Disrupting Mobility: Decarbonising Transport?
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Typology of urban transport users

traditional
innovative & car-owners

multi-modal

sustainable public flexible car-users

transport- &
bike users

19%
urban-oriented public
conventional transport users
bike-users

Quelle: innoZ 2013
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Four-wheeler ownership in 2010 and growth to 2050 by world region
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CO, emissions for passenger transport by world region, 2050 (2010=100)
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CO, emissions from surface freight and passenger transport, 2050 (2010=100)
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Future mobility
and decarbonisation

Visioning transport futures.
Pathways to decarbonisation in transport scenarios

Robert Schonduwe
Florian Lennert




Levers of Decarbonisation

* Fuel, Vehicle and Circulatory
Efficiency

* Fuel Substitution

* Modal Shift

e Land Use and Demand
Management



Levers of Innovation

Intelligent Traffic Management
Electrification/Alternative Fuels

Smart Urban Development and
Infrastructure

User Behaviour/Use Innovation
Mobility as a Service
Automated/Autonomous Services

Mobility on Demand Systems and
Services

Data



Scenario Source
1  World Energy Outlook 2002 [8]
2 World Energy Outlook 2004 [9]
3 Mobility 2030 [10]
4 Foresight for Transport [11]
5 Pathways to 2050 [12]
6 VIBAT UK [13]
7  World Energy Outlook 2005 [14]
8 ;zeqarie_n dgr Mobilitéts_entwicklung unter [15]
erlicksichtigung von Siedlungsstrukturen bis 2050
9 Intelligent Infrastructure Futures. The Scenarios - Towards 2055 [16]
10  World Energy Outlook 2006 [17]
11 Mobilitat 2020. Perspektiven fiir den Verkehr von morgen [18], [19]
12 Climate Change 2007: Mitigation of climate change [20]
13 Transport technologies and Policy Scenarios to 2050 [21]
14 A sustainable energy system in 2050: promise or possibility? [22]
15 World Energy Technology Outlook - WETO H2 [23]
16 International passenger transport and climate change [24]
17 International Energy Outlook 2007 [25]
18 World Energy Outlook 2007 [26]
19 Backcasting approach for sustainable mobility [27]
20 Politikszenarien fur den Klimaschutz I1V. Szenarien bis 2030 [28]
21 VIBAT India & Delhi [29]
22 World Energy Outlook 2008 [30]
23 Modell Deutschland [31]
24 Rene_V\./b"iIi'ty - Stoffstromanalyse nachhalt.ige ' [32]
Mobilitat im Kontext erneuerbarer Energien bis 2030
25 European Climate Change Policy Beyond 2012 [33]
26 Roads toward a low carbon future [34]
27  Getting into the Right Lane for 2050 [35]
28 World Energy Outlook 2009 [36]
29 Energieszenarien fir ein Energiekonzept der Bundesregierung [37]
30 Energy 2050: Lifestyles subproject [38]
31 Politikszenarien fur den Klimaschutz V [39]

Continued on next page

Szenarien der
Mobilitat

InnoZ 2016/Szenarien



Scenario Source
32 iTREN 2030 [40]
33 ADAM [41]
34 World Energy Outlook 2010 [42]
35 EU Transport GHG: Routes to 2050? [43]
36 Langfristszenarien und Strategien fiir den Ausbau der EE in Deutschland [44]
37  Renewbility II [45]
38 The futgre energy and GHG emissions impaqt of . [46]
alternative personal transportation pathways in China
39 Global travel within the 2°C climate target [47]
40 Influence of travel behavior on global CO2 emissions [48]
41  The future of Mobility. Scenarios for the United States in 2030 [49]
42 ITF Transport Outlook 2013 [50]
43 Potenziale des Radverkehrs fir den Klimaschutz [51]
44 Treibhausgasneutraler Verkehr 2050 [52]
45  Politikszenarien fur den Klimaschutz VI [53]
46  Economic assessment of low carbon vehicles [54]
47 eMobil 2050. Szenarien zum Klimaschutzbeitrag des elektrischen Verkehrs [55]
48 Re-Programming Mobility [56]
49  Shell Pkw-Szenarien bis 2040 [57]
50 World Energy Outlook 2014 [58]
51 CECILIA 2050. Optimal EU climate policy [59]
52 IPCC Climate Change 2014: Mitigation to climate change [3]
53 ITF Transport Outlook 2015 [7]
54  Beyond traffic 2045 [60]
55  Nutzen statt besitzen [61]
56  Urban mobility system upgrade [62]
57 World Energy Outlook 2015 [1]
58  Vision Mobilitat Schweiz 2050 [63]
59 DEFINE [64]
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CO, emissions (Mt)
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Lecture Notes in Mobility

Gereon Meyer
Susan Shaheen Editors

Disrupting

Mobility

Impacts of Sharing Economy and
Innovative Transportation on Cities
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Strategic Transport Research Innovation Agenda (STRIA)
SMART MOBILITY SYSTEMS AND SERVICES ROADMAP

Final Draft for Consultation

Draft Authors:

Florian Lennert (InnoZ, LSE), Cathy Macharis (VUB Brussels), Veronique van Acker (University of
Amsterdam and Ghent) and Lukas Neckermann (Neckermann Strategic Advisors), with comments
from Axel Volkery (European Commission, Directorate-General Mobility and Transport).
Further input was received from Henriette van Eijl (European Commission, Directorate-General
Mobility and Transport) and Julija Sakovica (European Commission, Directorate-General Research &
Innovation)



MOVE EUROPEAN
COMMISSION
July 2016
Strategic Transport Research Innovation Agenda (STRIA) Brussels, 31.5.2017
SMART MOBILITY SYSTEMS AND SERVICES ROADMAP SWD(2017) 223 final
Final Draft for Consultation
o COMMISSION STAFF WORKING DOCUMENT
Florian Lennert (InnoZ, LSE), Cathy Macharis (VUB Brussels), Veronique van Acker (University of
Amsterdam and Ghent) and Lukas Neckermann (Meckermann Strategic Advisors), with comments
from Axel Volkery (European Commission, Directorate-General Maobility and Transport). .. . . .
Further input was received from Henriette van Eijl (European Commission, Directorate-General TOW&I‘dS Cleanl Compe“tlve and ConnECted m0b|||ty: the ContrIbUtlon Of Transport
Mobility and Transport) and Julija Sakovica (European Commission, Directorate-General Research & Research and |nn0vat|on to the MObI|Ity package

Innovation)
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Evaluation of existing scenario and trend studies on ‘I'nn
decarbonisation in the transport sector

More than 300 studies considered, 59
studies selected, detailed evaluation
of 48 Scenario studies: Detailed
consideration and analysis of
influencing factors, modelling, used
indicators.

Selection criteria;

oo ===~ ENNCN - Timeframe |
Glgges = g E“@ 2030 to 2100 |

Energy.
Outlook

Passenger
transport

Decarbonisation is
adressed, sufficient
documentation is
available




Spatial focus of the scenarios considered: Focus on e o e o B ‘i'n N
global, EU scenarios and scenarios for Germany Undgessiachaibicaeniancs:

Global

m

-

24

Country specific: 15



Two-step review: (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

E Model boundaries
1 Transport sector
2 Modes of transport
3  Traffic volumes
4  Emissions and
environmental impact
5 Energy
F Modellkomponenten

1

2
3
4

~N O O1

Transport demand
Population
Economy
Accessibility and
spatial structure
Transport supply
Energy

Policies




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

g

Type Approach Scope Method Solution space
Integrated Cross-sectoral, Fuel shift,

: Global, cross- : :
assessment Deductive sector econometric technological
models (IAMS) equilibrium models options
Transportation- Deductive/ Nat_lonal / world Tran_sport sector- | Eﬁ‘lClency,_

: : regions, transport  specific econometric technological
sector models inductive )
sector models options
Culture- and : : Infrastructure
. National / regional, . .
society-based : Backcasting, and behavior,
Inductive transport sector, . .
models and : gualitative methods demand side
. society :
studies solutions
: : Infrastructure
: National / regional, o : :
Explorative : Qualitative, explorative and behavior,
. Inductive transport sector, :
studies methods demand side

society

solutions

Based on
Creutzig (2015)



Typology of the scenarios considered

+ Transportation- IAMS
sector models
5
2 : 7 8 11 3 17 20 14 62
S 10 ><16 > <18 A VANY 29 || 23 ||31
= 28 737 572 30 ]|4 12 5742
53 13 26 a7 50 54 > 39 48 40
56 45
2 24
E 35 ) (36
%- 38 49 25
£
(@]
(@]
D
©
(@)
p=
9 27
6 21 44 51 57
; 4 27
o 19 46 || 52 | |58 o1
59
Global
Culture- and <>
Explorative society-based models World region
scenarios and studies National
low hlgh

Content complexity



Two-step review: (2) 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




(A) People and society-related factors

Type! 1 2 3 A
People and Society Totalin)] 20 28 6 b
Population and demographics Index? 1,6 1,3 1.5 2407
Population dynamics n 10 17 2 3
Age distribution 10 7 3 &
Stage of life T 2 1 0
Cross-border migration 2 9] 2 1
Household structure 8 3 1 2
Attitudes, values and lifestyles Index 05 08 28 23
Change of behavioural and lifestyle patterns in general n & & 4 A
Social acceleration and deceleration 0 1 2 1
Individualisation 1 1 2 2
Social polarisation 1 4 2 2
Environmental awareness 1 5 2 Z
Attitudes towards new technologies and _ digital lifestyles” 0 4 b 3
Data protection and privacy 0 1 1 0
Cultural aspects of travel Index 05 03 05 08
Car ownership and status n 4 & 1 A
Quality of service b 1 2 0
Mobility styles T 0 0 1

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

1-1AMs 3 - Culture- and society-based models and studies

2 - Transportation-sector models 4 - Explorative Studies



(B) Technology-related factors 1: Vehicle technologies

Type! 1 2 3

Technology Total(n) 20 28
Vehicle technologies Index? 28 18 25 23
Propulsion systems n 16 17 4 A
Alternative fuels 15 13 4 4
Automation in road transport 2 3 1 1
Automation in rail transport 1 1 0 1
Battery technologies b b 1 1
Recuperation and waste heat recovery 3 1 0 0
Microcars and lightweight materials 4 5 1 0
Aviation innovation 4 b 3 2
Rail innovation [HSR, Maglev, Hyperloop] 4 1 1 1
Index computed as scenario-type specific sum of factors mentioned divided by total number of studies; highest value marked green

1-1AMs 3 - Culture- and society-based models and studies

2 - Transportation-sector models 4 - Explorative Studies



(B) Technology-related factors 2: ITS and connected i’m

Infrastructures and connected travel

Technology

Connected infrastructures and connected travel

Total(n)] 20
Index? 0.6 06 B 1,3

Cyber-Physical-Systems / Internet of things n 1 1 2 1
Connected car [C2C, C2X) 3 2 1 2
Platooning 1 3 1 0
Connected Infrastructure (X2X) 3 3 1 2
Intermodal connections & 3 3 2
Global navigation satellite systems 0 Z 1 1
Standardised data formats and Open data 0 Z 1 0
Intelligent Transportation Systems (ITS) Index 1,9 14 &8 25
Traffic management centre n b 5 2 &

Demand responsive traffic management

6 5 2 3

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

1-1AMs
2 - Transportation-sector models

3 - Culture- and society-based models and studies
4 - Explorative Studies



(B) Technology-related factors 3: Logistics, Services i’m

and production sector technologies

Type' 1 2 3 A

Technology Totalin) 20 28 & 6
Logistics Index

Freight modal split n 11 13 2 2
Intelligent freight traffic management 3 B 4 3
Intelligent and flexible load carriers 2 4 1 0
Urban goods distribution centres b 2 1 3
Reduced shipment size 1 3 1 0
New carriers [e.q. Cargolifter, drones] 1 1 1 0
Cargo bike 0 1 1 0
Reverse logistics 4 1 1 0
Services [based on real time information) Index 0,3 03 0@ 0,2
L ocation-Based-Services and augmented reality n 0 0 1

Traffic incident management
Mobility-as-a-Service [MaaS]

Seamless access, e-tickets

—
-
—a

[ R e T s

Production sector technologies

Index 0,1 0,0 02 0,0

3D printing

Robotics

1-1AMs
2 - Transportation-sector models

1 1 0 0
0 0 1 0

3 - Culture- and society-based models and studies
4 - Explorative Studies



(B) Technology-related factors 4.
Disruptive innovations and events

Technology

Disruptive innovations and events

eHighway

Radical concepts and technologies for aviation
Hoverboards

Radical concepts and technologies for shipping
Radical concepts for replacing travel

Environmental disruptions

1-1AMs
2 - Transportation-sector models

% T s Y e Y s I s

3 - Culture- and society-based models and studies
4 - Explorative Studies



(C) Factors related to energy and ressources

Energy and ressources

Type' 1 2 3 4
Total(n) 20 28 6 [

Energy supply Index? 2 24 20 1,2
Renewable energy: Solar n 14 12 2 1
Renewable energy: Wind 14 12 Z 1
Renewable energy: Other 13 11 3 2
Increasing energy efficiency 14 8 1 1
Electric vehicles and the electricity market 3 b 1 1
Power grids A 9 2 0
Energy storage 2 8 1 1
Fossil ressources and emissions Index 07 06 08 05
Resource scarcity n 4 b 3 1

Carbon Capture and Storage / Carbon sequestration (CCS]

1-1AMs
2 - Transportation-sector models

10 N 2 2

3 - Culture- and society-based models and studies
4 - Explorative Studies



(D) Factors related to spatial development and

Infrastructures

Ang.

Spatial development and infrastructures

Spatial inequalities and regional development Index 03 023 '0,8 0,2
Urbanisation n 0 0 1 0
Reurbanisation 1 1 1 0
Land use patterns 3 4 1 0
Urban sprawl 1 2 2 1
[Transport) infrastructures Index 10 08 P13 1,2
[selective) Expansion of (transport] infrastructures 10 10 3 3
Maintenance requirments 0 3 1 0
Expansion of new specialized infrastructures 5 3 1 2
Congested transport infrastructures A 3 3 2
Shared space 1 2 0 0
Climate change Index 03 0,4 105 05
Increase of environmental disasters 1 b 1 1
Local air pollution 2 3 2 2
Temperature changes 3 1 0 0

1-1AMs
2 - Transportation-sector models

3 - Culture- and society-based models and studies

4 - Explorative Studies



(E) Transport and mobility-related factors .

Type' 1 2 3 4

Transport and mobility Totalin) 20 28 & [

Transport demand Index? 1.5 1,1 BN
Distances travelled n 15 19 4 3

Long-distance travel 4 A 2 3

Leisure travel 4 1 2 2

Inter- and multimodality 4 5 2 1

Influences of political situation on tourism 2 1 1] 1

Vehicle supply Index .F 1.6 12 15
New vehicle registrations n 8 12 1 2

Vehicle stock 10 16 1 2

Public transport 10 10 3 Z

Cycling and Pedelecs 5 7 2 3

Sharing Index 05 03 10 0,7
Bikesharing n 2 1 1

Carsharing b 4 3 2

Ridesharing 2 1 2 1

Rideselling 2 0 0 0

Maobility costs Index .2 11 1.3 1,7
Oil price and price of gas 16 19 3 4

Energy costs 7 3 1 1

Individual maobility budget 8 7 2 3

Individual mobility time budget 6 3 2

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

1-1AMs 3 - Culture- and society-based models and studies
2 - Transportation-sector models 4 - Explorative Studies



(F) Factors related to the economy and policies 1. ‘I'nn
Political framework and work environment

Type’ 1 2 3 IA

Economy and politics Total(n) 20 28 6 6
Political framework Index? 1.5 1,3 228 20
Liberalisation and privatisation n A 2 2 1
Legal regulations A b 2 0
Global trade policies A b 2 2
Global co-operation 5 7 3 T
Shift of economic centers of powers 1 7 0 1
Alternative financial market models 1 1 1 0
Governance structures / Transport policy competences 2 3 3 1
Carbon pricing 8 A 3 4
Shop opening hours 0 1 1 2
Work environment Index 06 04 20 1,5
New employment models n 0 2 3 2
Employment rate 5 2 3 2
Increasing degree of automatisation 0 2 1 0
Flexibilisation of the labour market 1 2 2 2
Telework, telemeetings b 2 3 3
1-1AMs 3 - Culture- and society-based models and studies

2 - Transportation-sector models 4 - Explorative Studies



(F) Factors related to the economy and policies 2: inn
Consumption and economic development

Type? 1 2 3 4

Economy and politics Total(n) 20 28 6 6
Consumption Index 01 02 1,0 0,7
| Local added value n 1 1 2 2
Rise of the prosumer 0 1 0 0
Shareconomy 0 2 2 1
e-Commerce 0 1 2 1
Economic development Index 1,8 1,2 22 2,0
Gross domestic product (GDP) 17 17 3 3
Alternative economic models 0 1 1 1
Income distribution b 2 2 2
Globalisation 7 A A 4
Global freight transport costs 5 9 3 2
1-1AMs 3 - Culture- and society-based models and studies

2 - Transportation-sector models 4 - Explorative Studies



Conclusions

60



IAMs and Transportation-sector models with narrow ®
focus on quantifiable factors Innz

Energy supply
Consumption 3.5 Vehicle technologies
Production sector technologies 3 Intelligent Transportation

Systems (ITS)

Disruptive innovations and 2.5

events \
2 \

Mobility costs

Services (based on real time

information) 1.3

Economic development

Climate change 0.5 Vehicle supply

Attitudes, values and lifestyles Population and demographics

Sharing Transport demand

Cultural aspects of travel Political framework

Spatial inequalities and regional
development
(Transport) infrastructures
Fossil ressources and emissions

Work environment
Connected infrastructures and
connected travel

—|AMs ==-Transport-specific models



Society-oriented and explorative models with o
wider range of factors (but often not quantified) IN nz

Energy supply
Consumption 3.5 Vehicle technologies
: : Intelligent Transportation
Production sector technologies 3.0 Systems (ITS)
Disruptive innovations and 2.5 Mobility costs
events
2.0
Serwces_ (based on real time 15 Economic development
information)
1.0
Climate change 0.5 Vehicle supply
0.0
Attitudes, values and lifestyles Population and demographics
Sharing Transport demand
Cultural aspects of travel Political framework

Spatial inequalities and regional
development
(Transport) infrastructures
Fossil ressources and emissions

Work environment
Connected infrastructures and
connected travel

Culture- and society-based models Explorative scenarios



Convergence of paradigms with different low-carbon
narratives: Operationalisation of the factors required

4

A

IAM

Transport- O S

specific

models O

?
O
Culture- and
O society-based

Explorative mod_els and
Scenarios and studies

studies
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Options for sustainable transport: ‘I'nn
Quantifying the future requires data
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Options for sustainable transport: s s s inn
Quantifying the future requires data ind geselachalilichen Wands
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MobilityDataHub: Visualization of internally and externally

collected mobility data and other context data
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Your point of access to a growitig range
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of open data on mobility-and transport
related subjects

Carsharing

TR FLOATIS CAR SIS

!
MATSIm

Multi-Agent Transport Simulation

A

Data allocation

Data . : .
and visualisation

processing



MOBILITYDATAHUB  cHarTs  wars  Dama

Your point of:access to a growing:,-ra nge
of open data on mobility-and transport
related subjects |

Carsharing

Discover world wide real carsharing data

FREE FLOATING CARSHARING




InnoZ GmbH Reprasentanz London / UK

Geschaftsflhrung: C/o LSE Enterprise Limited

Dr. JUrgen Peters Eighth Floor, Tower Three

Prof. Dr. Andreas Knie Houghton Street, London
WC2A 2AZ

Hauptsitz Berlin Reprasentanz Minchen

Torgauer StralRe 12-15 Infanteriestral3e 19/3

10829 Berlin (Schoneberg) 80797 Minchen

Tel +49 (0)30 23 88 84-0 Tel +49 89 189 17 19 -71

Fax +49 (0)30 23 88 84-120 Tel +49 89 189 17 19 -72

iInfo@innoz.de

Innovationszentrum fir Mobilitat und gesellschaftlichen Wandel

68



	��� Disrupting Mobility: Decarbonising Transport? ��Robert Schönduwe�Florian Lennert�Innovation Center for Mobility and Societal Change (InnoZ)�and�London School of Ecoomics and Political Science (LSE)�  
	Foliennummer 2
	Foliennummer 3
	Foliennummer 4
	Foliennummer 5
	Foliennummer 6
	Foliennummer 7
	Foliennummer 8
	Foliennummer 9
	Foliennummer 10
	Foliennummer 11
	Foliennummer 12
	Foliennummer 13
	Foliennummer 14
	Foliennummer 15
	Foliennummer 16
	Foliennummer 17
	Foliennummer 18
	Foliennummer 19
	Foliennummer 20
	Foliennummer 21
	Foliennummer 22
	Foliennummer 23
	Foliennummer 24
	Foliennummer 25
	Foliennummer 26
	Foliennummer 27
	Foliennummer 28
	Foliennummer 29
	Foliennummer 30
	Foliennummer 31
	Foliennummer 32
	Foliennummer 33
	Foliennummer 34
	Foliennummer 35
	Foliennummer 36
	Foliennummer 37
	Foliennummer 38
	Foliennummer 39
	Foliennummer 40
	Foliennummer 41
	Foliennummer 42
	Foliennummer 43
	Foliennummer 44
	Foliennummer 45
	Foliennummer 46
	Foliennummer 47
	Foliennummer 48
	Foliennummer 49
	Foliennummer 50
	Foliennummer 51
	Foliennummer 52
	Foliennummer 53
	Foliennummer 54
	Foliennummer 55
	Foliennummer 56
	Foliennummer 57
	Foliennummer 58
	Foliennummer 59
	Foliennummer 60
	Foliennummer 61
	Foliennummer 62
	Foliennummer 63
	Foliennummer 64
	Foliennummer 65
	Foliennummer 66
	Foliennummer 67
	Foliennummer 68

