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Four-wheeler ownership in 2010 and growth to 2050 by world region

OECD 2015



CO2 emissions for passenger transport by world region, 2050 (2010=100)

Future Mobility Problem Space
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CO2 emissions from surface freight and passenger transport, 2050 (2010=100)

Future Mobility Problem Space
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• Fuel, Vehicle and Circulatory
Efficiency

• Fuel Substitution

• Modal Shift

• Land Use and Demand
Management

Levers of Decarbonisation



• 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 

Levers of Innovation



 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 Szenarien der Mobilitätsentwicklung unter  
Berücksichtigung von Siedlungsstrukturen bis 2050 [15] 

9 Intelligent Infrastructure Futures. The Scenarios - Towards 2055 [16] 

10 World Energy Outlook 2006 [17] 

11 Mobilität 2020. Perspektiven für 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 für den Klimaschutz IV. Szenarien bis 2030 [28] 

21 VIBAT India & Delhi [29] 

22 World Energy Outlook 2008 [30] 

23 Modell Deutschland [31] 

24 Renewbility - Stoffstromanalyse nachhaltige  
Mobilität im Kontext erneuerbarer Energien bis 2030 [32] 

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 für ein Energiekonzept der Bundesregierung [37] 

30 Energy 2050: Lifestyles subproject [38] 

31 Politikszenarien für den Klimaschutz V [39] 

Continued on next page 

 

Szenarien der
Mobilität
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 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 für den Ausbau der EE in Deutschland [44] 

37 Renewbility II [45] 

38 The future energy and GHG emissions impact of  
alternative personal transportation pathways in China [46] 

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 für den Klimaschutz [51] 

44 Treibhausgasneutraler Verkehr 2050 [52] 

45 Politikszenarien für 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 Mobilität Schweiz 2050 [63] 

59 DEFINE [64] 
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2050 
Travel Demand
BAU/Policy
Scenarios



2050 
Transport GHG Emissions
BAU  Scenarios
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2050 
Transport GHG Emissions
Policy Scenarios
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2050 
Primary Fuel in Transport
BAU Scenarios
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2050 
Primary Fuel in Transport
Policy Scenarios
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Passenger 
transport

Evaluation of existing scenario and trend studies on 
decarbonisation in the transport sector

Timeframe
2030 to 2100

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:

Decarbonisation is
adressed, sufficient
documentation is
available



Spatial focus of the scenarios considered: Focus on 
global, EU scenarios and scenarios for Germany

EU

Global

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 Model boundaries
1 Transport sector
2 Modes of transport
3 Traffic volumes
4 Emissions and

environmental impact
5 Energy

F Modellkomponenten
1 Transport demand
2 Population
3 Economy
4 Accessibility and

spatial structure
5 Transport supply
6 Energy
7 Policies



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

Based on
Creutzig (2015)

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



Typology of the scenarios considered
M
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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
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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



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

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



(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



(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



(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



(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 Studies



(C) Factors related to energy and ressources

1 - IAMs
2 - Transportation-sector models

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



(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



(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



(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



(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
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IAMs and Transportation-sector models with narrow
focus on quantifiable factors
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Climate change
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information)
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events

Production sector technologies

Consumption
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Society-oriented and explorative models with
wider range of factors (but often not quantified)
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IAMs

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

Culture- and 
society-based 
models and 
studies

Transport-
specific
models

Explorative
Scenarios and
studies

?



Options for sustainable transport:
Quantifying the future requires data

Shared mobility

E-Mobility

MaaS

Lifestyles

Land use

Logistics



Options for sustainable transport:
Quantifying the future requires data

Shared mobility:
What is the 
significance of 
Sharing systems?

E-Mobility: 
How do 
measures to 
promote mobility 
perform?

MaaS: 
What effect can be 
achieved by 
removing access 
barriers?

Lifestyles:
What is the cross-
sectoral energy 
balance?

Land use:
How does 
accessibility 
change?

Logistics: 
What emissions 
are to be 
expected?



Data
generation

Data
management

Data
processing

Data allocation
and visualisation
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Mobility
Database

Open Data

Official 
statistics

National
travel

surveys

MobilityDataHub: Visualization of internally and externally 
collected mobility data and other context data

MobilityDataHub

modalyzer

Scraping
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