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Abstract – It has been nearly three decades since the European Commission adopted the Green Paper
on Future Noise Policy in 1996, marking a pivotal step towards developing an EU – wide noise policy,
ultimately leading in 2002 to the formal adoption of Directive 2002/49/EC, known as the Environmental
Noise Directive. The END mandates that the EU Member States develop strategic noise maps and action
plans every five years. Since its inception, four rounds of noise mapping and action planning have been
completed: the first in 2007, followed by subsequent rounds in 2012, 2017 and 2022. These efforts have
systematically assessed environmental noise exposure across Europe, informing action plans aimed at
reducing its impacts. A significant evolution in EU noise policy has been the requirement for all EU
Member States to use Common Noise Assessment Methods in Europe for their noise mapping activities.
Based on mapping results, road traffic continues to be the primary source of environmental noise in urban
areas, with millions of individuals exposed to harmful noise levels. Increasing evidence underscores the
health risks associated with noise exposure, with studies suggesting that reducing road traffic noise to
levels recommended by the World Health Organization could lead to significant improvements in public
health outcomes. Despite these concerns, obtaining accurate and comprehensive noise data from Member
States remains a persistent challenge. This paper examines the data submitted from EU Member States
under the END and identifies critical needs for the future.
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1 Introduction

It has been more than 25 years since the European
Commission (EC) adopted the Green Paper on Future
Noise Policy in 1996 [1]. This was the first comprehen-
sive step forward to developing an EU-wide noise polity
to ensure that individuals should not be exposed to noise
levels that might endanger their health and quality of life,
which became a core objective of the Fifth Environmen-
tal Action Program. The Green Paper led ultimately to
the Environmental Noise Directive (END) [2]. The END’s
objective is to establish a framework to assess the extent
of environmental noise exposure and define a common
approach intended to avoid, prevent or reduce, on a pri-
oritised basis, the harmful effects resulting from exposure.
The END sets out a cyclical process where strategic noise
maps and noise action plans must be developed and deliv-
ered to the Commission every five years. The European
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Commission’s zero pollution action aims to reduce the
number of people chronically disturbed by transport noise
by 30% by 2030 [3] compared to 2017 levels. With four
rounds of noise mapping now available for evaluation,
this study evaluates whether the EU Member States and
the use of the END has met its primary objective of
reducing the number of Europeans exposed to harm-
ful environmental noise levels. It also examines how EU
Member States have made tangible progress in noise map-
ping, specifically investigating the outcomes of the last
two phases of noise mapping to gauge the END’s effec-
tiveness in reducing population exposure to noise. The
scope of this study does not extend to assessing any sec-
ondary impacts the END may have had on national noise
control policies within individual EU Member States. The
analysis focuses on data reported by EU Member States
as required under the Directive, specifically investigating
the percentages of people exposed. Direct comparisons
between rounds are not appropriate due to the different
reporting thresholds and calculation methods used.
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Since its adoption in 2002, Directive 2002/49/EC
(END) has undergone three significant amendments. The
first, Commission Directive (EU) 2015/996 of 19 May
2015 [4], established common noise assessment methods
in accordance with the END. The second, Regulation
(EU) 2019/1010 [5] streamlined environmental report-
ing by aligning schedules, introducing digital platforms,
and standardising data presentation. These improve-
ments reduced administrative burdens while enhancing
data accessibility and transparency compared to the orig-
inal Directive. The most recent amendment, Commis-
sion Directive (EU) 2020/367 [6], updated Annex III
to incorporate World Health Organization’s (WHO)
dose-response relationships, improving the assessment of
health impacts such as annoyance and sleep disturbance
[7]. This update provided a harmonised scientific frame-
work for evaluation the effects of environmental noise on
human health. These amendments modernised and stan-
dardised noise assessment and reporting process across
the EU.

Under the terms of the END [2], strategic noise
maps must be developed for major agglomerations, major
roads, major railways and major airports. A strategic
noise map is defined within the END as “a map designed
for the global assessment of noise exposure in a given area
due to different noise sources for overall predictions for
such an area”. Thus, strategic noise mapping is concerned
with the practicalities of the noise mapping exercised as
well as the assessment of exposure within designated areas
[8]. Estimates of the population exposed to different noise
levels may then be determined from the results of these
strategic noise maps. In this regard, the END requires
competent authorities in each EU Member State to esti-
mate the number of people living in dwellings in 5 dB
bands of Lden and Lnight separately for road, rail, air and
industrial sources. EU Member States are also required
to develop noise action plans, which, according to the
END, are “plans designed to manage noise issues and
effects, including noise reduction if necessary”. The END
requires that these plans be reviewed every five years once
adopted and on an ongoing basis to account for major new
developments in designated areas.

CNOSSOS-EU developed by the EC and published as
a Directive in July 2015, aims to standardise European
noise assessment methods [4]. This comprehensive frame-
work incorporates detailed parameters such as vehicle
type distributions, road surface types, and environmental
factors to ensure consistency and reliability in strategic
noise mapping and action planning.

Before the introduction of CNOSSOS-EU, EU Mem-
ber States employed a variety of national methods for
noise assessment. These methods often differed signifi-
cantly in their input data, calculation algorithms, and
assumptions about noise propagation. Such discrepancies
resulted in inconsistencies in noise maps, making it chal-
lenging to compare results across countries and assess the
broader impact of environmental noise in the EU. Article
6(2) of the END states that “The Commission shall estab-
lish common assessment methods for the determination

of Lden and Lnight”. Developments to this end were pre-
sented in a Joint Research Centre (JRC) reference report
in 2012 [9] (describing a method commonly referred to
as CNOSSOS-EU), which was later superseded by the
publication of the European Commission Directive (EU)
2015/996 [4], representing the legal framework for the
implementation of this common assessment method for
strategic noise mapping under the END [2].

Thus, the CNOSSOS-EU method was developed
through a collaborative effort involving scientific experts,
policymakers, and industry stakeholders, with its foun-
dation laid on robust acoustical science and modelling
principles. CNOSSOS-EU became the mandatory frame-
work for all EU Member States to address these issues,
starting with R4 of noise mapping. Harmonising method-
ologies should lead to improve the comparability and
scientific rigour of European noise assessments. This uni-
fied approach will enable EU Member States to evaluate
the effectiveness of noise action plans better and align
their efforts with the END [2] objectives. Additionally,
CNOSSOS-EU facilitates more effective cross-border col-
laboration and ensures a robust foundation for managing
environmental noise at the European level.

In [10], the CNOSSOS-EU model demonstrated a high
degree of accuracy in predicting road traffic noise levels in
Irish urban environments. The predictions closely aligned
with actual noise measurements, indicating the model’s
reliability for strategic noise mapping in Ireland.

The findings suggest that the CNOSSOS-EU model is
a valuable tool for informing national noise policies and
action plans. Its accurate predictions can support poli-
cymakers in identifying priority areas for noise-reduction
interventions. This report indicates that CNOSSOS-EU
performs better than the CRTN model; however, it relies
on reference conditions that may not be fully representa-
tive of all EU Member States. In particular, limitations in
the reference conditions have been identified for rail noise
sources [11]. Consequently, country-specific comparisons
are required, taking into account national traffic condi-
tions and noise-management practices, with a focus on
strategies for noise reduction by 2030.

The European Topic Centre on Air Pollution, Trans-
port, Noise and Industrial Pollution (ETC/ATNI) has
compiled the data according to the AP2021/EEA and the
specific agreement between EC and EEA. This data has
been used in this analysis. In R1, the data corresponded
to the data reported on strategy noise mapping, which
was due by December 2007. In R2, the data corresponded
to data reported on strategy noise mapping, which was
due by December 2012. In R3, the data corresponded to
data reported on strategy noise mapping, which was due
by December 2017.

By 2030, pollution in the EU should be reduced to
levels that no longer pose a threat to human health or
the environment. This goal, known as the “zero pollution
ambition”, is at the core of the Zero Pollution Action
Plan [3]. The plan seeks to enhance the EU’s leadership
in green, digital, and economic sectors while fostering a
healthier and more socially equitable Europe. It serves as
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a guide for integrating pollution prevention into all rele-
vant EU policies, improving the enforcement of existing
legislation, and identifying potential regulatory gaps.

Because of the adoption of a CNOSSOS-EU for all noise
sources, data reported in 2022 is not directly compara-
ble with the strategic noise maps corresponding to 2017
(R3), which were developed using national methods. This
methodological change introduces a discontinuity between
R3 and R4. Therefore, a 2017 baseline was developed by
EEA [14]. The estimated baseline for 2017 can be compared
with 2022 exposure data and future reporting years, this
dataset has been used to present “estimated” numbers of
people exposed to road traffic exposure, to show how num-
bers are still high; however, this baseline per EU Member
State is not available online and only the methodology and
the overall numbers are available online [12, 13].

Other problem that the datasets provide is the changes
between rounds, for roads under END, the threshold for
“major roads” has evolved slightly across the different
strategic noise mapping rounds. In R1, although the END
suggested a reference threshold of 3 million annual vehi-
cle passages, in practice some EU Member States applied
a higher threshold of 6 million vehicles per year to define
major roads [2]. To harmonise the criteria across the EU,
in R2 the standard threshold of 3 million vehicle passages
per year was adopted by most EU Member States [14]. This
threshold continued to apply in R3, with more standardised
mapping methodologies [14]. In R4, under the adoption of
CNOSSOS EU, the 3 million vehicle threshold remained.
Still, the methodology became more precise: all roads
exceeding this flow, including national, regional, and rele-
vant local roads, are included in noise calculations, and new
propagation and emission models are applied to improve
comparability across EU Member States [9]. This harmon-
isation allows EU-wide comparisons while maintaining the
original END thresholds for major roads, although the four
rounds are not directly comparable due to differences in
methods and changes applied over time.

2 Methodology

All END noise mapping results are presented on the
EEA Datahub website [15]. The data used in the Euro-
pean Environment Agency (EEA) analysis of population
exposure to environmental noise are primarily sourced
from noise mapping reports submitted by EU Mem-
ber States under the END. These reports, produced by
national and regional authorities in accordance with the
Directive, assess the impact of noise from major trans-
port sources (road, air and rail) and industrial activi-
ties. The data are collected using standardised modelling
approaches, typically based on harmonised calculation
methods, and cover both urban agglomerations and areas
along major transport infrastructure across Europe.

In this context, the EEA aggregates, validates, and
harmonises the reported datasets to provide a consis-
tent EU-wide overview of population exposure to environ-
mental noise. This consolidated dataset forms the basis

Table 1. Changes in identified reporting requirements
from the four Rounds.

Scope R1 (2007) R2 (2012) R3 (2017) R4 (2024)

Number of agglomera-

tions meeting popula-

tion thresholds

145 401 378 389

km2 meeting passages

threshold

152 624 79 179 216 108 100 221

Population Evaluated 95 985 536 138 235 362 137 464 053 138 162 903

for comparative analyses between countries, trend assess-
ments across reporting rounds, and the evaluation of
environmental noise as a determinant of public health
outcomes [12, 15].

The datasets used in this work were obtained directly
from the EEA Datahub [15], which serves as the cen-
tral repository for END reporting data. The first ver-
sion of the dataset was downloaded on 1st October
2024 and subsequently post-processed in Microsoft Excel
(Microsoft Office 365) to extract the relevant variables,
remove redundancies, and harmonise the data structure
across Member States. This post-processing step was nec-
essary to ensure internal consistency of the dataset and
to enable its use in comparative analyses. As the dataset
was later updated on 5th August 2025, a revised version
was downloaded in October 2025 for the purposes of this
study, corresponding to Round 4 (R4) reporting. All anal-
yses presented in this paper are based on this updated
dataset, ensuring that the results reflect the most recent
information available at the time of submission.

3 Results

In this paper, we restrict our analysis to the 27 EU
Member States. Other countries, such as Iceland, Nor-
way, Switzerland, and Turkey, are not EU Member States
but chose to report exposure figures. The UK left the
EU in 2020 and is therefore excluded from this assess-
ment. Croatia became an EU member on 1 July 2013,
so no data were presented for the first two rounds. It
is noted that the threshold for noise mapping changed
significantly between R1 and the following rounds, R2,
R3 and R4, resulting in a large change in the required
assessment area. Table 1 summarises the overall reported
changes in assessment across the 27 EU Member States
within agglomerations. The threshold changes results in
approximately a threefold increase in area (km2) and a
50% increase in population analysed.

R4 includes lower ranges for both Lden and Lnight.
Specifically, ranges of 45–49 dB and 50–54 dB are included
in the Lden analysis, and 40–44 dB, 45–49 dB, and 50–
54 dB are included in the Lnight analysis. For compar-
ison purposes, these ranges have been omitted in this
assessment, as previous rounds (R1–R3) did not report
them. The inclusion of these ranges in R4 aligns with
the incorporation of WHO dose – response relation-
ships to better assess the health impacts of environmen-
tal noise, such as annoyance and sleep disturbance, as



4 P. Redondo Martinez and E.A. King: Acta Acustica 2026, 10, 15

Figure 1. Summary of the total number of people living
within agglomerations exposed to environmental noise levels
55 dB Lden.

reflected in Commission Directive 2020/367 [6]. Before R4
of the strategic noise mapping process, each EU Member
State applied its own national method for noise assess-
ment. Now, under R4, all EU Member States use the
CNOSSOS-EU methodology.

Figure 1 shows that the number of people exposed
to environmental noise levels exceeding 55 dB Lden has
increased from R1 to R3, and in R4 the reported num-
ber of people exposed above 55 dB Lden decreased. The
increased from R1 to R3 could be as a result of reducing
the thresholds used.

Because R1 applied a higher threshold for major roads
(6 million vehicles/year) than subsequent rounds, fewer
roads were included in the mapping, and the reported
exposed population was expected to be lower. With the
adoption of the standard 3 million vehicles/year threshold
in R2 and R3, more roads were included, and overall expo-
sure figures were expected to rise compared with R1. This
increase is clearly reflected in the submitted data. Figure 1
compares the overall exposure for all EU Member States
across the four rounds (for sources inside agglomerations).

Figure 2 shows the number of EU Member States that
did not present any data for each round and source. R1
and R4 have fewer people exposed to noise levels above
55 dB Lden. These are also the two rounds in which more EU
Member States did not present data. R4 shows that five EU
Member States–Bulgaria, Greece, Hungary, Slovakia, and
Slovenia–did not present road data at all. Other countries,
such as Belgium and France, did not report all required data
within agglomerations (see Tab. 2).

Figure 3 summarises the total number of people
exposed to noise exceeding 55 dB Lden from major roads,
airports and railways outside agglomerations as no indus-
try classification exists for areas outside agglomerations.

Outside agglomerations, the number of people exposed
to environmental noise levels exceeding 55 dB Lden appear
to be increased in R4. However, after reviewing the EU
Member States that presented data across each round,
it is again noted that R4 has the largest number of EU
Member States that did not report data at all (Fig. 4).

Figure 2. No. of EU Member States not presenting data
within agglomerations for the different Rounds for people
exposed to environmental noise levels exceeding 55 dB Lden.

4 Road traffic exposure results and analysis

In this analysis we focus on road traffic noise, as it is
the most dominant source of environmental noise across
Europe, affecting an estimated 92 million people exposed
to levels above the threshold defined by EEA under the
END. Road traffic noise surpasses railway and aircraft
noise by a wide margin, and long-term exposure has been
linked to serious health impacts including sleep distur-
bance, cardiovascular disease, metabolic disorders and
premature mortality [16].

The completeness and consistency of the exposure data
submitted under the END varies substantially across EU
Member States and reporting rounds. Several discrepan-
cies have been identified in Section 2, including gaps in
reported exposure indicators and differences in calculation
approaches. While the most recent round (R4) required all
EU Member States to apply the CNOSSOS-EU method-
ology for strategic noise mapping, aimed at harmonising
assessment across the EU, some submissions still reflect
partial data or methodological inconsistencies. As a result,
assessing progress toward the END objective of reducing
population exposure to environmental noise remains chal-
lenging.

The reasons for these discrepancies are not immediately
clear. Some EU Member States have provided only par-
tial or incomplete exposure data, while others differ in the
precision and extent of their mapping. In the last round,
R4, all Member States were required to use the CNOSSOS-
EU methodology for strategic noise mapping, which har-
monises calculations across the EU, but variations in data
quality and coverage still affect comparability.

Full data completeness was reported in the EEA
Noise in Europe report in June 2025, as outlined in
Annex 1 [17]. The values presented in the report are
based on data submitted by countries under the END
as of 18 November 2024. Overall, data completeness at
the European level was high. However, some countries
had not reported their data by this deadline. France,
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Table 2. Percentage of agglomerations reported in road traffic noise exposure in R3 and R4.

Country
Round 3 Round 4

Agglomerations
to be reported

Reported %
Agglomerations
to be reported

Reported %

Austria 5 5 100 5 5 100
Belgium 6 3 50 7 7 100
Bulgaria 7 7 100 7 No data No data
Croatia 4 4 100 3 3 100
Cyprus 2 No data No data 4 4 100
Czech Republic 7 7 100 7 7 100
Denmark 4 1 25 4 4 100
Estonia 2 2 100 2 2 100
Finland 10 10 100 10 10 100
France 45 13 29 49 34 69
Germany 70 67 96 72 72 100
Greece 8 No data No data No data No data No data
Hungary 8 8 100 8 No data No data
Ireland 2 2 100 3 3 100
Italy 40 37 93 35 33 94
Latvia 1 1 100 1 1 100
Lithuania 4 4 100 3 3 100
Luxembourg 1 1 100 2 2 100
Malta 1 1 100 1 1 100
Netherlands 21 21 100 21 19 90
Poland 37 37 100 36 36 100
Portugal 6 6 100 6 5 83
Romania 20 18 90 25 6 24
Slovakia 2 1 50 2 No data No data
Slovenia 2 2 100 2 No data No data
Spain 61 35 57 63 19 30
Sweden 15 14 93 18 18 100

Figure 3. Summary of the total number of people living in
majors outside agglomerations exposed to environmental noise
levels exceeding 55 dB Lden.

Italy, Latvia, the Netherlands, Portugal, Romania and
Spain have not provided 100% of the data for both inside
and outside agglomerations. Additionally, for major roads
outside agglomerations, according to the EEA report [17],
seven EU Member States (Bulgaria, Cyprus, Greece,
Hungary, Latvia, Slovakia, and Slovenia) did not present
data in the last round, R4.

Figure 4. No. of Member States not presenting data within
Majors without agglomerations for the different Rounds
for people exposed to environmental noise levels exceeding
55 dB Lden.

4.1 Inside agglomeration

The number of agglomerations of each EU Member
State per round is presented in Table A.1. It also dis-
plays the number of inhabitants within the agglomeration
assessed, together with the number of people exposed to
noise levels greater than 55 dB Lden for each round. Fur-
ther, the percentage of people within the agglomeration
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exposed to >55 dB Lden is also presented. As stated ear-
lier, in the first three rounds each EU Member State
used national methods to calculate the number of peo-
ple exposed, while CNOSSOS-EU was used universally
in R4, therefore direct comparison of results should be
done with caution.

Some of the EU Member States have increased the
number of agglomerations to be assessed across all
rounds. Some states, such as Croatia and Lithuania,
reduced one agglomeration in R4. Two countries have
reduced a larger number of agglomerations assessed;
Italy has reduced the number of agglomerations assessed
by five comparing R4 with R3, while the most signif-
icant reduction occurred in France, where the number
of agglomerations assessed was reduced by 26, reporting
only 49 in R4 compared to 45 and 75 agglomerations in
previous rounds, R3 and R2, respectively.

Five countries, Bulgaria, Greece, Hungary, Slovakia
and Slovenia, have not presented data in the last round,
R4, at the time of writing this assessment (January 2025,
Revision November 2025). Greece has not provided data
since 2010, and the last time they provided data in
2010 did not follow the templates as stated in the data
downloaded from [12] for R3.

Of the 27 EU Member States in the last round, R4,
five countries reported an overall increase in population
exposure within agglomerations. Only two of these coun-
tries, Germany and Sweden, have increased the number
of agglomerations assessed.

Cyprus did not submit data in R3, so a comparison
between R4 and R3 cannot be made; however, we can
state that in the last round, 75% of the population within
the agglomeration was exposed to Lden levels above 55 dB.
Germany increased the number of people exposed from
23% to 37% in the last round. Ireland, despite increasing
the number of agglomerations, saw an overall decrease
in the percentage from 46% to 35%. Luxembourg, like
Ireland, reduced the percentage of people exposed from
94% to 80% while increasing the number of agglomera-
tions. Sweden, like Germany, increased the percentage of
exposed people from 37% to 42%. Finland increased the
number of people exposed, with no change in the number
of agglomerations when comparing R4 with R3. Croatia
and France reported an increase in the number of people
exposed, although they had fewer agglomerations in the
overall assessment.

Table 2 presents the percentage of agglomerations
reported in road traffic noise exposure for R3 and R4. The
table indicates the number of agglomeration that needs
to be reported and the actual number reported by each
EU Member State, additionally the percentage of com-
pleteness is presented. Only 11 EU Member States have a
100% of agglomerations presented in the last two rounds,
R3 and R4. Romania and Spain presented the lower per-
centage in R4 of presenting agglomerations data with 24%
and 30% of the agglomerations reported respectively.

France, as presented in Table A.1, reported that 46%
of the people in R4 were exposed to Lden > 55 dB com-
pared to 23% in R3, even though the number of assessed

agglomerations was reduced by 9. This increase is due
to France only reporting 29% of agglomerations in R3,
as shown in Table 2. We cannot conclude that France is
increasing the number of people exposed, as data is not
fully available. The reduction of the number of agglom-
erations for R3 and R4 compared to R2 in France is due
to a revision in the definition and scope of agglomera-
tions. From 2017 onwards, instead of using the traditional
INSEE “urban unit” definition, they shifted to intercom-
munal administrative entities (such as metropolises or
urban communities above certain size and density thresh-
olds). This allowed multiple competent authorities within
the same agglomeration to be consolidated, simplifying
management and reducing the number of entities required
to produce strategic noise maps and action plans, with-
out implying that the actual physical urban areas had
decreased [18].

A further analysis of EU Member States with com-
plete data in R3 and R4 is presented in Table 3. An
examination of the percentages for R3 and R4 concern-
ing the number of people exposed to different noise bands
was carried out using total population data within the
agglomerations provided by EU Member States. Table 3
compares the proportion of inhabitants exposed in each
round per band relative to the total population of the
agglomeration supplied by each EU Member State.

Analysing Table 3, overall, the comparison between
R4 and R3 reveals that most EU Member States have
decreased the proportion of their populations exposed
to higher noise levels (Lden). Several countries, includ-
ing Estonia, Lithuania, Poland, and Malta, report clear
reductions across nearly all noise bands, indicating signif-
icant improvements in road traffic noise exposure. Other
countries, such as Austria, Croatia, Finland and Sweden,
exhibit a mixed pattern, with decreases in some bands
and increases in others, often shifting from the highest
noise categories to lower ones rather than experiencing a
consistent decline in exposure. A small number of coun-
tries, like Luxembourg and Ireland, report increases in
middle noise bands compared to R3. Overall, the find-
ings suggest a general decrease in exposure to the high-
est noise bands, although progress varies considerably
between countries. The Lnight bands were also examined,
and Figure 5 shows the difference between rounds, R4 and
R3, for both parameters (Lden and Lnight). We can con-
clude that most countries with complete datasets demon-
strate a reduction in the number of people exposed to
levels above 55 dB Lden and 50 dB Lnight; however, two EU
Member states, Croatia and Finland are experiencing an
increase in the number of people exposed rather than a
decrease. These reductions do not necessarily guarantee
that EU Member States are reducing the number of peo-
ple exposed, as R4 employed a different methodology than
R3.

Figure 5 illustrates the percentage differences between
R4 and R3, as shown in Table A.1. Additionally, we
present how the total population in each EU Member
State shifted from R3 (2017) to R4 (2021) as well as how
the number of people within agglomerations in each EU
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Table 3. Percentage of people exposed to different noise bands (Lden) within agglomeration for R3 and R4.

Country
Round 3 (% of inhabitants exposed) Round 4 (% of inhabitants exposed)

55–59 60–64 65–69 70–74 >75 55–59 60–64 65–69 70–74 >75

Austria 15 23 24 14 2 25 14 9 8 2
Croatia 12 8 5 2 1 18 18 14 6 1
Czech Republic 30 18 10 5 1 27 16 9 5 1
Estonia 16 21 15 4 0 12 5 1 0 0
Finland 13 7 2 1 0 16 10 4 1 0
Ireland 21 10 11 4 0 18 11 5 1 0
Latvia 21 29 22 8 0 22 16 7 1 0
Lithuania 23 24 15 4 0 19 10 5 1 0
Luxembourg 26 26 27 13 2 29 23 17 9 2
Malta 8 5 8 2 0 5 5 3 1 0
Poland 19 14 7 2 0 15 10 5 1 0

Member state changed between the two rounds. All com-
parisons are made as R4 minus R3. Population data by
country from Eurostat [19] are only available from 2014
onwards. To ensure a consistent and complete dataset
covering the period of interest, we therefore use the World
Bank [20] population data, which provides annual esti-
mates for all EU countries from earlier years. Unlike Euro-
stat, which reports the usually resident population as of
1 January each year, the World Bank data are mid-year
estimates and include all residents present in the country,
regardless of their legal status or length of stay. Conse-
quently, these data should be considered estimates, rather
than exact counts.

Croatia is the only country that shows a decrease
in total population while simultaneously exhibiting an
increase in the percentage of people exposed to higher
levels of Lden and Lnight, 55 dB and 50 dB, respec-
tively. Figure 5 indicates an increase in the population
within agglomerations for Czech Republic (+6%), Ire-
land (+31%), Luxembourg (+148%) and Malta (+22%),
with Luxembourg notably differing at 148%. In Round 4,
Luxembourg’s population within agglomerations has
more than doubled, accompanied by a total popula-
tion growth of 7%. Luxembourg exhibits the most sig-
nificant increase in population within agglomerations.
Poland presents a nearly 0% change in people within
agglomerations between both rounds.

Part of the higher reported exposure in Luxembourg
may also stem from methodological factors. In [17], Table
2.1 of the report indicates that in Luxembourg, 68%
and 49% of the population are exposed to higher END
thresholds for Lden and Lnight, respectively, across all
noise sources (airports, railways, industry, and roads).
Additionally, states that comparing noise exposure across
countries is challenging, noting that countries use dif-
ferent levels of data quality and map varying propor-
tions of their road and rail networks, especially in urban
areas. Those employing more detailed data or mapping
more streets often report higher figures of people exposed
to noise because their assessments are more comprehen-
sive. For instance, urban areas in Cyprus, Belgium, and
Luxembourg have mapped a large part of their street

networks, which likely causes their reported impacts to
appear higher compared to cities that assess only a select
number of busy roads. Urban road coverage averages
around 66%, but this varies significantly between and
within countries. These differences in coverage and data
quality complicate cross-country and cross-city compar-
isons, potentially overlooking many individuals who are
impacted where mapping is limited.

Table 4 presents the proportion of each EU Member
State’s population exposed to road environmental noise
within agglomerations and across the total population for
both Lden and Lnight parameters. Only the EU Mem-
ber States with a 100% data presented in R4, refer to
Table 3, are presented. The column “% Agglomerations”
shows the share of the country’s population living in
mapped agglomerations compared with the total pop-
ulation of each country in 2021 [20], while “%ExpA-
glo” indicates the percentage of people exposed to noise
above the relevant thresholds within these agglomera-
tions. The “%ExpTotal” columns estimate the propor-
tion of the total national population exposed, taking into
account both agglomeration coverage and population out-
side urban areas. This Table 4 enables a comparison
of noise exposure levels across EU Member States and
highlights the impact of mapping coverage on reported
exposure figures. For example, in Austria, 32% of the
population is located within an agglomeration. 57% of
the population within in the agglomeration is exposed to
greater levels of 55 dB Lden, resulting in a 18% of the total
population in the country.

The percentage of the population living in agglom-
erations varies significantly across EU Member States,
ranging from 23% in Belgium to 66% in both Cyprus and
Malta. Generally, countries with higher urbanisation lev-
els tend to have a larger proportion of people exposed
to environmental noise; however, this is not always the
case, as differences in urban planning and noise manage-
ment also influence outcomes. Exposure within agglomer-
ations (%ExpAglo) varies significantly. Luxembourg has
the highest Lden exposure, with 80% of its urban pop-
ulation exposed to Lden levels >55 dB, followed by Cyr-
pus at 75% and Austria and the Czech Republic at 57%.
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Figure 5. Comparison of total number exposed between R4 and R3 for Lden and Lnight.

Table 4. Percentage of agglomerations and population exposed to road traffic noise (Lden and Lnight).

Country %
Agglomerations

% ExpAglo
Lden

% ExpTotal
Lden

% ExpAglo
Lnight

% ExpTotal
Lnight

Austria 32 57 18 34 11
Belgium 23 38 9 28 6
Croatia 27 55 15 42 11
Cyprus 66 75 50 53 35
Czech Republic 28 57 16 34 9
Denmark 32 45 14 31 10
Estonia 41 19 8 7 3
Finland 40 30 12 16 6
Germany 31 37 11 27 8
Ireland 39 35 14 17 6
Latvia 32 46 15 28 9
Lithuania 35 35 12 19 7
Luxembourg 60 80 48 58 35
Malta 66 14 9 9 6
Poland 27 31 8 19 5
Sweden 38 42 16 21 8

In contrast, Malta and Estonia show comparatively low
urban exposure, at 14% and 19%, respectively. When con-
sidering the total population (%ExpTotal) Luxembourg
again records the highest at 48%, followed by Cyprus
(50%), while Estonia and Poland have the lowest values,
at 8% each.

Consequently, the proportion of the population
exposed to Lden levels above 55 dB in R4 varies widely
across EU Member States, from very high levels in
Luxembourg (48%) and Cyrpus (50%) to much lower fig-
ures in Estonia (8%) and Malta (9%). It cannot be con-
firmed that these reductions are a direct result of the new
CNOSSOS-EU method applied in R4, and confirmation
will require data from R5 to assess the impact of the
updated approach per country.

Across all EU Member States, exposure to noise
at night (%ExpAglo and %ExpTotal for Lnight) gener-
ally remains lower than during the day. Nonetheless,
some nations such as Luxembourg, Cyrpus and Croatia

continue to face high nocturnal exposure, affecting more
than half of their urban populations. This highlights that
nighttime noise remains a significant public health issue
in several EU Member States.

Some countries show high urbanisation but relatively
low exposure, such as Malta, suggesting effective noise
mitigation in urban areas. Others, like Croatia and Aus-
tria, have moderate urbanisation but high exposure in
agglomerations, indicating concentrated noise impacts in
specific cities. Luxembourg and the Netherlands represent
cases of both high urbanisation and high exposure, high-
lighting areas where noise reduction policies could have
significant benefits.

4.2 Outside agglomeration

The analysis is repeated for exposure assessments of
major roads outside agglomerations. In Table A.2, the
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total population per EU Member State, the number of
people exposed to Lden > 55 dB, and the percentage
of people exposed to greater levels of 55 dB Lden are
presented.

From Table A.2, the assessment of population expo-
sure to noise levels above 55 dB Lden from major roads
outside agglomerations across END reporting rounds
(R1–R4) shows considerable variability both between
countries and over time. In many cases, the number and
percentage of people exposed fluctuate significantly from
one round to the next. These variations mainly seem to
be driven by differences in reporting practices, changes
in noise modelling methods, updates in the delineation of
major road networks, or gaps in the submitted datasets,
rather than indicating real changes in population expo-
sure. EU Member States such as France, Germany, and
Poland display particularly notable shifts across rounds,
while Denmark records a sharp decline in R4 that aligns
with reduced or incomplete data submission.

Some EU Member States consistently report relatively
high exposure levels, including Belgium, France and Italy
in earlier reporting rounds, which may relate to the extent
and characteristics of their national road networks. In
contrast, EU Member States such as Lithuania, Latvia,
Estonia and Malta generally display low exposure per-
centages across most rounds, although in several cases
this coincides with limited or partial reporting. Missing
data remain a challenge for certain countries, including
Greece and several Eastern European Member States,
limiting the ability to identify reliable long-term trends.

Overall, although the dataset offers an indication of
exposure to road traffic noise outside urban areas, its
interpretation is impeded by inconsistencies in reporting
completeness and methodology across different rounds.
The high incidence of missing or incomplete submis-
sions in R4 notably restricts comparability with previous
rounds and underscores the necessity for caution when
inferring temporal or cross-national trends.

To assess changes in the number of individuals
exposed to noise from major roads outside urban areas,
Table 5 presents the relative change in the exposed pop-
ulation between reporting rounds. The percentages are
calculated with respect to the number of people exposed
to noise levels above 55 dB Lden and 50 dB Lnight in R3,
respectively, thereby enabling a consistent comparison of
reported changes in exposure between reporting rounds.
Positive values indicate an increase in the number of
people exposed, while negative values reflect a reduc-
tion; a value of zero indicates no change between rounds.
Table 5 summarises these results and highlights the rela-
tive changes reported between R4 and R3, based on the
population data provided by each EU Member State.

Table 5 shows that 16 out of the 27 EU Member States
have provided complete datasets for major roads outside
agglomerations, as reported in the Annex of the 2025
report [17]. These EU Member States are indicated with
an asterisk (*) in Table 5, signifying that both R3 and R4
datasets were sufficiently complete to allow a consistent
comparison of exposure levels.

Among these 16 countries, eight reported a decrease
in the number of people exposed to noise levels above
55 dB Lden: Austria, Belgium, the Czech Republic, Den-
mark, Lithuania, Luxembourg, Malta, and Poland. Den-
mark shows the largest reduction, with an 81% decrease
between R3 and R4. This pattern suggests, in several
EU Member States, a reduction in the reported exposure
to road traffic noise outside agglomerations has declined.
This may be attributable to differences in methodologies
between reporting rounds, changes in reporting practices,
or the implementation of mitigation measures.

In Table 5, blank cells indicate that an EU Member
State did not provide data for R3, R4, or both report-
ing rounds. Consequently, percentage differences in expo-
sure (>55 dB Lden or >50 dB Lnight) could not be calcu-
lated for these cases. This notation highlights countries
for which comparisons between reporting rounds are not
possible due to missing information.

Among the countries with complete data, Germany
experienced a 147% increase in the number of people
exposed to noise levels above 55 dB Lden and a 155%
increase in those exposed to levels above 50 dB Lnight.
In Estonia, exposure above 55 dB Lden increased by 18%,
while exposure above 50 dB Lnight decreased by 43%.
Lithuania showed a greater reduction in exposure above
50 dB Lnight (40%) than in exposure above 55 dB Lden

(23%).
France shows an 865% increase in the number of

people exposed to >55 dB Lden and a 636% increase in
those exposed to >50 dB Lnight from major roads out-
side agglomerations, consistent with Annex 4 of the 2025
report [17]. Bulgaria is not presented in Annex 4 of the
2025 noise report for major roads outside agglomerations,
likely due to missing or incomplete data for one or both
reporting rounds. Although Croatia provided data for
both R3 and R4 and is therefore included in Table 5,
these data are not reported in Annex 4, possibly due to
differences in reporting completeness or acceptance for
this source category.

5 Discussion

The END aimed to develop a strategy to reduce
European noise exposure through a harmonised noise
mapping and action planning initiative. This initiative
has resulted in the largest environmental noise assess-
ment ever conceived, significantly benefiting EU Member
States. However, this ambitious task required not only
a commitment from every EU Member State but also
accompanying the institutional apparatus of the EU and
associated support. The task was undoubtedly made more
difficult because some EU Member States have a long his-
tory of noise control and assessments, whereas others did
not.

As presented in [21], road traffic is the main source
of environmental noise in European cities and one of the
main environmental risks to health and wellbeing. The
study estimates that a considerable number of adults (i.e.
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Table 5. Number of people exposed to >55 dB Lden and >50 dB Lnight in Rounds 3 and 4 and differences between
rounds.

Country No. people
>55 dB Lden

(R3)

No. people
>55 dB Lden

(R4)

Difference
R4 vs R3
(% >55 dB)

No. people
>50 dB Lnight

(R3)

No. people
>50 dB Lnight

(R4)

Difference
R4 vs R3
(% >50 dB)

Austria* 720 500 456 600 −37% 365 800 238 400 −35%
Belgium* 1 360 200 1 194 300 −12% 1 104 500 930 600 −16%
Bulgaria
Croatia* 115 100 127 600 11% 72 000 82 200 14%
Cyprus
Czech Republic* 725 700 516 600 −29% 436 000 364 700 −16%
Denmark* 287 300 53 500 −81% 170 600 30 700 −82%
Estonia* 6000 7100 18% 2300 1300 −43%
Finland* 117 300 160 300 37% 55 300 78 700 42%
France* 520 200 5 021 400 865% 420 500 3 094 900 636%
Germany* 2 788 700 6 883 100 147% 1 681 900 4 286 500 155%
Greece
Hungary 174 400 124 300
Ireland* 202 600 342 800 69% 129 700 211 400 63%
Italy 5 489 500 1 712 600 −69% 4 120 000 1 118 900 −73%
Latvia 24 200 11 000 0
Lithuania* 22 100 17 100 −23% 14 500 8700 −40%
Luxembourg* 66 000 34 900 −47% 44 200 25 800 −42%
Malta* 10 100 8100 −20% 7100 5500 −23%
Netherlands* 164 500 258 300 57% 84 200 139 900 66%
Poland* 2 170 300 1 418 300 −35% 1 643 000 1 120 500 −32%
Portugal 942 800 59 100 −94% 528 700 26 000 −95%
Romania 1 196 200 352 800 −71% 940 700 258 500 −73%
Slovakia 106 900 66 900
Slovenia 113 500 73 600
Spain 1 236 000 623 400 −50% 739 700 347 800 −53%
Sweden* 329 500 411 200 25% 197 900 305 100 54%

almost 60 million and a median of 42% of the adult pop-
ulation) in European cities are exposed to road traffic
noise levels that are harmful to health (above 55 dB Lden).
In addition, it has been shown that reducing road traf-
fic noise to WHO-recommended levels could lead to
improved health outcomes in terms of reducing the num-
ber of people who are highly annoyed and the incidence
of mortality [22]; however, there is still a need to enhance
the availability of the noise presented by the EU Member
States.

Since the EEA’s last Health Risk Assessment (HRA)
in 2020 [21], an increasing amount of evidence regarding
the health effects of environmental noise has emerged.
This has significant implications for updating HRA
studies across Europe. A 2024 European Environment
Information and Observation Network (Eionet) report
[23] critically analysed the current HRA methodol-
ogy and suggested necessary adaptations to the previ-
ous approach. Evidence shows that transport noise has
negative health effects at lower levels than previously
accounted for under the END. Health risk should now be
quantified starting at 45 dB Lden and 40 dB Lnight instead
of the 55 dB Lden and 50 dB Lnight, as presented in the
last round, R4 [23]; however, the data available at EEA
datahub does not present data for the lower bands and

data is only available from Lden 55 dB and Lnight 50 dB
for several EU Member States.

In this context, recent advances in health-based
noise assessment highlight the limitations of relying
solely on energetic indicators in HRAs. Emerging equity-
oriented approaches propose incorporating source-specific
exposure–response relationships for annoyance and sleep
disturbance, enabling noise levels to be translated
into equivalent health-relevant impacts across different
sources. Such methods identify the health-predominant
noise source, rather than the energy-predominant source,
and support more consistent prioritisation of mitigation
measures within HRAs. Integrating these approaches into
future European HRAs could improve alignment between
strategic noise mapping, health risk quantification, and
action planning, particularly when assessing combined
exposures from multiple transport sources [24].

The EC has initiated infringement procedures, a for-
mal process initiated by the European Commission to
ensure that EU Member States comply with their obliga-
tions under EU law.

In the records, there are 83 cases related to noise.
There are three types of cases, only 2 of the 83 cases
are due to Non-conformity of transposition for direc-
tive, Bad application of directives has 22 cases, while



P. Redondo Martinez and E.A. King: Acta Acustica 2026, 10, 15 11

Figure 6. Number of Infringements per EU Member State.

Non-communication of transposition for directive was the
most common with a 59 cases. None of the EU Member
States has received any financial sanctions; however, the
cases are closed, and the EU Member States shall pay
the costs. Only three EU Member States, Denmark, Esto-
nia and Lithuania, have never received any infringement
related to noise, as presented in Figure 6.

As of January 2025, November 2025 there are 11 active
records regarding environmental noise. This information
is from [25]. Portugal [33 INFR(2017)2066 C-687/20] and
Poland [34 INFR(2017)2068 C-602/21] have two court
cases for non-compliance with Directive 2002/49/EC on
environmental noise management. Poland court case has
a partial withdrawal from 2022. Poland was determined
to have breached the Directive by inadequately develop-
ing action plans for major roads and railways and failing
to provide the required summaries of these plans. Portu-
gal was found to have neglected its duties by not provid-
ing strategic noise maps, failing to submit action plans,
and not supplying necessary summaries and information
related to environmental noise management.

On 18th June 2025, the EC had decided to refer
Greece (INFR(2017)2150) to the Court of Justice of the
European Union for failing to adopt noise action plans
for all agglomerations and major roads as required under
the Noise Directive (Directive 2002/49/EC). The Noise
Directive identifies noise pollution levels and triggers the
necessary action as a response, such as appropriate urban
planning and noise protection measures. The EC stated
that EU Member States were required to submit their
noise maps and action plans by 2012 and 2013 respec-
tively. The EC sent a letter of formal notice to Greece
in December 2017, and an additional letter of formal
notice in October 2020. Despite some progress, several

grievances remained and the EC therefore sent a reasoned
opinion in April 2023. The EC considers that efforts by
the Greek authorities have, to date, been insufficient and
is therefore referring Greece to the Court of Justice of the
European Union [26]. Table A.3 presents the active cases.

These judgments underscore the critical importance of
EU Member States adhering to environmental directives
to ensure effective management of environmental issues
such as noise pollution.

The contrasting approaches taken by the EU in regu-
lating air quality and environmental noise highlight fun-
damental differences in regulatory design, enforcement
mechanisms, and effectiveness. In the field of air quality,
the EU establishes mandatory limit values for key pollu-
tants such as NO2, PM10, and PM2.5. These limits are
directly measured, not modelled, and must be respected
in all zones and agglomerations. Compliance is assessed
based on these measurements, ensuring that population
exposure is actively monitored and managed.

By contrast, the END follows a largely procedural
approach. It does not set EU-wide noise limit values;
instead, EU Member States are required to produce
strategic noise maps, prepare action plans, and inform
the public at regular intervals. Noise exposure is often
estimated through modelling, and compliance is linked
to the completion of these procedural obligations rather
than the achievement of specific noise reduction targets.
As a result, unlike air quality, it is difficult to deter-
mine whether exposure to environmental noise is actually
decreasing or whether policies are effective.

Taken together, these differences explain why air qual-
ity regulation has produced more measurable improve-
ments over time, while progress on environmental
noise remains difficult to track and inconsistent across
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countries. The European Climate Infrastructure and
Environment Executive Agency (CINEA) reported in
February 2024 [27] that 20% of Europeans are exposed
to daytime noise levels exceeding 65 dBA during the day,
surpassing the recommended maximum of 55 dBA. To
address this, the EC hosted the first Low Noise network-
ing event featuring presentations from projects aimed
at mitigating noise pollution. One highlighted initiative,
the LIFE C-LOW-N ASPHALT project, developed three
innovative asphalt mixes designed to reduce temperatures
by 2 ◦C and traffic noise by 3 dB at street level and 2 dB
at building level [28]. Trials in Paris covered 600 meters
of road, benefiting approximately 1000 residents. Surveys
indicated that 63% of residents noticed a noise reduc-
tion, particularly at night. Financial analysis suggested
that applying these mixes to all Paris roads with 50 km/h
speed limits could save e34 million over five years, with
potential savings of e400 million if extended citywide.
Another project, LIFE SILENT, focuses on developing
sustainable, eco-friendly solutions to reduce noise pollu-
tion from road and rail traffic in urban areas where tradi-
tional noise barriers are impractical [29] The project plans
to develop and test low-height noise barriers (LHNB) and
sustainable low-noise pavements in real environments to
provide data supporting wider implementation. These ini-
tiatives demonstrate the EU’s commitment to reducing
noise pollution and improving the quality of life for its
citizens. However, to calculate the impact of noise pol-
lution, EU Member States should provide the complete
dataset for the strategic noise maps so that a full analysis
can be completed.

The EEA, in October 2024 [30] presented two scenar-
ios that could occur by 2030. Two noise pollution scenar-
ios, one conservative and one optimistic, present different
outcomes. The conservative scenario assumes adherence
to current legal requirements and partial adoption of non-
binding measures, such as EU noise regulations, 25%
road vehicle electrification and improved aircraft proce-
dures. Under this scenario, the number of people exposed
to harmful noise levels above 55 dB Lden is projected to
increase by 3%, while those highly annoyed by noise
would decrease by 3%. In contrast, the optimistic scenario
envisions ambitious measures, including 50% road vehicle
electrification, urban speed limit reductions, rail mainte-
nance, quieter aircraft and night curfews. This could lead
to an 18% reduction in harmful noise exposure and a 23%
decline in high annoyance levels compared to 2017. The
more significant decline in annoyance reflects the shift of
people to lower, albeit still harmful, noise levels due to
implemented measures.

In December 2024 [31], the EEA presented the over-
all results of each noise source, where data was com-
pleted with a gap-filling exercise. They presented that
87 million people are exposed to greater levels of the
END thresholds for Lden results and 55.7 million for the
night-time period. These numbers increased to
110.4 million for the Lden parameter and 108.4 million for
the night-time period when compared with WHO thresh-
olds. Information was processed, and the EEA published

the Noise in Europe Report in June 2025 [17]. This report
concluded that transport noise remains a major environ-
mental health issue in Europe, with more than 20% of
the population exposed to harmful levels, increasing to
more than 30% under stricter WHO guidelines. Road
traffic is the primary source, affecting significantly more
people than rail or aviation. Noise ranks among the top
three environmental health risks, contributing to tens of
thousands of premature deaths each year and new cases
of cardiovascular and metabolic diseases, while millions
experience long-term annoyance and sleep disturbance.
Children are also notably affected, with impacts on read-
ing ability, behaviour, and weight. Overall, transport
noise results in the loss of 1.3 million healthy life years
and economic costs of approximately 95.6 billion euros
annually. Current trends suggest that the EU is unlikely
to meet its 2030 zero pollution target of reducing chronic
noise exposure by 30%, as noise annoyance has decreased
by only about 3% since 2017.

6 Recommendations

To enhance the transparency, comparability, and
robustness of reporting under the END, several improve-
ments are recommended for Round 5 (R5). These
include systematically publishing complete metadata
detailing methods, modelling assumptions, and popula-
tion/reference years; introducing clear completeness flags
to identify data gaps and partial submissions; and provid-
ing reproducible datasets and workflows for independent
verification of results. Additionally, R5 should set measur-
able targets for data transparency and standardisation,
such as achieving high levels of metadata completeness,
expanding the use of reproducible inputs, and ensuring
consistent adherence to the official data model, to support
ongoing improvements in future reporting rounds. Below,
we present further recommendations for R5; however,
presenting the datasets completed by each EU Member
State should be mandatory and the EC might consider
imposing financial penalties.

In addition, the END would benefit from more explicit
and stringent spatial data requirements for strategic
noise maps, particularly regarding geometric resolution,
raster-to-vector conversion, and post-processing prac-
tices. Evidence from recent assessments shows that vary-
ing polygonisation algorithms, generalisation levels, and
smoothing procedures can introduce geometric artefacts
and bias population exposure estimates. To preserve
the local nature of noise exposure and ensure compa-
rability across administrative units, post-processing of
high-quality noise maps should be discouraged, and EU
Member States should be encouraged to publish original
raster outputs or pixel-conform vector data, with polygon
boundaries strictly following raster cell edges [32].

To further enhance R5 reporting and reduce popula-
tion exposure to traffic noise, several supporting measures
should be considered. Firstly, EU Member States should
be required not only to prepare noise action plans but also
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to implement the measures outlined in them actively. This
could involve traffic calming measures, low-noise road sur-
faces, and speed restrictions in areas with high population
density.

Furthermore, more robust monitoring and evalua-
tion mechanisms are necessary to ensure that planned
interventions yield measurable reductions in traffic noise.
Systematic follow-up would enable authorities to mon-
itor progress, detect deficiencies, and modify strategies
accordingly. Investment in noise mitigation infrastruc-
ture should also be prioritised, including noise barriers,
improved road surfaces, and building insulation along
major transport corridors. Such measures would provide
tangible reductions in exposure for those most affected.
Finally, public engagement and integration with other
transport policies are essential. Involving local communi-
ties in planning and evaluating noise-reduction initiatives
can improve compliance and social acceptance. Align-
ing traffic noise mitigation with sustainable mobility, air
quality, and urban planning strategies can maximise both
health and environmental benefits.

Collectively, these actions, alongside improved report-
ing standards and data transparency, would strengthen
R5’s ability to reduce traffic noise exposure across Europe
effectively.

7 Concluding remarks

The END made significant strides in addressing noise
pollution through noise mapping and action planning.
However, the success of this effort depends on full
commitment from all EU Member States and robust
institutional support at the EU level, which has been
complicated by different national histories in noise con-
trol. Road traffic remains the primary source of environ-
mental noise in European cities, with millions of adults
exposed to harmful noise levels. Recent studies highlight
the health risks associated with noise and suggest that
reducing road traffic noise to WHO-recommended lev-
els could improve public health outcomes. Despite this,
the availability of accurate and comprehensive noise data
from EU Member States remains challenging.

A recent EU audit [33] evaluated air and noise pollu-
tion in three countries (Greece, Spain and Poland), focus-
ing on three cities (Athens, Barcelona and Krakow). The
findings included that regarding noise pollution, the EU
lacks noise reduction targets (as opposed to clear tar-
gets in air pollution for example), which discourages EU
Member States from prioritising noise reduction. Fur-
ther the EU legal framework on air quality is being
revised to introduce stricter standards by 2030, whereas
the END has never been revised. It is however noted
that the Annexes have been revised and incorporated the
WHO dose response to assess the health impacts of envi-
ronmental noise. The END does not currently establish
specific limits or targets for environmental noise. There-
fore, future revisions could benefit from introducing clear
noise limits across EU. Such limits would provide greater

legal certainty and enhance accountability for policymak-
ers and responsible authorities. While challenges exist,
such as variability in local conditions, enforcement com-
plexities, and potential economic impacts, these could
be addressed by implementing minimum baseline limits
alongside context-specific targets. Additionally, the EC
could support EU Member States by offering stronger
incentives for noise reduction measures.

Recent evidence underscores the need to update the
EU’s health risk assessments. This calls for new thresh-
olds for noise exposure-related health risks and introduces
a refined method for evaluating noise at lower levels. With
growing recognition of noise’s health impacts, the EU is
advocating for more sustainable solutions, such as low-
noise pavements and barriers. Additionally, implement-
ing CNOSSOS-EU across all EU Member States would
enable consistent noise exposure assessments, enhancing
comparison and policy development accuracy.

The EAA’s 2030 scenarios illustrate how various noise
mitigation measures could significantly reduce harm-
ful noise exposure and annoyance, with the optimistic
scenario foreseeing substantial improvements in pub-
lic health outcomes. The EU has taken action against
non-compliant countries with Directive 2002/49/EC on
environmental noise. Compliance with the Directive is
essential to improve noise management, including devel-
oping accurate noise maps, implementing effective noise
action plans and assuring transparent reporting and
public involvement in noise reduction efforts.

Although some data gaps remain from R4, the EEA
has conducted extensive work to fill these gaps, using
gap-filling methods to produce a more complete dataset.
While these gap-filled data do not fully mirror the orig-
inal country submissions, they offer a valuable refer-
ence point that allows for comparisons between countries
and over time. By ensuring that metadata, completeness
flags, and reproducible datasets are consistently applied
in R5, it will be possible to assess trends more transpar-
ently and reliably, supporting evidence-based decision-
making and highlighting areas where additional noise
reduction measures are necessary. With the implemen-
tation of CNOSSOS-EU across all EU Member States,
R5, scheduled for 2027, will be the first dataset compa-
rable with R4. R5 will be a vital opportunity to evaluate
whether EU Member States are effectively reducing the
number of people exposed to environmental noise.

In 2016 [34] King and Murphy observed that, nearly
20 years after the EU Green Paper on Future Noise Policy,
it was still impossible to base an assessment on evidence
as to whether noise exposure is decreasing (or indeed
increasing) across the EU. They noted that, based on
data submitted to the EU for R2, there appears to be
little political or institutional willingness to treat noise
as a significant public health issue. Despite four rounds
of noise mapping, improved data availability and quality
have not yet resulted in conclusive evidence that noise lev-
els are declining. Although the END framework has facil-
itated the collection of noise exposure data, its effect on
implementing effective noise reduction measures remains
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uncertain. Political and institutional inertia, together
with the difficulties in executing noise action plans, sug-
gest that noise pollution continues to be undervalued as
a public health concern.

After four reporting rounds, the EEA identifies several
ongoing barriers that impede effective tracking and man-
agement of environmental noise under the END. Signifi-
cant delays in submitting strategic noise mapping data,
inconsistent or absent noise action plans, and the lack of a
legal obligation to implement measures all undermine the
accuracy of EU-level assessments. Along with the absence
of binding EU-wide noise-reduction targets, these issues
reduce incentives for meaningful action. The main issue
is that some EU Member States do not provide strategic
maps, making it impossible to determine realistically how
many people are exposed to harmful noise levels.

Several EEA reports emphasise the urgency of the issue.
In October 2024 [29], two scenarios projected that, under
current legal requirements, the number of people exposed
to harmful noise levels above 55 dB Lden could increase,
while even ambitious mitigation measures would only par-
tially reduce exposure. In December 2024 [30], the EEA
estimated that 87 million Europeans are exposed above
END thresholds, rising to 110 million when compared to
stricter WHO guidelines, highlighting the scale of the prob-
lem. The June 2025 “Noise in Europe” report [17] con-
firmed that transport noise remains a major environmental
health risk, contributing to premature deaths, cardiovas-
cular and metabolic diseases, sleep disturbance, long-term
annoyance, and impacts on children’s reading, behaviour,
and weight. Overall, these findings indicate that people
in Europe continue to face high levels of environmental
noise, and it is becoming increasingly difficult to determine
whether exposure is actually declining. Without complete,
timely data submission by EU Member States, it remains
unclear if the EU can achieve the 2030 zero-pollution tar-
get, raising fundamental questions about the effectiveness
and purpose of the reporting process.
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Appendix A Full Tables

Table A.1. Number of agglomerations, inhabitants, and people exposed to Lden > 55 dB in EU Member States for Rounds 1–4
of the END for Road Noise.

Country
No. of Agglomerations No. of Inhabitants per Agglomeration No. of people exposed to Lden > 55 dB Percentage exposed
R1 R2 R3 R4 R1 R2 R3 R4 R1 R2 R3 R4 R1 R2 R3 R4

Austria 1 5 5 5 1 610 578 2 479 111 2 639 822 2 827 800 1 226 300 1 139 100 2 122 400 1 625 100 76%4 46% 80% 57%
Belgium 3 6 6 7 1 655 694 2 235 994 2 283 069 2 636 797 995 200 1 037 700 1 171 500 1 004 600 60%4 46%4 51%4 38%
Bulgaria 3 7 7 7 2 084 000 2 729 279 2 684 996 2 586 342 1 827 300 2 278 000 2 042 600 – 88% 83% 76% –
Croatia – 4 4 3 – 1 204 791 1 209 118 1 035 672 – 449 400 319 600 574 700 – 37% 26% 55%
Cyprus –2 2 2 4 –2 430 468 430 468 605 536 – 420 900 –2 455 300 – 98% –2 75%
Czech Republic 3 7 7 7 1 852 955 2 780 456 2 780 456 2 951 313 1 533 100 1 998 100 1 767 700 1 692 500 83% 72% 64% 57%
Denmark 1 4 4 4 1 071 714 1 684 000 1 753 248 1 840 579 629 100 953 200 1 063 400 833 200 59% 57% 61%4 45%
Estonia 1 2 2 2 401 140 509 740 532 958 540 359 75 100 312 100 298 500 101 100 19% 61%4 56% 19%
Finland 1 8 10 10 560 905 1 627 352 2 130 948 2 206 398 237 500 646 900 482 500 663 800 42% 40% 23% 30%
France 37 75 45 49 23 956 700 30 347 400 30 347 400 25 760 258 15 103 200 9 907 400 6 853 100 11 961 600 63%4 33%4 23%4 46%4

Germany 27 71 70 72 17 204 702 24 438 009 24 417 286 25 516 925 4 261 100 5 931 200 5 717 100 9 490 700 25%4 24%4 23%4 37%
Greece 2 8 9 9 1 109 501 1 897 629 1 109 489 – – – – – – – – –
Hungary 1 9 8 8 2 065 230 3 325 311 3 189 345 3 204 606 1 268 000 1 560 200 1 607 100 – 61% 47% 50% –
Ireland 1 2 2 3 1 150 000 1 459 700 1 499 800 1 961 534 1 092 500 809 200 686 400 690 500 95% 55% 46% 35%
Italy 11 33 40 35 9 427 815 12 914 147 15 115 518 14 384 919 4 913 100 8 244 100 8 529 400 5 850 500 52% 64%4 56%4 41%4

Latvia 1 1 1 1 806 993 659 418 641 007 614 618 687 900 526 100 526 100 285 500 85% 80% 82% 46%
Lithuania 2 5 4 3 932 847 1 254 677 1 126 250 987 190 417 900 847 100 748 600 343 000 45% 68% 66% 35%
Luxembourg –2 1 1 2 –2 133 962 153 410 381 116 –2 100 100 144 700 305 300 –2 75% 94% 80%
Malta –2 1 1 1 –2 270 004 277 600 339 361 –2 48 700 67 200 45 900 –2 18% 24% 14%
Netherlands 6 21 21 21 5 026 059 8 067 259 8 259 054 9 593 539 1 890 800 3 099 600 3 296 500 3 466 300 38%4 38% 40% 36%4

Poland 12 38 36 36 6 860 653 10 781 976 10 009 194 10 008 647 3 855 000 5 851 900 4 406 500 3 127 900 56% 54% 44% 31%
Portugal 2 6 6 6 827 788 1 452 607 1 452 607 1 447 427 243 500 437 300 532 000 239 000 29%4 30%4 37% 17%4

Romania 9 19 20 25 4 338 364 5 105 678 6 369 736 5 464 303 2 879 000 2 511 100 2 891 100 2 345 600 66% 49%4 45%4 40%4

Slovakia 1 2 2 2 528 129 726 483 719 926 698 462 527 800 361 800 294 600 – 100% 50% 41%4 –
Slovenia 1 2 2 2 266 251 376 057 380 900 380 900 168 700 206 800 202 800 – 63% 55% 53% –
Spain 18 60 61 63 11 981 260 18 971 342 19 088 329 19 363 946 8 043 400 9 810 700 4 521 200 4 358 700 67%4 52%4 24%4 23%4

Sweden 3 13 15 18 1 548 886 2 854 948 3 367 282 3 930 165 695 800 1 022 300 1 245 600 1 635 300 45% 36% 37%4 42%

Notes. (1)Croatia became a member of the EU on 1 July 2013. (2)No agglomeration > 250 000 inhabitants. (3)Where a cell is
blank, no data was presented. (4)Less than 100% of data presented, based on EEA datahub [12].

Table A.2. Total population and number/percentage of people exposed to Lden > 55 dB for Rounds 1–4.

Country
Total population (World Bank [20]) No. of people exposed to Lden > 55 dB Percentage total population exposed > 55 dB Lden

R1 R2 R3 R4 R1 R2 R3 R4 R1 R2 R3 R4

Austria 8 295 487 8 429 991 8 797 566 8 955 797 778 500 694 400 720 500 456 600 9.4% 8.2% 8.2% 5.1%
Belgium 10 625 700 11 106 932 11 375 158 11 586 195 991 700 721 400 1 360 200 1 194 300 9.3% 6.5% 12.0% 10.3%
Bulgaria 7 545 338 7 305 888 6 803 468 6 507 301 1 000 142 100 – – 0.0% 1.9% 0.0% 0.0%
Croatia1 4 310 217 4 260 368 4 041 407 3 878 981 – 108 000 115 100 127 600 0.0% 2.5% 2.8% 3.3%
Cyprus 1 072 714 1 165 397 1 254 275 1 317 309 59 900 – – – 5.6% – – –
Czech Republic 10 298 828 10 510 785 10 594 438 10 505 772 754 800 737 200 725 700 516 600 7.3% 7.0% 6.8% 4.9%
Denmark 5 461 438 5 591 572 5 764 980 5 856 733 160 300 204 900 287 300 53 500 2.9% 3.7% 5.0% 0.9%
Estonia 1 340 680 1 322 696 1 317 384 1 330 932 100 – 6 000 7 100 0.0% 0.0% 0.5% 0.5%
Finland 5 288 720 5 413 971 5 508 214 5 541 017 102 000 151 200 117 300 160 300 1.9% 2.8% 2.1% 2.9%
France 64 016 890 65 657 659 66 918 020 67 842 811 7 861 700 3 244 900 520 200 5 021 400 12.3% 4.9% 0.8% 7.4%
Germany 82 266 372 80 425 823 82 657 002 83 196 078 2 488 100 4 297 400 2 788 700 6 883 100 3.0% 5.3% 3.4% 8.3%
Greece 11 048 473 11 045 011 10 754 679 10 569 207 – – – – – – – –
Hungary 10 055 780 9 920 362 9 726 756 9 630 932 172 200 531 400 174 400 – 1.7% 5.4% 1.8% –
Ireland 4 398 942 4 599 533 4 827 445 5 110 585 97 600 258 500 0 342 800 2.2% 5.6% 0.0% 6.7%
Italy 58 756 247 60 191 247 60 002 252 59 133 173 5 277 500 7 269 000 5 489 500 1 712 600 9.0% 12.1% 9.1% 2.9%
Latvia 2 200 325 2 034 319 1 942 248 1 884 490 1 500 24 700 24 200 – 0.1% 1.2% 1.2% 0.0%
Lithuania 3 231 294 2 989 139 2 842 639 2 808 380 7 600 12 200 22 100 17 100 0.2% 0.4% 0.8% 0.6%
Luxembourg 479 993 530 946 596 336 640 064 10 300 54 600 66 000 34 900 2.1% 10.3% 11.1% 5.5%
Malta 406 724 420 028 467 106 518 150 23 300 9 600 10 100 8 100 5.7% 2.3% 2.2% 1.6%
Netherlands 16 381 696 16 754 962 17 131 296 17 533 044 187 400 292 600 164 500 258 300 1.1% 1.7% 1.0% 1.5%
Poland 38 120 560 38 063 164 37 974 826 36 981 559 437 900 2 380 300 2 170 300 1 418 300 1.1% 6.3% 5.7% 3.8%
Portugal 10 542 964 10 514 844 10 300 300 10 361 831 755 000 828 300 942 800 59 100 7.2% 7.9% 9.2% 0.6%
Romania 20 882 982 20 058 035 19 588 715 19 122 059 66 800 1 074 400 1 196 200 352 800 0.3% 5.4% 6.1% 1.8%
Slovakia 5 374 622 5 407 579 5 439 232 5 447 247 184 400 311 700 106 900 – 3.4% 5.8% 2.0% –
Slovenia 2 018 122 2 057 159 2 066 388 2 108 079 136 300 146 000 113 500 – 6.8% 7.1% 5.5% –
Spain 45 226 803 46 773 055 46 571 232 47 443 821 2 292 900 2 056 300 1 236 000 623 400 5.1% 4.4% 2.7% 1.3%
Sweden 9 148 092 9 519 374 10 057 698 10 415 811 421 400 350 900 329 500 411 200 4.6% 3.7% 3.3% 3.9%

Notes. (1)Croatia became a member of the EU on the 1st of July 2013 and, therefore, had no reporting requirements in R1.
(2)Where a cell has “–”, no data was presented in that Round.
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Table A.3. Infringement cases related to road traffic noise (Art. 258 TFEU).

Infringement case
number

Country Decision Type of infringement Court ref-
erence

INFR(2016)2118 Spain 29/09/2016 Formal notice Art. 258 TFEU 19/07/2018
Reasoned opinion Art. 258 TFEU

Bad application of directives

INFR(2017)2068 Poland 17/05/2017 Formal notice Art. 258 TFEU 24/01/2019
Reasoned opinion Art. 258 TFEU
18/02/2021 Referral to Court Art. 258 TFEU 19/05/2022
Partial withdrawal

Bad application of directives C-602/21

INFR(2017)2150 Greece 7/12/2017 Formal notice Art. 258 TFEU
30/10/2020 Additional formal notice Art. 258 TFEU
19/04/2023 Reasoned opinion Art. 258 TFEU
18/06/2025 Referral to Court Art. 258 TFEU

Bad application of directives

INFR(2024)2199 Hungary 3/10/2024 Formal notice Art. 258 TFEU
18/06/2025 Reasoned opinion Art. 258 TFEU

Bad application of directives

INFR(2024)2202 Slovakia 3/10/2024 Formal notice Art. 258 TFEU
18/06/2025 Reasoned opinion Art. 258 TFEU

Bad application of directives

INFR(2024)2198 Greece 3/10/2024 Formal notice Art. 258 TFEU
18/06/2025 Reasoned opinion Art. 258 TFEU

Bad application of directives

INFR(2024)2200 Romania 3/10/2024 Formal notice Art. 258 TFEU Bad application of directives
INFR(2024)2203 Bulgaria 3/10/2024 Formal notice Art. 258 TFEU

18/06/2025 Reasoned opinion Art. 258 TFEU
Bad application of directives

INFR(2016)2116 Germany 29/09/2016 Formal notice Art. 258 TFEU
4/10/2017 Reasoned opinion Art. 258 TFEU
13/03/2024 Additional formal notice Art. 258 TFEU

Bad application of directives

INFR(2017)2066 Portugal 17/05/2017 Formal notice Art. 258 TFEU
19/07/2018 Reasoned opinion Art. 258 TFEU
2/07/2020 Referral to Court Art. 258 TFEU

Bad application of directives C-687/20

INFR(2013)2006 France 30/05/2013 Formal notice Art. 258 TFEU
7/12/2017 Additional formal notice Art. 258 TFEU
28/09/2023 Reasoned opinion Art. 258 TFEU
25/07/2024 Referral to Court Art. 258 TFEU

Bad application of directives
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