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Energy consumption in transport (1/2) 
World energy balances 

1973 2011 

Transport in 1973 
• 18% of TPES, mostly 

(94%) using oil 
products 

• 36% of global crude 
oil supply 

Transport in 2011 
• 19% of TPES, mostly 

(92%) using oil 
products 

• 54% of global crude 
oil supply 

Source: IEA Key World Energy Statistics 2013 

• Transport: end-use with the least diversification 

http://www.iea.org/publications/freepublications/publication/name,31287,en.html
http://www.iea.org/publications/freepublications/publication/name,31287,en.html
http://www.iea.org/publications/freepublications/publication/name,31287,en.html
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Energy consumption in transport (2/2) 
Trends by mode 

Source: IEA ETP • Most energy consumption takes place in road modes 

• Road share in total transport energy growing from less than 
50% in 1973 to nearly 75% in 2011 

http://www.iea.org/etp/
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Energy efficiency 
The hidden fuel 
• The impact of avoided energy use from energy efficiency in IEA member 

countries is comparable to the main fuel supply options 
• Transport is no exception… 

Source: IEA Energy 
Efficiency Market 
Report, 2013 

https://www.iea.org/w/bookshop/add.aspx?id=460
https://www.iea.org/w/bookshop/add.aspx?id=460
https://www.iea.org/w/bookshop/add.aspx?id=460
https://www.iea.org/w/bookshop/add.aspx?id=460
https://www.iea.org/w/bookshop/add.aspx?id=460
https://www.iea.org/w/bookshop/add.aspx?id=460
https://www.iea.org/w/bookshop/add.aspx?id=460
https://www.iea.org/w/bookshop/add.aspx?id=460
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Energy efficiency in transport 

Energy efficiency 

Available options 
• Avoid unnecessary travel 
• Shift travel to more efficient modes 
• Improve the energy efficiency of each mode 
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• Increases of the public transport capacity and quality 
improvements favored by high-density urban environments 

• The time frame to alter urban design is long (decades) 
– Building cities from scratch is rarely possible 

– Fast-growing countries can (and need to) do that 

• Integrated measures are needed for effective results 
– Land use planning, fees/pricing measures, environmental zones 

• Larger effects seen in the long term 

Avoid & Shift policies for energy efficiency 
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 Rail transport is amongst the most energy efficient mobility 
options available (both for passenger and freight) 

 Other options include public passenger transport, two wheelers 
and shipping 

Energy efficiency 
Modal choice 

Energy efficiency of different modes of transport, 2010 
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Source: IEA Mobility Model 
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• Significant potential (energy efficiency and fuel 
switching) 

• Technological maturity not homogeneous 
– Market pull (mature technologies, short-term) 

• Scrapping fossil fuel subsidies, fuel efficiency standards, labelling, 
fiscal charges/incentives on vehicle purchase 

• Need for performance-based instruments, no technology pick 

– Technology push (high-potential and lower maturity techs) 
• Support RD&D to reduce costs and foster tech uptake 
• May require focus on specific techs (e.g. EVs, NGVs) 
• Need for clear indications on long-term policy direction 

• Behavioral aspects can play a role 
• Time frame shorter than for urban transformation 
• Risk of rebound effect: need for integrated measures 

Improve policies 
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 Energy use per rail pkm and tkm  improved over the past decades 

 Solutions/technologies for further improvements are available in 
the future 
 

 

 

 

 

 

 

 

 The long lifetime of rolling rail stock slows the improvement 
process associated with technological development 

 

Improve policies for energy efficiency 

Source: UIC-IEA Railway Handbook, 2013 

Rail: energy use per pkm and tkm  

Source: Bombardier, 2011 

http://www.uic.org/IMG/pdf/uic-iea_handbook_finalversion_weblow-2.pdf
http://www.uic.org/IMG/pdf/uic-iea_handbook_finalversion_weblow-2.pdf
http://www.uic.org/IMG/pdf/uic-iea_handbook_finalversion_weblow-2.pdf
http://www.uic.org/IMG/pdf/uic-iea_handbook_finalversion_weblow-2.pdf
http://www.uic.org/IMG/pdf/uic-iea_handbook_finalversion_weblow-2.pdf
http://www.uic.org/IMG/pdf/uic-iea_handbook_finalversion_weblow-2.pdf
http://www.uic.org/IMG/pdf/uic-iea_handbook_finalversion_weblow-2.pdf
http://www.unife.org/uploads/110412_UNIFE_EUSEW_Bombardier_Michael_Schemmer.pdf
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IEA Energy Technology Perspectives 2014 

ETP 2014 – Focus on electricity 

• Looking at what needs to be done to provide 
sustainable options for generation, 
distribution and end-use 

• Three main  scenarios: 
 6DS: limited changes, pessimistic view (BAU) 

 4DS: current strategies for energy efficiency extended to 2050 

 2DS: CO2 emission mitigation scenario 

• Features a specific chapter (and scenario) on 
transport electrification 
 2DS-ET – alternative to 2DS, focusing on electrification 
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IEA Mobility Model (MoMo) 

• Used to develop transport-related projections in ETP, 
since the first edition 

• Covering activity, energy use, GHG emissions, 
expenditures for vehicles infrastructure, materials to 
2050 

• 29 regions, passenger and freight services, all transport 
modes except pipelines, several fuel pathways 

• Supported by several partners (government, private, 
NGOs, academic) 
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Perspectives for 2050 
CO2 emissions in transport 

IEA ETP transport scenarios (6DS, 4DS and 2DS) reflect the contributions 
of key energy efficiency and CO2 emission mitigation strategies for 
transport 
• Avoid/Shift: avoid unnecessary travel, shift to efficient modes 
• Improve the energy efficiency of each mode 

Source: IEA 
Mobility 

Model 
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Perspectives for 2050 
Rail transport (1/2) 

 Rail infrastructure worldwide: more than 25% electrified 
 Electric locomotives: almost 40% of powered railway stock 
 Rail electrification is increasing across five key metrics: 

infrastructure, tractive stock, transport kilometre (tkm), 
passenger-kilometres (pkm) and final energy consumption 

Source: IEA ETP 

 Electric trains cheaper than diesel alternatives 
 The electrification of the infrastructure is the key barrier 

http://www.iea.org/etp/
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Perspectives for 2050 
Rail transport (2/2) 

 Urban rail systems: all electrified today (tramways, overhead light-rail, 
underground metro) 

 Intercity and freight: potential for increased electrification exists 
 Payback periods rail infrastructure electrification  sensitive to the cost of the 

infrastructure, oil prices, and operating frequency 
 Priority for rail network segments with the highest usage rates 

Source: IEA 
Mobility Model 
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Conclusions 
 Rail well placed when looking at energy efficiency for sustainable 

transport 
 Encouraging signs from recent developments of rail 

electrification 
 Rail electrification can become more relevant if transport activity 

is shifted towards collective transport modes, especially in cities 
 Even if rail is more efficient than competing inland transport 

modes, the technical potential to save energy shall not be 
wasted 

 Key barriers include 
 the long time frame needed to alter urban design 
 the long lifetime of rolling rail stock 

 This puts pressure on the need for early action to move towards 
increased sustainability 

 

 


