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Overview
While rail has an established and deserved reputation as an efficient and clean 
form of transport, the industry has become increasingly aware of the need to use 
energy even more efficiently given the associated financial and environmental 
implications.  Consequently, the way in which Britain's rail industry consumes 
traction and non-traction energy has been researched to identify the potential for 
making savings.

A number of significant opportunities for saving energy have been identified, 
some of which can be realised in the short-term by the relatively straightforward 
action of a single party.  Longer-term opportunities are typically more complex 
and may require a number of parties to take coordinated action, the 
development of emerging technologies and projects related to progressive 
replacement of long life, high value assets.  The work has also looked at the 
energy performance of both electric and diesel passenger trains and how they 
compare with other transport modes in terms of CO2 emissions.

At a time when sustainability is at the forefront of industry and political attention, 
particularly across the transport sector, the potential for the industry to save 
costs and for the environment to benefit from reduced emissions are significant.  
With the measures widely implemented there is a real prospect of energy cost 
savings in the order of £68m pa in the next few years and a consequential 
reduction in CO2 emissions of about 521,000 tonnes pa.
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had been identified to improve energy efficiency, such as optimisation of heating 
and cooling on empty, stabled trains, and the training of drivers to operate trains 
economically.  Some operators currently operate longer trains for operational 
expediency when short ones would be adequate.  A stakeholder workshop was 
held where various energy efficiency 'opportunities' were identified and then 
subjected to stakeholder appraisal and prioritisation.  Interfleet enlisted the 
support of Enotrac to look at the electrical infrastructure in order to examine the 
scope for savings within the power distribution system.  All of the opportunities 
(over 50 in total) were then subject to a basic cost benefit analysis and grouped 
according to whether, and how quickly, they could be realised.

Traction energy metrics and benchmarking were undertaken for Interfleet by 
Professor Roger Kemp of Lancaster University; this work used data from a 
range of sources both nationally and internationally.  For rail this included 
existing measured and simulated energy consumption data for certain types of 
GB and overseas service trains based primarily on current available data, rail 
industry literature, and other publicly accessible sources.  In a number of areas 
multiple data sources were used in order to ensure the values chosen were 
demonstrably reasonable.  The metrics and benchmarks seek to establish 
predominantly factual information about rail energy and environmental 
performance and make fair and reasoned inter-modal comparisons for CO2 
performance. The metrics report, initially published in June 2007, has been 
updated and re-published in January 2008, principally to take account of more 
recent information relating to international comparisons for high speed trains 
and to ensure that Class 373 trains are appropriately compared with 
international high speed trains.

Findings
While rail is a comparatively energy efficient and clean form of transport, the 
industry had only recently come to appreciate that further worthwhile economic 
and environmental improvements could be achieved.  This was, in part, because 
the cost of energy was perhaps less than 5% of annual bills, and energy 
efficiency performance and its associated environmental impacts were less 
prominent than other facets of rail activities such as the public performance 
measure and safety performance.  The impact of rising diesel and electricity 
costs along with increasing environmental awareness has, however, brought 
these aspects to the fore.

This project has identified significant benefits, among which some of the larger 
traction energy savings are attainable within the short-term, and can be realised 
with comparatively straightforward actions.  Other savings will take some time 
to bring to fruition as they tend to be more challenging, for example requiring 
collaborative actions by two or more rail industry bodies, the development and 
exploitation of emerging technologies or the progressive change of long life high 
value assets.  It is estimated that, on average, traction energy consumption 
could be cut, without detriment to train services, by about 25% over the coming 
years.



With regard to metrics and benchmarking of passenger rail, the project has 
identified proposed metrics for energy and CO2 emissions for rail which allow 
comparisons within the rail sector and with other competing transport modes. In 
broad terms, it indicates that rail performs well with regard to CO2 emissions 
when compared with other competing forms of transport.  Electric passenger 
trains perform well across the broad range of passenger rail operations, 
however diesels perform less favourably, particularly when high performance 
modern diesels are considered. 

When comparing GB electric passenger trains with overseas trains they were 
generally equivalent, with some GB energy performance constraints being a 
consequence of national features such as the restrictive gauge, journey length 
and national safety requirements. Nonetheless, the project indicates that 
improvements in energy efficiency and emissions are attainable for both diesel 
and electric trains and recommends that energy consumption targets are set for 
future trains which incrementally improve energy efficiency and consequently 
also improve CO2 emissions. In addition, the work also concludes that a shift in 
the balance from diesel towards electric traction would be environmentally 
beneficial in terms of rail's overall CO2 performance. 

The research project T633 Further electrification of Britain's railway network will 
provide an economic basis to support the development of a long-term traction 
energy strategy for the British railway network, consistent with the overall 
government strategy for sustainability.

In order to help sustain improvements in energy efficiency the work also 
suggests that energy monitoring and reporting arrangements are enhanced so 
that they aid transparency and help the evaluation of efficiency initiatives. 
Furthermore, the work also suggests that it would be appropriate to ensure 
specific responsibility and accountability for ongoing energy efficiency 
performance is held at a sufficiently senior level within rail industry organisations 
to ensure effective ongoing performance.

Next Steps
The major thrust of the reports has been well received by the industry during 
their development and a number of organisations are already pursuing some of 
the opportunities to complement those activities they already had in hand.  It is 
envisaged that industry will consider the final reports in their totality, determine 
and plan implementation as appropriate, and commission any further work it 
considers necessary to support the longer-term measures in particular.
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