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Vorstellung und Ziele des Seminars

Definition 
Nachhaltige
Mobilität

Komplexität von 
Ursache-Wirkungs-
Beziehungen

Theorie des Wandels: Wenn 
die Aufgabe so komplex ist, 
wie kommt dann überhaupt 
das Neue in die Welt?

Praxis des Wandels anhand 
eines Beispiels: Wie kann der 
Wandel praktisch gelingen? 
Eine konzeptionelle 
Annäherung über das Bsp. 
MaaS.

Praxis des Wandels: Wie wird 
ein Produkt entwickelt?

Praxis des Wandels: 
Welche Rolle spielen 
Daten bei der 
Produktentwicklung?

10101010101
10101110101
10101010101
11111010101
10111010101

Praxis des Wandels: 
Woher kommen Daten für 
die Entwicklung von 
Mobilitätsprodukten?

Praxis des Wandels: 
Wie arbeitet man mit 
Mobilitätsdaten?
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Homework 1: Data collection for next lecture
Smartphone-based GPS tracking data

5

Download the MOTIONTAG-
App from the store. 
Use it for some days.

We will use the data in the next
lecture on 18.06.2021
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Bereitstellung der Daten über ein Auskunftsbegehren

Mail an: florian.duffner@motion-tag.com

Betreff: Auskunftsbegehren für das Seminar „Smart Mobility Transition?“

Lieber Herr Duffner,

Ich nutze die App MOTIONTAG. Hiermit möchte ich sie bitten, die 
aufgezeichneten Mobilitätsdaten für den Account meine@email.de
bereitzustellen. Bitte senden Sie die Daten an schoenduwe@h2-mobility.de . Die 
Daten sollen im Rahmen des Seminars „Smart Mobility Transition?“ an der 
Goethe-Universität Frankfurt/Main genutzt werden.

Vielen Dank.

Beste Grüße

…

mailto:florian.duffner@motion-tag.com
mailto:meine@email.de
mailto:schoenduwe@h2-mobility.de
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DSGVO 6.1 – Rechtmäßigkeit der Verarbeitung 
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Homework 2
Install R and RStudio

https://cran.rstudio.com/

Install the language and the interpreter R.

https://rstudio.com/products/rstudio/download/#download

The second step is to install the IDE

https://cran.rstudio.com/
https://rstudio.com/products/rstudio/download/
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Vorstellung der Seminarteilnehmer //
Definition nachhaltiger Mobilität

9



https://app.mural.co/t/smartmobilitytransition5012/m/smartmobilitytransition5012/1622891749504/480f3b064cbb06f
44836db8edd6062aae0d8880b?sender=u08687be2d228473203c05395

Mural link
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Multitude of challenges connected to transport

Public health: 
Air quality, Noise

Ressource
consumption

Accessibility

Equity of space

Road safety

Congestion
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Sustainability challenges for mobility
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Trends connected to ICT and mobility
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What does sustainability mean?
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SDG // UN Sustainable Development Goals
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Direct transport targets of the 
sustainable development goals

Source: UN – 2016 -
Mobilizing sustainable
transport for
development
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SDG from a mobility perspective
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SDGs related to mobility I
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SDGs related to mobility II
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SDGs related to mobility III
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SDGs related to mobility IV
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Goals have been set, but how are they to be achieved?
How does ICT help to provide sustainable mobility?

BAU Mobility: High 
resources, high 

emissions, high impact

Smart 
mobility

Green mobility

Sustainable
mobility
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Different sustainable mobility narratives

HOLDEN, ERLING, DAVID BANISTER, STEFAN GöSSLING, GEOFFREY GILPIN, et al. (2020): Grand 
Narratives for sustainable mobility: A conceptual review. In: Energy Research & Social Science 65

AGENTS (Who?)

STRATEGY
(What?)
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Smart mobility transition I
Szenarien zum Wandel der Mobilität. Welche Optionen für
einen Wandel gibt es und wie werden diese bewertet?

25
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What are the policy tools to achieve sustainable mobility? 
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Evaluation of existing scenario and trend studies on 
decarbonisation in the transport sector

Only passenger 
transport

2030 - 2100

48 scenario studies: Detailled
analysis of factors, models, indicators

Criteria:

Decarbonisation is
a topic, good
documentation
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Evaluation of existing scenario and trend studies on 
decarbonisation in the transport sector

EU

Global
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Two-step review of transport scenarios: (1) Components of the scenarios: 
Model content and boundaries determine model output

A Spatial level

B Scenario type

C Type of model

1 Transport model
2 Energy- and emissions model

D Model complexity

E Model boundaries

1 Transport sector
2 Modes of transport
3 Traffic volumes
4 Emissions and environmental impact
5 Energy

F Modell components

1 Transport demand
2 Population
3 Economy
4 Accessibility and spatial structure
5 Transport supply
6 Energy
7 Policies



Dr. Robert Schönduwe | H2 Mobility Deutschland GmbH | 11.06.2021 | Berlin 30

Typology of the scenarios: 
Four types with different ontological and paradigmatic backgrounds

Type Approach Scope Method Solution space

1
Integrated 
assessment
models (IAMs)

Deductive Global, cross-
sector

Cross-sectoral, 
econometric
equilibrium models

Fuel shift, 
technological
options

2 Transportation-
sector models

Deductive/
inductive

National / world
regions, transport
sector

Transport sector-
specific econometric
models

Efficiency, 
technological
options

3

Culture- and 
society-based 
models and 
studies

Inductive
National /
regional, transport
sector, society

Backcasting, 
qualitative methods

Infrastructure
and behavior, 
demand side
solutions

4 Explorative
studies Inductive

National / 
regional, transport 
sector, society

Qualitative, 
explorative methods

Infrastructure
and behavior, 
demand side
solutions Based on

Creutzig (2015)
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Typology of the scenarios considered

M
od

el
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om
pl
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ity

lo
w

hi
gh

Content complexity
low high

Explorative 
scenarios

Transportation-
sector models

IAMs

Culture- and 
society-based models 

and studies

3

5
14

1

14

15
12

20

23

24

29 31

35 36

Global

National

25 World region

39 40

42
43

48

6217

55

54

54

2549

2
1

11

16
28

8

4130

50

38

37
18

4713

10

53

7

26
22

4556

19

279

5751

61

21

5246 58

59

446

274

Lennert, F. & R. Schönduwe (2017): Disrupting Mobility: 
Decarbonising Transport? In: Disrupting Mobility: Impacts of
Sharing Economy and Innovative Transportation on Cities, edited by
G. Meyer and S. Shaheen. Springer International Publishing 2017
http://dx.doi.org/10.1007/978-3-319-51602-8_14

http://dx.doi.org/10.1007/978-3-319-51602-8_14
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Levers for change: Factors considered in the scenarios: 
114 factors, categorized by six topics

A Society

B Technology

C Energy and ressources

D Spatial development
and infrastructures

E Transport and mobility

F Economy and policies
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(A) People and society-related factors

1 - IAMs
2 - Transportation-sector models
3 - Culture- and society-based models    

and studies
4 - Explorative Studies

Index computed as scenario-type specific sum of factors mentioned divided by total number of studies; highest value marked green
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(B) Technology-related factors 1: Vehicle technologies

1 - IAMs
2 - Transportation-sector models
3 - Culture- and society-based models    

and studies
4 - Explorative Studies

Index computed as scenario-type specific sum of factors mentioned divided by total number of studies; highest value marked green
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(B) Technology-related factors 2: ITS and connected
infrastructures and connected travel

1 - IAMs
2 - Transportation-sector models
3 - Culture- and society-based models    

and studies
4 - Explorative Studies

Index computed as scenario-type specific sum of factors mentioned divided by total number of studies; highest value marked green



Dr. Robert Schönduwe | H2 Mobility Deutschland GmbH | 11.06.2021 | Berlin 36

(B) Technology-related factors 3: Logistics, Services
and production sector technologies

1 - IAMs
2 - Transportation-sector models
3 - Culture- and society-based models    

and studies
4 - Explorative Studies

Index computed as scenario-type specific sum of factors mentioned divided by total number of studies; highest value marked green
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(B) Technology-related factors 4: 
Disruptive innovations and events

1 - IAMs
2 - Transportation-sector models
3 - Culture- and society-based models    

and studies
4 - Explorative StudiesIndex computed as scenario-type specific sum of factors mentioned divided by total number of studies; highest value marked green
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(C) Factors related to energy and ressources

1 - IAMs
2 - Transportation-sector models
3 - Culture- and society-based models    

and studies
4 - Explorative Studies

Index computed as scenario-type specific sum of factors mentioned divided by total number of studies; highest value marked green
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(D) Factors related to spatial development and 
infrastructures

1 - IAMs
2 - Transportation-sector models
3 - Culture- and society-based models    

and studies
4 - Explorative Studies

Index computed as scenario-type specific sum of factors mentioned divided by total number of studies; highest value marked green
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(E) Transport and mobility-related factors

1 - IAMs
2 - Transportation-sector models
3 - Culture- and society-based models    

and studies
4 - Explorative Studies

Index computed as scenario-type specific sum of factors mentioned divided by total number of studies; highest value marked green
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(F) Factors related to the economy and policies 1:
Political framework and work environment

1 - IAMs
2 - Transportation-sector models
3 - Culture- and society-based models    

and studies
4 - Explorative Studies

Index computed as scenario-type specific sum of factors mentioned divided by total number of studies; highest value marked green
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(F) Factors related to the economy and policies 2:
Consumption and economic development

1 - IAMs
2 - Transportation-sector models
3 - Culture- and society-based models    

and studies
4 - Explorative Studies

Index computed as scenario-type specific sum of factors mentioned divided by total number of studies; highest value marked green
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IAMs and Transportation-sector models with narrow
focus on quantifiable factors

0

0,5

1

1,5

2

2,5

3

3,5
Energy supply

Vehicle technologies
Intelligent Transportation

Systems (ITS)

Mobility costs

Economic development

Vehicle supply

Population and demographics

Transport demand

Political framework

Spatial inequalities and
regional development

(Transport) infrastructures
Fossil ressources and

emissions

Connected infrastructures
and connected travel

Work environment

Cultural aspects of travel

Sharing

Attitudes, values and
lifestyles

Climate change

Services (based on real time
information)

Disruptive innovations and
events

Production sector
technologies

Consumption

IAMs Transport-specific models
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Society-oriented and explorative models with
wider range of factors (but often not quantified)
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Vehicle technologies
Intelligent Transportation

Systems (ITS)

Mobility costs
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Vehicle supply

Population and demographics

Transport demand

Political framework

Spatial inequalities and
regional development

(Transport) infrastructures
Fossil ressources and

emissions

Connected infrastructures
and connected travel

Work environment

Cultural aspects of travel

Sharing

Attitudes, values and
lifestyles

Climate change

Services (based on real time
information)

Disruptive innovations and
events

Production sector
technologies

Consumption

Culture- and society-based models Explorative scenarios
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Sometimes, it is just a bucket a paint
and someone who does something
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Smart mobility transition II
Von der Theorie zur praktischen Umsetzung. Wie kommt
das neue in die Mobilitätswelt?

46
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How can we achieve a transition towards 
sustainability in transport? 

• This will not just be a technical transition 
but a socio-technical transition

• Mobility and transport are shaped by 
society! 

• Mobility cultures are embedded in wider 
cultural framework

• Political decisions shape how transport 
develops
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From Geels theoretical ML perspective to 
a practice oriented, implementation perspective

Geels, Frank W. & Johan Schot (2007): Typology of 
sociotechnical transition pathways. In: Research 
Policy 36 (3), S. 399-417.
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Niche, regime and landscape

Niche (Micro-Level) 
- Level of radical innovations
- No market pressure
- Some niche innovations will challenge

the regime others fail
Regime (Meso-Level)
- Web of interlinking actors across different 

social groups and communities
- Set of rules which stabilizes the regime
- Dimensions of a socio-technical regime:

- Technology
- User practices and application
- Symbolic meaning of technology
- Infrastructure
- Policy
- (scientific) knowledge

Landscape (Macro level)
- Economic pressure
- Cultural values
- Social trends
- Environmental issues
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Multilevel perspective
on transition
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Reconfiguration pathway
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Framing transition governance
How to use this framework to support action towards sustainable development

Smith, Adrian (2011): Governing low carbon 
transitions.

Where does all this take place? 
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Multilevel design model
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How often do you have to go through the valley of disappointment?
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How often do you have to go through the valley of disappointment?
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From Geels theoretical ML perspective to 
a practice oriented, implementation perspective

Geels, Frank W. & Johan Schot (2007): Typology of 
sociotechnical transition pathways. In: Research 
Policy 36 (3), S. 399-417.

Do you already know 
other theoretical 
perspectives on 
transition? 
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Geels compared to other transition models:
innovation models

Joore, Peter & Han Brezet (2015): A Multilevel Design Model: the mutual relationship between product-service 
system development and societal change processes. In: Journal of Cleaner Production 97, S. 92-105.
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Smart mobility transition III
Neue Mobilitätsregime. Das Beispiel MaaS

58
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Characteristics of smart mobility paradigms
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A typical smart mobility vision

Source: 2016 McKinsey Auto 2030 report
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ITS history: The PROMETHEUS project
PROgraMme for a European Traffic of Highest Efficiency and Unprecedented Safety
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ITS history: The PROMETHEUS project
PROgraMme for a European Traffic of Highest Efficiency and Unprecedented Safety
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Charging Infrastructure  on public space in Berlin
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Changing transport planning paradigm: the old planning paradigm favored automobile-oriented transportation 
improvements. The new one expands the range of objectives, impacts and options considered

Litman, 2013
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Multi- and Intermodal travel: multioptionality and 
optimizing individual mobility

A

B

intermodal travel behavior: Use 
of different means of transport 
on a single route.

An efficient chain of trips

multimodal travel behavior: Use of 
different means of transport within 
a certain period of time

The right mode of transport for any situation

A

C
B

D
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Multimodality is not new: only a small change in the 
proportion of multimodal persons over time

43,6 43,7 42,7 42,7 42,1 41,7

47,7 47,4 47,8 48 48,7 48,9
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Multimodality in the 18-25 age group
Monomodal MIV use declines, multimodality increases

MOP, Nobis (2015)41,5 41 39,6 37,5 34,3 31,1

54,8 54,7 55,3 57,4 59,7 61,1
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Elements of new mobility regimes:
MaaS and active mobility vs. private vehicle

Concept of MaaS
• relatively simple, yet meant to be 

revolutionary
• bundling different transport 

means, public and private
• one easy-to-use package for 

customer
• service is provided to customer via 

mobile applications
• not just an app but a shift towards 

consuming mobility as a service
• therefore breaks traditional 

paradigms of owning a car, or 
buying trips from A to B
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Definition of a MaaS system:
Element of a new mobility regime

“MaaS is a mobility distribution model 
where the transportation needs of 
individuals are satisfied by a service 
provider over a single interface.“ 
Hietanen, 2014

“Mobility as a Service (MaaS) - a 
system, in which a comprehensive 
range of mobility services are 
provided to customers by mobility 
operators.” Heikkilä 2014
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Desired impacts of MaaS

Stakeholder
Increased cooperation of authorities / companies

Environment
Sustainable transport with „greener“ vehicles

Transport system
Improved efficiency
Increased use of public transport
Decrease in number of private cars

Urban planning and infrastructure
Innovative transport hubs (e.g. stations, terminals)
More efficient use of transport infrastructure (incl. Maintenance and improved quality)
Reduced need for parking spaces and transport infrastructure in general

Technology and economy
Leading market and leading supplier for new technologies
New business model (sharing economy)
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MaaS Ecosystems as example for socio-technical transition:
Necessity of cooperation of many stakeholders

Role of platform providers
“Companies that buy mobility services (i.e.
transport like public transport, taxi, car 
sharing, bicycle etc.) from service 
providers, and combine them for customer 
services.” (Heikkilä 2014)

The MaaS ecosystem
(Lund, 2014)
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MaaS actor networks

Samtraffiken (2016)
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MaaS frameworks with different
levels of complexity
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Integration levels of MaaS services:
When is a MaaS a MaaS?

MAASiFiE, 2016
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MaaS Service packaging:
User-centred models

https://whimapp.com/
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MaaS Service packaging:
Whim Pricing 



Dr. Robert Schönduwe | H2 Mobility Deutschland GmbH | 11.06.2021 | Berlin 77

MaaS in Augsburg
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Vision as a roadblock?

Why do sth. now? 
Lets wait for
autonomous vehicles
or lets do the
planning for
autonomous vehicles
and leapfrog the
MaaS approach?
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SBB Green class
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SBB Green class
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SBB Green class:
Pilot projects to introduce MaaS in Switzerland
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Tracking users travel behavior to evaluate and develop the product
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Increasing E-Car usage correlates with decreasing ICE vehicle usage
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Most of the SBB Green class users decreased CO2-emissions
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CO2-Emissions: People with increasing CO2 emission are highly 
mobile rail users



Dr. Robert Schönduwe | H2 Mobility Deutschland GmbH | 11.06.2021 | Berlin 86

SBB Green class 
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MaaS is an old idea but why is it emerging now?
Transition on landscape, regime and niche level

To which level can these factors be assigned?

1. Please assign these factors to one of 
the levels of the GEELs model.

2. Please think about four factors that
could be additionally taken into account
and assign these to the GEELs model
as well.
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Innovationen in der VUCA-Welt
Von der Ideenfindung bis zur Umsetzung neuer
mobilitätsbezogener Dienstleistungen

88
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ICT and Mobility
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Software in the car is growing fast
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Software in the car is becoming more important
The car is a computer on wheels
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Software in the car is becoming more important
The car is a computer on wheels
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Software in the car is becoming more important
The car is a computer on wheels

- How can we harness ICT for the benefit
of sustainability?

- Two things are essential:
- To stop the growth of ICT‘s own

footprint
- To find ways to apply ICT as an 

enabler in order to reduce the
footprint of production and
consumption by society
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LES Model – Effects of / by ICT
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Let‘s build an ICT system! How hard can it be?
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When is waterfall appropriate?
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BUT: We are living in a VUCA world!



Dr. Robert Schönduwe | H2 Mobility Deutschland GmbH | 11.06.2021 | Berlin 99

The key challenge is: change
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Let‘s build an ICT system! How hard can it be?
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Wrap up und Ausblick

Definition 
Nachhaltige
Mobilität

Komplexität von 
Ursache-Wirkungs-
Beziehungen

Theorie des Wandels: Wenn 
die Aufgabe so komplex ist, 
wie kommt dann überhaupt 
das Neue in die Welt?

Praxis des Wandels anhand 
eines Beispiels: Wie kann der 
Wandel praktisch gelingen? 
Eine konzeptionelle 
Annäherung über das Bsp. 
MaaS.

Praxis des Wandels: Wie wird 
ein Produkt entwickelt?

Praxis des Wandels: 
Welche Rolle spielen 
Daten bei der 
Produktentwicklung?

10101010101
10101110101
10101010101
11111010101
10111010101

Praxis des Wandels: 
Woher kommen Daten für 
die Entwicklung von 
Mobilitätsprodukten?

Praxis des Wandels: 
Wie arbeitet man mit 
Mobilitätsdaten?
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Homework 1: Data collection for next lecture
Smartphone-based GPS tracking data

103

Download the MOTIONTAG-
App from the store. 
Use it for some days.

We will use the data in the next
lecture on 18.06.2021
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Bereitstellung der Daten über ein Auskunftsbegehren

Mail an: florian.duffner@motion-tag.com

Betreff: Auskunftsbegehren für das Seminar „Smart Mobility Transition?“

Lieber Herr Duffner,

Ich nutze die App MOTIONTAG. Hiermit möchte ich sie bitten, die 
aufgezeichneten Mobilitätsdaten für den Account meine@email.de
bereitzustellen. Bitte senden Sie die Daten an schoenduwe@h2-mobility.de . Die 
Daten sollen im Rahmen des Seminars „Smart Mobility Transition?“ an der 
Goethe-Universität Frankfurt/Main genutzt werden.

Vielen Dank.

Beste Grüße

…

mailto:florian.duffner@motion-tag.com
mailto:meine@email.de
mailto:schoenduwe@h2-mobility.de
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Homework 2
Install R and RStudio

https://cran.rstudio.com/

Install the language and the interpreter R.

https://rstudio.com/products/rstudio/download/#download

The second step is to install the IDE

https://cran.rstudio.com/
https://rstudio.com/products/rstudio/download/

