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® Motivation and Description of the Project

® Basic Requirements of Intermodal E-Sharing Services
® Supply Concepts
® Vehicle Concepts
® Intermodal Trip Information

® Evaluation by Transport Models
® Microsocopic Demand Model

® Macroscopic Assignment Model

® Summary
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® Changing travel behaviour in different age classes
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Motivation
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® Multimodal and intermodal behaviour is getting more and more

Important
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The Project ,,leMM*

® Intermodal electric Mobility Management

® Work-Hypothesis:
Electric mobility is successful when

® changing travel behaviour is reflected and
B a suitable supply performance is provided.

B Goal:
Developing and evaluating suitable electric supply services
to cover egress and access to public transport considering the travel

behaviour in the planning area.
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Multi Method Approach - Overview

Supply Intermodal Trip Vehicle
Concepts Information Concepts

Catalogue of Intermodal Trip
Criteria for Information and
Intermodal Acceptance of Basic vehicle
Sharing Services Intermodal concepts
and Hubs Sharing Services
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Vehicle Concepts ﬂ(".

Karlsruhe Institute of Technology

Customer Vehicle Concept

House
Market of

Segmentation Vehicle Quality Technical

requirements of Product
customers Characteristics

Trend Analysis

basic vehicle concepts as input for survey and modelling

,medium* Llight" ,premium®

Motorcycle- Two- Battery

wheelers electric cars

similar
vehicles
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Supply Concepts — Intermodal Services ﬂ(".

1. Identification of potential components of e-mobility services to design service
concepts.

Usability
of the
fleet

Vehicle
concepts

User ICT
costs Services

Transfer
Times

System
Access

‘ Evaluation by SP-survey data

2. Improvement of basic concepts

a) Most promising e-mobility service concepts are further improved
and specified in detail.

b) Detailed transport model based evaluation process.
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Supply Concepts — Intermodal Hubs
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Multi Criteria Catalogue:

Rail based PT-station

Demand potential of at least
1000 residents or workplaces
in catchment area

Minimum service (20
minutes)

Reachability and space for e-
vehicle classes and their
loading infrastructure
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Intermodal Trip Information ﬂ(".

Stated Preference

(Acceptance of E-Sharing Services
on trips and stages)

Revealed Preference
(Intermodal Trip Information)

® Recruitment: National register sample + random route

® Method: CAWI and CATI

B Sample size: 164 persons in 145 households

® Responses rate: around 7 %
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Intermodal Trip Information ﬂ(".

Results: Intermodal Trips

Number of stages on trips

2% 1%

(T

| 1 stage

M| 2 stages
3 stages
4 stages
5 stages

Number of stages with main modes

Public transport —h

Private motorized
transport

Walking

0% 20% 40% 60% 80% 100%

Definition Hauptverkehrsmittel: Das Hauptverkehrsmittel eines Weges ist das ranghdchste
benutzte Verkehrsmittel in allen Etappen des Weges (OV>MIV>Rad>FuR)

B 18 % of all trips are intermodal trips

@ Intermodal trips are mainly covered by public transport
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Intermodal Trip Information

Results: Acceptance

Example: Access stage to public transport
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T % |
@ W ‘ eVehicle concept "light"

\G-—\o

Q;w-" eVehicle concept "premium”

AT 0% 20% 40% 60% 80%

® eVehicle concept ,light" is preferred
@ eVehicle concept ,medium® is rejected

@ Most people prefer their used transport mode
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Transport Models
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Transport Models

mobiTopp {\ VISUM
Intermodal Travel Intermodal Assignment /
U Impedances

Demand
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Agent-based transport demand model mobIlopp ﬂ(".

rTTo—b'l'l?)‘pr represents each person and household with their individual
travel behaviour

Trip Generation

Destination Choice

Intermodal Mode Choice

—®

@w

Result: Simulated travel behaviour of every person in a study area
(= complete household travel survey)

Mode Choice
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Agent-based transport demand model ﬁm

Intermodal Mode Choice

Main Mode

Electric | Private car || Private car Public
vehicle driver passenger Transport

S

1st Step

=

2nd Step

Choice of Transport Mode
Combination
A & A&
. ooty ®ab -
Origin ¥ ---->@® > @---->¥ Destination
N 7

Choice of Transfer Points
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Uit = Bo + Zik=1 Xitk * Br
firi € M = {Fuf’, Rad, MIV, OV}

Used attributes: time, cost, mode availability

b) Choice probabilities (LOGIT)

firi e M

\ pe (1) = %

6Utility—Function of main transport modes i for an individual t \

X;.. = Zahlenwert des Attribut k bei Alternative i fur Individuum t

é)UtiIity-Function of mode combinations a for an individual t
Uare = Bo + Xi=1Xarek * Br
fir a € V = { mogliche VM — Kombinationen}
und r € E = {mdogliche Etappen — Kombinationen}
b) Choice probabilities (LOGIT)

\Pc(a) , Urfura eVundr €E

/
)

Result: Simulated travel behaviour of every person in a study area

including intermodal trips
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Macroscopic Assignment Model - VISUM ﬂ(".

Public Transport
Network

Common Database

eVehicle Concepts
Stations

Lines

Schedules and
cycle times

Fare system

GROUP www.ptvgroup.com

- Impedances between zones

» Amount of all origin destination (OD) relations of person groups
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Results

IT

Karlsruhe Institute of Technology

Intermodal Supply

Intermodal Travel Demand

Acceptance

Final Vehicle Concepts
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Evaluation / Acceptance

Legende
Streckenbalken
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# Evaluation of intermodal supply concepts and hubs
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® Multi Method Approach

® Planning Tool for Intermodal E-
Sharing Concepts in a particular
area

® Taken into account:
® Supply Side
® Demand Side
® Vehicle Requirements

® OQutlook:
To implement such concepts in practice further components are

required:
® New business models
® Mobility Apps for intermodal trips
® Standardised information out of the eVehicles

Institute for Transport Studies.
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Vehicle concepts

® Example House of Quality

Legend
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Intermodal Trip Information

® RP-Survey — Sample Description for one trip
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Agent-based transport demand model rﬁcﬁﬁbﬁ) -\X(IT

Intermodal mode choice

® Von Quelle-Ziel-Betrachtung

. 1.Stufe
‘ Wahl des
@ = Hauptverkehrsmittels

@ (ber Etappen 2.Stufe

Bestimmung der Etappen

:® ' und der auf den Etappen

genutzten Verkehrsmitteln
: =
.=
L e i

Zunachst ohne E-Mobilitat

(Analyse)
® zu E-Mobilitdtsangebote
—® +  Nach SP-Befragung mit
E-Mobilitat
@ !n!' ® g (Potenzialabschatzung)
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® Intermodal Mode Choice -

Festlegen der intermodalen Verkehrs-

mittelkombinationen
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Generieren von Zugangszeitmatrizen zu OV-
Haltestellen

In jeder Zelle reprasentiet ein Knoten alle

jeder Zelle aus erreichbar Die Erreichbarkeit
wird durch Zugangszeiten festgelegt.

Als Ergebnis erhalten wir Zugangszeiten von der

anderen Zelle (Zugangszeitmatrix).

Die Zugangszeitmatrizen werden fir jedes
Zugangsverkehrsmittel (FuB, Fahrrad, MIV-
Fahrer) getrennt berechnet.
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Berechnung der Widerstandsmatrizen

Die Berechnung der Widerstandsmatrizen (Zeit
& Kosten) erfolgt Gber eine Umlegung in PTV
VISUM.

Einschrankung
kombinationen

maglicher Etappen-

Unrealistisch  lange  Etappenkombinationen
(Gesamtwegdauer = 3 mal  Klrzeste
Gesamtwegdauer) werden nicht als Auswahl-
mdglichkeit berlicksichtigt.
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