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Some key points to consider

1. The role of transport in meeting the 
Government 2020 and 2050 targets.

2. The time it takes to change the 
transport sector.

3. The price signal needed to get a 
response in the transport sector.

4. The way emissions trading works.
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An illustration of the infrastructure 

changes needed as Britain reduces its 
CO2 footprint by up to 60% over the 

first half of this century.
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UK Milestones – what to achieve by 2025

Carbon capture and storage (CCS) fully established in power generation, ~ 5 large 
coal and ~ 5 large gas fired facilities in operation.

Energy efficiency improvement ~2% p.a. (MJ/£ of GDP)

Nuclear programme restarted, older stations replaced, net one new station in 
operation

Strong increase in wind/wave/tidal, ~ 20 "London Array“ (~ 1 GW) projects built and 
operating

Starting to shift to electricity as final energy, especially in homes and commercial.

"10 mpg" improvement in on-the-road vehicle efficiency vs. 2003.

Advanced bio-fuels (nearly net-zero CO2 emissions) at one-fifth of the fuel market.

Electricity starting to become a vehicle fuel (e.g. via hydrogen and plug-in hybrids)

By 2025 we must be well on the way, with technologies proven and energy policy 
aligned with the objective. For example, we need to have:
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A new infrastructure by 2050

Most coal fired power generation using CCS, nearly two-thirds of gas plants.

Energy efficiency improvements continue at 2% p.a.

Net 6 new nuclear plants built

~ 60 "London Array" projects now up and running in wind/wave/tidal.

Electricity is the dominant final energy in commerce and homes - gas still 
important for industry.

Vehicle fuel mix now split between fossil / bio / hydrogen / electricity.

Vehicle efficiency twice that of 2003

By 2050 our energy infrastructure will be very different from today. For example, 
we need to have:
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Changes in road transport will take time
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Annual total vehicle growth of 2% p.a.
Annual vehicle production growth of 2% p.a.
Large scale "alternative" vehicle manufacture starts in 
2010 with 200,000 units per annum and grows at 20% 
p.a. thereafter.
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An evolving strategy of change
Energy sources Energy carrier Drive-train options

ElectrolysisElectrolysis

SolarSolar

WindWind

HydroHydro

NuclearNuclear

CCGTCCGT

Conventional and 
advanced bio-fuels

BiomassBiomass

Liquid fuelsLiquid fuelsOilOil Conventional ICE 

HydrogenHydrogen

FCV

CO2

GasGas

CoalCoal
Partial

oxidation
Syngas 
CO, H2
Syngas 
CO, H2

Fischer–
Tropsch
Fischer–
Tropsch Synthetic 

fuels

Shift reactionShift reaction

Hybrid

ElectricityElectricity

Electric vehicle

Plug-in hybrid
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Price signals in the road transport sector
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Result: A 5 mpg improvement for an non-
sustained  US$1 / gallon price variation. 
The price signal is $120 per tonne of 
CO2.
A 9 mpg difference in efficiency between 
the EU and US for a sustained >$200 per 
tonne of CO2 price signal (in taxes).
But in both cases many other policies 
have also been in play.

Result: A 5 mpg improvement for an non-
sustained  US$1 / gallon price variation. 
The price signal is $120 per tonne of 
CO2.
A 9 mpg difference in efficiency between 
the EU and US for a sustained >$200 per 
tonne of CO2 price signal (in taxes).
But in both cases many other policies 
have also been in play.
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A more recent price signal in the UK
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Equivalent CO2 cost
~ $1500 / tonne

Equivalent CO2 cost
~ $1500 / tonne

UK Company Car Scheme (~£17,500 vehicle)
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Cost of Carbon in Different Sectors

Large Industrial Emitters
~ $30 - $80 per tonne of CO2

• Energy efficiency programmes
• Fuel switching (e.g. coal to gas in power stations)
• Carbon sequestration (future, but in this price range)

Transport Sector
~ $120-$200+ per tonne of CO2

• 5-10 mpg vehicle efficiency improvements over 15-20 years, 
but other policies in place as well.

~ $200-$400++ per tonne of CO2
• Further hybrids, fuel switching (bio-fuels)
• Change in consumer behaviour



6

11

Cost of abatement
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Cost of abatement – mixing it up
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Trading is built on a “make-or-buy” premise

Invest in energy 
efficiency 
projects

Change the 
mode of 

operation

Fuel switching
e.g. coal to gas 

or oil to gas

CO2 €

Trading 
allowances

Allowance 
holder
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. . . but this doesn’t apply for road transport

Efficiency Driving habitsFuel switching
- Bio-fuels
- Diesel

CO2 €

Trading 
allowances

Partly available 
to refiner

Not available 
to refiner

Not available 
to refiner

Allowance 
holder
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. . . but this doesn’t apply for road transport

Efficiency Driving habitsFuel switching
- Bio-fuels
- Diesel

CO2 €

Trading 
allowances

Partly available 
to manufacturer

Not available to 
manufacturer

Allowance 
holder

Partly available 
to manufacturer
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. . . but this doesn’t apply for road transport

Efficiency Driving habitsFuel switching
- Bio-fuels
- Diesel

CO2 €

Trading 
allowances

Partly available 
to motorist

Available to 
motorist

Available to 
motorist

Allowance 
holder

Not available in 
practice to the 

motorist
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Breaking the “make or buy” link
CO2 Prices

2006 12.5
2007 13.2
2008 14.4
2009 15.1
2010 15.8
2011 16.5
2012 17.9

The individual decisions to 
make reductions and  / or buy / 
sell allowances sets the market 
price and provides the liquidity.

In a transport scheme, who will make this decision?
Not the motorist, as he will probably not be holding the allowances.
Not the supplier either, as he has only limited means to implement 
reductions. The motorist is best placed to implement reductions by 
changing driving habits, using public transport or changing vehicles.
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Need to break down the problem

CO2 emissions  =    CO2 *   Energy   *   Distance
Energy    Distance 

CO2
Energy

Energy
Distance

Distance

Encouraging fuel diversification 
e.g. California fuel standard

Vehicle efficiency standards
Consumer choice in vehicles

Consumer behaviour
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Observations on the transport sector
• Transport greenhouse gas emissions remain a problematic area to tackle.
• Lead times for new fuels and vehicle technologies are considerable, as is the time to 

see significant change in the global vehicle fleet.
• Single system (e.g. ETS) approaches which tackle road transport emissions together 

with industrial emissions are probably not viable.
A greater burden could be placed on industrial facilities.
Little progress may be made in the transport sector – resulting in a lost opportunity.
Not clear on how it should be structured (i.e. point of regulation) .

• Road transport requires an integrated approach, encouraging both vehicle and fuel 
development and seeking a change in attitude (and behaviour) from the consumer.

• Therefore, addressing road transport CO2 emissions means;
Expanding access to bio-fuels and introducing advanced bio-fuels (ligno-cellulose ethanol).
Aggressive vehicle efficiency standards.
A call on certain fuels to promote vehicle efficiency (e.g. diesel)
Changing consumer behaviour – both type and use of vehicles.
The ongoing development of long-term options (e.g. plug-in hybrids, hydrogen).


