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Overview

The UK has a legally binding framework of targets to reduce its emissions of greenhouse gases by 80% against 1990 levels by 2050.  Emissions from road transport constitute around 25% of the national total, so the strategy to cut road transport emissions is a central part of the broader transformation of the UK energy system to a low carbon future.  This paper takes an evidence based approach to the issues relating to optimising the design of public policies to development the market and promote uptake of low emissions vehicles in the UK. The framework starts with assessing the broad shape of the transformation required within the transport sector within an optimal economy-wide transition.  The paper then explores the evidence base around vehicle usage patterns, supporting fueling infrastructure and current technical options for low emission vehicles, before moving on to consider policy measures.  Policies are considered in terms of their potential to impact the market and economic cost-effectiveness in use of  public funds or other resource impacts.   
Methods

The broad analytical perspective adopted is to assess policies in terms of their ability to address market failures and to deliver interventions which promote a cost-effective transition to a low carbon future.  In these terms a key objective is to identify policies most likely to reduce carbon emissions at minimum cost to the broader economy.  The paper draws upon a range of evidence and analysis in constructing underpinning evidence.  The analysis of the broad shape of the least cost technology mix for the UK’s energy system transformation draws on energy system modelling using the Energy Technology Institute’s peer-reviewed least cost optimisation model of the UK energy system (the ‘Energy System Modelling Environment’ or ‘ESME’).  Detailed analysis of data drawn from the UK’s National Travel Survey is used to underpin analysis of the options for supporting refuelling infrastructure for different low emission vehicle options.  Further supporting evidence is drawn from literature and international experience. 
Results
The paper presents results drawn from energy system modelling for the decarbonisation of the UK road transport sector.  Results are also presented in the form of a range of scenarios for the transition in the UK vehicle fleet (or parc), and implications for supporting fuelling infrastructure.  The paper also assesses these scenarios and insights against the current pattern of policy support for ultra low emissions vehicles (ULEV) in the UK.
Conclusions

The paper concludes with a series of implications relevant for policy makers considering the effective targeting of public resources for maximum benefit.  Key conclusions include:

· It is not clear that upfront grants for purchasers of ultra low emission cars and vans are the best way to promote ultra low emission vehicle market penetration.  

· The UK should continue to press for strong regulation of vehicle emissions at EU level

· Evidence shows that emissions standards have been a strong driver for manufacturers.  Action at European level is essential because vehicle manufacturers operate within supra-national / global markets. 

· Promoting widespread uptake of plug in hybrid electric vehicles (PHEVs) should be a central part of ULEV strategy.

· Plug in hybrid electric vehicles are a robust component of scenarios for a cost-efficient but flexible transition pathway towards a low carbon transport future.  

· System-wide analysis should underpin the design of policy

· The future transition to low carbon transport will have important implications (and cost impacts) across the national energy system, which should be taken into account in designing policy.  These wider impacts underpin our identification of PHEVs as a key part of the technology transition.

· Policy design needs to be informed by insights around the social and consumer acceptability of both instruments to support the market and the ULEV products themselves.

· the transition to low carbon transport is likely to have important social and distributional implications which will need to be taken into account in policy design.  

· Public resources should be used to support more widespread provision of charging points for PHEVs, located where they will be cheapest to deliver and most useful to vehicle owners (mainly in or near homes and workplaces)

· This would be a highly effective way of supporting market penetration of PHEVs. Analysis of journey patterns shows that 3kW charging points located at homes or workplaces would be sufficient to enable 75% of mileage in electric mode.  

· There is also a need to ensure that electricity distribution network operators are enabled and incentivised to make the necessary supporting investment in distribution infrastructure.

· Policy should also continue to support collaborative R&D to de-risk and reduce the cost of both hydrogen and advanced sustainable biofuels 
· This should include work on both hydrogen and hydrogen vehicles, as well as developing advanced sustainable biofuels and a robust transition plan for making vehicles compatible with higher blends of biofuels.
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