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EU policy on railway noise reduction
Rail development is an important element of the EU's transport strategy. A significant increase in
rail's share of freight and passenger transport can contribute to achieving the EU objective of a 60%
reduction in greenhouse gas emissions from transport by 2050, in comparison with 1990.
Considered a more energy-efficient and sustainable mode of transport, rail is nonetheless faced
with a major environmental issue: noise pollution. Rail noise and its possible adverse effects on
health are of concern to stakeholders and local communities in several European countries.

Rail noise pollution
According to the European Environment Agency's (EEA) 2014 report on noise pollution, rail is the second
most important source of environmental noise in Europe after road traffic. In Europe, nearly seven million
people were reported to be exposed to rail noise levels above the excess exposure threshold, fixed by the EU
at 55 decibels (dB) Lden (the Lden indicator assesses a weighted day-evening-night annoyance level). An EEA
estimate, based on calculated figures complementing collected data, increases this figure up to nearly
14 million people. Population exposure at night to noise levels above the excess threshold of 50 dB Lnight is
reported to be slightly lower.
A growing body of evidence, based in particular on World Health Organization reports, shows that exposure
to environmental noise above certain ceilings can have adverse effects on human well-being and health,
especially on children and other vulnerable groups. It may cause annoyance, sleep disturbance, cognitive or
hearing impairment and cardiovascular disorders.
Rail noise is not evenly spread over EU territory, but is concentrated in highly-populated areas where the
volume of train traffic is significant and in areas characterised by important rail freight.

Rail noise sources

Rail noise mainly originates from three types of sources. Rolling noise is caused by the interaction between the
wheel and the track and increases as the wheel's surface deteriorates; it is most noticeable at speeds above
30 km/h. Traction noise depends on the type of engine and train; aerodynamic noise is caused by air motion and
is particularly critical for high-speed trains which travel above 200-250 km/h. Rolling noise is considered the main
cause of noise pollution. Experts ranked freight wagons and their standard braking technology as the main
contributor to noise pollution, followed by high-speed trains and inner-urban railways.

EU policy on rail noise abatement
While EU transport policy seeks to promote a modal shift to rail, rail noise represents a serious obstacle to
this endeavour. Rail noise is facing increasing opposition from citizens, non-governmental organisations, and
from local authorities, in particular in Germany and in the Netherlands, which require measures to limit rail
noise exposure.
EU regulatory framework
In 1996, the Commission put forward a policy framework to assess existing noise pollution in Europe and to
reduce noise stemming from all sources, such as industry, transport and recreational activities. The 2002
Environmental Noise Directive is the main instrument defining the regime to determine noise exposure and
to trigger the necessary action at national and EU levels. It aims to defining a common approach to avoid,
prevent or reduce the harmful consequences of exposure to environmental noise, for instance in large
agglomerations or near noise-sensitive buildings and areas. The Commission also asked Member States to
adopt action plans to manage noise issues and to produce strategic noise maps for major railways and
update them every five years.
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To reduce rail noise at source, the Commission took measures at EU level, drawing up requirements
applying, among others, to rolling stock noise emissions – known as noise related Technical Specifications for
Interoperability (TSI Noise). This implementing measure of the railway interoperability directives lays down
maximum levels of noise produced by new rolling stock or by wagons to be upgraded, for both freight and
passenger transport. A 2014 revision of TSI Noise introduced slightly reduced noise ceilings (for stationary,
starting, and pass-by noise) which apply from January 2015.
Due to the fact that the TSIs only applied to new or renewed rolling stock and that the upgrading of old
freight wagons was slow, the Commission also proposed actions to retrofit the conventional braking blocks
of rolling stock with more silent systems, reducing perceived noise emissions up to 50%. Aiming to ensure
the sector's competitiveness, and in order to provide financial stimulus for retrofitting, the Commission
proposed an incentive measure, which would link the track access charges to be paid by operators to the
noise level of their trains, thus creating noise differentiated track access charges (NDTAC). This measure was
introduced, on a voluntary basis, in the 2012 Directive establishing a Single European Railway Area. NDTAC
can be considered as a first step towards the internalisation of the external costs of rail transport, such as
noise, also advocated in the 2011 White Paper on transport, for all transport modes. In March 2015, the
Commission set out the modalities for the implementation of the NDTAC; they apply until the end of 2021.
The scheme sets bonuses as a mandatory element for retrofitted wagons and as optional for silent trains,
very quiet wagons and locomotives. A non-mandatory penalty is also provided for noisy trains.
In 2013, the Commission carried out a new evaluation of rail noise, focusing once again on its main source:
freight wagons. It observed that in 2012 only 9% of freight wagons were TSI Noise compliant. The evaluation
identified other shortcomings, such as the insufficiency of existing measures, and the risk of Member States
taking unilateral initiatives which could lead to disruption of trade and passenger cross-border rail services.
Moreover, due to the increased cost of new TSI noise compliant wagons, operators over-used older, cheaper
and noisier freight rolling stock, contributing to the continuation of noise pollution. To encourage the
renovation of wagons, the EU provides financial support through the Connecting Europe Facility (CEF) to
co-fund the retrofitting of freight rolling stock, up to a ceiling of 20% of eligible costs. In December 2015, the
Commission published a working document on rail freight noise reduction, integrating the existing voluntary
NDTAC scheme and CEF support with a budget of €164-213 million earmarked until 2020. It also put forward
a gradual introduction of TSI noise emissions: accelerating the retrofitting of existing freight wagons,
applying TSI noise limits to all international freight stock and subsequently to all existing freight wagons.

European Parliament

On 9 September 2015, in its resolution on the implementation of the 2011 White Paper on transport, the
European Parliament called for a reduction of rail freight noise by retrofitting wagons and improving
infrastructure through targeted public funding. It also called the Commission to submit a proposal for an EU-wide
ban on excessively noisy freight wagons by 2020.

Research and technology
The outcomes of studies carried out on control and noise mitigation solutions indicate that the most cost-
effective measures are those aimed at preventing noise at source. They include the optimisation of rolling
stock brake technology and wheels, as well as track measures, such as rail absorbers to reduce rolling and
squealing noise. Noise barriers can also be envisaged, to limit noise pollution between the source and the
neighbouring environment. A 2000-2002 comprehensive cost-benefit study, STAIRRS, co-funded by the EU
and by the International Union of Railways (UIC), substantiated these conclusions. This mix of abatement
measures would protect up to 95% of the population.

New braking systems technology

Braking systems are of key importance for train noise and wheel/rail roughness. Significant improvements can be
achieved by replacing the standard freight cast iron block brake, the main cause of roughness and noise, with
composite brakes. Currently, two types of low-noise composite brakes exist: K-blocks, which imply a modification
of the braking system on existing stock; and LL-blocks (Low friction Low noise blocks). The latter were successfully
tested in operation by the €15 million EuropeTrain project; they are more expensive and require more frequent
re-profiling of the wheels. K-blocks and LL-blocks were certified by the European Rail Agency.
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