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 Motivation

 Systems for sustainable mobility (CA B1)

 Examples and preliminary results

 Conclusions
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Direct CO2eq emission Emission from motor and thermal fuels
(Million tons CO2 in Switzerland)

 Share of transport-related GHG emissions very high in Switzerland

 Relative importance likely to increase in the future

0.00
5.00

10.00
15.00
20.00
25.00
30.00

19
9

0

19
9

2

19
9

4

19
9

6

19
9

8

2
0

0
0

2
0

0
2

2
0

0
4

2
0

0
6

2
0

0
8

2
0

10

2
0

12

2
0

14

CO2 Emission of Transport and Mobility
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Sector Worldwide
Switzerland

(w/o air travel)

Transport 18 % 39 %

Electricity supply 33 % 5 %

Buildings 8 % 37 %

Industry 28 % 13%

Total per capita 5t/y 5t/y Emission from motor fuels Emission from thermal fuel

(Source BAFU)

4th Annual Conference SCCER Mobility 15.09.2017



||
SCCER Efficient Technologies and Systems for Mobility

Final energy consumption by consumer groups

 High (and growing) share of transport-related energy consumption

Energy Consumption of Transport and Mobility
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(Source BFS)
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Future mobility and transportation depend on highly complex and inter-
related technological, social, economic and political developments.

To cope with this complexity, SCCER Mobility continues to address a
broad range of research areas in phase II (2017-2020), however with
focus on integration.

Challenges for CO2 Mitigation and Energy Efficiency
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Vehicle and 
Drivetrain 

Technology

Fuels and Fueling 
Infrastructure

Public Policy and 
Businesses

Consumer 
Behavior

Built Environment
Information 
Technology

CA A2CA A1 CA A3 CA B1 CA B2

Powertrain system Transport systemVehicle as a system
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Main Goals

 Decision support for implementing energy efficient railway 
operation strategies and designing energy infrastructures 
for renewable fuels (B1.1)

 Further development and testing of digital tools designed 
in phase I (B1.2)

 Exploration of causal relationships between household 
features and personal mobility demand for the whole of 
Switzerland (B1.3)

Systems for Sustainable Mobility (CA B1)
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Research Groups

 Institut für Umweltingenieurwissenschaften (S. Hellweg) ETHZ

 Institut für Kartografie und Geoinformation (M. Raubal) ETHZ

 Institut für Verkehrsplanung und Transportsysteme (K. Axhausen) ETHZ

 Institut für Verkehrsplanung und Transportsysteme (U. Weidmann) ETHZ

 Architektur, Holz und Bau (J. Huber) BFH

 Aerothermochemistry and Combustion Systems Laboratory ETHZ

(K. Boulouchos, G. Georges)

 Power Systems Laboratory (G. Hug, A. Ulbig) ETHZ

Systems for Sustainable Mobility (CA B1)
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 Design and optimize the physical infrastructure for energy 
carriers (e.g., supply of charging stations, logistics).

 Implement the use of information service technologies as an 
enabling technology for an efficient transportation system.

 Simulate and monitor people’s spatio-temporal behavior in 
real-time with the goal of calculating and communicating 
energy saving options.

 Evaluate spatial planning and environmental impact => users, 
technology and infrastructure are interfaced with each other 
by linking mobility patterns with urban planning and 
environmental data.
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Concrete Goals of B1
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Main Goals

 Formulate guiding principles for transition strategy 
development and decision-making linking micro-, meso- and 
macro-level (B2.1)

 Bottom-up assessment of future mobility technologies to 
investigate level of compliance with goals of energy 
transformation (B2.2) 

 Analyze role of emerging and prospective mobility 
technologies for transition pathways (B2.3)

(Dr. Stefan Hirschberg, PSI, Coordinator)

Integrated Assessment (CA B2)
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Supporting the SCCER Mobility Mission 

t

Status quo

Political target

Energy or CO2

100 %
Mobility and transportation 
demand reduction

Energy conversion processes 
(efficient drivetrain, reduction of 
vehicular energy demand)

Energy carrier substitution 
(electricity, renewable fuels, H2 )

Business as usual scenario

B1,B2
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 GoEco! – Personalized energy mobility app

 SocialCar – an integrated vision of urban mobility

 Household consumption modelling

 Smart commuting & assessing the Swiss mobility system
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Personalized energy mobility app
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How can we encourage people to 
engage in more sustainable 
mobility lifestyles, reducing use of 
the car?

http://goeco-project.ch

15.09.2017
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||
SCCER Efficient Technologies and Systems for Mobility

4th Annual Conference SCCER Mobility 13

Technology & Architecture
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GoEco! – Study Overview

Track Analyze TrackSign up
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Zurich
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GoEco! – Post-study Survey: First Results

Self-evaluation of GoEco! intervention group (n=51):
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1. I wanted to contribute to a research project (146)

2. I wanted to learn more about my use of mobility (91)

3. I wanted to reduce my energy demand, and my climatic and 

environmental impact (73)

4. I wanted to reduce traffic congestion in the place where I live 

(31)

5. I like trying out new mobile apps (31)

17

GoEco! – Reasons for Participation (n=183)
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GoEco! – First Results: Project Phases

p values (one side paired t-test) Average difference between periods XA - XB/C

Period A 
versus # Users Lab CO2 EMISSIONS PER KM USE OF CAR CO2 EMISSIONS PER KM USE OF CAR 

B 32 TI 0,293816516 0,44793 0,433748108 -0,012137054

B 25 ZH 0,067674942 0,163025 -9,348521542 -0,010114821

C 32 TI 0,023734718 0,046197 18,51851928 0,108081546

C 25 ZH 0,420035822 0,420036 0,05001662 0,014491055

Significant differences between phase A and C in TI

However, no statistically significant difference
between control and intervention group.

Intervention group, all routes
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p values (one side paired t-test) Average difference between periods XA - XB/C

Period A 
versus # Users Lab CO2 EMISSIONS PER KM USE OF CAR CO2 EMISSIONS PER KM USE OF CAR 

B 38 TI 0,051391796 0,124469 8,918897573 0,031605795

B 30 ZH 0,454965384 0,132578 -5,659179522 -0,059704918

C 38 TI 0,000484687 0,000257 37,57622317 0,196799945

C 30 ZH 0,314421501 0,197229 10,18875092 0,046868405

19

GoEco! – First Results: Project Phases

Significant differences between phase A and C in TI

Statistically significant differences
between control and intervention group.

Intervention group, 
systematic routes (travelled at least 3 times within 6 weeks)
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 Why do the differences appear between periods A and C?
 Different times of year (i.e., in Spring it is easier to change to sustainable

means of transport)?

 Change takes time?

 Why does ZH not exhibit any significant differences?
 Average use of public transport in ZH much higher.

 Less «potential for change». 

 Future focus on slow mobility in ZH?

20

GoEco! – First Results
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SocialCar:

an integrated vision of 
urban mobility

Public transport + carpooling + social media crowd sourcing
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SocialCar is a research and 
innovation project that 
seeks to assimilate 
carpooling into existing 
mobility systems by means 
of powerful planning 
algorithms and integration 
of big data from public 
transport, carpooling and 
crowd sourcing.

22

What is SocialCar?
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Mass transport modes – inspiring source Wikipedia
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What is new for citizens?

RideMyRoute app
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The SocialCar system
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 Six weeks in Lugano area (Sep - Oct 2017)

 Public communication campaign to recruit at least 100 citizens 
is ongoing.

 Prizes to maintain their interest over time: entrance gifts, 
performance-based prizes and final random draw.

 Two focus group meetings: before and after the test
 Insights on opportunities and limitations of 

the SocialCar system

 Insights on the overall potential for 
transformation of the mobility system in the 
Lugano area

25

Real-life test in Canton Ticino
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Goals of B1.3

 Quantification of environmental impacts 
of private mobility and other 
consumption areas for all Swiss 
households

 Studying interactions and trade-offs 
between mobility and other 
consumption impacts in the context of 
total household consumption

Long-term vision
Development of a decision support tool for 
policy makers based on the household 
consumption model

4th Annual Conference SCCER Mobility 26

Household Consumption Modelling

15.09.2017
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A data-driven bottom-up LCA-model to assess environmental impacts from 
consumption at household level is currently developed (based on the Swiss 
household budget survey and the national census)

27

Preliminary Results (1)

Total carbon footprint
of Switzerland
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Preliminary Results (2)

 This new household consumption model will be coupled with an earlier 
developed MATSim-based household mobility model.

 This combination will allow for:

 a thorough analysis of environmental impacts from mobility in the 
context of total household consumption 

2815.09.20174th Annual Conference SCCER Mobility

Mobility contributes most 
to the total life cycle 

greenhouse gas emissions 
of Switzerland (according 

to the model)

Total carbon footprint
of Switzerland



||
SCCER Efficient Technologies and Systems for Mobility

Preliminary Results (3)

 This new household consumption model will be coupled with an earlier 
developed MATSim-based household mobility model.

 This will allow for:

 studying differences of behavior patterns between
individual households …

 … and between different regions
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Zürcher Fachhochschule

ENSCC Smart Commuting

Smart and Mobile Work in Growth Regions

Smart 
Commuting

Trends & 
develop-
ments

Commuter
behaviour
& needs

New 
mobility

strategies

Sustaina-
bility

New 
mobility
offers

Action recommendations & decision support
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Assessing the Swiss Mobility System

ZHAW INE 
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Mobility 

transformation
How do change 
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Sustainable Transport Systems (ZHAW INE)

Dr. Merja Hoppe, Tobias Michl
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 High and growing share of transport-related energy 
consumption and GHG emissions in Switzerland.

 Future mobility depends on highly complex and inter-related 
technological, social, economic and political developments.

 Systems for sustainable mobility:
 energy infrastructures

 users

 digital tools

 assessment of future mobility technologies

 linkages with urban planning & environment

 Keeping the big picture in mind!
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Conclusions
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