections are independent to each other, thus it is necessary to return back to
the HOME screen in order to enter another section. In the upper side of each page you
can note the path indicating where you are. In figure 2-2 this is ‘HOME'. The current
page is in red and bold. You can click on the parent page to move to it. The previous
page is also accessible by pressing the Backspace key.

Pressing the Esc key or clicking the Windows close button (the “X” in the upper right
corner of the screen) you will exit the application. A dialog box will ask you to confirm
your choice. While using the Esc key will quit the ASTRA-EC utility as well, by clicking
on the Windows close button will require you to manually exit the utility: right click on
the system tray icon and choose the Quit option from the showed menu.
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3 Structure: exploring the ASTRA-EC model

3.1 Introduction

This section explains how to use the interface to explore the structure of the ASTRA-
EC model.

3.2 Overview of the ASTRA-EC modules

The model consists of the following six modules, highlighted in red in the scheme:
» Population
= Transport

= Environment

Vehicle fleet

= Economy

Trade

By clicking on the Structure button in the HOME screen, you will enter the section of
the interface that helps you explore the model’s structure and the linkages between
modules.

A first overview scheme of the model’'s structure is presented in the screen (see Figure
3-1).
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Figure 3-1: Overview scheme of the linkages between the modules

By clicking on the name of a module, a first scheme of the module’s structure will be
presented, showing its representative variables and their linkages.

Within each scheme different elements are in turn clickable to go deeper in the model
structure. The underlined words in each scheme represent the clickable elements. By
clicking on one of these elements another scheme will be opened.

In the following sections each module is briefly introduced, for details the user is re-
ferred to Deliverable D4.2 of ASSIST.
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3.2.1 Population

By clicking on Population in the overview scheme, the Population module is presented
(see Figure 3-2).

1 Population
Birth Rate —

Infant Mortality

Death Rate

Migration —

v
| Education / Alumni

Economy

Employment v

| Unemployment I

I Taxes

| Transfer to HH Income Distribution

Source:  TRT - Fraunhofer-ISI

Figure 3-2: Scheme of the population module

The population module simulates the demographic development, including information
on age structure, gender, household type and income group.

Population results from the trend of fertility rates, death rates and migration balance.
The dynamic of income distribution is modelled as dependent on the level of education,
the age structure of population, the number of employed and unemployed persons, the
development of direct taxes and social contributions.

From the population scheme the following schemes can be accessed:

Table 3-1: Direct links to specific schemes of the population module

Link Destination scheme

Economy (Scheme of the Economy module)
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3.2.2 Transport

By clicking on Transport in the overview scheme, the Transport module is presented
(see Figure 3-3).

The transport module deals with the first three stages — generation, distribution and
modal split of classical 4-stage transport models both for passenger and freight
transport. Transport cost and transport time by mode are the main drivers of the pro-
cess.

Population Trade Economy
: Passenger . [ . Frcr'ghf-
demand demand
| Distribution of Distribution of
transport demand transport demand
l v
Mode split of Mode split of
transport demand transport demand
Car Truck
Transport Bus Transport  |"p it ww
cost = cost
Train Ship
Air
Road
Transport | Rail
time Air
Ship

Source:  TRT - Fraunhofer-ISI

Figure 3-3: Overview of the transport module

The direct links to specific sub-schemes available from this scheme are reported in the
following table:



10

ASSIST

Table 3-2:

Link

Population

Trade

Economy
Passenger demand

Freight demand

3221 Passenger

Direct links to specific schemes of the transport module

Destination scheme

(Scheme of the Population module)

(Scheme of the Foreign trade module)

(Scheme of the Economy module)

(Scheme of the passenger sub-module)

(Scheme of the freight sub-module)

By clicking on the Passenger demand link in the transport overview scheme, the sub-
module scheme is shown (see Figure 3-4).

Generation of
transport demand

Population by income, age

]

vy

(intra distance

Local Very short .

NUTS Il || (intra NUTS
<3km) Il between
3 and 50
km)
Mode Mode split
split Very short
Local distance

|

Short
distance
(extra NUTS
Il and intra
NUTS Il
>50km)

Mode split
Short

distance

(NUTS I1)
age, trip purpose
) | . 1
.—+ + Distribution of
Intra-NUTS Il Extra-NUTS Il transport demand
damynd demand

,

National
demand

v
O/D matrix
(NUTS I-

NUTS 1)

Mode split

national
(NUTS I-
NUTS 1)

|
v

' International Intercontinental
demand demand

= =

Mode split

Source:

TRT - Fraunhofer-ISI

Figure 3-4: Overview of the passenger transport sub-module
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Passenger trip generation is modelled by applying trip rates to several population
groups based on age structure and income group.

Passenger trip distribution is the result of a progressive breakdown of generated de-
mand: first between intra-NUTS Il and extra-NUTS I trips, then intra-NUTS 1l trips are
divided into local, very short, short trips while Extra-NUTS Il trips are split between na-
tional, European and intercontinental trips.

The modal split process is calculated separately for each spatial domain (intra-NUTS 1l
local, intra- NUTS Il very short, etc.).

The direct links to specific schemes of the module available on the scheme are report-
ed in the following table:

Table 3-3: Direct links to specific schemes of the passenger transport sub-module

Link Destination scheme

Population (Scheme of the Population module)
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3.2.2.2 Freight

By clicking on the Freight demand link in the transport overview scheme, the sub-
module scheme is shown (Figure 3-5).

Freight transport demand at national and international level is generated on the basis
of the value of production and, respectively, of international trade of goods for different
sectors.

Freight demand distribution at national level is the result of a progressive breakdown of
generated demand (intra-NUTS Il and extra-NUTS 1I). Freight demand distribution at
international level depends directly on the trend of country to country trade computed in
the trade module.

The simulation of freight modal split is calculated separately for each spatial domain.

Trade
(intra-EU and extra-EU)

[ Econam | Generation and Distribution of
transport demand v v
Value of — — 4
production Generation of Generation of
at national E freight freight
el international intercontinental
L transport demand transport demand
by commodity by commodity
. type type
Irllra-NUTS I Extra-NUTs [ i
demand demand I
l i v
Local Short 0/D matrix
(intra (extra NUTS (NUTS I- -
NUTS Il 1) NUTS 1)

]
1

Mode Mode split Mode split

split Short national

Local distance (NUTS I-
NUTS I)

Source:  TRT - Fraunhofer-ISI

Mode split

Figure 3-5: Overview of the freight transport sub-module



The ASTRA-EC model user guide 13

The direct links to specific schemes of the module available on the scheme are report-
ed in the following table:

Table 3-4: Direct links to specific schemes of the freight transport sub-module
Link Destination scheme
Trade (Scheme of the Foreign trade module)

Economy (Scheme of the Economy module)
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3.23 Environment

By clicking on Environment in the overview scheme, the Environment module is pre-
sented (see Figure 3-6).

The Environment module uses input from the transport module (vehicle-kilometres-
travelled per mode and geographical context, e.g. NUTS | region or urban areas) and
from the vehicle fleet module (technical composition of the vehicle fleets) to compute
fuel consumption, greenhouse gas emissions and pollutant emissions from transport,
accidents and the related externality value.

Vehicle | Car
Vehicle fleet > nmﬁasﬂm == Well nk emissions
- ' mm, Truck HDV | ———— | Tank to wheel emissions
1 O ek LV | Well to wheel -+
| Truck LDV | ns
Vehicle fleet I —_—
: L. Carcold start pollutant
composition —F = emissions ¢
1
: Car Car
. Pass Train Pollutant | pagg 1rain
i e emissions Air
B e | B e
' Truck LDV Truck LDV
1 Fre train . ._Fretrain
! Ship / IWW Ship /| WW
Transport '
: g! Car |
Trips | Bus Bus
g | | Pass Train go, (Tmslmn
: ; - ~i= S CUCT AR emissions A
Vehicle'km | consumption | yruck HOV | Truck HOV |
travelled | Truck LDV Truck LDV |
Fre train > Fre train
Ship / IWW : Ship /WW
4 ‘ v
Accdont |, Accilens < Extomatty cost
rates by mode |

Source:  TRT - Fraunhofer-ISI

Figure 3-6: Overview of the environment module
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The direct links to specific schemes of the module available in the scheme are reported
in the following table:

Table 3-5: Direct links to specific schemes of the environmental module
Link Destination scheme

Vehicle fleet (Scheme of the Vehicle fleet module)
Transport (Scheme of the Transport module)

3.24 Vehicle fleet

By clicking on Vehicle fleet in the overview scheme, the Vehicle fleet module is pre-
sented (see Figure 3-7).

The vehicle fleet module simulates the development of the stock of road vehicles in
terms of overall size and composition. The most detailed segmentation is modelled for
cars (by fuel type and Euro Emission standard), while other road modes — buses, light-
duty vehicles and heavy-duty vehicles are more aggregated.
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Road Vehicle Fleet

Population ——p Country
--r» CarStock ALCEC

e Emission Standard
I Car Age

| Eadsctelial mandasolnceceicind cledalinanhed]

Economy -
| Passenger Cars |
. Environment Vehicle = Busses |
i Stock LDV
HDV
Transport o

Source:  TRT - Fraunhofer-1SI

Figure 3-7: Overview of the vehicle fleet module

The direct links to specific sub-schemes available on the first scheme are reported in
the following table:

Table 3-6: Direct links to specific schemes of the vehicle fleet module
Link Destination scheme

Population (Scheme of the Population module)
Economy (Scheme of the Economy module)
Environment (Scheme of the Environment module)
Transport (Scheme of the Transport module)
Car Stock (Scheme of the car sub-module)

Bus Stock (Scheme of the bus sub-module)
LDV Stock (Scheme of the LDV sub-module)

HDV Stock (Scheme of the HDV sub-module)
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3.24.1 Car

By clicking on the Car stock link in the vehicle fleet overview scheme, the sub-module
scheme is shown (see Figure 3-8).

The car vehicle fleet module is structured into three sub-models which simulate: the
evolution (and ageing) of the car stock, the choice of fuel technology for new cars and
the amount of new cars registered.

The evolution of the car stock is a classical stock—flow model: new cars registered con-
stitute the inflow into the car stock which is differentiated by age cohorts, cars are age-
ing within the stock, and the outflow from the stock represents both scrapping of cars
and export of cars outside the EU.

The amount of new registered cars is driven from several input: the most important is
the development of average disposable income per adult.

The total new cars registered are allocated to emission standards based on the time
and with a certain probability. The choice among the available fuel technologies is
modelled on the basis of the Total Cost of Ownership (TCO) and the availability of fill-
ing stations.

The direct links to specific schemes of the module available on the scheme are report-
ed in the following table:

Table 3-7: Direct links to specific schemes of the car vehicle fleet sub-module
Link Destination scheme

Economy (Scheme of the Economy module)
Population (Scheme of the Population module)

Environment (Scheme of the Environment module)
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Figure 3-8: Overview of the car vehicle fleet sub-module

3.24.2

Bus

By clicking on the Bus stock link in the vehicle fleet overview scheme, the sub-module
scheme is shown (see Figure 3-9).

The bus fleet module calculates the number of buses used in EU depending on the
traffic demand. The major assumption is that rationality of bus operators will lead to an

optimal number of buses to satisfy the demand.

Each new bus is classified to an emission standard according to the year of registra-
tion. The bus fleet is feed by new purchased busses and diminished by scrapped bus-

es.
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Transport

Bus Vehicle- km

- Emission Country | Bus
Environment —» giongarq ——— NewBus Standard | Scrapping

r Y

Country
Bus Stock Emission Standard
Bus Age

Bus Fleet

Source: TRT - Fraunhofer-ISI

Figure 3-9: Overview of the bus vehicle fleet sub-module

The direct links to specific schemes of the module available on the scheme are report-
ed in the following table:

Table 3-8: Direct links to specific schemes of the bus vehicle fleet sub-module
Link Destination scheme

Transport (Scheme of the Transport module)
Environment (Scheme of the Environment module)
3.2.4.3 LDV

By clicking on the LDV stock link in the vehicle fleet overview scheme the sub-module
scheme is shown (see Figure 3-10).

The LDV fleet module calculates the number of light duty vehicles (total weight of less
than 3,5t) depending on transport demand: the number of existing vehicles multiplied
with an annual vehicle mileage leads to the status quo transport supply.

The choice of alternative powertrain technologies is based on the total cost of owner-
ship (TCO) , while the classification by emission standard is estimated according to the
year of registration.
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The LDV fleet is fed by new purchased vehicles and diminished by scrappage.

Transport

| LDV Vehicle- km

Economy —
LDV Scrapping
Environment — o
Emission Country
» Standard > New LDV M
L Emission Standard |
Country
Powertrain
—’v e bl L
LDV Stock g ricion Standard
LDV Fleet LDV Aga

Source:  TRT - Fraunhofer-ISI

Figure 3-10: Overview of the LDV vehicle fleet sub-module

The direct links to specific schemes of the module available on the scheme are report-
ed in the following table:

Table 3-9: Direct links to specific schemes of the LDV vehicle fleet sub-module
Link Destination scheme

Transport (Scheme of the Transport module)

Economy (Scheme of the Economy module)
Environment (Scheme of the Environment module)

3.24.4 HDV

By clicking on the HDV stock link in the vehicle fleet overview scheme, the sub-module
scheme is shown (see Figure 3-11).
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The HDV fleet module divides the fleet into vehicles with a total weight above and be-
low 12t. The demand for each vehicle class depends on the segmented traffic demand
in vehicle-km coming from the transport module: the number of existing vehicles multi-
plied with an annual vehicle mileage leads to the status quo transport supply.

The classification by emission standard is estimated according to the year of registra-
tion; the HDV fleet is feed by new purchased vehicles and diminished by scrappage.

Transport
HDV Vehicle- km
Iﬁileage
Weight S ] — )
Distribution | HDV Scrapping
A
| Emission | | Country |
Environment ——® g io0q ) New HDV Weight Class
| Emission Standard
| Country |
| Weight Class
L i veeightuiass |
HUVStook . Emission Standard
HDV Fleet 1 HDV Age

Source:  TRT - Fraunhofer-ISI

Figure 3-11. Overview of the HDV vehicle fleet sub-module

The direct links to specific schemes of the module available on the scheme are report-
ed in the following table:

Table 3-10: Direct links to specific schemes of the HDV vehicle fleet sub-module
Link Destination scheme
Transport (Scheme of the Transport module)

Environment (Scheme of the Environment module)
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3.2.5 Economy

By clicking on Economy in the overview scheme, the Economic module is presented
(see Figure 3-12).

The economic module consists of various elements: economic interactions between
economic sectors (input-output), GDP, employment as well as the major components
of final demand: consumption, investments and the government consumption.
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Figure 3-12: Overview of the economic module

The direct links to specific schemes of the module available on the scheme are report-
ed in the following table:
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Table 3-11: Direct links to specific schemes of the economic module

Link Destination scheme

Trade (Scheme of the Foreign trade module)
Transport (Scheme of the Transport module)
Population (Scheme of the Population module)

3.2.6 Foreign trade

By clicking on Trade in the overview scheme, the Foreign trade module is presented
(see Figure 3-13).

The trade module includes two parts: one for intra-EU trade and the other for EU to
rest-of-the-world (RoW) trade. The intra-EU trade is modelled as dependent on exoge-
nous as well as endogenous factors provided by the transport and economic modules:
transport cost, productivity, GDP growth. The EU-RoW trade model is mainly driven by
relative productivity between the European countries and the rest-of-the-world regions.
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Figure 3-13: Overview of the foreign trade module

The direct links to specific schemes of the module available on the scheme are report-
ed in the following table:

Table 3-12: Direct links to specific schemes of the foreign trade module
Link Destination scheme
Transport (Scheme of the Transport module)

Economy (Scheme of the Economy module)
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4 Simulation: running the ASTRA-EC model

4.1 Introduction

This section explains how to use the interface to run the ASTRA-EC model and simu-
late policy scenarios. The structure of this section is the following. Section 4.2 explains
how to run the reference scenario. Section 4.3 illustrates how policy measures can be
activated and combined to arrange policy scenarios. In section 4.4 how to modify ex-
ogenous assumptions used by the model is explained. Finally section 4.5 shows how to
use external trends, e.g. drawn from other models.

By clicking the Simulation button in the HOME screen, you will enter the section of the
Interface that allows you to implement transport policy measures (individually or in
packages) and test the impacts of exogenous assumptions (e.g. population growth).

DB ¢ SIMULATION
Modify policy options
=] Pricing ] & Flanking
[>2]  Taxation _*=|  Transport Planning
E u & =]  Research and Innovation & Other
2] Internal Markets
Change alternative
Fusl poce trend PREFARE ADD DATA |
]
Emission laclors by veticke type PREFARE ADD DATA
2]
Extomalty cost Pollutant o acodents ADD DATA
=
T [
External trends
SIMULATE WITH SAVELIST SRAULATE WATHOUT SAVELST CANCEL
Source:  TRT
Figure 4-1: The SIMULATION screen

The SIMULATION screen (see Figure 4-1) is divided into three sections, called:
e Modify policy options
¢ Change exogenous alternative assumptions

e External trends

In addition, three buttons are situated at the bottom of the page. They aim at:
e simulating the scenario and saving the results for a selected set of variables;

e simulating the scenario and saving the results for all variables every 5 years;
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e going back to the HOME page without any new simulation. By clicking Cancel, all
settings done so far will be deleted.

4.2 Run the reference scenario

You can run a reference scenario without modifying any setting. To do that, click the
Simulate with savelist button or the Simulate without savelist one.

A savelist is a set of variables listed in an exogenous file for which the model will save
the results.

The option “simulate with savelist” uses a predefined savelist (included in the “ASTRA-
EC_model_interface.vpa” file). This option is highly recommended. If a savelist is not
used, the model will save the results of all variables, thus creating a very large data-
base. Since the modelling output accessible from the Interface is predefined, there is
no benefit choosing to run the model without savelist. This option is included basically
for allowing experienced model users debugging results when exploring the model
without the Interface.

At the end of the simulation you will be automatically moved to the OUTPUT page (see
chapter 5).
4.3 Modify policy options and run policy scenarios

Seven domains of policies are listed in this frame of the screen. By clicking the >> but-
ton a specific screen for the chosen policy domain is opened and the policy measures
available in that domain can be set.

The seven main domains of policies are:
= Pricing

= Taxation

Infrastructure (Transport & Information/Communication)

Internal Markets

Efficiency standards & Flanking Measures

Transport Planning

Research and Innovation & Other
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The next section 4.3.1 explains the procedure to run a scenario with one or more poli-
cies activated. Table 4-1 in section 4.3.2 reports the inputs for TPM simulation. The
content and the meaning in modelling terms of all policy measures is explained in An-
nex 4.

4.3.1 Policy measure screen

The POLICY MEASURES screen is different according to the domain selected, but
their general structure looks like the one in Figure 4-2 and include the following sec-
tions:

B T mommna e o mi e o S et e e S Tt o = e D -

: ﬁ SMULATION PRICING POLICIES {1/2 1

Inf] cture Charging / Unkoat o s whemginng s neshicionss
ﬂ@e strictions Schemes Lzl — S —
@ar of smplemartaon T - e Ann AT

@ I">_’I @ I SIMULATE WITH SAVELIST SMANLATE WITHOUT SAVELIST I @ﬁ
Source:  TRT
Figure 4-2: Layout of a POLICY MEASURE screen

1. Your localization and the links to the parent directories (the HOME and the
SIMULATION screen).

2. Policy measures available and the controls to set and activate them. When for a
policy domain there are several measures available, the controls for set and activate
them are stored in more pages. In that case at the bottom of this frame there is a
button to move on the next page regarding the same policy domain.

3. The Other policies button to manage the definition of policy bundles using
measures from different domains.

4. Buttons to run the scenario simulation.
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5. The Reset button to return all inputs of the screen to the reference model settingsl.

4.3.1.1 Activate one policy measure

a

[ Urban road user charging [ access resfrictions ’ b C 1
(=]
Year of implementation | e CHFEARE | ADD DATA |

F A ]
~  eurafrip [ —
[oor |

’ c2 o

Figure 4-3: Example of policy measure activation

In order to activate a specific policy measure, the following steps are needed:

a) Flag the selected policy by clicking in the checkbox corresponding to the policy
title (see Figure 4-3, arrow a)

b) Set the implementation year by moving the slider or typing the year in the win-
dow (see Figure 4-3, arrow b)

c) If available, define the value to apply for the simulation. In the more general case
this can be done in two alternative ways:

Detailed implementation:

- click on the upper radio button (see Figure 4-3, arrow cl) to select the
detailed implementation

- click on the Prepare button: an external excel file (see Figure 4-4 and
Figure 4-5) is opened, where all the available combinations for setting
the policy content (e.g. a charge by country and fuel type) are listed on
the vertical axis and the simulation years are listed on the horizontal ax-
is. You can change any value (e.g. setting different charges by country
and/or decreasing charges over time. Note that the modification of any
value written in this file related to years before the implementation year
defined in step b is not blocked). Once you have made the intended

1 Note: Due to a bug of the Vensim application, the Reset button will not affect the sliders, that
have to be manually scrolled to the original value.
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modifications export them as “.tab” file by clicking the Create button on
any sheet of the file; that “.tab” file will automatically be converted to a
“.vdf’ format with the same name.

- click on the Add data button. You will be asked to select the “.vdf” file
just produced which will be used for the scenario.

Simple implementation:

- click on the lower radio button (see Figure 4-3, arrow c2) to select the
simple implementation

- choose a value by dragging the slider: the value will be applied from the
year of implementation until the end of the simulation period for all the
available combinations (e.g. for all countries, all vehicle types, etc.).

a1 - Ja| Transport policy

L) 8
1 [Transpont pobiey |Car urban road charge scheme / access restriction
2 Category Pricing
1 Sub-Category  Infrastructure Charging / Actess Restrictions Schemes
.
The policy is set 1o charge car vehicles for entering in a urban area.
The charge is apphed based on trips {ewro/trip ) and can be differentiated by NUTS | zone (varisble TRA_pass_urbon_road_charge .
7 The charge applies only to trips within & urban area: therefore, the share of trips in urban context by NUTS Il zone and distance band is estimated on the basis of the clasification by 'Urban-nural typology’ of EUROSTAT
8
9  Modify i the cell below the name of the file 1o save the input of the car pricing policy (default name Policy_1_1.tabj
10 C|ASTRA-EC interfoce| Poliey_1_1 tab

5
[

12
13 Sheet Input Variables Crosi
14 ot TRA_pass_tarban_road_charge T e
wa Bdpana
a Prartralos By
-
] »

WO EE wos

Source: TRT

Figure 4-4. An external excel file — main sheet
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Figure 4-5: An external excel file — a “variable” sheet

43.1.2 Run a scenario with just one policy measure

If you want to simulate a policy scenario with just one measure, after the definition of
the policy input click the Simulate with savelist button or the Simulate without savel-
ist button. A dialog window is opened where you are asked to choose a name for the
output file and a directory where the output file will be saved.

You can just choose a file name for the output file without changing the directory pro-
posed by default. If you do it this way the output dataset will be saved in the main direc-
tory of ASTRA-EC. This means that when you want to load a specific output dataset
(see section 4) you will have to find it from the list of files stored there. Another option
might be to create a specific directory where to save the output datasets.

Once you have defined this option the simulation will start.

At the end of the simulation you will be automatically moved to the OUTPUT page (see
chapter 5).

4.3.1.3 Build and run a package of measures for a policy scenario

In several cases you may want to simulate a policy scenario including more measures.
The process is just to activate all the measures you want to include in the package.
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From the SIMULATION screen you can enter in the page of the first policy domain from
which you want activate policy measures.

Activate and set all measures you want to include in the package following the steps
explained in the section 4.3.1.1 above. Remember that usually for each domain more
pages of measures are available, use the Next policies button to access all the
measures within one domain.

Once all the measures you want to include from the first domain are set you can switch
to another domain by clicking the Other policies button. You will be moved to the
SIMULATION screen from which you can enter in another policy domain and set up
other measures.

You can select measures from any domain you want: all changes will be kept in
memory until the scenario is run or the Cancel button is clicked. The Reset button in
any POLICY MEASURES screen will reset the values of that screen, while the settings
done so far for the previous policies will be kept in memory.

Once you have finished to set all measures, in order to run the policy scenario you
have to click the Simulate with savelist button or the Simulate without savelist but-
ton (as explained in section 4.3.1.2).
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4.3.2 Summary of policy implementation

Table 4-1: Inputs for TPM simulation with the ASTRA-EC interface

TPM TPM Input Unit Type of
category input
PRICING Urban road user charging Charge applied to private Euro/  Exogenous

[ access restrictions cars for entering in urban  trip file or slider
areas

Car road charging Charge applied to car Euro/ Exogenous

schemes vehicles for the use of the  vkm file or slider
motorway road network

Railway infrastructure Charge applied to train Euro/  Exogenous

charges directive operators for the use of train file or slider
the rail infrastructure

EUROVIGNETTE' Di- Charge applied to truck Euro/ Exogenous

rective / road charging vehicles for the use of the  vkm file or slider

heavy-duty vehicles motorway road network

Internalisation of external  Charge applied on specif- Euro/ Exogenous

costs for specific modes ic modes to internalise vkm file

of transport (road, rail, external costs

iww, ports, airports)

TAXATION Energy Taxation Fuel/energy tax by Euro /|l Exogenous
fuel/energy product (kg or file
kwh)

Vehicle taxation (circula- Vehicle taxation by car Euro/  Exogenous

tion & registration) category vehicle file

CO2 certificate Euro/  Slider

ton of
CO,

Feebates Extra-cost or discount Euro/  Exogenous
added to price of cars vehicle file
depending on technology

INFRASTRUC ' TEN-T projects accelerat- = Reduction of travel time n.a. On / off
TURE ed implementation by mode depending on switch
the timing of the TEN-T
investments
Improving frequency and Reduction of travel time n.a. On / off
reliability of public by bus and train at local switch
transport service level
INTERNAL EU-wide common job Increment of truck travel n.a. On / off
MARKET quality and working condi- time and truck driver la- switch
tions for truck drivers bour cost for long dis-
tance trips

Elimination of restrictions  Reduction of truck driver n.a. On / off

on cabotage labour cost and of the switch

share of empty trips
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TPM TPM Input Unit Type of
category input
Opening of the domestic Reduction of rail passen- n.a. On / off
rail passenger market; ger user cost and train switch
Community railway liber- travel time for long dis-
alisation tance trips
Stimulate the integration Reduction of travel time n.a. On / off
of inland waterways into by IWW at international switch
the transport system (RIS  level
integrated with eFreight
and eCustoms)
Simplification of formali- Reduction of time in port n.a. On / off
ties for ships travelling for maritime mode and of switch
between EU ports (“Blue ship non fuel cost
Belt”")
Implementation of the Reduction of time at the n.a. On / off
Single European Sky airport, non-fuel cost and switch
Initiative - SESAR increased fuel efficiency
during take-off and land-
ing
EFFICIENCY CO2 emission limits for Improvement of fuel effi- n.a. On / off
HDV, LDV, cars etc ciency of new vehicles switch
Standards for controlling Improvement of pollutant  n.a. On / off
air pollution (CO, NOX, emission factors of vehi- switch
particulate matter) cles of new standard

TRANSPORT  Promotion of energy effi- Reduction of average fuel n.a. On / off

PLANNING ciency commercial vehi- consumption of LDVs and switch

cles (delivery vans, taxis, buses at local level and
buses...) increased share of electric

LDV in the fleet
City logistic / Urban freight Increment of the average  n.a. On / off
distribution / Urban con- load factor of LDVs (and switch
solidation center etc. slightly HDVs)

RESEARCH Electromobility Road Increasing user prefer- n.a. On / off
ence, additional R&D switch
investments, reduction of
car prices due to learning

H2 Fuel Cell vehicles Increasing user prefer- n.a. On / off
ence, additional R&D switch
investments, reduction of
car prices due to learning

Compulsory safety stand-  Reduction of the accident n.a. On / off

ards in road vehicles rates for cars and trucks switch

(Driver assistance sys-
tems, seat belt reminder,
eCall, vehicle-
infrastructure interface)
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TPM TPM Input Unit Type of

category input
Increased replacement On / off
rate of inefficient and switch

polluting vehicles
Source: TRT / Fraunhofer-ISI
4.4 Change exogenous assumptions

The second frame of the SIMULATION screen allows you to change assumptions re-
garding some key exogenous trends or factors (see Figure 4-6):

¢ Resource fuel price trend
¢ Emission factors by vehicle type

e External costs of CO2, pollutant emissions and accidents.

g (e S0 and economs: Fegact of pas i ture Sestinabie Trandpert pocy o Europe

= = UEE  SIMULATION
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Research @

b EE

Emession tactors by vetwce tpe

Extomalty cos:

531

External trends

Load changes I Save changes. SIMULATE WITH SAVELIST SRRLATE WITHOUT SAVELSST CANCEL
Source: TRT

Figure 4-6: The SIMULATION screen: change of exogenous assumptions

4.4.1 Change resource fuel price trend

The model uses exogenous data about the trend of resource fuel price (i.e. price before
taxes). Data is differentiated by country and fuel:
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Diesel

Gasoline

e LPG

e CNG

Biodiesel

Bioethanol

Electricity
e Hydrogen.

If you want to test the effect of different fuel prices, you can change the exogenous
dataset. The procedure is the same used to implement a policy measure in a detailed
form:

e click on the checkbox to select the fuel price trend

¢ click on the Prepare button: an external excel file (see section 4.3.1.1) is opened
where you can change any value. Once you have made the intended modifica-
tions click the Create button

e click on the Add data button. You will be asked to select the “.vdf” file just pro-
duced which will be used for the scenario.

4.4.2 Change emission factors

In order to compute polluting transport emissions the model uses a set of emissions
factors (in g/vkm) taken from several data sources? (e.g. HBEFA 3.1, MEET, etc.). If
you want to change this set with a different one you can do it by using the same proce-
dure explained above:

e click on the checkbox to select the emissions factors

e click the Prepare button: an external excel file (see section 4.3.1.1) will be
opened where you can change any value. Once you have made the intended
modifications click the Create button

2 see Deliverable D4.2 (chapter 8) for more information
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¢ click on the Add data button. You will be asked to select the “.vdf” file just pro-
duced which will be used for the scenario.

The variables are differentiated by mode and pollutant, with the level of detail reported
in the following table.

Table 4-2: Segmentation of emission factors by mode and pollutant
Mode Vehicle Distance band Pollutant
Car By car category and  Urban, non-urban, CO, VOC, NOx, PM
emission standard long
Bus Emission standard Urban, non-urban, CO, VOC, NOx, PM
long
Passenger Train Diesel or electric Urban, non-urban, CO, VOC, NOx, PM
long
Airplane - - CO, VOC, NOx
HDV Emission standard Urban, non-urban, CO, VOC, NOx, PM
long
LDV Emission standard Urban, non-urban, CO, VOC, NOx, PM
long
Freight Train Diesel or electric - CO, VOC, NOx, PM
Ship - - CO, VOC, NOx, PM, SO2
IWW - - CO, VOC, NOx, PM, SO2
4.4.3 Change marginal external costs

In order to estimate the external costs of transport, the model uses a set of marginal
external costs (in Euro/tonne or Euro/individual) taken from the deliverable D1 of the
IMPACT project3. If you want to change this set with a different one you can do it here.

For the marginal cost of polluting emissions of accidents, the procedure is the same
explained above:

¢ click on the checkbox to select the external costs

3 “Handbook on estimation of external costs in the transport sector - Internalisation Measures
and Policies for All external Cost of Transport”, IMPACT project D1, CE Delft, 2008
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o click the Prepare button: an external excel file (see section 4.3.1.1) will be
opened where you can change any value. Once you have made the intended
modifications click the Create button

e click on the Add data button. You will be asked to select the “.vdf” file just pro-
duced which will be used for the scenario.

The variables are differentiated by pollutant and country (and distance band where
relevant), with the level of detail reported in the following table.

Table 4-3: Segmentation of external costs of pollutant emissions and accidents
Externality Country Distance band
PM emissions country Urban, non-urban

NOx, VOC, SO2 emissions  country -

Accidents = -

The marginal external cost of CO2 is set up through a special dialog window, called
Graph Lookup Editor.

A Lookup is special variable whose value (output) is defined as a function of another
variable (input). The user can define the output values corresponding to a set of input
values. The program automatically interpolates to calculate the output values for all
intermediate points

In order to call the Graph Lookup Editor click on the stylised graph in the SIMULATION
screen (see Figure 4-7).
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Figure 4-7: The simulation screen: activation of the Graph Lookup Editor.
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Figure 4-8: Layout of the Graph Lookup Editor
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The dialog windows of the Graph Lookup Editor is shown in Figure 4-8. There are
many controls in this dialog windows, but you need to use only the “input” and “output”
cells and the Clear Points button.

When the Editor is opened predefined values are already coded. These predefined
values show which is the marginal external cost of one tonne of CO2 at various years
(e.g. at the year 1995 the marginal cost is 25 Euro/tonne, at the year 2030 is 55 Eu-
ro/tonne, etc.). If you want to change these values simply type under input the years for
which you want to include a new value and in the corresponding Output cell the value
you want to include. If the predefined list of years is fine you can change the values in
the column Output. There is no limit to the number of pairs.

The Input/Output pairs are always shown in ascending order. Because of this, entering
a new x-value can cause things to jump around.

To remove or delete a point, you need to use the Clear Points button:

e First click on the Clear Points button (which will be automatically renamed Add
Points),

¢ then click on the graph on the points you want to delete.

Clear All Points clears all the points in the Lookup. This is useful if you want to start
over.

4.5 Activate external trends

The third frame of the SIMULATION screen allows you to activate input from external
sources (see Figure 4-9).

Four different types of input from external sources can be activated:
o Linkage with TRANS-TOOLS
e Exogenous GDP trend
e Exogenous population trend
¢ Linkage with POLES.

It's important to note that, with the implementation of these trends, some of the feed-
back loops of the model are not activated (therefore some results might not be sensi-
tive to the measures simulated). For instance, when fuel costs increases expenditure
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for transport tends to increase and the income available for non-transport consumption
is reduced, with a negative effect on aggregate demand and on GDP. If an exogenous
GDRP is used, this feed-back loop will not work and GDP will not change at all if higher
fuel prices are simulated.

SIMULATION
Modify policy options
=] Pricing ] & Flanking
[>2]  Taxation _*=|  Transport Planning
E (T & =]  Research and Innovation & Other
2] Internal Markets
Change exogenous alternative assumptions
Fusl price trend PREFARE ADD DATA |
]
Emission taciors by vehicks type PREFARE ADD DATA
2]
Extomaity cost Poltant emessions and accderts PREFARE “ADO DATA
[ CO2 emssions (ewotom)
trands
Load thanges I Save changes | SIMULATE WITH SAVELIST SALATE WITHOUT SAVELST | caNCEL
Source: TRT

Figure 4-9: The SIMULATION screen: activate input from external sources

4.5.1 Activating the linkage with TRANSTOOLS model

By clicking on the External trends link in the SIMULATION screen you will be moved
to the OTHER INPUTS screen, shown in Figure 4-10.

The ASTRA-EC model uses an endogenous trend of transport cost and time and pro-
vides a transport demand trend. If, for any reason, you want ASTRA-EC to use the
same cost and time trend as in TRANS-TOOLS and/or even the same transport de-
mand trend, you can activate this soft linkage here.

As mentioned above the linkage can be implemented in twofold way:

¢ Variation of transport cost and transport time are implemented in ASTRA-EC on the
basis of TRANS-TOOLS output; nevertheless, the evolution of transport demand is
endogenously estimated in ASTRA-EC.

¢ Variation of transport cost, transport time and also trips by mode are implemented in
ASTRA-EC on the basis of TRANS-TOOLS output; in this case, some feedbacks on
transport demand are not activated.
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Figure 4-10: The OTHER INPUTS screen

The user can decide the type of linkage to be activated by selecting the option and fol-
lowing the two steps of preparation of exogenous data as in paragraph 4.3.1.1:

¢ click on the radio button to activate the preferred type of linkage

o click the Prepare button: an external excel file (see section 4.3.1.1) will be
opened where you can change any value. Once you have made the intended
modifications click the Create button

¢ click on the Add data button. You are asked to select the “.vdf” file just produced
which will be used for the scenario.

45.2 Implementing an exogenous trend of GDP

The ASTRA-EC model provides an endogenous GDP trend. If, for any reason, you
want ASTRA-EC to use an external pre-defined trend of GDP you can activate this
option here. Remember that in this case the feedback loops on macro-economic mod-
ule are not activated.

The user can implement exogenous GDP trend according to the following steps:

¢ click on the checkbox to activate the linkage
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e click the Prepare button: an external excel file (see section 4.3.1.1) will be
opened where you can change any value. Once you made the intended modifi-
cations click the Create button

¢ click on the Add data button. You are asked to select the “.vdf” file just produced
which will be used for the scenario.

45.3 Implementing an exogenous population trend

The ASTRA-EC model provides an endogenous population trend. If, for any reason,
you want ASTRA-EC to use an external pre-defined trend of population you can acti-
vate this option here.

The user can implement exogenous population data according to the following steps:
¢ click on the checkbox to activate the linkage

e click the Prepare button: an external excel file (see section 4.3.1.1) will be
opened where you can change any value. Once you have made the intended
modifications click the Create button

¢ click on the Add data button. You will be asked to select the “.vdf” file just pro-
duced which will be used for the scenario.

45.4 Activating the linkage with POLES model

The ASTRA-EC model uses exogenous input regarding resource fuel prices and non-
transport energy demand. If a scenario is simulated with the POLES model where
these elements change and you want to use these new set of results in ASTRA-EC you
can do it from here.

The user can activate the exogenous POLES trends by following the below described
steps:

¢ click on the checkbox to activate the linkage

e click the Prepare button: an external excel file (see section 4.3.1.1) will be
opened where you can change any value. Once you have made the intended
modifications click the Create button
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o click on the Add data button. You will be asked to select the “.vdf” file just pro-
duced which will be used for the scenario.
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5 Output: reading results

51 Introduction

This section explains how to use the interface to read the results of the scenarios simu-
lated by the ASTRA-EC model. The structure of this section is the following. Section
5.2 explains how to load a scenario dataset whee the results of a simulation are stored.
Section 5.3 illustrates how to visualise results either in tabular or in graphical form and
how to compare different scenarios. Finally section 5.4 shows how to check if the ex-
pected policy changes have been actually applied in a scenario.

By clicking the Output button in the HOME screen, you enter the section of the inter-
face that shows the output of the main indicators that characterize a scenario (see Fig-
ure 5-1).

—————————
for—c|

QUTPUT OF THE LOADED SCENARIOS I

Fapar Al Incieames ety podey changes: | |

Source: TRT

Figure 5-1: The OUTPUT screen for the visualization of the simulation results

This screen includes four parts:
1. Your localization and the links to the parent directories (the HOME screen).
2. Two buttons which manage utilities to analyse modelling results:

By clicking the Export all indicators button you can export the results of a scenario
dataset in .tab format to analyse data with external software. A dialog window will
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open and ask you for the dataset (a “.vdf” file) you want to export.; you will then be
asked to provide the filename and the directory where the file in .tab format will be
saved. All variables saved for the selected dataset (according to the use or not of
the savelist) will be exported. This may require some time (usually less than one mi-
nute, it is depending on the hardware system).

By clicking the Verify policy changes button, you can check the main input used to
run different scenarios: therefore you are moved to the screen described in section
5.4.

3. Five main buttons, each related to a different result group to access the indicators
screens.

4. A box where active datasets of modelling results are listed and a button to load oth-
er datasets or unload some active databases.

5.2 Loading results datasets

The first step to see the modelling results is to load one or more datasets. At least one
dataset must be loaded if you want to see results.

If you access the OUTPUT screen just after running a scenario, the dataset of that
scenario is already loaded and you can see its name in the dataset box.

If you want to compare the result of different scenarios, you can click the Change but-
ton. The Dataset Control Dialog window (Figure 5-2) will appear allowing you to select
the desired datasets (each dataset has the name the you chose when running the sce-
nario: see section 4.3.1.2)
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Figure 5-2: Dataset Control Dialog window

In the left section of the Dataset Control Dialog window you will see a list of datasets,
available into the working directory. This list includes scenario datasets generated
when running the model. If you have saved these datasets in the same directory where
ASTRA-EC is installed (which is the default directory proposed by the dialog window
when you are asked to choose a name for the dataset of results, see section 4.3.1.2)
the list includes also the input files of the policies you have set. You can choose to vis-
ualize any dataset but only scenario output datasets include the values for all the indi-
cators of the interface; therefore the other datasets should be disregarded.

In order to load a scenario output dataset, select it from the list in the left section and
click the >> button. The selected dataset will be added to the list in the right side of the
window.

In case the output dataset you want to load is not present in the list because it is saved
in a different directory, you can access it by clicking the Load From... button. From the
new window you can browse your directories, locate the needed file and load it.

In order to unload a scenario select it from the list in the right section click the << but-
ton.

The order of the selected datasets can be changed by clicking on the items of the right
side box: by clicking on an element, that will be automatically placed at the top of the
list.

You can load any number of datasets, but keep in mind that the more dataset you
have, the more numbers will be displayed in the output tables and the more lines will
be displayed in the output graphs. Especially the latter can become hard to read if too
many output datasets are loaded.
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When you have selected the desired dataset(s) exit the Dataset Control Dialog window
by clicking the Close button.

5.3 Look at scenario results and compare scenarios

In the central part of the OUTPUT screen five buttons allow you to select which results
of the loaded scenario(s) you want to see. The five indicators groups you can choose
are:

= Key indicators
= Transport
= Economic
= Environmental

= Social

5.3.1 Looking at key indicators

Clicking the Key indicators button, the KEY INDICATORS screen is opened (see Fig-
ure 5-3). This screen includes five major indicators which allow you to have a quick
glance of the impacts of the policy scenario(s) on transport, environment, economy and
society at EU level. The five key indicators are:

e Car passenger transport activity

Truck freight transport activity

e GDP

CO2 transport emissions (tank-to-wheel)

Employment.
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Figure 5-3: Layout of the KEY INDICATORS screen
The KEY INDICATORS screen has the following sections (numbers refer to those
shown in Figure 5-3):

1. Your localization and the links to the parent directories (the HOME and the OUTPUT
screens).

2. A group of buttons to change the level of spatial aggregation for the indicators
shown. You can choose one of the following:

o EU27
o EU15
o EU12

o Country

3. Alist of indicators for which you can see the values. By clicking on the >> button at
the side of each indicator you select the relative variable of the model and its valus
are shown in the window of section 7.

4. A group of buttons to select the subscripts for which you want to see the results. For
instance, you might want to display the results for some countries or some modes,
etc. (the subscripts available depend on the specific variable). By clicking on a but-
ton of this group, a dialog window will pop-up. See paragraph 5.3.1.1 for the descrip-
tion of its usage.

5. A group of buttons to move from one indicators group to another.
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6. The list of the loaded scenarios datasets and a button to load and unload datasets
(see section 5.2).

7. The window where the values of the selected indicator for the selected scenario
datasets and the selected subscripts are shown as Table or Graph.

8. Two buttons to switch to the graphical representation of the outputs if you are look-
ing at the tabular one and vice-versa. By default when you access the INDICATORS
screen results will be initially shown in tabular. Click on the Graph button to display
linear graphs and click on the Table button to show numbers. Keep in mind that the
graph format is helpful when you have a limited number of cases to show, otherwise
the graphs are hard to read. Also, no more than 16 different lines can be shown in a
graph. The program will output a message in case you try to show more lines.

9. Two buttons to export or print the results shown in the window.

o If you want to copy the content of the window into the clipboard to paste
it in an external application just click on the Export button. If the Table
representation is active, the data will be copied in text format that you
can paste for example in an Excel file. If the Graph representation is ac-
tive, the content of the window will be copied as an image (that you can
paste into a Word document, for example).

o If you want to print the content of the window, click on the Print button
and the printer dialog window is opened.

5.3.1.1 Select Subscript

Section 4 of the indicators screen contains a group of buttons that allow to choose for
which zones and modes to analyse the selected variable.

By clicking one of the these buttons a dialog window will be opened, showing the ele-
ments of the corresponding subscripts range. Depending on the definition of sub-
ranges, the dialog window can be like the one shown on Figure 5-4 or the one shown
on Figure 5-5.

On the first type of dialog window the subscripts elements are listed and highlighted if
selected. Just click on one of them to select/unselect in order to view/hide the relative
variable’s value.
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Figure 5-4: Dialog window for the selection of zones or modes without sub-
ranges

Source: TRT

For some subscripts ranges, one or more sub-ranges were defined to ease the man-
agement of the variable during both the equation’s editing and the outcomes analysis.
For example, the subscripts range “Country” presents the sub-ranges “EU27", “EU15",
“EU12” (among others) to allow a quick selection of the countries related to each Euro-
pean aggregations. The layout of the dialog window for the selection of such subscripts
is shown in Figure 5-5. The three numbered areas represent:

1.the elements of the subscripts range
2.the selected elements for which the variable’s data will be shown

3.the sub-ranges available for a quick multiple selection of the corresponding ele-
ments

The << and >> buttons between the sections 1 and 2 allow to exchange the elements
between the two boxes: by clicking on an element of the section 1 and later on the >>
button the element will be included among the selected ones in section 2; viceversa, by
clicking on an element of section 2 and later on the << button the element will be re-
moved from the list and the related variable’s data won't be shown.
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Figure 5-5: Dialog window for the selection of zones or modes with sub-ranges

5.3.1.2 Looking at differences with respect to Reference Scenario

You can look at the differences between the first scenario (i.e. the one at the top of the
dataset list reported in the OUTPUT screen) and the Reference Scenario as far as the
key indicators are concerned.

Depending on the spatial aggregation level of the analysis (European or country level),
by clicking on the Var. from Ref. Scenario button, you will be taken respectively to the
screen shown in Figure 5-6 or to the one shown in Figure 5-7.
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Figure 5-6: The differences with respect to reference scenario screen

At European aggregation level, differences are shown in two ways:

a) For each key indicator, two line graphs are shown. The first graph shows the
trend of the indicator in absolute terms over the simulation period in the policy

scenario. The second graph shows the trend of the relative difference between

the policy and the reference scenario over the simulation period.

b) Two radar graphs are shown in the right side of the screen. These graphs allow

you to see the value of the five key indicators in the policy scenario and in the

reference scenario for the years 2030 and 2050.

In the upper side of the screen there three buttons to choose for which aggregation of

EU countries you want to see the differences: for EU27, EU15 or EU12.

If you click the Country button, you will be redirected to another page, where the com-
parison is presented with the layout of the indicators main screen (see paragraph

5.3.1).
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Figure 5-7: The differences with respect to reference scenario screen at country
level

The << Back button at the upper right side of the windows take you back to the
OUTPUT screen.

5.3.2 Looking at indicators by group

Clicking on one button related to a group of results in the OUTPUT screen the relative
INDICATORS screen is opened (see Figure 5-8). An INDICATORS screen is made of
the same sections as the KEY INDICATORS screen (see Figure 5-3). Some differ-
ences are reported below:
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Figure 5-8: The TRANSPORT INDICATORS screen
e The group of buttons to change the level of spatial aggregation for the indicators

shown can include:
o EURO (Eurozone)
o NUTSII

Usually, in each group there are different indicators which cannot be shown on one
page conveniently. Therefore, at the end of the list of indicators (section 3 of the
layout) there are buttons to visualize another set of indicators of the same group.

Some indicators have an additional Map button to the left of the >> button; by click-
ing on it a choropleth map for the selected variable will be shown (see chapter
5.3.2.1).

The Var. from Ref. Scenario button (see frame 8 of the screen in Figure 5-3) is not
available4.

The list of output indicators by group is provided in Annex 2, with a short description

and details on their segmentation.

4 The variation from the reference scenario can be analysed by loading the corresponding da-

taset together with the policy scenario dataset.
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53.2.1 Map: mapping the outcomes

As mentioned above, for some indicators a Map button is available in the
INDICATORS screen. When you click on the Map button, a choropleth map related to
the indicator is displayed (see Figure 5-9). This map shows the value of the indicator in
each zone (country or NUTS Il) at a specific moment in time (the map opens showing
data at 1995, see below for the representation of the following years). The legend of
the map to interpret colours is on the left side of the map canvas. Different intervals can
be defined (see below for more details).

Passenger modal split (on pkm)
TRA_pass_EU_Passenger_Modal_Split_pkm_criginxNuts2[Nuts2. Car =] Wi

Project_Scenano | ASTRA_EC._ S¢_Feferenca | Compans

—M

B -

— ©

yoar 1895 L3I

Source: TRT
Figure 5-9: Example of the map window for one indicator

The name of the selected indicator is shown on the upper side of the window. Below
there is the name of the corresponding full subscripted variable in the model.

If more scenario datasets are activated, a different map is produced for each scenario.
The maps for each scenario are accessible by means of tabs at the top of the map
canvas (see Figure 5-10). To select the map for a given scenario just click on the relat-
ed tab.

The third tab is named “compare” (it is displayed only when at least two scenarios are
loaded). If you want to see the relative differences between two scenarios (the first two

scenarios in the order shown in the list of load datasets, see above), select the “com-
pare” tab and a map of differences will be displayed.
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Figure 5-10: Tabs in the map window
The relative differences (in percentages) shown in the map are computed as:
(Scenario2 / Scenariol - 1) * 100

Where Scenario2 is the scenario under the second tab (“ASTRA-EC-Sc_Reference” in
Figure 5-10) and Scenariol is the scenario under the first tab (“Project scenario” in
Figure 5-10).

If the variable has just one subscript besides the subscript “country” (or “nuts2”), the
map represents the values corresponding to a given element of that subscript. For in-
stance if the variable is segmented by country and transport mode, the map will be
shown for one transport mode.

If the variable has more subscripts besides the zonal subscript, the map represents the
values corresponding to a combination of one element for each subscript. For instance,
if the variable is segmented by country, transport mode and income group, the map will
be shown for one transport mode and one income group.

The ranges of the subscripts associated to the selected indicator are shown in one or
more combo boxes. You can use this boxes to select a different element for each sub-
script. When you select different subscripts the map will be automatically updated.

On the lower side of the main window you can see the year the map refers to (see Fig-
ure 5-11). By default when the map is first displayed, it refers to the year 1995 (the ini-
tial year of the simulation period). You can change the reference year of the map in two
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ways: either typing a new year in the cell or moving the slider. If you click on the Play
button on the right side of the time line an animation of the map starts and you can ob-
serve how it changes year by year until the end of the simulation period.

Source: TRT

Figure 5-11: The control of time dimension in the map window

If you click on the Select zone button below the legend, a table listing the zone will be
shown (see Figure 5-12Figure 5-16). By double-clicking on the row corresponding to a
zone, that zone will be selected and a histogram graph is displayed above the time line.
The histogram graph depicts the outcomes of the selected zone for the selected com-
bination of subscripts elements over time for the whole simulation period (see Figure 5-
13).

A zone can be selected by clicking on its shape as well.

By clicking on a bar of the histogram, the corresponding year will be selected and sub-
sequently the map will be updated.
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Figure 5-12: The list of the zones
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Figure 5-13: The histogram graph showing the indicator value for a selected
country

You can change the theme of the map in two ways.

If you want just to change one or more colours used in the map, you can click on the
coloured box on the left side of a range in the legend (Figure 5-14) and choose a dif-
ferent colour.



The ASTRA-EC model user guide 59

& ASTRA-EC model interface - Map utity S

| Prafect_Scenario ASTRA _EC_Sc_Reference Compare

Legend
%

0-20

20 - 40

40 - 60

—
i
- 60 - 80
I

80 - 100

change

Select zone

Source: TRT
Figure 5-14: The legend in the map window
If you also want to change the humber of ranges and the limits of each range, click on

the Change link at the bottom of the legend. The theme dialog window shown in Figure
5-15 will be opened.

Through the theme dialog window you can change the number of ranges, the limits and
the colour of each range. In order to ease the choice of the ranges, the window shows
the minimum, the maximum and the mean value of the selected indicator (for the se-
lected subscripts and scenarios) and a histogram of the outcomes.

To change the number of ranges you can select a different number from the control
“Number of ranges” in the upper left side of the window.

To change the boundary values of the ranges you can type the new values in the cells
“from” and “to”. Clicking on the suggest interval button the system will automatically

set some ranges. You can use these ranges or adjust them manually as preferred.

To change the colours associated to ranges you can click on the coloured box and
choose a different colour.
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Figure 5-15:

The thematism dialog window

In the upper right side of the map window three buttons (highlighted in Figure 5-16) aim

to:

¢ toggle on/off the histogram graph, enabling or not its visualization

¢ toggle on/off the legend

e exporting all the indicator outcomes, related to the corresponding zone, and sav-

ing it as a shapefile.
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Figure 5-16: The utility buttons in the map window

54 Verify policy changes

When comparing the results of different scenarios, you might want to understand which
different input has been used in each run in order to understand the cause of different
results. The second button in the upper side of the OUTPUT screen, under the current
localization and the links to the parent directories is the Verify policy changes but-
tons. You can use this button to check which difference exists between two scenarios.

By clicking on the Verify policy changes a new screen will be opened (see Figure 5-
17). In this screen there is a button for each available policy measure (see Annex 4) in
the left side and a report window in the right side. In the report window the values of the
variables that a selected policy influences are shown for two scenarios and for the
whole simulation period. Each variable is repeated twice in the report window to facili-
tate the comparison: the order of the rows reflects the order of the loaded scenarios,
the first two datasets in the list shown in the lower left corner of the screen.

Since the amount of data can be large the comparison in the report window can be
difficult. You can use the Export button to copy the content of the window in the clip-
board and paste in a different application (e.g. in Excel) to have a closer look. If you
want you can also use the Print button to print the content of the window.
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Figure 5-17:

The screen to compare the inputs for two scenarios
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Annex 1

Description of the output indicators

The following table reports the list of output indicators available in the ASTRA-EC inter-
face, with a short description and details on segmentation.
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Table A1.1: Description of output indicators

Indicator Description Segmentation Unit
TRANSPORT

Passenger transport activ-
ity by origin country and
mode

Freight transport activity
by origin country and
mode

Passenger modal split (on
pkm)

Freight modal split (on
tkm)

Passenger transport activ-
ity by mode in urban /
inter-urban context

Passenger modal split (on
pkm) in urban / inter-
urban context

Freight transport activity
by mode and distance
band

Passenger transport activ-
ity by mode and distance
band

Passenger road vehicle-
km in the country by mode

Passenger transport demand
generated by each country in
terms of passenger-km by
mode

Freight transport demand gen-
erated by each country in terms
of tonnes-km by mode

Percentage share of each mode
of transport in total passenger
demand generated by country
in terms of passenger-km

Percentage share of each mode
of transport in total freight de-
mand generated by country in
terms of tonnes —km

Passenger transport demand
generated by country in urban /
inter-urban context ('Urban-rural
typology' definition of
EUROSTAT) in terms of pas-
senger-km by mode

Percentage share of each mode
of transport in total passenger
demand generated by country
in urban / inter-urban context
(‘Urban-rural typology' definition
of EUROSTAT) in terms of pas-
senger-km

Freight transport demand gen-
erated by country in different
distance band in terms of
tonnes-km by mode

Passenger transport demand
generated by country in differ-
ent distance band in terms of
passenger -km by mode

Traffic volume in terms of vehi-
cle-km of passenger cars and
bus travelling on the road net-
work of the national territory of
each country

Country (or NUTS
II), mode (car,
bus, train, air,
slow)

Country, mode
(truck, train, IWW,
maritime)

Country (or NUTS
II), mode (car,
bus, train, air,
slow)

Country, mode
(truck, train, IWW,
maritime)

Country (or NUTS
I1), mode (car,
bus, train, air,
slow)

Country (or NUTS
I1), mode (car,
bus, train, air,
slow)

Country, mode
(truck, train, IWW,
maritime), dis-
tance band (<300
km, 300-1000 km,
>1000 km)

Country, mode
(car, bus, train,
air), distance
band (<300 km,
300-1000 km,
>1000 km)

Country, mode
(car and bus)

Mio
Pkm/year

Mio
Tkm/year

%

%

Mio
Pkm/year

%

Mio
Tkm/year

Mio
Pkm/year

Mio
Vkm/year
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Indicator Description Segmentation Unit
Traffic volume in terms of vehi-
Freight road vehicle-km in C'e"‘”? B GUELES 1D el LEAY) Mio
the country by mode travellmg on the_ road network of Country Vkmlyear
the national territory of each
country
Traffic volume in terms of vehi-
Freight LDV vehicle-km in  cle-km of LDVs travelling on the Countr Mio
the country by mode road network of the national y Vkm/year
territory of each country
Traffic volume in terms of vehi-
Freight HDV vehicle-km in  cle-km of HDVs travelling on the Countr Mio
the country by mode road network of the national y Vkm/year
territory of each country
Passenger transport vol- Passenger transport demand CEULY (o7 TS :
o . II), mode (car, Mio Pass/
umes by origin country generated by country in terms =
. bus, train, air, year
and mode of trips by mode
slow)
Passenger transport demand
Passender transport vol- generated by country in urban/  Country (or NUTS
umes bg mode inpurban / inter-urban context (‘Urban-rural Il), mode (car, Mio Pass/
interurbén i — typology' definition of bus, train, air, year
EUROSTAT) in terms of trips by  slow)
mode
Freight transport volumes  Freight transport demand gen- Country, mode Mio
by origin country and erated by country in terms of (truck, train, IWW,
. Tonl/year
mode tonnes by mode maritime)
Motorisation rate in terms of Vehicle /
Car ownership ratio between cars and inhabit-  Country 1,000 in-
ants habitants
Country, fuel type
" . (gasoline, diesel,
]%e; Ileeet composition by lt:lu;r&gletr ofecars in each country CNG, LPG, hy- Vehicles
yp y yp brid, electric, bio-
fuel, hydrogen)
Bus fleet tl;l;mber GBS [T EEET Eo- Country Vehicles
Light duty vehicles com- Number of LDVs in each coun- Count_ry, fue_l b= .
o (gasoline, diesel,  Vehicles
position try by fuel type electric)
] Number of HDVs in each coun-  Country, vehicle ]
Feany el VElTEEs try by vehicle size size (<12t, >121) VEIE ES
ENVIRONMENT
CO2 transport emissions  Transport CO2 emissions (hot Countr
(tank-to-wheel) and cold start) by country y tons/year
CO2 transport emissions  Transport CO2 emissions per Country tons/pers

per capita (tank-to-wheel)

inhabitant (hot and cold start) by
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Indicator Description Segmentation Unit
country
Country, mode
. Transport CO2 emissions (hot (road passenger,
(CIOP IO G e and cold start) by mode and by  road freight, rail- tons/year
by mode (tank-to-wheel) o
country ways, maritime,
airplane, IWW)
CO2 transport emissions lElrEen [Cop emissions (hot, Thousand
cold start, fuel production and Country
(well-to-wheel) . ; tons/year
vehicle production) by country
L Average CO2 emissions per km
ITEEE e e of cars travelling in each coun- Country g/Vkm

CO2 emissions of car fleet

Transport emissions by
pollutant (tank-to-wheel)

Transport emissions per
capita by pollutant (tank-
to-wheel)

Transport emissions by
pollutant by mode (tank-
to-wheel)

Total transport fuel con-
sumption

Total transport fuel con-
sumption per capita

Transport fuel consump-
tion by mode and fuel type

Total transport fuel con-
sumption by fuel type

Total transport fuel con-
sumption per capita by
fuel type

try

Transport polluting emissions
(hot and cold start) by pollutant
and by country

Transport polluting emissions
(hot and cold start) per inhabit-
ant by pollutant and by country

Transport polluting emissions
(hot and cold start) by mode, by
pollutant and by country

Total transport fuel consumption
by country

Total transport fuel consumption
per inhabitant by country

Transport fuel consumption by
mode, by fuel type and by coun-

try

Transport fuel consumption by
fuel type and by country

Transport fuel consumption per
inhabitant by fuel type and by
country

Country, pollutant
(NOx, VOC, CO,
PM2.5)

Country, pollutant
(NOx, VOC, CO,
PM2.5)

Country, pollutant
(NOx, VOC, CO,
PM2.5), mode
(road passenger,
road freight, rail-
ways, maritime,
airplane, IWW)

Country

Country

Country, mode
(road passenger,
road freight, rail-
ways, maritime,
airplane, IWW),
fuel type (Diesel,
Gasoline, Biofuel,
Electricity)

Country, fuel type
(Diesel, Gasoline,
Kerosene, Biofu-
el, CNG, LPG,
Electricity, Hydro-
gen)

Country, fuel type
(Diesel, Gasoline,
Kerosene, Biofu-
el, CNG, LPG,

Electricity, Hydro-

tons/year

tons/pers

tons/year

Mtoe

Mtoe/pers

Mtoe

Mtoe

Mtoe/pers
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Indicator Description Segmentation Unit
gen)
ECONOMY
3 Total external cost of transport .
EERIEITIE e o €0 CO2 emissions (well to wheel) Country 2012 2Ry
emissions b year
y country
Total external cost of transport
Economic value of pollu- pollutant emissions (Nox, VOC, Countr Mio. Euro/
tant emissions PM and SO2, tank to wheel) by y year
country
Economic value of CO2 Ext_emal cost of transport CO2
- . emissions (well to wheel) per Country Euro/pers
emissions per capita : .
inhabitant by country
External cost of transport pollu-
Economic value of pollu- tant emissions (Nox, VOC, PM Countr Euro/oers
tant emissions per capita  and SO2, tank to wheel) per y b
inhabitant by country
Total Factor Productivity Country n.a.
GDP Gross domestic product by Country Mio. Euro/
country year
" Gross domestic product per
GDP per capita inhabitant by country Country Euro/Pers
Total value of consumed goods :
. ) . Mio. Euro/
Consumption and services without taxes by Country ear
country y
Total value of investments with- Mio. Eu-
Investments Country
out taxes by country rolyear
Total value of goods and ser-
vices exported by country(in Mio. Euro/
2Pl Europe and in the rest of the S year
World)
Revenues from fuel excises :
: : Mio. Euro/
Fuel taxation revenues levied on transport fuel con- Country ear
sumption by country y
Revenues from fuel excises
Fuel taxation revenues levied on transport fuel con- Mio. Euro/
. . ; : Country
per capita sumption per inhabitant by year/Pers
country
Road charging revenues Total (STEBES W roa(_j LRI Mio. Euro/
ing of passenger and freight Country
(Total) ; year
vehicles by country
Road charging revenues Revenues from road charging of Mio. Euro/
. Country
(Passenger) passenger vehicles by country year
Road charging revenues Revenues from road charging of Countr Mio. Euro/
(Freight) freight vehicles by country y year
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Indicator Description Segmentation Unit
Total revenues from road charg-
Road charging revenues ing of passenger and freight Mio. Euro/
. . . . Country
per capita vehicles per inhabitant by coun- year/Pers
try
Households transport Ratio between total households
- GDIS transport expenditure and Country %
P Gross Domestic Product
Average transport ex- Average expenditure of local Country. mode
penditure per trip at local  trips (within NUTS Il zones) by Y, X euro/trip
(car, bus, train)
level per country by mode  mode and by countryl
Average transport ex- Average expenditure of inter- Countrv. mode
penditure per trip at inter-  urban trips (between NUTS II (car blils train surofiri
urban level per country by  zones) by mode and by coun- air) ’ ’ ’ P
mode tryl
Average transport time Average duration of local trips Country. mode
per trip at local level per (within NUTS Il zones) by mode Y, X h/trip
(car, bus, train)
country by mode and by country
Average transport time Average duration of inter-urban  Country, mode
per trip at inter-urban level trips (between NUTS Il zones) (car, bus, train, h/trip
per country by mode by mode and by country air)
SOCIETY
Country, income
: T Share of inhabitants whose indi-  group (low, low to
Pop_ulatlon distnbuton vidual income falls within a given medium, medium, %
per income group ; . :
income group by country medium to high,
high income)
. Ratio between total household G, [EE
Share expenditures for ; " group (low, low to
- expenditure for mobility and L .
mobility on total consump- . . medium, medium, %
. . total consumption by income . )
tion per income group medium to high,
group and by country high income)
Number of Employed inhabitant Thousand
Employment (part of the active labour force)  Country P
ersons
by country
Percentage share of each mode Country, mode
Mode split passenaer per of transport in total passenger (car, bus, train,
Pt P gerp demand generated by each air, slow), income %
mode and income group . . .
income group in terms of pas- group (low, medi-
senger-km by origin country um, high income)
Average mobility expendi- A"efa‘-?leheé?e”dié“f? for mobili- Country, income  Euro/pers
ture per income group 0 Il IO B EBLue group (low, medi-  year

group and by country

1 The indicator is an average estimated from the output of the model, in terms of ratio between
total expenditure and total demand. Therefore, it is influenced by the distribution among

distance band and the related cost, not only by the trend of pure cost by mode
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Indicator Description Segmentation Unit
um, high income)
Average distances per Average distance travelled per Countr)l/, mcomgz_ .y
income group trip by income group by country group.(oyv, medi- miyear
um, high income)
Indicator of potential accessibil-
: : ity to local and national destina- NUTS Il zone,
Potential national acces- . )
sibility* by mode tions by mode. Ratio between que (_car, bus, Dmnl
the value for a NUTS Il zone train, air)
and the average national value
Indicator of potential accessibil-
ity to local and national destina- NUTS Il zone,
; ; tions by income group. Ratio income group
Potential national acces- .
o between the value for a NUTS Il (low, medium, Dmnl
sibility* zone and the average national  high income)
value
Indicator of potential accessibil-
Potential international ity to mternatl_onal destinations Country, moqle
o by mode. Ratio between the (car, bus, train, Dmnl
accessibility* by mode X
value for a country and the av- air)
erage European value
Indicator of potential accessibil-
ity to international destinations .
- . . . Country, income
Potential international by income group. Ratio be- :
N group (low, medi- Dmnl
accessibility tween the value for a country g
um, high income)
and the average European val-
ue
Country, mode
(road passenger,
Number of individuals involved road freight, rail-
Accidents (fatalities, inju-  in accidents by accident seri- ways, maritime, Pers
ries) by mode ousness, by mode and by coun- airplane, IWW),
try type of accident
(fatalities, serious
and light injuries)
Country, mode
Ratio between the number of e passenger,
O X . . road freight, rail-
. e individuals involved in accidents . :
Accidents (fatalities, inju- and total pooulation by accident V&S maritime, pers/Mio.
ries) by mode per capita Pop y airplane, IWW), inhab.

seriousness, by mode by coun-
try.

type of accident
(fatalities, serious
and light injuries)

* see Deliverable D4.2 (chapter 6) for more information on the accessibility indicator

Source:

TRT / Fraunhofer-ISI
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Annex 2

Description of the main conventions used in the equations of
the model’s variables and error messages

This section describes the most relevant conventions used in Vensim and possible
error messages, for more details the user is referred to Vensim tutorial and user manu-
al. They are available via the Vensim software.

Conventions

Variable[subscript]
Subscripts are enclosed in square brackets [ ] directly following the variable name.

SUM
sum the elements of a variable over the subscript range(s) with exclamation ! mark(s).

Example:
SUM(trips[mode, country!])
Means: sum of the values over all countries (whereas mode remains separated)

ZIDZ (A, B)
divide A by B. If B is zero (actually smaller than 1E-6), the function returns O

DELAY FIXED (input, delay time, initial value)
returns the value of a variable (input) delayed by a specific time step (delay time). At
the first year of simulation, the initial value is used.

INTEG (rate, initial value)
represents stock variables, returning the integral of the rate. At the first year of simula-
tion, the initial value is used.

WITH LOOKUP(X,(L#))
represents a relationship between an input variable x and an output variable.

The lookup equation is not immediately understandable but it merely correspond to a
series of x,y pairs specified as numbers. These pairs can be seen by selecting the var-
iable, asking for the equation and then clicking on “as graph” in the dialog window.
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Error messages

Not enough memory - decrease lenght or increase SAVEPER
The error might be related to a Vensim bug: close the interface and the Vensim soft-
ware and re-open it.

Insufficient memory to allocate handle for X bytes

The error is related to a Vensim bug: close the interface and the Vensim software and
re-open it. In case the error message persists, the cause could be an insufficient com-
puting power of the machine where ASTRA-EC is installed.

Floating point error computing Variable[subscript] at time X
The error might be related to the input implemented by the user, especially in case very
small or very high values are set. Please check your inputs and re-run the model.
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Annex 3

Content and meaning in modelling terms of all policy measures

111

1.1.1.

Pricing

1 Urban road user charging / access restrictions

Policy set to charge car vehicles for entering in urban areas (charge is in Euro / trip).

Two options are available to the user: the charge can be differentiated by NUTS | zone
or the same charge can be applied in each country.

Relevant information on the content of the measure and its implementation:

The charge is applied to private cars only; buses and freight vehicles are not
charged.

This measure is implemented taking into account that urban pricing would be
adopted only in larger cities, only in a portion of the city and only for some time of
the day. Therefore, in each intra NUTS Il distance band (local, very short and
short) the car costs are increased by a fraction of the charge assumed by the us-
er in real terms and not by the whole charge. For instance, in general it is as-
sumed that 5% of the trips undergo the charge (taking into account the portion of
the city and the time of the day), so if the user sets a charge of 5 Euro/trip, the
value of the charge applied in the model (nhamely the additional car costs) will be
5 *0.05 = 0.25 Euro. This additional cost is applied to all car trips travelling at any
time of the day in urban context in a specific zone and distance band (the share
of urban area is estimated on the basis of the classification by ‘Urban-rural typol-
ogy' of EUROSTAT).

When a flat value is chosen the charge is applied in the year selected as starting
time for the measure and remains applied for the rest of the simulation.

With a detailed implementation (by NUTS | zone), the user can modulate the val-
ue of the charge over the application period, starting from the year selected as
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starting time for the measure2. In case the policy shouldn’'t be applied in some
zones, the user must set a null value in the corresponding cell of the exogenous
file.

- In order to provide a reference to the user, a predefined value for the policy is set
to 3 eurof/trip in the interface. This value is based on the range of charge of exist-
ing examples of urban road charging (i.e. London, Stockholm, Milan).

1.1.1.2 Car road charging schemes

Policy set to charge cars for the use of the motorway road network (charge in Euro /
vkm).

The user can define the charge in two ways: a simple one (defining a charge to be
added in the same way in all countries) and a detailed one (defining a charge by coun-
try and vehicle type).

Relevant information on the content of the measure and its implementation:

- The charge is applied to private cars; the charge for buses is estimated by dou-
bling the charge for private cars.

- The charge is applied to cars, the increment of travel cost per passenger-km (i.e.
the one used for mode split) depends on the average occupancy factor.

- When a detailed implementation is chosen and charge is differentiated by vehicle
type, the model computes endogenously the average national value of the
charge using the fleet composition from the fleet module.

- This measure is implemented taking into account that the motorway network is
used only for a part of some trips, depending also on the total distance travelled
(i.e. the distance band). The share of the road traffic flow travelling on the motor-
way network by distance band is also part of the policy input with detailed ap-
proach, in case it is assumed to be an extension of the tolled network. Therefore,
the car costs for travelling through a specific zone are increased by a fraction of
the charge selected by the user, depending on this assumption. For instance, in a

2 With a detailed implementation, the values defined by the user in the exogenous file have to
be consistent in terms of initial year with the year selected as starting time in the interface.
In case there is an discrepancy, the year selected as starting time in the interface is used
as reference to start the implementation of the measure.
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zone where at national level the motorway is assumed to be used by 15% of the
car trips (taking into account the extension of the network), if the user sets a
charge of 0.07 Euro/vkm, the value of the charge applied in the model will be
0.07 * 0.15 = 0.0105 Euro/vkm. This charge is applied to all car trips travelling
through that specific zone at national level.

- When a flat value is chosen the charge is applied in the year selected as starting
time for the measure and remains applied for the rest of the simulation.

- With a detailed implementation (by country and vehicle type), the user can modu-
late the value of the charge over the application period, starting from the year se-
lected as starting time for the measure.

- The predefined values set in the interface are those of the Reference scenario. In
case the policy shouldn’t be applied in some zones, the user must keep the val-
ues of the exogenous file unchanged (i.e. equal to the Reference scenario).

1.1.1.3 Railway infrastructure charges directive (2001/14/EC)

Policy set to charge trains for the use of the rail infrastructure (charge in Euro / train-
km)

The user can define the charge in two ways: a simple one (with the same charge for all
countries) and a detailed one (differentiated by country).

Relevant information on the content of the measure and its implementation:

- Itis assumed that the charge is paid by rail operators to run train services on the
infrastructure.

- The impact of the charge on user cost (i.e. the one relevant for mode choice) is
indirect because it is assumed that only a fraction of infrastructure costs are
transferred to user tariffs.

- When a flat value is chosen the charge is applied in the year selected as starting
time for the measure and remains applied for the rest of the simulation.

- With a detailed implementation (by country), the user can modulate the value of
the charge over the application period, starting from the year selected as starting
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time for the measure. In case the policy shouldn’t be applied in some countries,
the user must set a null value in the corresponding cell of the exogenous file.

- In order to provide a reference to the user, predefined values are set in the inter-
face: 3 euro / train-km for passengers and from 3 to 8 euro / train-km for freight
(respectively in EU15 and EU12 countries). This values are based on the range
reported by Nash (2005)3.

1114 EUROVIGNETTE' Directive / road charging heavy-duty vehicles

Policy set to charge truck vehicles for the use of the motorway road network (charge in
Euro / vkm)

The user can define the charge in two ways: a simple one (defining the charge for LDV
and HDV to be added in the same way in all countries) and a detailed one (defining a
charge by country and vehicle type).

Relevant information on the content of the measure and its implementation:

- The charge is applied to vehicles, the increment of travel costs per tonne-km (i.e.
the one used for mode split) depends on the average load factor (which is differ-
ent by vehicle size and country).

- When a detailed implementation is chosen and the charge is differentiated by ve-
hicle type, the model computes endogenously the average national value of the
charge using the fleet composition from the fleet module.

- This measure is implemented taking into account that the motorway network is
used only for a part of some trips, depending also on the total distance travelled
(i.e. the distance band). The share of the road traffic flow travelling on the motor-
way network by distance band is also part of the policy input with detailed ap-
proach, in case it is assumed an extension of the tolled network. Therefore, the
truck cost for travelling through a specific zone is increased by a fraction of the
charge selected by the user, depending on this assumption. For instance, in a
zone where at national level the motorway is assumed to be used by 15% of the
HDV trips (taking into account the extension of the network), if the user sets a
charge of 0.13 Euro/vkm, the value of the charge applied in the model will be

3 Nash, C:A. (2005), Rail infrastructure charges in Europe. Journal of Transport Economics and
Policy, 39(3), pp. 259-278.



78 ASSIST D6.1

0.13 * 0.15 = 0.020 Euro/vkm. This charge is applied to all HDV trips travelling
through that specific zone at national level.

- When a flat value is chosen the charge is applied in the year selected as starting
time for the measure and remains applied for the rest of the simulation.

- With a detailed implementation (by country and vehicle type), the user can modu-
late the value of the charge over the application period, starting from the year se-
lected as starting time for the measure.

- The predefined values set in the interface are those of the Reference scenario. In
case the policy shouldn’t be applied in some zones, the user must keep the val-
ues of the exogenous file unchanged (i.e. equal to the Reference scenario).

1.1.15 Internalisation of external costs for specific modes of transport (road,
rail, inland navigation, ports, airports)

Policy set to apply a charge on specific modes to internalise external costs (charge in
Euro / vkm).

The user can implement the policy for each mode separately, for a selected group or all
modes at the same time.

Relevant information on the content of the measure and its implementation:

- There is a difference between this policy and the Eurovignette policy. Under the
latter policy a charge is applied to the motorway network only. Instead, it is as-
sumed that the internalisation of external costs occurs on the whole road net-
work. Therefore, the internalisation of external costs is a stronger policy: for in-
stance a given charge increases the truck costs more than the Eurovignette poli-
cy would do.

- There is a difference between this policy and the railway infrastructure charges
policy. Under the latter policy a charge is applied to rail operators and only a frac-
tion of the costs is transferred to user tariffs. Instead, it is assumed that the inter-
nalisation of external costs is fully paid by train users (i.e. customers and not op-
erators). Therefore, the internalisation of external costs is a stronger policy: for a
given charge it increases rail user costs more than the railway infrastructure
charges directive policy.
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- Air charge is applied to aircrafts, the increment of travel cost per passenger-km
(i.e. the one used for mode split) depends on the average occupancy factor.

- Maritime charge is applied to ships, the increment of travel cost per tonne-km (i.e.
the one used for mode split) depends on the average load factor.

- When a flat value is chosen the charge is applied in the year selected as starting
time for the measure and remains applied for the rest of the simulation.

- With a detailed implementation (basically by country and mode), the user can
modulate the value of the external costs over the application period, starting from
the year selected as starting time for the measure. In case the policy shouldn’t be
applied in some countries or mode, the user must set a null value in the corre-
sponding cell of the exogenous file.

- In order to provide a reference to the user, predefined values are set in the inter-
face based on the internal costs reported by CE Delft, (2011)4.

1.1.2 Taxation

1.1.2.1 Energy Taxation
Policy set to simulate the framework for the taxation of energy products and electricity.

The user can implement the measure by setting the minimum tax rate in Euro per unit
of fuel for all fuel types. The minimum tax rate will be set, starting at a point of time de-
fined by the user and keeps constant until the final year of simulation.

Relevant information on the content of the measure and its implementation:

- The minimum tax rates can be set for all energy and fuel types covered in
ASTRA-EC. These are: petrol (gasoline), diesel, CNG (compressed natural gas),
LPG (liquefied petroleum gas), kerosene, electricity, bioethanol and hydrogen.

- The unit for the minimum tax rate is in € per litre for all energy types instead of
CNG, hydrogen and electricity. For CNG and electricity the unit is in € per kg and
for electricity it is in € per kWh.

4 CE Delft, (2011) : External Costs of Transport in Europe, Update Study for 2008
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- The minimum tax rate is applied in the year selected as starting time for the
measure and remains applied for the rest of the simulation.

1.1.2.2 Vehicle taxation (circulation & registration taxes)

Policy set to simulate the implementation of common rules for annual car circulation
taxes based on CO, emissions and the phase out of registration taxes at EU level in
order to encourage the use of fuel efficient cars.

The user can activate the measure by choosing a year in which the policy shall be im-
plemented. He can determine a development of a threshold in terms of direct (tank-to-
wheel) CO, emissions measured by NEDC (New European Driving Cycle) under which
no annual car circulation tax needs to be paid by the users. The development can be
set for each year until 2050. For all cars emitting more CO, per vehicle-km than this
threshold, the user can define a tax rate in constant Euro 2005 per additional gram of
CO;, per vehicle-km.

Relevant information on the content of the measure and its implementation:

- The measure covers only taxes for passenger cars and not for commercial vehi-
cles.

- The tax rate can be set over the whole time period from the first year of imple-
mentation.

- The CO, based tax rate is then valid for all EU27 member states and cannot be
distinguished by country.

1.1.2.3 CO, certificate
Policy set to simulate the implementation of a CO, certificate system.

The user can implement a certificate price in constant Euro’s (2005) per ton CO, and
define the trend for this price over the future time period.

Relevant information on the content of the measure and its implementation:

- The certificate price is converted in an additional cost by fuel type (depending on
their CO, specific emission factor), which is applied to all users.
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- The starting year of application depends on the trend of the CO, certificate price
implemented by the user.

1.1.2.4 Feebates

Policy set to simulate the implementation of a feebates to stimulate the diffusion of low
emission, fuel efficient and alternative fuel vehicles. A system offering rebates for pur-
chasers of clean vehicles and in parallel setting fees for vehicles emitting more CO2
than a certain threshold is called feebates.

The user can define the feebates in the following two ways:

- The value of the fees (extra-costs) per gram CO,, above a defined threshold can
be implemented up to a plausible range for all EU member states in the same
way.

- The threshold in terms of direct CO, emissions in gram per vehicle-km can be de-
fined via a lookup function. This way, the user can implement changes of this
threshold over time until 2050.

- If the average direct CO, emissions for a new registered car are below the
threshold, then the car prices are reduced by a rebate in the same way.

Relevant information on the content of the measure and its implementation:

- The measure only covers passenger cars. Commercial vehicles are excluded
from this measure.

1.1.3 Infrastructure (Transport & Information/Communication)

1131 TEN-T projects accelerated implementation

Policy set to simulate an accelerated implementation of TEN-T projects, under the as-
sumptions that the Core TEN Network will be completed by the year 2025 and the
Comprehensive TEN Network by the year 2040.

Relevant information on the content of the measure and its implementation:

- The activation of this measure corresponds to apply a predefined reduction of
travel time on all O/D pairs connected by routes passing through zones where
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new links are built plus investments in transport infrastructures. The size of the
reduction depends on the specific O/D pair; e.g. on average the travel time is di-
minished by 1% to 3% for rail mode in Germany.

The implementation of TEN-T projects is assumed also in the reference scenario
but with a longer timing. This measure does NOT imply larger time reductions or
more investments than in the reference scenario. Its effect is to anticipate the re-
ductions of travel time and the investments.

The reduction of travel time and the amount of investment change during the
simulation as the completion of the links occurs at different dates. After the year
2040 all projects are completed and neither further reductions of travel time nor
further investments are implemented.

1.1.3.2 Improving frequency and reliability of service

Policy set to simulate an improvement of frequency and reliability of public transport

services (bus or train), in terms of reduction of travel time at local level.

The user can implement the policy for each mode separately or for both bus and train

at the same time.

Relevant information on the content of the measure and its implementation:

- The activation of this measure corresponds to apply a reduction of travel time of

bus and train (depending on the country and the initial level of service) in the in-
tra-NUTS |l distance bands. In addition, investments in transport infrastructure
are implemented.

- The user can set the expected value of the average reduction of travel time for

bus and train separately. Then, this value is differentiated by country through a
dedicated parameter which takes into account the current level of bus and train
service (i.e. where there is more or less room for improvements).

- The reduction of travel time set by the user occurs over a ramp up period of 3

years starting from the year selected for the application of the measure (to take
into account the infrastructural and operational activities required for the im-
provement) and remains stable (in terms of percentage) for the rest of the simu-
lation.
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- In order to provide a reference to the user, predefined values are set in the inter-
face. Based on professional judgment of local applications aiming at improving
PT services (e.g. via bus priority lane, ITS infrastructure for information services,
etc.), the predefined values imply a reduction of 3% to 8% of travel time of bus
and of 8% to 20% of travel time of train (depending on the country and the initial
level of service).

- The improvements assumed imply additional investments in transport infrastruc-
ture, so if this policy is activated the size of transport investments is larger than in
the reference scenario.

- The additional investments start before the effects on travel time take place, i.e.
at the year selected as starting time, and last during the 3 years of the ramp up
period.

1.14 Internal Markets

1.14.1 EU-wide common job quality and working conditions for truck drivers
SEC(2008)2632

Policy set to simulate the regulation of job quality and working conditions for truck driv-
ers, assuming an impact on travel costs and travel time for the truck mode.

Relevant information on the content of the measure and its implementation:

- The activation of this measure corresponds to apply an increment of truck long
distance travel time and of truck driver labour cost.

- The user can set the expected value of the variation of time and the average im-
pact on labour cost. Then, the value related to the truck driver costs is differen-
tiated by country through a dedicated parameter. The differentiation reflects that
enforcing driving rules can result in different extra-costs, depending on the initial
conditions in the haulage sector (e.g. countries with many individual hauliers
can be affected more than countries where larger firms operators are).

- The changes set by the user occur over a ramp up period of 2 years starting from
the year selected for the application of the measure (to take into account the time
needed for the implementation and the enforcement) and remain stable (in terms
of percentage) for the rest of the simulation.
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- In order to provide a reference to the user, predefined values are set in the inter-
face. Based on professional judgment, the activation of this measure corresponds
to apply an average increment of 15% of truck long distance travel time and a
predefined increment of about 3% (on average) of the truck driver labour costs.

- The driver costs is only one component of the truck costs used for mode split (in-
cluding fuel, maintenance, investments, etc.): increasing the driver costs by 3%
means increasing total truck cost nearly by 1% .

1.1.4.2 Elimination of restrictions on cabotage

Policy set to simulate the elimination of restrictions on cabotage, assuming an impact
on travel cost and the share of empty trips for the truck mode.

Relevant information on the content of the measure and its implementation:

- The activation of this measure corresponds to apply a reduction of the truck driv-
er costs and of the share of empty trips for the trucks. Both impacts are endoge-
nously differentiated by country, depending on the diffusion of cabotage.

- The user can set the expected value of the average impact on the labour costs
and the empty trips. Then, these values are differentiated by country through a
dedicated parameter, depending on the diffusion of cabotage (in the countries
where cabotage is already common, the impact of the policy is lower).

- The changes set by the user occur over a ramp up period of 2 years starting from
the year selected for the application of the measure (to take into account the time
needed for the implementation and the market adaptation) and remain stable (in
terms of percentage) for the rest of the simulation.

- In order to provide a reference to the user, predefined values are set in the inter-
face. Based on professional judgment, a reduction of about 5% to 10% (depend-
ing on the country) of the truck driver costs is set, together with a reduction of
about 4% to 10% of the share of empty trips for trucks.

- The driver costs is only one component of the truck costs used in the mode split:
e.g. reducing the former by 5% means reducing the total truck costs by nearly
2%.
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1.1.43 Opening of the domestic rail passenger market; Community railway
liberalisation SEC(2004)236, COM(2004)139

Policy set to simulate the EU open competition between rail passenger operators and
the availability of an integrated Europe-wide railway network, assuming an impact on
travel time and costs of passenger transport.

Relevant information on the content of the measure and its implementation:

- The activation of this measure applies a reduction of rail passenger user costs
and of rail travel time for long distance trips (i.e. local rail is NOT affected by this
measure).

- The user can set the expected value of the average impact on tariffs and travel
time: the same variation (in relative terms) is applied for all countries. The chang-
es set by user occur over a ramp up period of 5 years starting from the year se-
lected for the application of the measure (to take into account the time needed for
new operators to enter in the market) and remain stable (in terms of percentage)
for the rest of the simulation.

- In order to provide a reference to the user, predefined values are set in the inter-
face. Based on professional judgment, a 6% reduction of rail passenger user cost
and a 3% reduction of rail travel time for long distance trips are implemented.

1144 Stimulate the integration of inland waterways into the transport sys-
tem (RIS integrated with eFreight and eCustoms)

Policy set to simulate the development of the River Information Services, assuming an
impact on IWW transport time thanks to the reduction of administration burdens and
the provision of information exchange for freight transport.

Relevant information on the content of the measure and its implementation:

- The activation of this measure corresponds to apply a reduction of transport time
by inland navigation for international trips (i.e. national inland navigation by rail is
NOT affected by this measure).

- The variation is set by the user: the same variation (in relative terms) is applied
for all countries.
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- The time reduction occurs over a ramp up period of 2 years starting from the year
selected for the application of the measure and remain stable (in terms of per-
centage) for the rest of the simulation.

- In order to provide a reference to the user, a 10% reduction of transport time by
inland navigation for international trips is set in the interface. This is based on
professional judgment.

1.1.45 Simplification of formalities for ships travelling between EU ports
(“Blue Belt")

Policy set to simulate the simplification of administrative procedures for sea transport
(cargo and passengers) between European ports, leading to shorter transport time and
slightly reduced cost for ship freight mode.

Relevant information on the content of the measure and its implementation:

- The activation of this measure corresponds to the application of a reduction of
time in ports by maritime mode and of non-fuel ship costs.

- The user can set the expected value of the average impact on costs and time: the
same variation (in relative terms) is applied for all countries.

- Short distance maritime transport will benefit most from the reduction of time in
the port, because that portion of time has a higher weight on the overall journey
time. The non-fuel ship costs are the main component of ship costs used for
mode split: nevertheless, reducing these by 2% means reducing the total ship
costs by 1.8%.

- The changes set by the user occur over a ramp up period of 3 years starting from
the year selected for the application of the measure and remain stable (in terms
of percentage) for the rest of the simulation.

- In order to provide a reference to the user, predefined values are set in the inter-
face. Based on professional judgment a 10% reduction of time in port for trips by
maritime mode and about a 2% reduction of non-fuel ship costs are implemented.
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1.1.4.6 Single European Sky Il (COM(2008)389)

Policy set to simulate the Single European Sky initiative (SESAR) with the improve-
ment of flight path efficiencies, assuming a decrease of passenger costs and time at
the airport, as well as an increased fuel efficiency.

Relevant information on the content of the measure and its implementation:

- The activation of this measure corresponds to apply a reduction of time at the
airport, differentiated by NUTS | zone depending on the current level of delays of
each airport of the zone.

- In addition, thanks to reduced cost for the airlines, also the non-fuel component
of passenger costs is assumed to be decreased. Finally, fuel efficiency during
airplane take-off and landing is assumed to be improved.

- The user can set the expected value of the average impact on time, costs and ef-
ficiency: the same variation (in relative terms) is applied for all countries for costs
and efficiency, while the impact on time at the airport is differentiated by NUTS |
zone. This differentiation takes into account the current congestion levels of air-
ports.

- The changes occur over a ramp up period of 3 years starting from the year se-
lected for the application of the measure and remain stable (in terms of percent-
age) for the rest of the simulation.

- In order to provide a reference to the user, predefined values based on existing
literature on the SESAR program5 are implemented in the interface. The reduc-
tion of time at the airport ranges from 1% to 7% (depending on the current level
of delays of each airport); the non-fuel component of passenger costs is de-
creased by about 5% (resulting in a reduction of the total costs by about 2-3%),
the fuel efficiency during airplane take-off and landing is implemented by a 10%
reduction of fuel consumption.

S http://www.sesarju.eu/
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1.1.5 Efficiency standards & Flanking Measures

1.15.1 CO2 emission limits for HDV, LDV and cars

Policy set to simulate restrictive limits on CO2 emissions from new vehicles (cars and
trucks)

Relevant information on the content of the measure and its implementation:

- The activation of this measure corresponds to improve the fuel efficiency of new
vehicles purchased. The reduced fuel consumption results in reduced CO2 emis-
sions from new vehicles.

- The implementation of limits on CO, emissions from new vehicles (for cars and
vans only) is assumed in the reference scenario, according to current EU Regula-
tions (for new cars 130 g/km in 2015 and 95 g/km in 2020, for new vans 175 g/km
in 2017 and 147 g/km in 2020 on test cycle). This measure implies the applica-
tion of further limits in the following years, namely:

o for new cars 70 g/km in 2030 (-56% compared with the 2007 fleet aver-
age of 158.7g/km)

o for new vans 110 g/km in 2030 (-46% compared with the 2007 fleet av-
erage of 203 g/km)

o for new heavy duty vehicles a reduction of 25% in 2030 compared with
the 2007 fleet average CO, emissions.

- The changes occur over time with a predefined reduction of the fuel consumption
factor.

1.15.2 Standards for controlling air pollution (CO, NOx, particulate matter)

Policy set to simulate restrictive limits on pollutant emissions from new vehicles (cars
and trucks)

Relevant information on the content of the measure and its implementation:

- The activation of this measure corresponds to improve the pollutant emission fac-
tors (for CO, NOXx, particulate matter) related to the emission standards after Euro
VI (Euro VII and more).
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- The implementation of standards for controlling air pollution is assumed also in
the reference scenario, according to current EU Regulations for cars, vans and
heavy duty vehicles and assuming a new reference value for later emission
standards (entering in the fleet as of the year 2020 for cars and 2021 for
trucks). This measure implies the application of more restrictive limits for these
new standards (Euro VIl and more) .

- The changes occur over time with a predefined reduction of the pollutant emis-
sion factors for the new vehicle standards.

- The assumption is that from EuroVIl emissions limits are reduced by 22% for CO,
by 28% for NOx and 40% for PM. No changes are assumed for VOC

1.1.6 Transport Planning

1.16.1 Promotion of energy efficiency commercial vehicles

The policy is set to simulate the promotion of purchasing clean and energy-efficient
commercial vehicles (LDV and buses) at urban level

Relevant information on the content of the measure and its implementation:

- The activation of this measure corresponds to two changes. The first change is a
reduction of average fuel consumption of LDVs and buses in the local distance
band.

- The second change is an increase of the share of electric LDV which will be
achieved by increasing the preferences in the logit function estimating the proba-
bility of a decision for an battery-electric LDV.

- The user can set the expected reduction of average fuel consumption: the same
variation (in relative terms) is applied for all countries.

- The changes occur over a ramp up period of 2 years starting from the year se-
lected for the application of the measure and remain stable (in terms of percent-
age) for the rest of the simulation.

- In order to provide a reference to the user a predefined 15% reduction of average
fuel consumption of LDVs and buses is set in the local distance band, based on
professional judgement.
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1.1.6.2 City logistics

This policy includes various measures regarding urban freight distribution (e.g. urban
consolidation centers) aimed at reducing the traffic of heavy duty vehicles through cit-
ies and metropolitan areas by means of the implementation of technical and planning
measures.

Relevant information on the content of the measure and its implementation:

- The activation of this measure corresponds to the implementation of an incre-
ment of the average load factor of HDVs and of the average load factor of LDVs.
The latter increment is expected to be larger than the former as the measure is
focused on local distribution where light vehicles are predominantly used.

- The user can set the expected reduction of the average load factor by vehicle
type: the same variation (in relative terms) is applied for all countries.

- The changes occur over a ramp up period of 5 years starting from the year se-
lected for the application of the measure (in order to take into account the setup
of facilities and services)and remain stable (in terms of percentage) for the rest of
the simulation.

- In order to provide a reference to the user, predefined impacts based on profes-
sional judgement are implemented in the interface: an increment of 1% of the av-
erage load factor of HDVs and an increment of 15% of the average load factor of
LDVs.

1.1.7 Research and Innovation & Other

1.1.7.1 Electromobility Road

The policy is set in order to accelerate the diffusion of vehicles with electric propulsion
into the European car vehicle fleet.

The user interface allows the activation of the measure which changes a different set of
parameters affecting the speed of diffusion of battery-electric vehicles.

Relevant information on the content of the measure and its implementation:

- The model simulates the purchasing decision of a certain fuel type based on
costs of operation, purchasing costs and on user preferences (perception), which
cover soft factors like image or safety of certain car propulsions.
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- Activating this measure will increase automatically an improved user preference
regarding battery-electric vehicles. The TPM starts in the year 2015. The level of
change is predefined and the level of change has been tested in previous ASTRA
projects (e.g. GHG-TransPoRD).

- The changes are implemented in 2015 and remain (in terms of percentage) for
the rest of the simulation.

- The activation of this measure goes hand in hand with a faster decline of pur-
chasing prices for battery electric vehicles than in the Reference Scenario. The
model assumes economies of scale for the battery system with a learning rate of
10% starting in 2015. The underlying potential diffusion and cumulated produc-
tion of BEV, HEV and PHEV is assumed to achieve a level of 65% of the total
vehicle stock in 2050.

- In parallel, the activation of this measure induces additional R&D investments in
economic sectors that are directly affected by this measure (e.g. Electronics,
Chemicals). These investments are implemented starting with the predefined
year 2015 and remain until the end of the simulation. The total amount of R&D
investments is derived from the results of the GHG-TransPoRD project.

- Another assumption of the TPM is an accelerated establishment of a recharging
infrastructure.

1.1.7.2 H2 Fuel Cell vehicles

The policy is set in order to stimulate the diffusion of H2 fuel cell vehicles into the Euro-
pean car vehicle fleet.

Relevant information on the content of the measure and its implementation:

- The model simulates the purchasing decision for H2 fuel Cell vehicles based on
costs of operation, purchasing costs and on user preferences which cover soft
factors like image or safety.

- Activating this measure will increase automatically an improved user preference
regarding H2 Fuel Cell vehicles. The TPM starts in the year 2015. The level of
change is predefined and the level of change has been tested in previous ASTRA
projects (e.g. GHG-TransPoRD6).

66 www.ghg-transpord.eu



92

ASSIST D6.1

The changes occur in the year 2015 and remain (in terms of percentage) for the
rest of the simulation.

The activation of this measure goes hand in hand with a faster decline of pur-
chasing prices for H2 Fuel Cell vehicles than in the Reference Scenario. The
model assumes economies of scale with a learning rate of 10% starting in 2015.
The underlying potential diffusion and cumulated production is assumed to
achieve a level of 65% of the total vehicle stock in 2050.

In parallel the activation of this measure induces additional R&D investments in
economic sectors directly affected by this measure. These investments are im-
plemented as of 2015 and remain until the end of the simulation. The total
amount of R&D investments is derived from the results of the GHG-TransPoRD
project.

Another assumption of the TPM is an accelerated establishment of a refilling in-
frastructure.

1.1.7.3 Compulsory safety standards in road vehicles

The policy is set to simulate the diffusion of a variety of technical safety systems in
road vehicles such as driver assistance systems, seat belt reminder, eCall and vehicle-
infrastructure interface.

Relevant information on the content of the measure and its implementation:

The activation of this measure corresponds to the implementation of a reduction
of accident rates for cars and trucks. Different reductions are applied to urban
and non-urban accidents rates and according to the seriousness of the accidents.
It is assumed that the impact is stronger for injuries than for fatalities. The impact
on material damages is assumed to be zero.

In addition, the reduction of accidents and related costs produces a reduction of
the insurance costs for road modes (car and truck).

The user can set the expected reduction of the accident rates: the same variation
(in relative terms) is applied for all countries.

The changes occur over a ramp up period of 5 years starting from the year se-
lected for the application of the measure (in order to take into account the setup
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of infrastructures, technologies, etc.) and remain stable (in terms of percentage)
for the rest of the simulation.

- In order to provide a reference to the user, predefined impacts based on profes-
sional judgment are implemented in the interface. The risk factor for cars is re-
duced by 5% to 10% (respectively in urban and non-urban context), while the
truck accident rate is reduced by 7% to 10% for fatalities and injuries respective-
ly. The insurance costs are reduced by 5%.

1.1.7.4 Increased replacement rate of inefficient and polluting vehicles

The policy is set in order to stimulate the replacement of inefficient and polluting vehi-
cles into the European car vehicle fleet

The user can activate this measure only for all EU member states together. He can
define the point of time when the measure should start.

Relevant information on the content of the measure and its implementation:

- The activation of this measure increases the probability of scrappage of fossil fuel
based cars (despite CNG and hybrid electric vehicles) for each of the five car age
cohorts by 25%.

- The policy can be implemented at a desired point of time and will be kept con-
stant for the rest of the simulation.
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Annex 4

Structure of the data input from TRANS-TOOLS model

The link with the TRANS-TOOLS model is implemented in the ASTRA-EC interface in
two ways, as reported in the following paragraphs.

1.1.1 Variation of transport cost and transport time

The first link assumes the implementation in ASTRA-EC of the variation of transport
costs and transport time on the basis of TRANS-TOOLS output while the evolution of
transport demand is endogenously estimated in ASTRA-EC.

For activating this link, the ASTRA-EC model requires as input the relative variation of
costs and times with respect to the year 2010. Absolute values are asked only for road
tolls. The input is required for all modes of transport. As a whole the input consists of
exogenous values for several ASTRA-EC variables (see table A4.1 below).

The level of detail of the TRANS-TOOLS output is not the same as ASTRA-EC (e.g.
TRANS-TOOLS provides also link-based results). Also, TRANS-TOOLS runs make
reference to one year whereas ASTRA-EC works with trend data over time until the
year 2050. This means that the user needs to process TRANS-TOOLS results before
being ready to use these results as exogenous input for ASTRA-EC.

The process to produce the data includes four steps:

a)Run the TRANS-TOOLS model at different time thresholds (e.g. 2010, 2030 and
2050),

b)Extract the data for transport time and transport costs and estimate the average
values of the variables reported in table A4.1 at the required level of detail (e.g.
country level),

c) For each variable, interpolate the values obtained for the different time thresholds
in order to estimate a value for each year between 2010 and 2050.

d) For each variable, compute the index relative variation with respect to the year
2010 (index for the year 2010 = 1).

As mentioned above, tolls are required in absolute values rather than as indexes.
Therefore, step d) of the sequence is not needed.
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Table A4.1: Description of input variables format from TRANS-TOOLS
Variable Description SELMENES ) G
tion
TRA_pass_TT_impact_toll_road[Co Value of road toll for cars over Euro/
. Country .
untry] time vehicle
_ Index over time of relative
TRA_pass_TT_impact_share_tolled ygriation of the share of tolled ~ Country dmnl
_motorway[Country] network by country
TRA_pass_TT_impact_bus_fare[Co Index over time of relative
o Country dmnl
untry] variation of bus fare by country
) ) Index over time of relative
TRA_pass_TT_impact_train_fare[C  yariation of train fare by coun- ~ Country dmnl
ountry] try
_ ' Index over time of relative Countrv to
TRA_pass_TT_impact_Air_cost[Co  yariation of air user cost by OD countrry dmnl
untry, Country_2] pair at country level y
) Index over time of relative
TRA_fre_TT_impact_road_cost[Co  yariation of truck production Country dmnl
untry] cost by country
TRA_fre_TT_impact_toll_cost[Cou Value of road toll for trucks Euro/
. Country :
ntry] over time vehicle
) ) Index over time of relative
TRA_fre_TT_impact_rail_cost[Cou  yariation of freight rail costby ~ Country dmnl
ntry] country
_ Index over time of relative
TRA_fre_TT_impact_IWW_cost[Co  yagriation of freight inland wa-  Country dmnl
untry] terways cost by country
_ Index over time of relative
TRA_fre_TT_impact_SHIP_cost[Co  yariation of freight maritime Country dmnl
untry, Country_2] cost by country
Index over time of relative
variation of average travelling NUTS | dmnl
INF_TT_impact_time_road[nutsl]  time by road by NUTS I
Index over time of relative
] ) ) variation of average travelling ~ Country to dmnl
INF_TT_impact_time_road_interna time by road by OD pair at country
t[Country, Country_2] country level
Index over time of relative
variation of average travelling NUTS | dmnl
INF_TT impact_time_rail[nuts1] time by rail by NUTS |
Index over time of relative
] _ o variation of average travelling  Country to dmnl
INF_TT_impact_time_rail_internat  time by rail by OD pair at coun- country
[Country, Country_2] try level
INF_TT_impact_IWW_terminal_ti  Index over time of relative Country dmnl
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Segmenta-

Variable Description X Unit
tion
me[Country] variation of average freight
Inland waterways terminal time
by country
) ] ) ) Index over time of relative
INF_TT_impact_train_terminal_ti  yariation of average freight Country dmnl
me[Country] train terminal time by country
Index over time of relative
) ) ) variation of average passenger
INF_TT_lmpaCt_access_tlme_a|r[n access and in airport time by NUTS | dmnl
uts1] NUTS |
) . ) ) Index over time of relative
INF_TT_impact_ship_terminal_tim  yariation of average freight Country dmnl

e[Country] ship terminal time by country

It is worth to note that, even if this linkage with TRANS-TOOLS is activated, ASTRA-
EC will use the endogenous values of tolls until the year 2010. Therefore, it is recom-
mended to check the consistency between the average values of tolls estimated from
TRANS-TOOLS and those implemented in ASTRA-EC (provided in the file “in-
put_ExogTT.xIs” for convenience) in order to avoid undesired spurious variations dur-
ing the simulation.

Once the TRANS-TOOLS output has been processed according to the steps above, it
is ready to be imported in the ASTRA-EC model through the interface. The interface
functionality (described in chapter 4.5.1) opens an excel file where data should be
stored (each variable in a different spreadsheet). In this file there are values associated
to each variables but they are just for illustrative purpose (except for road tolls where
the reference scenario values are reported).

1.1.2 Variation of transport cost, transport time and transport demand

The second link consists of implementing in ASTRA-EC the variation of transport costs,
transport time and transport demand on the basis of the TRANS-TOOLS output. In this
case, some feedbacks on transport demand are not activated as explained in section
5.4).

If this type of linkage is chosen, the required input from the TRANS-TOOLS model in-
volves a huge amount of data. All the variables in table A4.1 are needed plus many
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other variables regarding transport demand?’. The number of these variables is large
because the transport demand is segmented by freight / passenger, by mode and by
context (intra — NUTS Il distance bands, national or international).

The steps to prepare the data are the same as for the first link:

a)Run the TRANS-TOOLS model at different time thresholds (e.g. 2010, 2030 and
2050),

b)Extract the data for transport time and transport costs and estimate the average
values of the needed variables (see below) at the required level of detail (e.g.
country level),

c)For each variable, interpolate the values obtained for the different time thresholds
in order to estimate a value for each year between 2010 and 2050.

d) For each variable, compute the index relative variation with respect to the year
2010 (index for the year 2010 = 1).

Again, tolls are required in absolute values rather than as indexes. Therefore, step d) of
the sequence is not needed.

The list of variables required as input by the ASTRA-EC model and their segmentation
is reported in the exogenous file “input_ExogTT-All.tab” annexed to the model and the
interface. In this file there are values associated to each variables but they are just for
illustrative purpose.

Given the number of variables it is not practical to use Excel to prepare the input data.
The user should produce the .tab file, then from the interface the file can be automati-
cally imported in the ASTRA-EC model.

7 The list of variables required as input by the ASTRA-EC model and their segmentation is re-
ported in the exogenous file “input_ExogTT-All.tab” annexed to the model and the inter-
face.
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Annex 5

Tutorial

This tutorial explains step by step how to simulate a policy measure and read results
using ASTRA-EC. The explanation is made, using the measure “Urban road pricing”;
the procedure is the same for all other measures. Also, how to read results is shown for
some indicators.

The tutorial is made of two main sections. Section 1 explains how to simulate a meas-
ure , section 2 describes how to display results.
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1 Simulation of a policy measure

Start the Interface by double-clicking the “ASTRA-EC_model_interface.vpa” file (see
section 1.2 of the user guide).

Click Enter in the middle of the screen and wait while the model and the utility are load-
ing. At the end, the HOME screen will be shown.

ASSIST

ASsessing Ml ¢
the Social and economic Impacts & z -
of past and future & -

Sustainable Transport policy
in Europe

http:/www assist-project eu

-ENTER -

Paogect co-unded by the
Ewropoan Commisson - DG MOVE

T Rerseasch Framework Programme

ASSIST

ASsessing Ml ¢
the Social and economic Impacts & z -
of past and future = -

Sustainable Transport policy
in Europe

http:/www assist-project eu

...loading...

- . Propect co-hundad by the
= Ewropoan Commisson - DG MOVE
TN
e TETTT S AT Lersadech o Progr
At TR A Tih Reseasch Framewark Programme
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To set up a new scenario, click the Simulation button:

ASTRA-EC model

ASsessment of TRansport strategies

STRUCTURE ‘ SIMULATION ‘ QUTPUT
Il
To explore the model structure, To implement licy measures. To analyse the cutput of the simulations
the linkages between modules, (individuall kages) with reference to transport, econcmic,
the equations and relations and test the impacts emvironmental and social indicators.
between varables of exogenous scenarios

(e.g. poputation grawth)

- Z=Z Fraunhofer 1 11271
LR

The SIMULATION screen will be opened. Let's assume you want to run a policy sce-
nario, which includes urban pricing. This policy is part of the Pricing domain (the full list
of measures and their classification by domain is provided in table 4-1 of the user
guide), thus click the >> button beside “Pricing”, in the “Modify policy options” frame:

Modify policy options

= Pricing = i & Flanking
axation 2| Transpon Planning
T & >>|  Researchand innovation & Other

2] Internal Markets

Change
Fusl price trend R AR ADD DATA
Emession tacions by vehicl tpe FREFARE ADD DATA
Extomaity cost Polltant emissions and acodernts PREFARE A DATA
o €02 enmessions (srotorn) 85

TEE L2

External trends

SIMULATE WITH SAVELIST SAAULATE VATHOUT SAVELSST CANCEL
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In order to set up the urban pricing policy you have to:

1. Activate the policy “Urban road user charging / access restrictions” by ticking the
checkbox beside the name of the policy.

2.Set the year of implementation (e.g. to 2030), scrolling the slider or directly typing
the value in the box.

3.Choose how to set the values for the variable linked to the policy. You can
choose to set detailed values by zone and year or to set a unique value for all
countries and for the whole simulation period (from the year selected in the previ-
ous step until the year 2050):

= Continue with section 1.1 to see how to implement detailed values, or

= Jump to section 1.2 in order to see how to set a unique value.

Infrastructure Charging / = Lirban road user chargang | Acoess resinchions

Access Restrictions Schemes | Yoarof
! l: e of implemmentabon

Car rosd charging schemes

Yeas of impaementabion e PREPARE ADD ATA
AT
r  euom e
Raiiweny infrastruchiee chaeges demcte (2001/14EC)
&l
I~ Passenger Yieas of impaeerabon = e FREPARE ADD DATA
e [ =

I Freight Yeear of ! l FREFARE ADD DATA

NEXT Pricing polcies |

OTHER POLICIES SIMULATE WITH SAVELIST SMULATE YATHOUT SAVELIST RESET
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1.1 Implementing detailed input

Select the first radio button, beside Prepare, then click Prepare. The Excel file “in-
put_UrbanRoadCharge.xlIs"1 will be opened.

; = ] SMULATION PRICING POLICIES (1/2)
by

Fssist
Infrastructure Charging / ¥ Urban road uses changing | ACoess restrichions
Access Restrictions Schemes k1 |

Yeas of impiementaton

I Car road chargieg schemers
2] ;
Yeear of implemeniaton = e FREFARE ADD DATA

Raibway infrasiruciee chasges depcive (2001/14EC)

2]
I~ Passanger Yieas of impaeerabon —m———— s FREFARE ADD CATA
e [m )
& evobanky o —
I~ Freigpt Year of implementation e PREPARE ADD DATA
m M o
& ewobminkm ——
NEXT Pricing polcies l
OTHER POLICES SIMULATE WITH SAVELIST SRRRATE WATHOUT SAVELSST RESET

Most likely, when the file is opened a warning is issued on the upper part of the screen
that macros are not activated. You have to activate macros by clicking on the button
Option and then select activate.

EFY-0-@-_ .~ o @K - input_UrbanRoadt
Inserisci Layout di pagina Formule Dati Revisione Visualiz
_—'] |Ca|ibri *|11 *||A == §||¥}"| ||‘E'J‘TI.‘Stﬂ:3CBPu IE
—— 53 e
Incolla ¥ PG § ~|| i || S - _&4 | = =||2= #=|| = Unisci e centra ~ IE_._i_
@ Avviso di protezione Le macro sono state disattivate. Opzioni...
= =L fo | U:\RrogattidtpBEASSTST\Lavoro\WP4\ASTRA-
4 A | B | c

1 The Excel files used to provide detailed input are stored in the subfolder “interface”
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In the first sheet of the file, named “list of the variables”, the policy is described and the
used variables are listed. A legend of the subscripts involved in the equation of the var-
iables is also presented.

A 8 c o E f G H ' i [ L M [
1 Transport pelicy Car urban road charge scheme [ access restriction
2 Category Pricing
3 Sub-Cstegery  Infrastructurs Charging / Access Restrictions Schemes

5 The policy is 361 to chatge car vehiches for entering in a urban ares

6 The charge is applied based on trips (eure/trip | and can be differentisted by NUTS | zone (variable TRA_pass_urban_road_charge ).

7 The charge applies only 1o trips within 8 urban sres: therelore, the share of trips in urban context by NUTS Il zone and distance band is estimated on the basis of the classification by 'Urban-rural typology’ of EURDSTAT,
9 Modify in the cell below the name of the file to save the input of the car pricing policy (default name input_UrbanRoadCharge.tab).

10 U:|Progetti|11p06-ASSIST|Lavoro | WPE\ASTRA-EC interfoce \ASTRA-EC_test|input_UrbanRoadCharge tab

11

13 Shest Input Variables

Create
TRA_pass_urban_road_charge

the Tab file
16

17 Lagand of the subseripts

18 Nutnl
20

21

2

23

24

5

26

27

2

=

Cesiid Republiks

The chosen policy is affected only by the variable “TRA_pass_urban_road_charge”, so
to define the values of the charges go to the sheet “01"2.

In the sheet “01” you can specify the charge values (in Euro/trip as specified at the top
of the sheet, in the cell B4) for each zone (NUTS1) and for each year you want3. To
provide ASTRA-EC with a complete dataset (and avoid warning messages) the sheet
provides values for the whole modelled period from 1995 to 2050. However, values
from 1995 to 2010 are not changeable (for this policy all values are zero). Of course
you can also paste data from another Excel sheet you may have prepared in advance.

2 Other policy measures are more complex and the input is defined in more variables. In that
case the Excel file will include more sheets and the procedure explained here should be
repeated in all relevant sheets.

3 Note that if you specify a charge for some years before the initial year you set previously in
the PRICING POLICIES screen the model will not complain, but the specified charges will
be disregarded, i.e. the initial year setting prevails on the data of the Excel sheet.
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Once you have finished to code the charges in the sheet “01”, click the Create button
in the cell B1 or, alternatively, go back to the first sheet and click the Create the Tab
file button in the upper left side of the screen. In case of more complex policies, where
there are more sheets available for setting the input you should complete the definition
of the input in each sheet before clicking the button.

Al hall - B back to Mein mena ]
x T s [ o 3 G G " [ i 3 ' " ] o ] a W [3 T 1 w Ka
El 1
4 Creste
1 Variabls : TRAR (s _urban_road_charge
] it +
|5
& o o o a o [
7 i o I | ol L] ol
' [] o [ of [ of
] o S | il [
10 o] [ o o o o]
1 o o af of o of
1 o o oo o o |
1) of 0 [ of o o |
1 o 0 ) af o of
15 o o [ of o [
16 of o o of of o
Fi] [ - o o o o]
18 o o o aof o of
w B N S N S S
20 of [ o of o of
L o o o o o o
1 o o o aof o of
n L:| H & ¢ L I—
E o o ) o e o
T3 o o o o o o
T o o ) af o q
a o 9 ol o | L
3 o o [ o o ol
) of o af of o of
3 o o oo o o
i of 0 [ of o o
7] o 0 ) af o of
=n o o o af o o
2 B BT S S S S|
» [} o ) of o of
3* o o o o o ol
37 of o ) af o of
n L1 L | ol .1 o=
MR K| htof the varisbes | 01 FD Ll [
proes | oS o 3 | e S Y st
| c [D ] E F [e] n

scheme [/ access restriction
ccess Restrictions Schemes
tering in a urban area.
ip ) and can be differentiated by NUTS | zone (variable TRA_pass_urban_road_charge ).
n area: therefore, the share of trips in urban context by NUTS Il zone and distance band is estimated on the basis of
to save the input of the car pricing policy (default name input_UrbanRoadCharge.tab).

ITRA-EC interface \ASTRA-EC_test\input_UrbanRoadCharge.tab

ples
arge

Create
the Tab file

|5 (35 zones}

Ostasterreich
Sudasterreich
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By clicking the Create button, a macro will read the content of the sheets and create in
the working directory the file “input_UrbanRoadCharge.tab”, that will be automatically
converted to the .vdf format. A message will confirm the successful operation.

——— 5
Microsoft Excel Iéj

L

UA\Progetti\11p06-ASSIST\Lavoro\WP4\ASTRA-EC
interface\ASTRA-EC_test\input_UrbanRoadCharge.vdf ready to be
imported.

You can always change the name to the .vdf file, but if for any reason you want the
macro to save the file with another name you can just modify the name in cell A10 of
the sheet “list of the variables” (text in red).

A B © D E H

1 Transport policy Car urban road charge scheme [/ access restriction

2 Category Pricing
3 Sub-Category Infrastructure Charging / Access Restrictions Schemes
4

5 The policy is set to charge car vehicles for entering in a urban area.
6 The charge is applied based on trips (eure/trip ) and can be differentiated by NUTS | zone (variable TRA_pass_urban_road_charge

7 The charge applies only to tri ithin arhan-area-theraf the-share of trips in urban context by NUTS 1l zone and distance ban
o s
Maodify in the cell below the name of the file to save the input of the car pricing policy (default name input_UrbanRa harge.tab).
W\Lauom\WP:I‘,ASTRA-ECinterface‘,ASTRA-EC_test‘,input_UrbanRoadCharge.tab
11

12

13 Sheet Input Variables

14| 01 ITRA_pass_urban_road_charge Create
. =  E the Tab file

Close the Excel file without saving (so that the default values keep being available for
the next time).
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Again in the PRICING POLICIES screen, click the Add data button.

- MEEE ¢ sMULATION ! PRICING POLICIES {1/2)
A
Fssist
Infrastructure Charging / ¥ Urban road user chargang | AC0ESS restrichons:
Access Restrictions Schemes il |
Yeur of implementabon ﬂ:_ wl PREPARE ADD DATA
i [ .
- eurotnp
I~ Car rosd charging schemes
& ’ ;
Year of imphemanlabon = e FREFARE ADD DATA
£ O =
& SuohMam —
] "
Raiiweny infrastruchiee chaeges demcte (2001/14EC)
&l .
I~ Passenger Yias of implementabon —m—— /% FREPARE ADD DATA
e - ™o
& evotankm e j—
I Freight Y of implementation e - PREPARE ADD DATA
v L] =
& ewohainkm S je—
NEXT Pricing polcies |
OTHER POLICEES | SIMULATE WITH SAVELIST [ SRRRATE WATHOUT SAVELSST RESET

A file-open dialog will ask you to select which .vdf file to load. Select “in-
put_UrbanRoadCharge.vdf” file and click Open. The preparation of the detailed meas-

ure input is complete.

- 3
B Apd A . i POLCES 1 o
| = Lavoro » WP4 » ASTRA-EC interface b ASTRA-EC_test » v| 4 || CerconsTRA-EC 1t P
o T
Organizza = Nuova cartella = I @
). Coordinamento *  Nome Ultima modifica Tipa -
). Comspondenza FOT_EVndf File VDF
L Lavoro FOT_Iv.vdt File VOF
| Mote teeniche input_ExogTT-All vdf 15/10/2013 1224 File VOF i
). Rapporti = input_UrbanRoadCharge.vdf 15/10/2013 1616 File VDF
L WP1 ] LDV_IV2wdf 03/05/2013 02:28
L WP2 LOV_IV3.vdf
) wp3 MAC_con_EV.vdf
L WP4 MAC_con_IV.vaf
L. ASTRA-EC interface MAC_emp_EV.vdf
). _old_ MAC_emp_Vvdf
| ASTRA-EC test MAC_gdp_EV.vdf 2013 0958
| interface MAC_gdp_IVvdf 2013 10:14 -
). immagini | 2l L4
Nome file: nput_UrbanRoadChargevd! - | Datasets (Runs) n
=]
-
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1.2 Implementing a simple input

To implement a fixed charge for all countries and for all years (after the initial year)
select the second radio button, beside “euro/trip” and scroll the next slider to set the
desired value (or type the value directly in the box).

= Ml sauamon ! PRICING POLICIES (1/2)

I
Fssist
Infrastructure Charging / ¥ Lirban road user changng § access restnctions
Access Restrictions Schemes. (1 ol i -
plementation e pe— v AL ADD DATA
(W8 m
& euninp e
I Car road charging schemes bj1 ;‘ ﬁ
¥
= Year of implementation = e PREFARE ACO DATA
T

Flaibveary snfrastruciure charges dnecive (200114EC)

|
T Passenger Yout of smplementabion . eeeeee— PREFARE ADD DATA

T & eustunkn oo —

I~ Frsight Yeat of =¥ FRERAAE ADD DATA
= & euctminkm | je—

NEXT Pricieg poboes |

OTHER POLICES. SIMULATE WITH SAVELIST SAULATEL WITHOUT SAVTLIST RESET
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1.3

Simulate the measure

The procedure described above can be repeated for as many measures as you want,
to include different policies in the policy scenario. After having set up all the measures,
click the Simulate with savelist button in the POLICY screen or in the SIMULATION
screen.

= = N | SIMULATION
i
TS5
Modify policy options
*|  Pricing
=] Taxation
1 (Transport & Inf
=] Internal Markets
Change alternative
™ Fued price rend ERpEARY ALD pATA
(1]
I Emisseon Taciors by vehede hpe OREFRRE ADD DATA
=
™ Externality cost Polutant ermessons and accidents
(i} 02 emvssions (euolonn)
External trends @
SIMULATE WITH SAVELIST

& Flanking

Transport Planning

B0 E

Research and Innovation & Other

FREPRRE ADD DATA
as
25
1995 2050
SRALATE WITHOUT SAVEUST CANCEL

A file-save dialog will ask you to specify a name and a location for the output file. Type
the desired name (e.g. “test_policy_1") and click Save.

ASTRA_EC_Se Fieterence v -

L wel
L owe2
Lwea
wat
ASTRA-EC interface

FOT_Bvwat

L o
ASTRAEC st

i m;m"P - —— L T st
= Lavors ¢ WRE TRA-EC & STRA-EC test » BT
2.2 Livors » ASTRA-EC intertace » ASTRA-EC test »
Coganaza v Muowa carieils @
b Lavoro -
Note tecnache
I intertace
Rappor
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A box will pop up to inform first that the simulation is being set up:

q Setting up the simulation.

T
Stop

And then that the simulation is proceeding (time is updated from 1995 to 2050 in five
years steps):

q Time = 2050
T
Stop

At the end of the simulation the OUTPUT screen of the interface will be automatically
shown.
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2 Analyse the outcomes

At the end of a simulation you will be moved to the OUTPUT screen and the new sce-
nario will be shown in the “Loaded runs” box in the lower left side of the screen.

E = DBl | OUTPUT OF THE LOADED SCENARIOS

Al
Fseysc
et Export all ndecators I Verdy polcy changes |

KEY INDICATORS

ECONOMIC ENVIRONMENTAL I SOCIAL

I Loaded runs: The output ingicators aliow 1o check results of the simulations: before starting at least one dateset must be loaded in the box
to the side.

More than one dataset can be lcaded at the same time in order to compare the outcome of alternative scenarios.

The indicators are categorised inta the four topics above:

press thy buficn to open each decicated output page

From this screen you can:

verify the policy changes (section 2.1);

look at a set of key indicators (section 2.2);

look at several indicators in different domains (section 2.3)

export all indicators to analyse them with another program (section 2.4).
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2.1 Verify policy changes

Policy changes can be checked against any other scenario, in most of the cases you
will want to check changes with respect to the reference scenario. First you have to
load the reference scenario dataset. Click the Change button in the left-lower corner of

the screen.

= NEEl ' OUTPUT OF THE LOADED SCENARIOS

Exporiatmcaors | Verdy potcy changes |

... . o
ey indicators )
Tramapors Saciery
KEY INDICATORS ECONOMIC ENVIRONMENTAL I SOCIAL
Lomdied rums: The output ingicators aliow to check results of the simulations: before starting at least one dataset must be loaded in the box
test_pokcy, 0 fha sk,

More than one dataset can be loaded &t the same time in order to compare the cutcome of alternative scenarios.
The indicators are categorised into the four topics above:
press the comespondent button 1o open sach dedicated output page

In the Dataset Control dialog, select the ASTRA_EC_Sc_Reference scenario (you can
resize the window by dragging the borders to read the full names of the datasets). Click

the >> button, then Close.

Diatases Control

Mvcnintie - ks

Dataset Control

Awvailable - Info.. | Loaded - Infa...
ASTRA_FC_Sc_Re & test_policy_1
ASTRA) 780}\&'5
ASTI  Re—

ENYH p21

FOT_E \
FOT_IV
input_ExogTT-All
input_UrbanRoadCl
LDW_IW2 - 1

Load Fram...
Delete

Close I
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Click on the Verify policy changes button.

2 = NEE] ' OUTPUT OF THE LOADED SCENARIOS

AN
“ssist .
[ o T T |

KEY INDICATORS

ECONOMIC ENVIRONMENTAL ! SOCIAL

[ Lowted runs: The cuiput indicators aliow to check results of the simulations: before starting at least one dataset must be loaded in the box
ASTRA_EC_Sc_Reference 10 a6,
fest_pobcy 1 More than one dataset can be loaced at the same time in order to compare the cutcome of alternative scenarios.
The indicators are categorised into the four topics above:

press bution to open output page

CHANGE ]

Select the policy measure you want to check by clicking on the correspondent button in
the left side of the screen. Values of the relevant variables will be shown in the right
side of the screen (e.g. if we have simulated urban road charge, the values of the acti-
vation switch, the initial year and the value of the charges will be shown for each com-
bination of subscripts — NUTS 1 zones for this policy). For each variable/combination,
values are displayed in two lines: one for reference scenario, the other for the policy
scenario (the order is the one shown in the loaded run box). By comparing values you
can check if the run was made applying the desired changes.
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= p= DEE /' OUTPUT | VERIFY POLICY CHANGES

Urban road user charging

Fss1st
Pricing Irterrial Markets
i U read e chargeg Condanns lor wuck ders
‘Car rod chargrg schemes 10 resinchons on Cabotage
Rty eiofl” [oharges - pass Corrreanty radwary erabsaton
R&nq F s treare Ftegrton o wian witerwars
EURCYY Fibe Bet

il 1piw B i

internaksation of costs - reght

Efficiency standards.
T COZ armesson ks
Energy Taustion Drecive: Sardards fof ar pollgon
Veticle Lo
02 conticate - -
Festains o z
Cay logmee
Infrastructure
Ressarch
TENT proyects scoeerated | wl
irprovg kes PT senwces | RO R
H2 Fuel Cefl vehicles.
Compuisory sabety sandants
Feplacement rate of neficent vencies
Loaded runs: Comparison of inputs

of the first two scenarios loaded.
ASTRA_EC_Sc_istererce
_poter ! Eachvariable: 5 repeated wie in the tabie
1o facitate the comparison

he order of the 1ows refiects the order of the
loailed Scenanos

Time (Year)

Switch_trban_pricing
Switch_urban_pricing

Switch_wrban_pricing impst
Swritch_urban_pricing_impot
[Year_urban_pricing
[Vear_urban_pricing
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2.2 View the key indicators

Click the Key indicators button.

EE ' OUTPUT OF THE LOADED SCENARIOS

N
- o)
'SsIS oo ol s [ Vedlypokcycranges |

KEY INDICATORS ] TRANSPORT | ECONOMIC ENVIRONMENTAL SOCIAL
I touded rume: ] The output indicators aliow 1o check results of the simulations: before starting at least one dataset must be loaded in the box
e pokcy 1 10 the side

hare than one dataset can be loaded at the same time in order to compare the outcome of allernative scenarios.
The indicatars are categorised into the four topics above:
press the comespandent bution 1o cpen each dedicated cutput page.

The page reporting the key indicators will be opened showing results of the first key
indicator at the country level in tabular form (if you have loaded more runs results for all
runs will be displayed).

The tabular form is usually the most readable, but if you want to look at results in
graphical form click on the Graph button.

= WEEI / OUTRUT | KEY INDICATORS - COUNTRY
i Selact the spatial level for the list of indicators

A
Fssist Bor | ems | e | meie | crweH | v tomRel Scemane | Eworr | e

& Time {Year) 3000 2008 010 018 020
e ey oy v LY i FTRA_pass_ ¥ n_plm_per Mode_per_Country[Car Coumtry]” Buns: west_policy_1
[TRA_pass Y _pkm_per_Mode_per_Country
. 72,561 74,548 76,649
Trock frolgit irsmapent achvily by g county. : Car BE] 110,377 116,165 114,840
> = g . 50,327
339,458

soP % Car Fl]

62,671

CO2 transport emissions {lank-to-wheei) - [Car DE]

734,154
146,066
79,847
99,755

HEEE

Employment e = St

Salect the Zones and modes
Coumtry

Other output indicators.
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Vensim limits to 16 the plotted combinations of subscripts for the selected variables. If
the dataset includes more combinations, a warning message will pop up.

i ] ] -w g‘
Caution from V
aution from Vensim _ _

L Only the first 16 variables of 145 shown in the graph.

To reduce the number of subscripts combinations (and therefore to make the graph
readable), you should reduce the number of combinations in the dataset. For instance,
you can select only a few countries. To do so, click on the Country button.

= = WEEl / OUTPUT /| KEY INDICATORS - COUNTRY
AT Selact the spatial level for the list of indicators
Fssist amr | ews | eme | mee | craer | ver tomAs Sceans | EPcRT AT
e o SOin Sount — TRA pass Yearly Origin_pkm_per Mode per Country
™
Truck freight transpart actity by engin country = - = e
GoP - et
Ay Exror yoar - MAC. g8 S— e S
CO2 transport emissions {lank-fo-wheei) =3
Employment =] |2 s00000
S
250,000
: ——
1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050
Time (Year)
4, Touhy Cvign_ghem_por_Mode por_Cousstry
I o Sehect the zones and modes
ey _t
Other
CHANGE ] 1 e | v | 500 ]

Click Clear all sel to clean the list of all countries. In the Available Subscript Constants
box select the desired country/ies (e.g. Spain) then click the >> button. Finally click
Close.
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Select for Country Select for Country Select for Country
Subranges ‘Subranges Subranges
Al Al Al
Nane b Selected Sub- None = Selected Sub- Nore Selected Sub-
Country_2 - script Constants County_2 (e st et County_2 ) sl Dot
thailable Sub- - ivailable Sub- ES
tawailable Sub- AT - scrint Constants script Constants
script Constants BE = i = AT
AT . DK = se / BE
BE = ES oK. DK
DK =\ -’.Ll ~ | lles ES
ES L} Fl Fl
Fi Clear All Sl FR i
FR - UK Clear All Sel
Cloge | DE ~ Close ‘ DE

-
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The graph will displayed only for the selected country (if more scenarios are loaded
one line for each scenario will be drawn).

i ASSIST - ASsessing the Social and economic Impacts of past and future Sustainable Transport policy in Europe
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Select the spatial level for the list of indicators
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2 300,000 /
El /
150,000
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To see the percentage variation

from Ref. Scenario button and then again the >> button.

with respect to the Reference scenario, click the Var.
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EEE  oUTRUT | KEY INDICATORS - COUNTRY

3
I
Fssist EUzT EUtS EUl2

Car passenger transpoet activity by origin country
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b E Byt
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syt
Other output indicators
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Time (Year)
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TRA_pass_Yearly_Origin_pkm
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[CarCY]

[Car,.C2]
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[Car,HU]
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[Car MT]

[Car,PL]

[Car.RO]
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[Car,SK]

2000
_Country[Car Country]”
r_Conmtry
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541

1376
125,016
42,032
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e

“Ruams:

iLm

2010 2018
test_policy 1
35,068 41,578

TLOT0

Click the << back button to return to the absolute values.

EE  outeuT

! KEY INDICATORS iation from

3
I
Fssist EUzT EUtS EUl2

rger iranspost activity by origin country and mode
2 Youty Coign ik por ik per: Constly var

| Select the zones and modes
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Time (Year)
"TRA_pass |
TRA_pass_
[Car,BG]
[CarCY]
[Car,.C2]
[Car EE]
[Car,HU]
[Car,LV]
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[Car MT]
[Car,PL]
[Car.RO]
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[Car,SK]

1995

2000 2008
in_pkm_per_Mode_per_Country[Car,Country]”
onuntry

Runs:

2010 2018
test_policy_1

334,493
81,340
26,330
29,302

You can see the key indicators at the aggregate spatial level — EU27, EU15 or EU12 —
by clicking on the related button in the upper-left part of the screen.
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% BBl  oUTPUT | KEY INDICATORS - COUNTRY
"9551:’,‘§ mae | oraen | var ompe Sceans | ExPORT PRNT
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For the European spatial level of analysis, the comparison between the Policy scenario
and the Reference scenario is presented in a different way. When you click the Var.
from Ref. Scenario button a different page is opened where for each Key indicator two
graphs show the trend in absolute terms and the trend of the percentage variation with
respect to the Reference scenario. In addition, two radar graphs summarize the values
of the five indicators in the years 2030 and 2050.
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SSIS© Euis EMz | CounTRY Absclute values Variation vs Ref. Scanario (%) <= Back
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,
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The ASTRA-EC utility needs some seconds to drawn the radar graphs. A message will
be issued when the graphs are ready asking, if no radar graphs are already shown, to
click the Refresh button.

i) ASTRA_EC_utility X

radar graphs ready, please REFRESH

& ASSIST - ASsess...
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2.3 View the indicators by domain

This section provides an example based on one transport indicator; the procedure is
the same for the other indicators also in the other domains.

To look at the transport results click the Transport button.

= = EEl ' OUTPUT OF THE LOADED SCENARIOS
AL
SSIS Export al indcatoes I Verty pobcy changes |

ECONOMIC ENVIRONMENTAL | SOCIAL

KEY INDICATORS

| The output indicators aliow 1o check results of the simulations: before starting at least ane dataset must be loaded in the box
1o the side
Mare than one dataset can be lcaded at the same tme in order to compare the culccme of allemative scenarios.
The indicators are categorised into the faur topics above:
press the P butien 1o epen each dedicated cutpul page.

Loaded runs;
test_pokcy_1

CHANGE

The values for the first transport indicator in the list is shown at the country level, in
tabular format. As for the key indicators you can choose to look at results in graphical
form, switch to spatially aggregated results, select only some combinations, etc.
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I ouTPUT
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1995 2005
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110,398
50,86,

2010

74,602
110,178
50,189
336,701

test_policy 1

While for the key indicators the only subscript available is “country”, when you look at
the other indicators, there may be different segmentations available, such as passen-
ger modes, freight modes and distance band. The procedure to select only some com-
binations of these elements is the same as for selecting some countries (see above).
For instance, you can click the Passenger mode button.
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The subscript PassMode consists of five elements: Car, Bus, Train, Air and Slow. If, for
instance, you are interested in displaying only cars results click None to unselect all
elements, then select Car by clicking on it and then click Close.

Select for PassMode Select for PassMode = =

All | Naone ‘ Cloge |

In each domain there are more pages of indicators. For instance, the indicators of the
transport domain at the country spatial level are divided in three screens. Explore the
other indicators by clicking the Next transport indicators button.

2.3.1 View the outcomes on a map

Some indicators can be analysed through a geographical depiction as well. These ones
present a Map button beside the >> button that all indicators have.

To explain the full functionalities available in the map mode, let's assume that two sce-
narios are loaded (e.g. a policy scenario and the reference scenario). If you are experi-
encing the use of the interface following this tutorial and you have just the policy sce-
nario loaded, load the ASTRA_EC_Sc_Reference run through the Change button.

Click the Map button corresponding to the “Passenger modal split (on pkm)” indicator
at the NUTS Il level.
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A new window will be opened, showing a choropleth map relative to the selected varia-
ble. Since each variable is available for several subscripts combination, the map refers
to one combination at a time. When the window is opened the map will refer to the first
subscript combination (for instance, considering the indicator “Passenger modal split
(on pkm)”, the first map displayed will refer to mode “Air”, which is the first one in the
mode list).

Of course, the map shows values for a given point in time and when it is first opened
the point in time is the initial year 1995.
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The first time the map is drawn, zones/countries are classified into 5 groups automati-
cally defined by the system. These groups are defined taking into account the values of
the variable for the first subscripts combination, so they could not be fully representa-
tive for another subscripts combination displayed. You can however adjust the inter-
vals. Click the Change link under the legend to open the configuration dialog for the
thematism.

Passenger modal split (on pkm)
TRA_pass_EU_Passenger_Modal_Spiit_pkm_criginaNuts2[ Car = Nuts2] Ww=-8

yoaer 1995 L3I

Choose for instance the quantile method to suggest new intervals. This time they will
be based on the distribution of values for the actual combination of subscripts dis-
played.

- - P -
Number of ranges: min 20.320 Number of ranges: min 20.320
max 100.000 max 100.000
quantile mean s0771 mean w71
suggest intervals .
N o
equal interval Rec.s (%) - Label From To Rec.s (%) - Label
natural breaks (Jenks) 5 0 (0%) 0.19-3.75 20.31 62.61 - 62.61
6.05 0 (0%) 3.75- 6.05 62.61 68.93 - 68.93
8.71 0(0%) 6.05-8.71 68.93 72.46 - 72.46
12.69 0 (0%) - 8.71-12.69 72.46 76.68 - 76.68
12.69 7138 1773 (54%) - 12.69 - 71.38 76.68 100.01 - 100.01
T p — ‘- = <
0ls 14.43 .67 429 5714 7138
= y




126

ASSIST D6.1

However you can directly type the values for new intervals. You can also change the
number of intervals by clicking on the drop down menu “Number of ranges”.

= 53
& Thematism & Thematism
Number of ranges: |5 {"J L 13.283 Number of ranges:|5 |y min 13.283
max 25.25¢ ] I max 25,254
suggest intervals ‘V\ mean 16,979 suggest intervals mean 18.979
From To Rec.s (") - Label From Rec.s (%) - Label
13.27 he.65 3(25%) 13.27 - 16.65 13.27 he.es 3(25%) 13.27 - 16,65
16,65 1 2(17%) 16.65-17.01 16,65 17.01 2(17%) 16,65 - 17.01
17.01 ] 2(17%) 17.01 - 18,58 17.00 1858 2(17%) 17.01-18.58
1858 20,86 1(8%) - 18.55 - 20.86 18,58 20,86 1(8%) - 18.58 - 20,88
20,86 25,26 4(33%) - 20,86 - 25.26 20,85 25,26 4(33%) - 20,86 - 25.26
T T T T
]
1
1
1
13.27 15.67 18.07 2046 22.86 25.26 13.27 15.67 18.07 2046 22.86 25.26
oK Cancel O Cancel

Once you have changed settings according to your preferences, click OK to save the
new settings and update the map according to the new classification.

You can switch to another combination of subscripts (i.e. to a different mode in the ex-
ample) using the drop down menu in the upper side of the screen.

test poscy_1 | ASTRA_EC. Sc_Refarerce | Compare

yoar

Passenger modal split (on pkrp! p
TRA_pass_EU_Passenger_Modal_Spit_pkm_originaNuts2[AiL =) Nuts2]
auw |
Gt

1995 a(pn
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You can look at the values of the variable for the other years of the simulation by typing
in the box or dragging the next slider to the preferred year. Otherwise, click the play
button to start the animation: the map will be redrawn every time step.

Passenger modal split (on pkm)
TRA_pass_EU_Passenger_Modal_Spiit_pkm_criginaNuts2[ Car = Nuts2] Ww=-8

2410w

your 2020

Click on a zone to analyse its trend in the simulation period. A bar graph will be shown
in the lower side of the window. The current year is highlighted with the corresponding
bar in yellow and the value of the variable printed at its bottom. Click outside the ana-

lysed zones (i.e. in the sea or in the grey zone) to unselect the zone and close the bar
graph.
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Passenger modal split (on pkm)
TRA_pass_EU_Passenger_Modal_Spiit_pkm_ceiginiNuts2[[Car =) Muts2] WE==g
test pocy ! | ASTRA_EC_Sc_Rederence | Compars

Detail for Suomi | Finland - Ita-Sucmi

o

e . . 78.08
£ }Z H3 s k3 5

During the animation the highlighted bar and its value are updated as the map. You
can change the year of visualization clicking on a bar as well.

ey ]
v N
ey ]
ey ]

man

An alternative method for the selection of a zone is through the list of the zones. Click
the “Select zone” link below the legend: a table listing the mapped zones will be shown.
Double-click on a row to select the corresponding zone. If you do not want to select any
zone, click the “Select zone” link again to close the table.

Passenger modal split (on pkm)
TRA_pass_EU_Passenger_Modal_Spift_pkm_criginxNuts2[Cae  =| Nits2) WE==8

code  Tww &
UEEL  United Kingiom - Eaut
UED  United Kingaom - Nor
UKE]  United Kingdom - Sou
UKE4 United Kingdom - Wes
vl undfl fingdom - Dert
UGz Un om - Leic

Detail for United Kingdom - Wast Yorkehire

oo
ww
(]

£ i 14 i

your 2020 “bn
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In order to navigate the map, you have to deactivate the zone selection first by clicking
the hand icon of the navigation panel in the upper left side of the map (the hand icon
will become coloured in red). Then click on any point of the map and drag it with the
mouse, keeping clicked. Use the mouse wheel to zoom in and out. The navigation
panel provides buttons (with arrows and lens) as alternative method. Click again the
hand icon to activate the zone selection (the hand icon will return coloured in white).

Passenger modal split (on pkm)
TRA_pass_EU_Passenger_Modal_Spiit_pim_originxNuts2[Car =/ Nuts2) WE==8
sest pokcy | | ASTRA EC S¢_Relerence | Compen

Detail for Suomi | Finland - ita-Suomi
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Click the “Compare” tab above the map to show the representation of the comparison
between the first two runs. The choropleth map will be based on a new classification,

that takes into account the percentage difference of the first run in respect with the
second one.

Comparison between test_policy_1 and ASTRA_EC_Sc_Reference
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v
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i
=
o
=

Click on the save as image button (the one with the floppy disk icon in the upper right
side of the window) to export the map as image. A save-file dialog will ask you for the
name and the location of the output file. If the bar graph and the legend are shown,
they will be integrated in the image.

Comparison between test_policy_1 and ASTRA_EC_Sc_Reference
TRA_pass_EU_Passenger_Modal_Split_plm_criginsNuts2[Care = | Nids2]
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You can hide the legend and/or the bar graph by clicking respectively the and the
button in the upper right side of the window.

Click on the save as shapefile button (the one with the text “SHP”, in the upper right
side of the window) to export the map as shapefile. A save-file dialog will ask you for
the name and the location of the output file.

Comparison between test_policy_1 and ASTRA_EC_Sc_Reference
TRA_pass_EU_Passenger_Modal_Split_pkm_criginaNids2{[Car =/ Nits2] WP
tet_poicy 1 | ASTRA_EC_Sc_Redwence | Compare
o
§ oo i L .
G@. = Lavero -_v_a_‘_u_n-(( intertace » ASTRA-EC_jet il oo americies 2|
'Ql' Ovganiza s Nuows cariela - @ |
Logend it |
= i A caiche L intertace.
B seon ). Rappor
LE TSTER] & Wel
B ose-va L we2 5 ‘l
b owe3
I ECR .
— ASTRA-EC interface
i :ﬁsllb\.ic_lm
X g |

b wup — .
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Salya come | Shapefiles (1ah)

= Rascondi canelle saba | | Asnuts ‘
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2.3.2 Export the data

You may want to use the results displayed in an external application. For instance, you
may want to include a chart in report or you want to load data in a worksheet to use it
for further calculations. To export the click the Export button. If you are displaying
graph it will be copied to clipboard as image. If you are displaying a table it will be cop-
ied to clipboard as text format.

OUTPUT | TRANSPORT INDICATORS - NUTS I
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CHANGE ]

TABLE l GRAPH

2

EXPORT

TRA_pass_Yearly_Origin_pkm_per_Mode_per_Nutg}

PRINT

200,000

150,000

50,000

p

2015 2020 2025 2040 2045

Time (Year)

2010

2030 2035

2050

A dialog window will inform you that the content is ready to be pasted in another docu-
ment (e.g. in a MS Word document in case of a graph or in a MS Excel worksheet in

case of a table).

oK
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To directly print the output (the graph or the table, according to what is shown), click
the Print button.
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2.4 Export all indicators

In case you want to save the whole set of results (e.g. to make them available for future
analysis) click the Export all indicators button.
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A file-save dialog will ask you to select the .vdf file (output of a scenario) you want to
export all indicators from, specify the name of the output file and where to save it. Type
the name you want (e.g. “exported”) and click Save. The “exported.tab” file will be cre-
ated in tab separated format. The indicators will be listed sequentially in the file.
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Open the “exported.tab” file with a text editor or Excel to look at its content.

284 TRA pass Share tolled Mosonway NATIHUZSTL
WAk W exported £

Caltrs BT S = S S Ganere K | Hormate Neutrale: - Al Wil ST | Y
I == @ mempemeres - o
M copaimas ® F B E- B-A- B EE R Huecidendown- W% w23 ot Wlemins Pormt | 3 Cancela =
pee [ Caramie : strparens 5 tmert e A
Al -8 & Time
4] A I a c o E ¥ [ H 1 1 3 L M N o a R =
253 TRA_pass_Share_tolied_Motorwary_NAT|EED,ST| [] (] [ o o o o o o o o <
254 TRA_pass_Share_tolied Motcrway_NAT|IEDST] 0029 0033 0036 0038 0.04 0043 0044 00445 0045 00455 0046 i
255 TRA_pass_Share_tolled_Motorway NAT[GR1ST] 0.045 0.081 0.057 0.06 0.063 00675 0,069 o.07 0071 00715 oo
256 TRA_pass_Share_tolled_Motonway NAT[GR2ST] 0.008 0.009 oo o011 a01s 00125 0.013 0013 o3 o3 0013
257 TRA_pass_Share_tolled_Motorway NAT|GR1ST] 004 0.04% oos 0.053 00553 0.055% 0061 00615 0062 00625 0063
258 TRA_pass_Share_toBed_Motorway NAT[GRA,ST] a L] L] o o o o o o o o
255 TRA_pass_Share_tolied_Motorway NAT|ES15T] 0005 0006 0007 0007 0.007% 0008 0008 0008 0008 00085 0L00%
260 ThA_pass_share_tolied_Motorway_NAT|ES2,5T] @Ol 0014 0o 0016 0017 00185 0015 0019 0o 001 0.0z
261 TRA_pass_Share_tolied_Motorway_NAT[ES35T] 0008 0011 002 0003 O3S 00145 0015 00155 0016 0016 0016
262 TRA_pass_Share_tolied Motorway_NAT|ESSST] 0007 0007 0003 0007 0002 00035 0003 0003 0003 0003 0003
263 TRA_pans_Share_tolied_Motorway_NAT|ESS,5T] 0007 000A G0N G033 O3S 0014 Q014 045 005 O0S 0ms
264 TRA_pass_Share_tolied_Motormay_NAT|ESS5T] 0.005 0.006 0.007 0.007 00075 0.008 0008 00085 0008 0009 0,009
265 TRA_pass_Share_tolled_Motorway_NATIFRLST] 0004 0004 0008 0005 0008 00095 0006 0006 0006 0.006  0.006
266 TRA_pass_Share_tolied_Motorwsy_NAT|FR2,5T| 0035 0039 0044 0046 00488 0081 0052 0083 0084 0055 0088 0088
267 TRA_pans_Share_tolied_Motorway_NAT|FR3,5T] 004 0045 0081 0083 008 006 0061 0062 0063 00635 0064
268 TRA_pass_Share_tolied_Motorway_NAT|FRA,ST| 0042 0047 0053 0088 0058 00625 0064 00645 0065 0066 0067
269 TRA_pass_Share_tolied_Motorway_NAT|FRS 5T] 0.055 008 0045 0047 00498 0053 0054 0055 005 00565 0057
270 TRA_pass_Share_tolied_Motorway_NAT|FRE,ST] 0045 0051 0087 006 0.063 00675 0.069 007 0071 00715 007
271 TRA_pass_Share_tolied Motorway_NAT|FRZ,ST| 004 0027 003 0032 00335 00355 0036 00385 0037 00375 0038
272 TRA_pass_Share_tolied_Motoreay_NAT|FRB,ST] 0.044 o008 0.056 0.059 0.062 00665 0.068 0.06% 007 00705 0071
73 TRA_pass_Share_toled_Motorway_NAT[ITCST] 0.032 0.036 L 0.043 0,045 0.048 0045 00495 005 00505 0051
274 TRA_pass_Share_tolled_Motonway_NAT[ITD,ST] 0.032 0.036 004 0.043 0.045 0.048 0045 0495 005 00505 0051
275 TRA_pass_Share_tolied_Motoreay_NAT[ITEST] 0.009 0.033 0.036 0.038 004 0043 0044 00445 0045 00455 0.046
378 TRA_pass_Share_tolied_Motorway_NAT|ITE.ST] 0008 0000 001 0011 A0S 0012 a0 00125 003 6013 6013
277 TRA_pass_Share_tolied_Motorway_NAT[ITG,ST| 0016 008 002 00n 00 00235 0024 00M5 005 0055 0026
378 TRA_pans_Share_tolied_Motorwsy_NATCYOST] [ a [ [ [ o o o o [ o
378 TRA_pass_Share_tolied_Motorway_NATILVOST] 9 ° ] ] (] o o o o o o o
200 TRA_pass_Share_toled_Motorway_NAT|LTDST] o o o o L] L] o o o o o o
281 TRA_pass_Share_tolled_Motorway_NAT[LUOST] L] L] o o L] o o o o o o o
282 TRA_pass_Share_toled_Motorway_ NAT[HULST] 0.015 0.7 0.019 0.0z 0.0 Q022 002 0023 002315 0024 o024 0.024
283 TRA_pass_Share_tolled_Motorway NAT[MU2,5T] 0.015 o.007 0.009 o0z 0.021 0022 00225 0023 00235 o024 0024 o024
0.00% 007 0,019 002 0,021 0022 00225 0023 00233 0024 o024
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