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Outline of talk: 
 
• Global energy/CO projections overview 
• Transport in global projections 
• Fuel use and implications 
• Oil supply and demand 
• Costs and policies 

 
 



Reports covered in this presentation: 

Study Projection year Geographic 
coverage 

IEA, Energy Technology 
Perspectives 2012 

2050 World 

IEA World Energy Outlook 
2012 

2035 World 

Global Energy Assessment 
(IIASA et al) 2012 

2100 World 

Shell New Lens Scenarios 
(2013) 

2050 World 

BP World Energy Outlook 
(2013) 

2030 World 

NRC 2013: Transitions to 
Alternative Vehicles and Fuels 

2050 United States 

UC Davis …various work… 



IEA Energy Technology Perspectives (ETP) 2012 
 
Three different CO2 trajectories to 2100 



IEA ETP 2012 – 3 different CO2 trajectories 

Transport and industry have the most emissions in 2050 2DS, but 
transport is significantly lower than today 



ETP-2012 transport scenarios 
 
Combinations of shifts in travel and uptake of new 
vehicles/fuels can get us to 2DS 
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IEA ETP 2012 – travel trends 

LDV travel has flat-lined around OECD, but at a high level per capita, 
and will it last? 



IEA WEO 2012: heading toward 2 billion cars 

OECD is fairly saturated, but rest of the world is not.: 



Global Energy Assessment 2012 
 

Passenger travel could quadruple over the century 

GEA, 2012: Global Energy Assessment - Toward a Sustainable Future, Cambridge University Press, Cambridge, 
UK and New York, NY, USA and the International Institute for Applied Systems Analysis, Laxenburg, Austria.  



GEA: CO2 reduction scenarios for LDVs 

Many ways to get there… 

GEA, 2012: Global Energy Assessment - Toward a Sustainable Future, Cambridge University Press, Cambridge, 
UK and New York, NY, USA and the International Institute for Applied Systems Analysis, Laxenburg, Austria.  



Shell Scenarios 2013 
Scenario Contrast: World passenger transport 

Mountains Oceans 

Combined with the impact of higher economic 
development, Oceans sprawling suburbs lead 
to higher travel needs than Mountains compact 
cities 

Electricity and Hydrogen 
Gaseous Hydrocarbon Fuels 
Liquid Hydrocarbon Fuels & Biofuels 
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NextSTEPS Nordic Rapid Transition Scenario: LDV sales 
reaches 100% plug-in-capable by 2040 

In RTS, plug-in electric vehicle sales shares grow rapidly after 2020; 
fuel cell vehicle shares after 2025; only plug-in and FCVs are sold 
after 2040.  
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IEA ETP-2012 Extensions (Fulton et al, draft paper)  
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Lots of electricity and hydrogen by 2050 in some modes, but 
still a huge liquid fuels need 



ETP-2012 extensions (Fulton et al draft paper) 

14 

0

2

4

6

8

10

12

0

20

40

60

80

100

120

2010 2030 2050 2075

All modes
GT

 CO
2

EJ

Electricity

Hydrogen

CNG/LPG

GTL/CTL

Biofuel

Kerosene

HFO

Diesel

Gasoline

2DS Emissions

Summary picture: 27 EJ of biofuels in 2050, 40 in 2075 



NEW!!!   iTEM Project – VERY preliminary results 

UC Davis, ICCT, PNNL, IIASA, IEA are comparing transport models and 
projections. Goals include comparison of historical data, basic drivers 
for projections, and transport activity/energy/CO2 projections under 
consistent assumptions. Some very early results here: 

United States 
2005 2040 



IEA World Energy Outlook 2012 

Low CO2 Scenarios result in lower Oil Price 

 







Lowering CO2 means lowering Oil Price 

IEA WEO 2012: 



Lowering CO2 means lowering Oil Price 

IEA WEO 2012: 



Lowering CO2 means lowering Oil Price 

IEA WEO 2012: 



IEA ETP 2012 – Humans spend a lot on transport… 

And sustainabilty could cost us less… 

Total cost for vehicles, fuels and infrastructure 2010-2050 is now $500 
Trillion…lower in 2DS because you need fewer vehicles and roads, and 
less fuel 



NRC 2013: Transitions to Alternative Fuels and Vehicles report 

By 2040 technology costs converge… 

NRC 2013 Figure 2.8 Car incremental cost versus 2010 baseline – midrange 
case 



Transition costs in the US (Ogden/Fulton) 

• Assumes a very ambitious introduction of PHEV, BEV 
and FCEV LDVs in the United States (40M by 2030) 
along with large-scale introduction of advanced 
biofuels 

• Using NRC-2013 cost projections, we estimate $100-
300B to pay for all fuel infrastructure and vehicle 
buy-down costs through 2030  

• Most or all returned in fuel cost savings 
• The buy-down cost rises then falls, but averages 

around $10-20B/year 
• In the US we pay close to $1 trillion per year for new 

cars plus fuel for all cars 
• Can we afford 1-2% diverted for a transition to a low 

carbon fuel system? 

 



Final Thought – Policy Elements? 

• It seems we at least need: 
– To plan our cities/regions carefully and invest in alternative 

modes of transport 

– To have governments pay much of the buy-down costs for 
new technology vehicles and fuel infrastructure 

– Strong, long-term vehicle efficiency standards 

– Strong price signals – combination of fuel/carbon prices, 
vehicle prices (e.g. feebates), road/parking prices. This can 
also raise much needed revenue for investments 

• Is this enough?   

• How can we achieve “policy sustainability”? 
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