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Indicator

Road transport noise

Overview

Noise caused by road, rail and air transport is the most important source of community noise in Europe. Ex-
posure to community noise affects people’s health and well-being in various ways: it can disrupt communi-
cation, affect sleep quality, cause annoyance and reduce performance. Prolonged or excessive exposure to
noise (e.g. 65-70 dB (LAeq)) can cause hypertension. Some studies suggest an association between noise
exposure and an increased cardiovascular health risk. In children, noise exposure not only causes annoyance,
it also affects their ability to learn (cognition) (WHO, 2007; Van Kempen, 2007). Transport noise is a major
public health issue because so many people are constantly exposed to it. In general, successful policy options
to reduce exposure to transport noise consist of a combination of spatial planning, measures to influence mo-
dal split and behaviour, technical solutions and financial instruments. Cost-benefit analyses show that the
benefits of reducing noise emitted by cars and trains exceed the costs. Tightening noise emission limits for
car tyres is the easiest and cheapest way of reducing noise levels. ‘Silent’ tyres also produce fewer particles

and are more energy efficient.

Definitions

e La: A-weighted average sound pressure level.

e dB(A): Unit of A-weighted sound pressure level, where A-weighted means that the sound pressure lev-
els in various frequency bands across the audible range have been weighted in accordance with differ-
ences in hearing sensitivity at different frequencies.

e Laeq 1 Exposure to noise for the duration of a given time interval T (e.g. 24-hour period, one night, one
day) is expressed as an equivalent sound pressure level (measured in dB(A)) over the interval in ques-
tion.

¢ L, The Day-Evening-Night level is the equivalent sound level over 24 hours, with the sound levels in
the evening increased by 5 dB(A) and during the night by 10 dB(A).

e DALY: Disability-adjusted life-year. This integrated health measure combines information on quality
and quantity of life. It provides an indication of the (potential) number of healthy life-years lost in a
population due to premature mortality or morbidity, the latter of which is weighted for the severity of

the disorder.

What’s the problem? Key facts

Since noise is a pollutant that is persistent and inescapable, a significant proportion of the population is ex-
posed to it. About 40 per cent of the population in the EU-15 countries is exposed to daytime road-traffic
noise at levels above 55 dB(A), and 20 per cent to levels above 65 dB(A). More than 30 per cent is exposed
to nighttime levels above 55 dB(A) (WHO, 2007). The World Health Organization's (WHO) guidelines on
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community noise limit noise levels for residential areas to 55 dB(A) outdoors during the day and to 45 dB(A)
indoors during the night.
Noise level distributions in the EU vary widely as is shown in Figures 1 and 2. These figures are merely in-

dicative due to the differences in noise assessment methodologies in the countries.

During the last decades, exposure to high noise levels has decreased substantially in some EU countries due
to technological and spatial measures (e.g. road surface, noise barriers, silent tyres) (Staatsen et al., 2004).
Nevertheless, the expected increase in traffic and the growing share of population living in urban environ-
ments means that noise will continue to be a problem. Noise levels are increasing in EECCA countries as a
result of industrial growth and increasing levels of transport activity. Older vehicle fleets in EECCA and SEE
countries also contribute to higher noise levels (Dimitrov, 2004). The noise levels stated in the WHO's
guidelines on noise are often exceeded in EECCA and SEE countries on roads with high traffic loads (UN-
ECE-WHO, 2008). In Moscow, for example, noise from heavy traffic on urban motorways can exceed 80

dB. Motor vehicles and aircraft are the main contributors to transport noise.
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Figure 1: The percentage of the population exposed to noise levels > 60 dB(A) in different European countries. (a)

Based on 24-hr measurements; (b) Daytime level only; (c) Lden level. See also: Uncertainties.
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Figure 2: The percentage of homes per noise exposure class in the Netherlands and Switzerland. Source: EU, 2007.
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Compared with noise from neighbours and industry, a large proportion of people are severely annoyed by
noise from transport sources (road, rail or air traffic). However, due to differences in the measurement of
annoyance and the definition of sources, it is only possible to make an indicative comparison between coun-

tries and regions, as shown in Figure 3.
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Figure 3: The percentage of severe annoyance measured in several European studies (Franssen et al., 2004; Grim-
wood et al., 2002; Umweltbundesamt 2003/2004; MIRA, 2005). See also uncertainties.

Several studies have estimated the burden of disease attributable to noise exposure (Knol et al., 2005; Torfs,
2003). Compared with environmental factors such as air pollution, radon, and UV radiation, the disease bur-
den attributable to annoyance, sleep disturbance and cardiovascular diseases caused by noise exposure is
considerable, as is shown in Figures 4 and 5. It has also been estimated that 3.2 per cent of myocardial in-

farctions in Germany may be attributable to exposure to road-traffic noise (Babisch, 2006).
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Figure 4: The environmental disease burden in the Netherlands (based on Knol et al., 2005). The disease burden is
expressed in the number of DALYs per million people.
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The disease burden estimated for environmental factors
in Flanders (Belgium) for the year 1997
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Figure 5: The environmental disease burden in Flanders (based on Torfs, 2003). The disease burden is expressed in
the number of DALYs.

Data on population exposure and the attributable noise burden from the central and eastern areas of the WHO

region are scant.

What are potential policy solutions?

In general, successful policy options consist of a combination of spatial planning, technical solutions and

measures to influence modal split and behaviour (often with financial instruments). Potential policy solutions

could consist of:

¢  Tightening EU guidelines, especially regulations for tyres.

¢  Promoting eco-driving and educating driving instructors and drivers, including field tests showing ac-
tual travel time at different travel speeds.

e  Traffic calming measures, for example, reducing speed limits on motorways

e Measures influencing traffic volume in residential areas. In general, policy aimed at influencing modal
split is only marginally successful. Nevertheless, there are promising practices of schools and busi-
nesses promoting biking and walking

e Nighttime regulations for lorries, noisy trains and aircraft in and over residential areas (see also Night
Noise Guidelines (2007)).

e  Protection measures such as positioning noise-sensitive rooms on the quiet side of homes (see also
Night Noise Guidelines (2007)).

¢ Developing objectives for urban and transport planning concerning the design of quiet areas, the loca-
tion of schools and homes in relation to busy roads, railways and airports. Zoning is an instrument that
planning authorities can use to keep noise-sensitive projects away from noisy areas.

e  Further developing and enforcing (innovative) technological measures to reduce emissions at the source
and exposure, such as low-noise road surfaces and tyres.

e Investigating the possibilities of teleworking.

e A child-friendly mobility plan, with attention for infrastructure and education measures promoting safe

walking and biking for children and their parents (e.g. the walking bus).
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Financial instruments such as levies and taxes on noisy vehicles, noisy tyres etc.

Costs and benefits

The benefits (in terms of better health and less annoyance) of abating the noise created by cars and trains ex-

ceed the costs of the measures, as some cost-benefit analyses clearly indicate:

For the EU-27, the benefits of reducing traffic noise levels by 1 dB by, for example, by using more si-
lent tyres are estimated at €5.8 billion annually (FEHRL, 2006).

The estimated cost of reducing noise created by cars and trains in the Netherlands was about €2 billion,
whereas the benefits in terms of reduced annoyance were estimated at €4 to 6 billion (Staatsen et al.,
2004). Making road traffic more silent (as opposed to constructing noise barriers, for example) is the
most effective way of reducing road-traffic noise (Staatsen et al., 2004; Nijland, 2008).

An analysis of Stated Preference (SP) studies on road-traffic noise suggests an interim EU-wide eco-
nomic value of €23.5 per dB(A) per household per year (Navrud, 2003).

The EU-funded project, UNITE, derived monetary values for noise-related health impacts such as myo-
cardial infarction, angina pectoris, hypertension and sleep disturbance (Bickel, 2001).

Equity should also be included in the cost-benefit analysis of policy measures. In the Netherlands, for

example, low-income groups are more often exposed to high noise levels.

What are the potential tools for action?

Promote the discussion between stakeholders, such as the traffic sector, land use and urban planner and
health specialists.

Map and monitor the noise exposure of the population according to the EU Environmental Noise Direc-
tive. European member states are obliged to make these maps for all agglomerations, major roads and
airports by 2007/2008.

Uncertainties

International comparisons of noise levels in different countries are mainly hampered by differences in
the input data necessary to assess noise exposure and by differences in calculation methods (Nijland,
2007). The efforts prescribed by the EU Environmental Noise Directive are expected to bring improve-
ments.

(International) comparisons of annoyance rates are hampered by differences in the measurement and
definition of annoyance. To overcome these problems, ICBEN and ISO have developed standard ques-
tions, which became available in 2001 (ISO, 2003).

Noise is associated with effects on the cardiovascular system but epidemiological evidence is still lim-
ited. The no-effect thresholds (reference levels) are still debatable. Several risk estimates are available,
which can be used as indications for further health impact assessments (Babisch, 2006; Van Kempen et
al., 2007, Kahlmeier et al, 2009).

Relevant websites

www.walkingbus.com

A child-friendly mobility plan.

http://www.calm-network.com/index

An overview of European noise abatement studies.
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e http://www.innovatieprogrammageluid.nl
The Dutch Noise Innovation Programme develops measures to tackle traffic noise and make Dutch rail-

ways quieter.

e http://ec.europa.cu/environment/noise/home.htm#2

Website of the European Commission on noise legislation and implementation. The EU Environmental
Noise Directive is also available on this website.

e http://www.its.leeds.ac.uk/projects/unite/

The Fifth Framework project Unification of accounts and marginal costs for transport efficiency
(UNITE).

e http://www.euro.who.int/noise/

WHO noise and health website, which contains a lot of information on the effects noise has on health. It
also contains the WHO guidelines on community noise.

. http://www.envit.de/umweltdaten/jsp/index.jsp

Umweltbundesamt. Noise annoyance rates for Germany.
e  http://www.euro.who.int/noise/activities/20030123 1
‘Noise and health’ website of the World Health Organization. Last visited January 22, 2007.
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