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Road transport
facts and figures
How healthy and environmentally friendly
is our transport today?

1

Introduction | Exploration | Transport | Air pollution • Greenhouse gas emissions • Traffic noise • Physical (in)activity • Road safety | Context | Summary

Contents

2

Introduction

03

Exploration

04

Transport

08

Air pollution

16

Greenhouse gas emissions

22

Traffic noise

27

Physical (in)activity

33

Road safety

40

Context

46

Summary

55

Acknowledgements

57

References

58

Introduction | Exploration | Transport | Air pollution • Greenhouse gas emissions • Traffic noise • Physical (in)activity • Road safety | Context | Summary

Introduction
Our current system of
transport and mobility is
not sustainable. Traffic is
the cause of several environmental, economic, social and
health challenges. In this
eMagazine we describe the
current impacts of road
transport based on the best
knowledge available.
This eMagazine has been developed
under the framework of the Transport,
Health and Environment Pan-European
Programme (THE PEP), a programme
of the United Nations Economic
Commission for Europe (UNECE) and
the WHO Regional Office for Europe
with a focus on road transport, serving
and bringing together 56 countries in
the UNECE and WHO European region.
The ambition of THE PEP is to accelerate the transformation of the transport
sector in the decade 2020–2030 to a
cleaner and healthier system for our
transport and mobility by bringing
together knowledge from different
domains (transport, health and
environment), working on integrated
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policy-making, joint programming and
the exchange of practices. The idea is
that this eMagazine serves as a joint
point of reference for further work in
2020–2030.
The eMagazine describes what we
know about transport-related environmental and health effects in the region
today. It shows where progress has
been made and where further work
needs to be done. Our story starts with
some reflections on the main messages
and challenges, based on interviews
with Francesca Racioppi (WHO),
Robert Thaler (Chair of THE PEP) and
Khatuna Gogaladze (former Minister
of Environment, Georgia).
The actual facts and figures start with a
chapter with key facts about transport
patterns and a description of some
promising strategies. It shows that
transport plays an essential role in our
societies and economies. Transport
provides access to jobs, education,
services, amenities and leisure, while
contributing to economic growth,
employment and trade. At the same
time, it has an impact on the environment and human health.

Although some promising trends have
been observed, traffic-related air
pollution, noise and road traffic injuries
still contribute significantly to the
disease burden in the European region,
with a disproportionate disease burden
in certain regions and less affluent
groups of society. Motorized road
transport is also an important source of
greenhouse gas emissions. Finally, car
dependency, poor use of urban space
and lack of safety for cyclists and
pedestrians contribute to physical
inactivity.
The eMagazine continues with some
contextual descriptions to illuminate
the differences between countries.
Learning from experiences and putting
tailor-made policy instruments in place,
means also understanding the context.
Differences in economics (gross domestic product (GDP)), income, population
density, geographical conditions and
land use are key factors to take into
account, in order to build a programme
for cooperation and best-fitted approaches and solutions. Changes in mobility
due to COVID-19 are also discussed.
We conclude with a summary of the key
messages, which can serve as input for

further work in the decade to come on
transforming the transport sector.
Data approach
Multiple data resources have been
used. For example, on a global scale,
data have been used from the
International Monetary Fund (IMF),
World Bank, UNECE, International
Transport Forum (ITF); and on a panEuropean level, from the European
Environmental Agency (EEA), European
Free Trade Association (EFTA) and
WHO. Priority has been given to the
best available data for the specific
themes. Due to the impact of the
COVID-19 pandemic, data have been
used for the year 2019 or most recent
year available.
To develop the key messages, topicspecific meetings were organized in
2020 with experts from WHO, EEA,
UNECE and the National Institute for
Public Health and the Environment of
the Netherlands (RIVM). Where needed,
an additional evaluation of the literature was carried out. Contributions to
this eMagazine have been reviewed by
the experts and the Steering Group of
THE PEP, looking at the matter in a
more integrated way.
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Translating solid science into a passion for change

This eMagazine is about answering the question: How healthy
and environmentally friendly is our transport today? It takes us
on a journey through facts and figures about the impacts of road
transport, different methodologies, strategies and practices for
change. Before we dive into the data, let's talk to three experts
who are closely involved in the field of THE PEP. Their vision on
the issue underlines its importance and practical applicability.
The facts and figures are not only about quantifying research and
development, but also about smart and widely useful routes for
improvement. Francesca Racioppi, head of the WHO European
Centre for Environment and Health says: “As a scientist, I have
been working on the mobility issue for a quarter of a century. In
that role, you always look for evidence. However, the world does
not change through science alone, but through ambition, brought
with passion. That is what we now advocate with THE PEP: we
need to translate solid science into the passion for change”.
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Source of a wide variety of
challenges
Mobility and transport play an essential
role in our societies and economies.
The sector provides access to jobs,
education, services, amenities and
leisure, while contributing to economic
growth, employment and trade. At the
same time, it has a deep and growing
impact on the environment and human
health. Despite the technological,
political and social progress made, the
current transport system and mobility
patterns remain unsustainable. Traffic
remains the source of a wide range of
challenges at all levels of government.
Everybody is an expert
Within THE PEP, facts from research
and practice play a key role. They
support the efforts of Member States
when designing policies in the field of
transport, health and environment.
These are complex, interrelated and
dynamic themes. This makes it difficult
for policy-makers to decide where to
proceed and how to accelerate
sustainable change. From a scientific
point of view, we actually know quite
well where and how we could make
transport healthier, safer and more
environmentally friendly.

“But”, says Robert Thaler, Chair of the
Steering Committee of THE PEP, “when
it comes to transport, we are actually
dealing with more than 900 million
stakeholders in the UNECE and WHO
European region. All residents feel like
experts: as road users or passengers of
public transport, of course, but also as
a citizen who may experience negative
impacts – or both at the same time.
Transport has an impact on everyone,
which makes the challenge of implementing solutions for transport issues
extremely difficult and a hot issue for
politics. There is a gap between the
scientific evidence that we have and
what is actually perceived. Many people
recognize noise as the biggest problem, because they experience the direct
relationship between traffic and noise.
But it is getting more complicated to
address climate change and related
heat waves as a consequence of our
transport system. And that makes it
difficult to gain public support for
measures to combat emissions”.
An uncomfortable truth
Looking at the facts, we see that there
is work to be done. When it comes
to air pollution from road traffic, the
impacts of air pollution by particulate
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matter and nitrogen dioxide (NO2)
– typically associated with vehicle
exhaust emissions – have decreased
due to policy measures like setting
improved fuel quality- and emission
standards. Yet, for the whole of the
WHO European Region, WHO estima
ted 509 000 premature deaths in 2016.
Road accidents contribute to more
than 110 000 deaths every year in the
region. On average, this means one
person is killed every five minutes.
At the same time, millions more are
seriously injured in road accidents. In
addition, road transport is responsible
for about a quarter of energy-related
greenhouse gas emissions, thus
contributing to climate change and
increased global temperature. So
what prevents us from taking more
appropriate and effective actions?

transport. About her time as minister,
she says: “We were working on an
ambitious strategic document and
action plan to reduce air pollution
from transport. In the end, the plan
was drawn up, but I remember how
complicated it was to persuade
economic sector ministries to support
it. They argued that proposed mea
sures, such as replacing old cars, would
harm poor people and may affect
negatively the self-employed, for
example taxi drivers. It was difficult
to justify that poor environmental
conditions increase inequality, and
low income people suffer more from
unhealthy air: they live in densely
populated parts of the city with limited
green spaces and they do not have
summer houses where they can let
their children enjoy the outdoors”.

Facts and assumptions
Khatuna Gogaladze has worked for
various international organizations in
different capacities as well as for the
Ministry of Environment and Natural
Resources Protection of Georgia –
serving as minister in 2012–2014.
As a minister, she has experienced that
it is quite a struggle to rank facts before
assumptions in the area of traffic and

Data availability and quality
To allow for effective monitoring of
the impacts of transport and sound
decision-making, harmonized data on
transport, environment and health is
crucial. For all the themes addressed
in this eMagazine, data is available
at all levels of government, at our
institutions and in the private sector.
However, there are also significant
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gaps in data availability and quality,
which are important for a better
understanding and comparison of data
between countries. Thus, there is
plenty of room for improvement here.
Setting the scene for a different
future
Francesca Racioppi recognizes what
Gogaladze and Thaler are saying:
“For the most part, there is a common
understanding of what the right things
are to do, but it remains very difficult to
actually do them. But things have
changed in recent years. In urban
regeneration, more and more cities are
considering cycling and walking as
modes of transport, and quality of life
is being taken seriously. Some cities
have even made a real U-turn: Utrecht
in the Netherlands is an important
example. There they had the courage
to transform an inner-city motorway
into a waterway and city park, giving
back to people public space that can
be used to be more physically active,
to enjoy the health benefits of blue
and green spaces and to improve
the quality of life in the city. This is the
challenge: to make people a bit more
courageous and to get policy-makers
to look at the long-term. A growing

number of city dwellers are positive
about change and want to embrace it”.
New mobility from Lisbon to Moscow
So there is movement and it extends
everywhere, Thaler notes. “European
cities look at each other, find interesting examples for a different approach
and set to work. As a result, you see
more and more cities with, for example,
a bicycle sharing plan. In Rome and
Moscow you will find bicycle sharing
these days”. At the same time, it is also
clear that there is still a long way to go.
Cars remain by far the main means
of transport if we look at the total
of kilometres travelled. Khatuna
Gogaladze says: “A lot has to do with
behaviour and habit. A recent study
shows that 20% of Georgians prefer to
take the car, even for distances shorter
than 1.5 km”. This, she believes, is
partly due to the lack of infrastructure.
“Take our capital, Tbilisi, where about
1.3 million of Georgia's 3.7 million
inhabitants live. It is fully equipped for
car traffic. A cycle path has been built
in a few streets, but what are you
supposed to do after that 1 km? Hang
your bike around your neck? ”
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Taking stock of the lessons of
the crisis
According to Gogaladze, the assumption has always been that Tblisi's hilly
terrain is not suited very well for
cycling. However, this assumption was
challenged last spring, when COVID-19
responses brought car traffic and
public transport to a standstill. “It was
very surprising how many people then
turned out to have a bicycle and used it
to the full, now that it was safe. With a
better infrastructure and, for example,
a strong campaign to emphasize the
economic, health and environmental
benefits of cycling and active mobility
in general, I see room for improvement. There is a lot of work to be done
if we want to encourage people to
switch to public transport or bicycles
more often. Public transport, for
example, must be comfortable,
convenient and have good connectivity
to make it competitive with private
cars. Otherwise it will be difficult to
achieve behavioural change”.
Tailor-made solutions are needed
Robert Thaler also points out the
difference between the cities and the
regions. “In the cities you see the
movement that the position of the car

6

is no longer sacred and multimodality
is developing. For the young generation digital access by smartphone is
much more important than having
a car. Sharing is the key word here
and sharing systems are growing.
Nevertheless, beyond that, there is
often excessive car use in the outskirts
and rural areas; here in Austria it is the
most peripheral areas that have the
highest degree of car ownership,
because of poor public transport. Take,
for example, the city of Vienna, which
has a perfect balanced modal split with
more than 70% of Viennese people
using walking, cycling and public
transport. However, if you then look
at the commuter traffic by people
from outside Vienna, it is almost the
opposite and is dominated by the car.
We really have to work on a fair balance
between regions and cities when it
comes to environmentally sound
mobility choices”.
One life to live
The facts and figures show that
investing in healthier and safer
mobility pays off in many ways. The
benefits of a shift towards more active
mobility and public transport arise
mainly from increased life expectancy,

increased productivity and lower
health-care costs related to non
communicable diseases. This shows,
for example, a strong case for
investing in promoting walking and
cycling in cities and beyond. Francesca
Racioppi also points to another, less
quantifiable, potential yield: “We all
have one life to live. Who is happy to
spend hours in traffic jams every day
or to breathe bad air? It is not without
reason that more and more young
people no longer have owning a car
as a priority – something that was
unthinkable for a long time. In that
respect, we are facing a great
opportunity in that things can be
done differently and better”.
Practical knowledge put to use
That there is a different and better
approach possible can be proven with
data. Robert Thaler: “For example, I
consider the development of the Health
Economic Assessment Tool (HEAT) for
walking and for cycling a major success
of THE PEP. In that project, an inter
national coalition of scientists made
it possible to provide hard evidence
of the health and economic benefits
of walking and cycling. That has now
really been made measurable”.

In Austria, where Thaler is Head of the
Division of Active Mobility and Mobility
Management in the Federal Ministry of
Climate Action, Environment, Energy,
Mobility, Innovation and Technology,
the instrument is used to shape
cycling policy. Thaler: “THE PEP and its
partnerships are enabling the sharing
of an enormous amount of practical
knowledge of clean and active mobility
that can be used by Member States in
their strategic initiatives and concrete
work”.
Multidisciplinary approach
Racioppi, Gogaladze and Thaler agree
on the important contribution THE PEP
can make to the transformation of
transport. Transforming the sector
requires a multidisciplinary approach.
Therefore, collaboration of decisionmakers and experts in transport,
environment, health, spatial planning
and economy is crucial to design
transport-related policies that deliver
benefits to environment, health,
well-being and climate simultaneously.
Moreover, international, cross-sectoral
and multi-level (countries, regions and
cities) cooperation is needed to drive
the change towards sustainable,
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and to test new solutions. For example,
we have organized many workshops
and trainings with numerous countries,
where participants have experienced
that much more is possible than
initially assumed. By trial and error,
you can actually see that things can
be done differently. That facilitates
and promotes change”.

environmentally friendly and healthy
transport. Robert Thaler: “This intersectoral approach is very important.
There is too much silo thinking. THE
PEP brings together sectors that often
oppose each other. That is also what
we need: we need the full picture for
a holistic approach and not just the
classic technological perspective.
Technology always has a drawback.
Take, for instance, electric cars. This
does not solve the space problems
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in public space. It's about the
combination of mobility management,
pricing, technology and user
perspective”.
Inspire and raise awareness
Francesca Racioppi sees THE PEP as
a joint platform for inspiration and
change. “THE PEP brings together
a wide community of people, which
normally would not meet each other
and are eager to learn from each other

Khatuna Gogaladze also sees the
power of THE PEP in experimenting
and bringing different sectors together.
“Integrating transport, health, environmental and quality of life objectives
into urban or any other development
policies is the way forward. THE PEP
gives the opportunity to countries to
learn from each other. It produces clear
recommendations and equips countries with useful tools. It is up to us how
we use these opportunities and
whether we follow the path paved by
other countries”. Thaler adds: “That is
indeed attractive about THE PEP. We
work as partners on real products and
that is a lot more pleasant than just
talking and producing paper. Countries
that are actively involved in THE PEP
really get something in return.”
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Transport and mobility
Transport is about moving people and goods in the most effective and
efficient way. Transport is not a purpose in itself; it is in support of other
activities like working, socializing or studying and, as such, is an integrated
part of our daily life. For many transport professionals, accessibility and
tackling congestion are the main challenges, giving priority to the work on
appropriate infrastructure investments, with efforts on capacity, reliability and
efficiency. Regulatory and policy frameworks are guiding vehicle emissions
and use of space and safety. Moreover, transport professionals work on the
demand and supply for transport, with factors like travel time, convenience
and pricing. Nowadays, there is a growing support for multimodality and safe
and attractive spaces for walking and cycling.

8

Introduction | Exploration | Transport | Air pollution • Greenhouse gas emissions • Traffic noise • Physical (in)activity • Road safety | Context | Summary

The challenge
The growing demand for mobility
Mobility is an essential part of modern
society; it has a positive impact on
prosperity and well-being. Every day
billions of trips are made worldwide.
For example, on average European
Union (EU) citizens travel 12 000 km
per year.
In the next decades, most scenarios
predict a continuously growing world
population, an increase in welfare and
further changing mobility and transport patterns. The world of transport

is changing, mobility will increase as
more people and goods move across
towns and across the globe.

region, with the highest cycling shares
in the Netherlands and Denmark, and
the highest walking shares in Spain.

Different cities, different options
Worldwide, about 7.5 billion trips were
made every day in urban areas in 2005.
The share of daily trips made by public
transport was about 16%, walking
and cycling about 37%, and private
motorized cars about 47%.

In 2016, the modal share of cycling in
the Netherlands was 27% of all trips
made, and this was 7% for Austria (2).
In many countries the share of cycling
is much lower though (1–2%).
Although these numbers appear low,
many cities have seen a growth in
cycling in recent years. In cities with
a dense public transport network and
a safe cycling network, people cycle

Cycling and walking shares differ
across the UNECE and WHO European

The projected growth of the transport sector

+50% +70% +1.2bil.
By 2030, annual passenger traffic will
exceed 80 trillion passenger-kilometres
– a 50% increase compared to 2015.
Source: Sustainable Mobility for All (1).
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By 2030, global freight volumes have
grown by 70% compared to 2015.

By 2050, an additional 1.2 billion cars will
be on the road – double today’s total.

and walk more than the national
average.
Even in the cycling countries, a further
growth is possible. Expanding dedicated cycling lanes, mass bike parkings
at train stations, high-speed bicycle
connections between urban and
peri-urban areas, as well as fiscal
incentives and cycle-promoting
programmes of employers, are
just some of the stimulating examples
for a further growth in cycling.
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Evolving challenges for transport
professionals
What is the best way to travel between
A and B? That is a key question for
many transport planners, researchers
and policy-makers. Their work is to
understand mobility, from both a
traveller (travel time, distance travelled,
reliability, comfort and experience) and
systemsperspective (accessibility,
investments and land use) at acceptable costs and benefits for society.
Mobility policy used to be based on a
“predict and provide” approach, which
identified bottlenecks, set priorities
and, as far as possible, expanded road
and rail capacity. In this context, modes
like public transport mainly had a social
function. When interests in the
development of land use began to play
a part, this approach came under
increasing pressure. As a result, the
perception changed; the growing
mobility no longer had to be merely
facilitated. People started to think of
how to shape mobility to improve
accessibility while reducing the costs
and negative impacts. At that time, in
many countries, the realization of a
modal shift from car to public transport
became one of the leading policy
objectives.
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It should be noted that the “predict and
provide” approach is still widely used in
a number of countries at the state level
and has not yet become “a thing of
the past”. In some cases, or in some
countries (e.g. when the road infrastructure is not sufficiently developed),
this approach may be justified.
In current policies, the emphasis is
shifting again. Nowadays, the approach
is often to provide multimodal accessibility and to limit the negative impacts
of car mobility, by facilitating high
quality alternatives to mobility by car.

This approach should encompass a
key role for more conscious consumer
choice regarding modes of travel.
For this, the mobility system must
be coherent and robust, and all the
modalities must be sufficiently
solid to form convenient, reliable and
affordable alternatives. This approach
can be supported by mobility management measures like teleworking, rush
hour avoidance and an increasing
role for digital services (Mobility as
a Service). Finally, an increasingly
important role has been set aside
for spatial planning in the limitation of

the further growth of unsustainable
forms of mobility. Spatial planning that
favours a dense public transport
network, safe and attractive cycling and
walking paths and combines functions
(housing, working, services) contributes
to sustainable mobility.
Compared space-time consumption
Cars and roads take up a lot of the
public space in cities: a car occupies
2.5 times more space than a cyclist
does, 5 times more than a pedestrian and 10 times more than a user
of public transport at peak hours.

Space differences compared to pedestrian
5
1

Pedestrian

5

2

Cyclist

1.4

Two-wheeled
motor vehicles

Car

Bus (12m)

1.4

0.5

Articulated bus (18m)

Peak hour

Peak hour

m2-h/vehicle km

0.3

0.6

1.7

1.8

7

7

10

10

Occupation rate

1

1

1.05

1.3

17

50

23

70

0.6

1.6

1.4

0.3

0.15

0.3

0.15

m -h/traveller km 0.3
2

Note: The traffic demand for space-time of circulation is expressed in square meters per hour (m2-h).
Source: International Transport Forum (3).
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Modal split in passenger- and freight transport
Passenger transport
The car remains the main mode of
transport across the wider UNECE
and WHO European region. UNECE
data shows that the share of passenger
transport by car, expressed as the
percentage of the total passengerkilometres travelled in that year,
decreased slightly between 2000 and
2018 in the region as a whole, and
increased slightly in that same period
in the EU-28 Member States. The
figures show that car use remained
dominant throughout the period.
In contrast, for example in a country
like Germany, a quarter of all trips
are made on foot. However, since the
distance travelled on foot is limited,
the contribution to total kilometres
travelled is limited (4).

Cars

Railways

Motor coaches, trolleybuses and buses

Share of passenger road vehicle transport
in % of the total km travelled for the EU-28
2018

83.3%

8.7%

8.0%

2000

82.5%

7.1%

10.4%

Source: Based on EEA (4).

Share of passenger road vehicle transport
in % of the total km travelled for the UNECE region
2018

89.0%

2.3%

8.0%

2000

93.0%
Note: Differences have been rounded because of aggregated data from different sources.
Source: UNECE (5).

11

1.6% 5.0%

Introduction | Exploration | Transport | Air pollution • Greenhouse gas emissions • Traffic noise • Physical (in)activity • Road safety | Context | Summary

Mobility in urban areas
The figure shows the modal split in
10 different urban areas in number of
trips made. It shows the variety of
modal shares between different cities
and shows differences within cities.
Most walking and cycling took place in
the inner city, and a larger share of car
mobility was in the broader urban area.
It also shows that in cities with a higher
share in bike-ridership, the use of
public transport has lower shares of
trips made.

Mobility in urban areas: different modal splits in cities and in their larger urban zones in 2018
Modal share
of journeys

In the city centre
In the broader urban area
%
cycling/walking
58%
49%

Amsterdam

55%
44%

Barcelona

Berlin

Oslo

Madrid

London

Helsinki
Source: Based on EMTA (6).
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34%
25%

28%
28%

37%
37%
63%

21%
25%
44%
38%

15%

36%
33%
44%

36%
28%

34%

41%

26%
34%

30%
18%

27%
35%
34%

%
rest motorized modes

16%
13%

25%
19%

42%
37%

Copenhagen

Warsaw

%
public transport

13%
10%

31%
45%
31%
40%
36%
36%
24%
49%

47%
40%
31%
22%

32%
35%
25%
39%

‘00

07
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Perspectives
Safe, healthy and affordable solutions
are available – just not widely implemented. Moreover, there is a rich range
of resources on sustainable mobility
and transport. We have selected a few
key approaches, strategic concepts and
trends for the transformation of the
sector, to inspire those who would like
to work on the alternatives. We see
changes in mobility management
approaches, other transport options
in cities (last mile options) and an
increasing attention on cycling and

walking, related to new concepts for
urban development.
The “Avoid-Shift-Improve”
strategy
In the 1990s, the “Avoid-Shift-Improve”
strategy was introduced by the German
government in order to provide a
concept to deliver on sustainable
transport goals (7). To “avoid” is about
reducing the length and the number
of trips, and making it easier to
avoid travel, like working from home.

Avoid-Shift-Improve approach

Avoid/Reduce

Shift/Maintain

Improve

Reduce or
avoid the need
to travel

Shift to maintain
share of more
environmentally
friendly modes

Improve the energy
of transport
modes and vehicle
technology

System
efficiency

Trip
efficiency

Vehicle
efficiency

Source: Based on Deutsche Gesellschaft für Internationale Zusammenarbeit (GIZ) (7).
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To “shift” is to move towards environmentally friendly modes of transport,
which is about walking, cycling or
public transport. Finally, to “improve”,
is about occupancy rate, about vehicle
and energy efficiency and about data
sources on travel information.
The first and the last mile
Making a transport system efficient
means bringing together people or
goods as early as possible in their
journey (8). Transporting them separately implies a loss of efficiency and
often increases negative environmental
impacts. However, people or goods
rarely travel only between two mass
transport hubs or stops. That is where
studying the first and last mile options
come in. Such options allow people or
goods to travel between their starting
point (origin) and the start hub and/
or between the end hub and their
destination. At the same time, they
make the transport system as efficient
as possible from a financial, resource
use and environmental point of view,
while meeting any convenience
requirements. The EEA (9) has
conducted some excellent work on
understanding this concept better.

Their report on first/last/only mile
options for passenger and freight
transport, describes urban mobility
and policy contexts and presents the
current state of knowledge. This is a
good reference for all professionals
working on, for example, parking and
cycling policies, environmental zones
and the role of micro-mobility in cities.
Building back better with a
“15-minute city”
In a “15-minute city”, everyone is able
to meet most, if not all, of their
needs within a short walk or bike ride
from their home (9). This helps to
reduce unnecessary travel across cities,
provides more public space, injects life
into local high streets, strengthens the
sense of community, promotes health
and well-being, boosts resilience to
ill-health and climate shocks, and
improves cities’ sustainability and
liveability.
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The core principles of a 15-minute city
are that residents of all neighbourhoods:
• have easy access by foot or bicycle
to essential living needs;
• have a variety of housing types, of
different sizes and levels of afford
ability, to accommodate many types
of households and enable more people
to live closer to where they work;
• are able to breathe clean air, free
of harmful air pollutants;
• have green spaces for everyone
to enjoy;
• have smaller-scale offices, retail and
hospitality, and co-working spaces
so that more people can work close
to home or remotely.
The rise of electric vehicles
A pathway towards zero-emission
solutions has evolved through the
introduction of electric vehicles, with
also ”shift” potential of electrification
in public transport, rail freight, motorcycles and bikes. This represents a
significant turning point towards an
irreversible end to the use of fossil fuels
in transport.

At the same time, new technologies
create new impacts on urban planning,
health and the environment. A shift
towards electric cars does not provide
the health benefits of shifting to active
transport. To maximize the benefits of
a real sustainable system, indirect
effects should be addressed at an early
stage (e.g. improving the composition
of batteries, working conditions in
manufacturing and the energy used).
The uptake of electric vehicles should
ideally go hand in hand with policy
approaches on the well-to-wheels chain
(resources), circular economy (production methods and recycling), energy
transition (source of power, energy
efficiency) and active transport.
The latest figures on charging stations
(https://www.eafo.eu) give an impression of the emerging market for electric
cars in our region. Nowadays, all car
manufacturers offer electric models
and countries are stimulating the roll
out of the required charging
infrastructure.

Expected number of electric car models available in Europe
in late 2019 and in 2021
End of 2019

2021

98

Total

214

Volkswagen Group

23

Daimler

14

BMW Group

12

Hyundai-Kia

12

Peugeot-Citroen-Opel

23
21
18

9

Renault-NissanMitsubishi

17

7

Volvo-Geely

17
16

6

Jaguar-Land Rover

5

Tesla

4

Toyota-Lexus

4

Ford

1

Others

1

Fiat Chrysler

41

16
15
13
8
5

4

* Includes
plug-in
hybrid and fully electric models
Note: Includes plug-in hybrid and
fully electric
models.
Source: Reproduced under creative commons from Transport and Environment (10).
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Air pollution
Road transport leads to both exhaust and non-exhaust (brake, tyre, road wear)
emissions of air pollutants. Air pollution is a major cause of premature death
and disease and is the single largest environmental health risk in Europe.
WHO provides guideline values to protect health, which will be revised in the
near future. However, current concentration levels are generally above these
recommended guideline levels. Emissions from transport have decreased, but
passenger and freight volumes have been gradually increasing. Still, in 2018,
74% of the EU urban population breathed air that exceeded the particulate
matter 2.5 micron (PM2.5) WHO Air Quality Guideline (AQG); 99% was exposed
to ozone levels above WHO AQG. Traffic-related air pollution also has negative
impacts on ecosystems. Additional reduction measures can further improve
human health, especially within urban areas.
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EEA category

Origin

Passenger cars

Engine exhaust

Light duty vehicles
Heavy duty vehicles and buses

What we know
Emissions from road traffic
Road transport leads to both exhaust
and non-exhaust (brake, tyre, road
wear) emissions of air pollutants (11).
The most important emissions are
particulate matter (black carbon,
primary PM2.5, primary PM10), nitrogen
oxides (NOx), and non-methane volatile
organic compounds (NMVOC). Primary
pollutants are directly emitted to the
atmosphere, whereas secondary
pollutants are formed in the atmosphere through chemical reactions and
microphysical processes from gaseous
precursors. NOx emissions determine
the population exposure to NO2, but
also contribute to the formation of
secondary PM2.5 and PM10 and,
together with NMVOC, to ozone
formation (12).
For long-term exposure, particulate
matter (measured and modelled as
black carbon, PM2.5 and PM10) and
NO2 are the most used indicators for
the air pollution mixture. For shortterm exposure, ozone is a relevant air
pollutant generated in the atmosphere
from emissions of its precursors
including those from road traffic.

Tyre and brake wear

Mopeds and motorcycles
Road abrasion

Other road transport

Emissions from road transport in 2018 (% per air pollutant)
PM10
66%

PM2.5
16%

48%

EEA category
25%

Orig

Passenger cars
Light duty vehicles
Heavy duty vehicles and buses

8%

Mopeds and motorcycles

9%

Other road transport

11%

1%

Emissions from road transport in 2018 (% per
2%
EEA category
NMVOC
Passenger
cars

NOx

14%
Origin
66%

Light duty vehicles

32%

1%

48%

PM10
Engine exhaust

16%

Heavy duty vehicles and buses

Tyre and brake wear

Other road transport

Road abrasion

29%Mopeds and motorcycles
39%

9%
1%

Emissions from road transport in 2018 (% per air pollutant)
PM10
19%

19% 66%

PM2.5
6% 16%

7%

8%

48%
8%

32%

NOx
1%

25%
48%

Source: Based on EEA (13).

9%

11%

1%
2%

14%

NMVOC

NOx

19%
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32%

1%

48%

29%

39%
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Development in emissions of pollutants
160
140
Index (% of 2000)

120
Black carbon

100

Carbon monoxide

80

NMVOC
NOX

60

PM2.5

40

PM10

20

Passenger
transport

0
2000

2002

2004

2006

2008

2010

2012

Note: Only pollutants are shown for which road transport contributed more than 5% of the total EU-28
emissions in 2018. For comparison, passenger transport (pkm) and freight transport (tkm) are shown.
Source: Reproduced from EEA (12).
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2014

2016

2018

Freight
transport

Introduction | Exploration | Transport | Air pollution • Greenhouse gas emissions • Traffic noise • Physical (in)activity • Road safety | Context | Summary

The impact
Health effects
Air pollution is a major cause of
premature death and disease and is the
single largest environmental health risk
in Europe. Heart disease and stroke are
the most common reasons for the premature deaths attributable to air pollution,
followed by lung diseases and lung
cancer (12). The exposure burden of
higher pollutants falls disproportionally on different social groups (14). The
International Agency for Research on
Cancer has classified air pollution in
general, as well as particulate matter
as a major component of air pollution
mixtures, as carcinogenic.
Exposure and impacts on ecosystems
Transport continues to be a significant
source of harmful air pollution,
especially as NO2 and particulate matter

are emitted near breathing height.
Emissions from transport have
decreased, but volumes of passenger
and road freight transport have been
gradually increasing. In 2018, a
significant proportion of agricultural
areas and natural ecosystems were
damaged by air pollution. The air
pollutants that currently cause most
damage to ecosystems are ozone,
ammonia and NOX. Ground-level ozone
can damage crops, forests and other
vegetation, impairing their growth and
affecting biodiversity. The deposition
of nitrogen compounds can cause
eutrophication, an oversupply of
nutrients. Eutrophication can affect
terrestrial and aquatic ecosystems and
leads to changes in species diversity
and invasions by new species.

Vulnerable groups and health effects of air pollution
Who is more aﬀected

People with chronic lung/ Elderly
heart disease, diabetes
Mortality

Children

Pregnant
women
Morbidity

Premature death
due to heart
disease and stroke

Reduced lung function,
respiratory infections and
aggravated asthma and
chronic bronchitis in both
children and adults

Premature death
due to lung disease
and lung cancer

Hospitalizations with
cardiovascular disease or
respiratory disease

Post-neonatal death
(age 1–12 months)

Impact on fertility,
pregnancy, newborns
and children

Health effects of air pollution (2018)

EU-28

Type 2 diabetes, obesity,
systemic inflammation

PM2.5

NO2

Ozone

Estimated Years of
premature life lost
deaths

Estimated Years of
premature life lost
deaths

Estimated Years of
premature life lost
deaths

379 000

4 381 000 54 000

610 000 19 400

232 000

41 countries
417 000
covered by the EEA

4 806 000 55 000

624 000 20 600

247 000

Source: Adapted from EEA (12).
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Deprived (urban)
communities

Alzheimer's disease
and dementia
Sources: Based on WHO Regional Office for Europe (15) and EEA (12).
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What are we facing?
Air pollution concentration levels are
generally above the guideline levels
recommended by WHO. For example,
in 2018, 74% of the EU urban population breathed air that exceeded the
PM2.5 WHO AQG; 99% was exposed to
ozone levels above the WHO AQG.
The high exposure to air pollutants of
people living along busy roads is not
reflected in the average exposure of
the population.
Although exposure levels and impacts
from particulate matter and NO2 have
decreased, air pollution still has a
significant health impact and is the
single largest environmental risk in
Europe. For the whole of the WHO
European Region, WHO estimates that
509 000 premature deaths per year are
attributable to ambient air pollution,
measured as particulate matter of
2.5 microns in aerodynamic diameter
(PM2.5) in 2016 (16). The EEA estimates
that attributable to PM2.5 417 000 died
prematurely and over 4.8 million years
of life were lost every year based on
2018 data covering 41 countries (12).
The estimated numbers of premature
deaths attributed to PM2.5 and to
NO2-exposure have declined since 2009
by 13% and 56% respectively.
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Premature deaths attributable to
exposure to ground-level ozone have
increased by 20% in the 41 countries
covered by the EEA, and by 24% in
the EU-28.
A switch to electric vehicles will not
solve the problem of particulate matter,
since other sources (asphalt, tyres,
industry, agriculture and natural
sources) also contribute to particulate
matter exposure.

Percentage of the population exposed to concentrations
above certain air pollution levels

2018

EU-28 urban
population exposure to concentrations above
EU standards (a)

Urban population
exposure to
concentrations
above WHO AQG
value

Reporting stations
that registered
concentrations
above EU
standards (a)

Reporting stations
that registered
concentrations
above WHO AQG
value

48%

19%

53%

15%

PM10

20 EU Member
States and 6 other
countries

4%

PM2.5

74%

4%

6 EU Member
States and 2 other
countries

34%

O3

All countries except
Estonia, Iceland and
Ireland

99%

70%

All countries except
Estonia, Finland
Iceland and Ireland

41%

96%

20 EU Member States
and 5 other countries

4%

NO2

(b)
(a)

4%

8%

16 EU Member
States and 3 other
countries (b)

(b)

Thefollowing
following EU
EU standards
PMPM
daily
limitlimit
value,
(a)	
The
standardsare
areconsidered:
considered:
daily
value, PM
10
PM

10

annual limit value, O target value, NO annual limit value.

2.5
3
O3 target
value, NO2 annual
limit value. 2
(b)	
annuallimit
limitvalue
value
and
the
WHO
AQG
the same.
(bFor
) ForNO
NO22,,the
the EU
EU annual
and
the
WHO
AQG
are are
the same.

Source: Based on EEA (12).

2.5

8%

16 EU Member
States and 3 other
countries (b)

annual limit value,
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Perspective on solutions

A combined effort in urban planning, technical measures, regulation
and changes in behaviour is urgently needed to reduce air pollution.

Less/cleaner emissions

Modal shift

Reduce journey times
of public transport

The elimination of polluting vehicles
and the increase in electric vehicles
will reduce air pollution emissions.

Low emission zone

Governments can reduce air pollution by
emission regulation and policies to stimulate
the use of cleaner alternatives. Cities and
regions can develop urban policies that reduce
car use (e.g. compact cities or 15-minute cities).
Use of biofuels or move
towards zeroemissions

Promote
active
mobility

Promote public transport

Reduce
traffic density

Change the
vehicle fleet
(less old cars)

Minimize the availability of
parking places

?

Encourage higher penetration
of cleaner (Euro 6/electric) cars

Limit
traffic speed

100

80

Change the
allocation of the
roads permanently:

Increase space for
cyclists and public
transport

Replace parking
places with green
areas for recreation
Source: Adapted from EEA (12).
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Synergetic and
antagonistic effects

Reduce lanes
for cars

Introducing zero-emission
vehicles may lead to an increase
in emissions from the energy
supply sector.
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Greenhouse gas emissions
Greenhouse gas emissions contribute to climate change. The energy use of
road transport is one of the largest contributors to greenhouse gas emissions,
responsible for about 20% of all such emissions in 2018 for the EU alone. On a
global scale, transport emits around 23% of the energy-related carbon dioxide
(CO2) that feeds global warming. Without immediate action, its share could
reach 40% by 2030. Currently, the rise in transport volumes outweighs
improvements in vehicle energy efficiency. Without a global decrease in the
use of fossil fuels, temperatures will further rise with worldwide effects. The
projected increase in greenhouse gas emissions will lead to more damage to
our environment, our homes, and the health and well-being of our citizens.
As signatories of the Paris Agreement on climate change, all UNECE and WHO
European region countries have committed to contribute to global efforts to
limit climate change to below 2 ºC.
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What we know

Road transport emissions

Light duty
vehicles

Motorcycles

1%

12%

Greenhouse gas
emissions from road
transport

Heavy duty
vehicles

27%

Source: Based on EEA (17).
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Passenger
cars

60%

greenhouse gases emitted by vehicles
are CO2 and methane (CH4).
Between 1990 and 2018, greenhouse
gas emissions from road transport
increased in most countries. In parti
cular, in the EU they increased by 20%.
This was due to a rise in transport
volumes that has outweighed improvements in vehicle efficiency. Emissions
from maritime transport and aviation
have also increased since 1990.
Road transport emissions showed a
decline between 2007 and 2013 due
to the economic recession, high oil
prices and improvements in energy
efficiency. But, due to economic growth
and declining oil prices, emissions
increased again between 2013 and
2017; transport was the fastest
growing source of greenhouse gas
emissions in the EU. While greenhouse gas emissions declined in most
sectors in the EU in these years,
emissions from transport increased.
Road transport constitutes the highest
proportion of overall transport
emissions (around 71% in 2018), but
this is projected to decrease in the
next 15 years, since road transport
decarbonizes faster than the other

transport modes. The largest increases
up to 2030 are projected for the aviation
sector, followed by international
maritime transport. These sub-sectors
are therefore expected to constitute a
higher proportion of transport sector
emissions in the coming years. The
number of vehicle-kilometres is still
growing and is projected to grow for the
next 20 years due to increasing incomes
and trade, despite the current dip
because of COVID-19 measures.

Direct emissions

Greenhouse gases emitted differ
between specific fossil fuels types used
in road transport. Diesel causes less
carbon emissions per kilometre than
petrol, but causes more emissions of
air pollutants. In 2018, the sales of
petrol cars exceeded those of diesel
cars (60%/40%).

Indirect
emissions
Direct emissions

900900
800800

Million tonnes CO2 equivalents

Energy use of road transport is
one of the largest contributors
of greenhouse gases
The use of fossil fuel in transport
causes greenhouse gas emissions.
Amounts are influenced by vehiclekilometres driven on the one hand and
improvements in energy efficiency
of vehicles on the other. The main

700700
600600
500500
400
300
200
100

400
300
200
100
0

0 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018
1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018
Number of years

Transportation

Source: Based on EEA (18).

Industry

Residential

Commercial

Other sectors

Introduction | Exploration | Transport | Air pollution • Greenhouse gas emissions • Traffic noise • Physical (in)activity • Road safety | Context | Summary

The impact
Greenhouse gas emissions have
far-reaching consequences for our
environment and health
Global emissions of greenhouse
gases cause climate change. They will
increase climate hazards in Europe
during the 21st century and beyond,
such as droughts, with consequences
for food production, vector borne
diseases and allergies; heavy rains and
flash floods; forest fires; and sea level
rise. Storms and heavy rains and flash
floods could occur in many parts of
Europe.

Increasing summer temperatures will
lead to an increase in heat-related
morbidity and mortality. Increased
health risks are expected to be the
greatest in the southern parts of
Europe and within cities (heat islands).
In northern Europe cold-related
morbidity and mortality is expected
to decrease. Increasing temperatures
could also stimulate new and existing
vector borne diseases.

precipitation patterns, including
drought conditions, affect the quantity,
quality and stability of food production.
Drought frequency is also projected to
increase in central and western Europe,
whereas it may decrease in some limited
regions of northern Europe. Cascading
impacts of climate change from outside
Europe may affect agricultural income
and price levels in Europe through
changes in trade patterns.

Rising atmospheric CO2 concentrations,
higher temperatures and changes in

CO2 contributes to the production of
ozone by trapping radiation at ground

Surface air temperature anomaly for
January–December 2020
7

C

0

6
Above average

Average

0
-2

Below average

-4
-6
-7

Source: Reproduced from Copernicus (19).
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Climate change tends to affect
vulnerable groups the most. The
number of climate refugees will
increase if no worldwide mitigation
and adaptation measures are
taken (20).

Above average over
virtually all of Europe, more
so in the north and east

Below average,
particularly parts
of western Canada

Most above the average
over a large part of
Siberia and the seas
to the north

Above average over
most other areas
of land and ocean

Below average,
particularly parts of
northern India

4
2

Below average over
the north Atlantic
west of Ireland

level and as such influences air
pollution levels. Thus, greenhouse gas
emissions also contribute to respiratory
disease from smog and air pollution.

Below average
over the eastern
equatorial Pacific

Below average over
several oceanic areas in
the southern hemisphere
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What are we facing?
If no measures are taken,
the temperature will further
rise with worldwide impact
and in conflict with the Paris
agreement

mobility. An important way to realize
emission reductions is to reduce the
number of vehicle-kilometres and
invest in a significant modal shift.

Emissions continue to rise
Despite a temporary dip in emissions
due to COVID-19 measures, it is
expected that emissions will continue
to rise if no measures are taken.
Consequently, the targets of the Paris
Agreement would not be reached,
which would have a significant impact
worldwide.

Energy
consumption
transport (million terajoules)
Phasing out old vehicles will not
Energy
consumption
inintransport
(million terajoules)
solve the problem
18
If vehicle-kilometres continue to rise,
the crucial question is whether this can
16
be compensated for by improved
energy efficiency of vehicles. This will
14
depend on the renewal of the existing
vehicle fleet: the phasing out of old
12
vehicles with high emission factors and
the penetration of new vehicles with
10
substantially less or
zero
greenhouse
Energy consumption in transport
gas emissions. (million terajoules)
8

With current policies, road transport
18
emissions in 2030 will remain 20%
above the 1990 level. Additional
The switch towards
zero-emission
16
measures reported in particular by
vehicles is still modest, but will also
Energy consumption in transport
EU Member States could bring 2030 (millionimprove
14
terajoules) air quality.
18
emissions down to the 1990 level.
But this would still be significantly
However, it is12important to realize
16
higher than the 90% reduction needed
that – by introducing zero-emission
10
Energy consumption
in transport vehicles – the
for climate neutrality
in 2050 (21).
responsibility for clean
14
(million terajoules)
energy production for transportation
18
8
Apart from the COVID-19 lockdowns
is passed on to the energy sector.
12 in
16
2020, measures to reduce total vehicle
Therefore a reduction
in greenhouse
6
10
kilometres have not been very effective.
gas emissions by the transport sector
14
During the past 30 years, efficiency
may imply an4 increase in emissions
8
improvements were not sufficient
to
by the energy sector. Increased use of
12
2 of the climate policy in
compensate for increased vehicle
biofuels is part
10

25

8

6
4
2

the EU, but could still entail increased
local air pollution risks. The use of
biofuels for transport was 8% in 2018;
the 2020 target was 10%.

0

Other liquid biofuels
Aviation gasoline
Electricity road
Ship gasoline
Natural gas
4
Biogasoline
Rail gas/diesel oil
Other liquid biofuels
2
Electricity rail
Aviation gasoline
Liquefied petroleum
Electricity road
Biodiesel
Ship gasoline
0
diesel/gas
oil ‘13 ‘14 ‘15 ‘16 ‘17
‘90 ‘91 ‘92 ‘93 ‘94 ‘95 ‘96 ‘97 ‘98 ‘99Natural
‘00 ‘01 gas
‘02 ‘03 ‘04 ‘05 ‘06 ‘07 Ship
‘08 ‘09
‘10 ‘11 ‘12
Ship residual fuel oil
Biogasoline
Aviation kerosene
Other liquid biofuels
Rail gas/diesel oil
Road gasoline
Aviation gasoline
Electricity rail
Road diesel
Electricity road
Liquefied petroleum
Oil-derived fuels
Ship gasoline
Biodiesel
70% reduction from 2008 oil
Natural gas
Ship diesel/gas oil
consumption
Biogasoline
Ship residual fuel oil
Rail gas/diesel oil
Aviation kerosene
Electricity rail
Road gasoline
Source: Reproduced from EEA (22).
Liquefied petroleum
Road diesel
Biodiesel
Oil-derived fuels
Ship diesel/gas oil
70% reduction from 2008 oil
‘90 ‘91 ‘92 ‘93 ‘94 ‘95 ‘96 ‘97 ‘98 ‘99 ‘00 ‘01 ‘02 ‘03 ‘04 ‘05 ‘06 ‘07 ‘08 ‘09 ‘10 ‘11 ‘12 ‘13 ‘14 ‘15 ‘16 ‘17
consumption
Ship residual fuel oil

6

Aviation kerosene
Road gasoline
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Perspective on solutions
Climate in Europe with global warming

Climate change mitigation and
adaptation is a challenge for all

• Change in annual average temperature (in °C )

1.5 °C

2 °C

3 °C
1 °C

1.5 °C

2 °C

2.5 °C

3 °C

3.5 °C

4 °C

The end of the internal combustion
engine
Several countries and cities across the
UNECE region have set targets to end
the sales of new cars with an internal
combustion engine in their national
climate plans – for example: Norway
(2025), Denmark, Sweden, Ireland and
the Netherlands (2030), the United
Kingdom (2035) and France (2040).

• Change in annual average precipitation (in %)

1.5 °C

2 °C

3 °C
-15%

Source: Reproduced from Feyen et al. (23).
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-10%

Subregional variations
There are large variations in car
ownership per head in the UNECE and
WHO European region, as well as the
share of public transport and bicycle
use in total mobility. This leads to
variations in emissions. From these
sub regional variations lessons might
be drawn about success factors and
effective instruments to influence
mobility behaviour and reduce both
greenhouse gas and air pollution
emissions.

-5%

0%

5%

10%

15%

Towards climate action for transport
Since the signing of the Paris
Agreement in 2015, countries and cities
have worked on more ambitious
national and local climate plans, with
transport and its related energy use as
one of the priorities to tackle greenhouse gas emissions. These plans
show a wide range of dedicated policy
measures for reduction purposes – for
example, on quality of fuels, vehicle
efficiency and electrification, tax and
financial incentives, promoting modal
shift, and stimulating other modes of
transport like public transport, walking
and cycling. At a local level, first steps
are being taken towards the national
ambitions (24). Examples include the
public procurement of zero-emission
vehicles (e.g. electric or hydrogen cars)
and the introduction of environmental
zones (Low Emission Zones) to regulate
the entry/exit of vehicles. Other
measures include investing in energy
infrastructure for electric cars, introducing e-buses and building a cycling
infrastructure.
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Traffic noise
Traffic noise affects people's health and well-being. It is a risk factor for
annoyance, sleep disturbance and cardiovascular disease. Some people are
more vulnerable, others are highly exposed, and some people are both. At
least 20% of people living in countries covered by EEA studies live in areas
where traffic noise exposures are harmful to health. Health impact assessments show that traffic noise is a major environmental concern in the UNECE
and WHO European region. Yet, we are a long way from effective policies.
National limits on noise are well above the WHO recommendations, data on
traffic noise is incomplete and the number of people exposed to high levels
of noise remains alarmingly high. An overarching health objective on road
traffic noise is needed.
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What we know
Noise affects the well-being and
health of people
Long-term exposure to traffic noise
is associated with:
• annoyance: a stress reaction
that encompasses a wide range
of negative feelings, including
disturbance, dissatisfaction,
distress, displeasure and irritation;
• sleep disturbance: reduced sleep
continuity and total amount of sleep
time, which can have an impact on
alertness, performance at work and
quality of life;
• cardiovascular disease and metabolic
effects: stress reactions in the body
are activated, leading to increases in
blood pressure, a changing heart rate
and a release of stress hormones.
• other health outcomes such as
cognitive impairment, reduced quality
of life and well-being, and mental
health problems.

Noise levels are often expressed as
Lden (annual day-evening-night
noise level) and Lnight (annual night
noise level). WHO provides guideline
values for road traffic noise to
protect the general population in the
WHO European Region, but some
vulnerable people may not be fully
protected (25). Risk levels on being
highly annoyed and being highly sleep
disturbed are the basis for setting
corresponding guideline exposure
value levels.

Health impacts of traffic noise
Noise sources

Processing
by person

Psychological
responses

Recommendations by WHO are not
legally binding but should help in
developing future noise policies
to prevent further negative health
impact.

Physiological
responses

Stress

Genetic and acquired
properties (attitude,
sensitivity processing
behavior, etc.)

Human response to noise

Annoyance
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Exposure
to noise

Physical and social
environment, lifestyle

Sleep disturbance

Cardiovascular
disease and
metabolic effects

Other health outcomes such as cognitive impairment,
reduced quality of
life and well-being,
and mental health
problems
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WHO derived guideline values to protect the general population
Source

WHO guideline value

Associated risk level and
health outcome

Road traffic noise

53 dBLden

10% highly annoyed

45 dBLnight

3% highly sleep disturbed

Source: Based on WHO Regional Office for Europe (25).

Traffic noise does not affect everyone equally
Socially deprived groups, as well as groups with increased susceptibility to noise,
may suffer more pronounced health-related impacts of noise. For health protection
policies to be more effective, WHO and the EEA highlighted the following:
•	Exposure levels differ among socioeconomic groups:
–	Groups with lower socioeconomic positions tend to be
exposed to higher environmental noise levels.
–	Some studies show that affluent people can also be
more exposed as they prioritize a central living location
to avoid commuting.
•	Some people are more susceptible to noise:
–	Children, the elderly, people with pre-existing health
conditions, noise sensitive people and pregnant women
can be more vulnerable to noise.
–	Shift workers are often confronted with higher exposures and may be more at risk as their sleep structure
is under stress.
Sources: WHO Regional Office for Europe (26) and EEA (27).

29

•	Deprived populations may experience the
largest effects of noise pollution as a result of:
–	poorer housing;
–	pre-existing health conditions;
–	fewer opportunities for coping with noise;
–	less access to quiet areas, providing relief from
environmental stress and opportunities to rest
and relax.

Introduction | Exploration | Transport | Air pollution • Greenhouse gas emissions • Traffic noise • Physical (in)activity • Road safety | Context | Summary

The impact
Traffic noise affects health and
well-being of many Europeans
Environmental noise, and in particular
road traffic noise, is a major environmental concern affecting the health
and well-being of millions of people
in Europe.
In the 33 countries covered by
EEA studies:
• At least 20% of the population live in
areas where traffic noise exposures
are harmful to health.
• In urban areas of most of the countries
over 50% of the inhabitants are
exposed to harmful levels of road
traffic noise of 55 dB or higher.

– Approximately 82 million people
are affected by road traffic noise
inside urban areas.
– Another 31 million are exposed to
noise from major roads outside
urban areas.
• Exposure to road traffic noise over
50 dB during the night is affecting
about 15% of the total inhabitants.
– Approximately 57 million people
in urban areas are affected by
road traffic noise during the night.
– Another 21 million are affected by
road traffic noise during the night
from major roads outside urban
areas (27).

Day-evening-night
Inside urban areas
Road noise

Outside urban areas
Road noise
Million people

High
annoyance

High sleep
disturbance

Ischaemic
heart disease

Premature
mortality

Inside
urban areas

12 525 000

3 242 400

29 500

7600

Outside
urban areas

4 625 500

1 201 000

10 900

2500

20
55–59 dB

40
60–64 dB

65
65–69 dB

80
70–74 dB

100
≥75 dB

Total from
road traffic

17 150 500

4 443 400

40 400

10 100

Inside urban areas
Road noise

Outside urban areas
Road noise
Million people

Source: Based on EEA (27).

0

Night

Estimated number of people suffering from various health outcomes due to
traffic noise in 2017, EEA-33 (Turkey not included)
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Number of people exposed to various noise bands in areas
covered by the strategic noise maps in 2017

0

10
50–54 dB

Source: Based on EEA (27).
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30
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40
65–69 dB
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≥70 dB
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What are we facing?
More people affected in the future
The reported number of people
exposed to harmful traffic noise levels
has not shown a significant drop or
increase since 2012. However,
estimations before the COVID-19
pandemic show that the population
exposed to environmental noise is
projected to increase because of
future urban growth and an increased
demand for mobility. Outlooks for
2030 predict, for example, an increase
in the number of people affected by
road traffic noise during the dayevening-night of another 7.8% in
urban areas and 16.4% in areas
near major roads in the EU (27).
Implementing WHO noise guidelines
would not only prevent the situation
getting worse, but could also help to
reduce the negative health impacts
from traffic noise.
Noise limits do not meet WHO
guidelines
For EU Member States, the major
legislation concerning environmental
noise is the Environmental Noise
Directive (END), which sets some
reporting thresholds. Those are
not legal limits, but countries are
obliged to submit data on population
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exposed above these thresholds
and to develop action plans. The
situation on national noise limits
across the WHO European Region is
not homogeneous. Most, if not all,
national noise limits are above the
WHO guidelines (27, 28).
Lack of sufficient and useful data
Health impact assessments show
that traffic noise is one of the major
environmental concerns in the UNECE
and WHO European region, but data
on traffic noise is incomplete.
Data for noise is available for the
33 countries covered by EEA studies,
but is incomplete, and data for the
other 23 countries of the WHO
European Region is lacking. Although
some progress has been made on
the reporting of noise mapping by
countries, more than 30% of data
required is still not available after the
2017 END legal reporting deadline
(27). For proper health impact estimations, we need valid data on exposure
for the whole of the region and at
exposure ranges in accordance with
the WHO guidelines.

Monitoring and evaluation need
attention
Only a limited number of transport
interventions have evaluated health
outcomes in relation to changes in
noise levels. Most often, the noise
management/control literature of
interventions reports a change in noise
emissions or in noise levels; the actual
impact on health remains unknown.
Under the END, countries are obliged
to assemble action plans, but there
is no follow-up or obligation to
monitor whether the action plans are
implemented or the measures are
successful. In terms of reporting on
noise action plans, significant delays
and poor quality suggest that countries
may not have taken the necessary
steps to address noise pollution (27).
Policy objectives not yet
achieved
Policy objectives on environmental
noise have not yet been achieved:
the number of people exposed to
high levels of noise has not decreased,
and millions of people remain exposed
to noise levels harmful to health.
Therefore, the objective of the
7th Environment Action Programme of
the EU, of significantly reducing noise

pollution in the EU and moving closer
to the WHO recommended levels by
2020, has not been achieved. Countries
are undertaking a variety of actions
to reduce and manage environmental
noise, but as yet it is difficult to evaluate
their benefits in terms of positive
health outcomes (27).
That raises the question of whether
there should be an overarching health
objective on traffic noise for the whole
UNECE and WHO European region,
to be achieved in the next years. To
protect the health of the pan-European
population, better implementation
of an approach similar to END, or even
more stringent regulations, is needed
– with a focus on road traffic noise as
a cause of major health impacts.
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Perspective on solutions

Noise control measures
at the source

Low-noise
asphalt

Especially when combined, a wide variety of measures can help reduce
traffic noise and limit negative health impacts drastically.

Noise control measures
at the propagation path

Urban planning and
infrastructure change

Other physical
measures

Availability of
a quiet side

Noise barrier
Tunnel

Quiet
engines

Low-noise
tyres

Closure of an
infrastructure
related to the
noise source

Sound-proof
windows

Availability
of green
space and
quiet areas

Re-routing of
noise source
Bypass

Time restrictions on
source operations
Heavy vehicle
curfew
Closure of roads,
railways or
ﬂights paths,
pedestrianization

30
Traﬃc management
Reduce traﬃc density,
speed reduction and
traﬃc calming
Penalties for noisy and
incentives for quieter sources

Sources: Adapted from EEA (27) and Brown & Van Kamp (29).
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Insulation
of building
envelope

Planning controls
between receivers
and noise sources
Urban planning
control, buffer
zones, land-use
planning and design

Education and
communication
Change in behaviour
to reduce exposures
Educating people on
how to change their
exposure
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Physical (in)activity
Regular physical activity is a well-established protective factor against
developing coronary heart disease, stroke, diabetes, breast and colon cancer,
depression and dementia. Cycling and walking make an important contri
bution to overall physical activity, since these transport modes are accessible
to almost everybody, can easily be integrated into a busy day and require a
minimal personal financial investment. Active transport (walking or cycling to,
for example, school or work) has been linked to decreased risks of developing
hypertension, overweight and obesity.
A substantial percentage of daily car trips are short distance and could be
replaced by cycling or walking. Increasing physical activity through more
active transport could contribute to achieving many of the Sustainable
Development Goals (SDGs).
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What we know
Health effects
The health benefits of physical activity
are well recognized. The greatest
benefits are obtained when people
switch from being non-active to doing
some physical activity. Health benefits
include reduced risks for noncommunicable diseases such as cardiovascular
disease, diabetes and various types of
cancer, and positive effects on mental
health (30).
Levels of inactivity
Worldwide, 1 in 4 adults, and 3 in 4
adolescents (aged 11–17 years), do not
currently meet the global recommendations for physical activity set by
WHO: for adults at least 150 minutes of
moderate-intensity physical activity or
75 minutes of vigorous-intensity
physical activity per week, or both. For
children and adolescents the recommendation is at least 60 minutes of
moderate to vigorous physical activity
per day (31).
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As countries develop economically,
levels of inactivity (sitting time)
increase. In some countries, levels of
inactivity can be as high as 70%, due
to changing patterns of transportation,
increased use of technology and
urbanization (32).
Respondents were asked how many
days they walked for at least 10
minutes at a time in the previous seven
days. Around 6 out of 10 (61%) say they
walked for at least 10 minutes at a time
on four or more days in the previous
week, while 23% say they walked for
this amount of time on 1 to 3 days.
However, around 1 in 7 EU citizens
(15%) say they did not walk for 10
minutes at a time on any day during
the previous week (33).

Daily average walking time versus the average walking distance

min

9.1 minutes
min

0.7 km
median

11.9 minutes
median

1.0 km
max

23 minutes
max

1.4 km
Source: Based on EU (33).

Cycling share
Walking share
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EU

Netherlands

8%

27%

Opportunities for active transport
An average journey length for
motorized transport is 9–22 km per
day. These distances provide many
opportunities for more environmentally friendly modes of transport, like
cycling or walking, especially in
urban areas (34).
20

30

Bulgaria
and Spain

40

50

25%

Cycling share
In the EU the mean proportion of
the
population
Cycling
share using the bicycle is:
EU

Walking share
Bulgaria and Spain have the highest walking
shares,
asshare
compared to the EU average:
Walking

Netherlands

8%

Bulgaria
and Spain

27%

25%

60

The most used modes of transport o
 n a typical day for the EU-28:

54%

Car

54%

Car

Public transport

19%
Public transport

Walking

Bicycle 8%

14%

Walking

19%

14%

Bicycle 8%

Source: Based on WHO Regional Office for Europe (32).
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The impact
Active transport to school can produce
important health benefits (35). There is
substantial variation between countries
in the prevalence of children actively
travelling to school. In the countries
of central Asia, where active transport
may be a necessity, over three quarters
of children walked or cycled to school,
while in Portugal and Malta, where
travelling to school by car may be more
of a cultural norm, the proportion
was less than one fifth. Other factors
influencing whether children walk,
cycle, use public transport or are driven

to school by car may be school day
length and scheduling, availability
of safe walking or cycling paths,
the cost of public transport, the
location of elementary schools within
communities, and traffic safety and
weather conditions.
Benefits of shift to active transport
Physical inactivity is one of the leading
risk factors for health and is estimated
to result in one million deaths (about
10% of the total), per year in the WHO
European Region. Physical inactivity

Modal share of bicycles as % of total numbers of trips in various countries
% 30
25
20
15
10

Source: Adapted from Buehler and Pucher (34).
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Belgium (’99)

Finland (’05)

Sweden (’06)

Germany (’09)

Denmark (’08)

0

Netherlands (’08)

5

accounts for 8.3 million disabilityadjusted life years (DALYs) (about
5% of the total) in the Region.
Recent research shows considerable
health and economic benefits from
active transport, suggesting that
these benefits outweigh the costs of
cycling promotion measures. A review
of 28 studies around the theme of
reduced car use and increased
active transport showed that great
benefits may be obtained for health,
particularly through physical activity
and that they outweigh the risk
for cyclists and pedestrians of
being exposed to air pollution and
accidents (36).
If 12% of short-distance car trips were
replaced by bicycle trips, 3–14 months
of life expectancy could be gained due
to an increase in physical activity.
In the Netherlands, for example,
1 in 3 people who commute on
foot or by bicycle (including electric)
reaches the WHO physical activity
recommendation. People who cycle on
average 75 minutes per week have an
increased life expectancy of half a year
more than non-cyclists (37).

Environmental effects
Promoting active transport is beneficial
for health but also for the environment.
Motorized transport is a main source
of CO2 emissions, air pollution and
noise in Europe and exerts pressure on
green and urban space. Also the space
requirements of individual motorized
transport (cars) are much higher than
public transport (buses and trains) and
active transport like walking and
cycling.
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What are we facing?
The main challenge identified is how
to achieve a modal shift from short car
trips to cycling and walking. Measures
to promote cycling and walking should
include investments in public transport
and bicycle and pedestrian infrastructure, accompanied by structural and
behavioural measures to change habits
and reduce car use.
Inequalities in physical activity
In most countries, girls, women, older
adults, underprivileged groups, and
people with disabilities and chronic
diseases, all have fewer opportunities
to access safe, affordable and appropriate programmes and places in
which to be physically active. In 2016,
the levels of insufficient physical
activity in high-income countries were
twice as high as in low-income
countries. Within high-income countries, the number of people who are
physically inactive or with obesity is
higher in low-income or low-education
groups as compared with high-income
groups.
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Harmonized data needed
The monitoring of active transport and
physical activity levels, and evaluation
of policy measures is hampered by the
absence of comparable data collection
in many countries.
Encouraging the reporting of disag
gregated and comparable data will
provide insights into overall levels of
physical activity as well as withincountry disparities and levels of
physical inactivity in the least active
populations.
Benefitting from data
The prevalence of cycling and walking
can indicate the potential for increasing promotion of physical activity. Data
on the levels of cycling and walking can
be collected in various ways, including
objective measurements (e.g. GPS
tracking and accelerometery), national
travel surveys (from detailed individual
travel diaries), national health surveys
or as part of other national surveys.
Combining multidisciplinary data
sources to support policy is an important challenge.

Collecting useful data
In national surveys, data are usually
collected as kilometres travelled or as
frequency and/or duration of cycling
or walking for particular purposes
(commuting, shopping, leisure, work).
The best comparable (WHO) indicator
for transport-related physical activity
is time per kilometre spent walking
and/or cycling per person per day.

New developments: electric bicycles
Supportive electric bicycles significantly
extend the range within which bicycles
can be used. Furthermore, high-speed
bicycle connections between urban
and peri-urban areas and between
cities are being developed across
Europe, which also hints at a broader
awareness of the role of bicycles as
transport mode.

New initiatives, such as the PanEuropean Master Plan for Cycling
Promotion and the Global Action Plan
on Physical Activity, provide a good
opportunity to define and standardize
key performance indicators for walking
and cycling. Existing indicators from
the Euro-barometer and from the
European Health Interview Survey
(EHIS), could be complemented by
national statistics on active modes,
such as average distance and number
of trips per day. The “Quality of life in
European cities” survey, undertaken by
the European Commission's DirectorateGeneral for Regional and Urban Policy
could be used to collect data on share
of active modes of travel in cities.

A key point which is supported by the

new WHO guidelines is that even small
amounts of physical activity are beneficial to health (38). Every step counts!
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Perspective on solutions

Promoting active transport can contribute to achieving the SDGs

Integration of physical activity

Benefits outweigh the costs

Physical activity can and should be
integrated into the settings in which
people live, work and play.

Up to 435 000 additional jobs in green and healthy transport might be created every year and
10 000 lives would be saved if 56 major European cities reached the same modal share of
cycling as Copenhagen has.

More teleworking

Less heart
and lung
disease

Vulnerable
elderly people
exercise more

t
Locations
in the city
can be
reached
more quickly

Sources: WHO Regional Office for Europe (32) and Inherit (39).
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Source: KiM (34).
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Case study: BiTiBi (bike-train-bike)

Combining energy-efficient
transport modes can compete
with cars
BiTiBi (bike-train-bike) stands for a
seamless bike-train-bike combination
for moving from A to B. BiTiBi
combines the most energy-efficient
transport modes with the bicycle; the
latter is ideal for short distances and
the train for longer distances. The
combination of both modes (8) is a win
for each of the separate modes. In
that way, the competitive positions of
the bicycle and the train are improved
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compared with the car. The BiTiBi
project, sponsored by the European
Commission, first looked at the
successful implementation of the
BiTiBi model in the Netherlands and
then replicated it in other regions
and cities.
BiTiBi building blocks
Convenience and seamlessness are
crucial to making an intermodal
transport journey (or a journey with
a transfer) attractive. To get a good
bike-train-bike service, the project

focussed on the barriers to using the
service that potential users (could)
experience and successful mitigating
measures. These are, for example:
• secure sheltered bicycle parking
for rail users’ bicycles;
• safe bicycle routes to train stations
provided with the involvement
of local authorities;
• bicycle parking and shared bicycles
clearly signposted;
• an affordable shared bicycle service
that is easy to use and allows the user
to go to the final destination and
come back to the railway station with
the same bicycle;
• one integrated tariff and payment
system, for example one card or app
enabling the payment of all services
via one invoice;
• frequent and fast trains without delay.
EU-wide roll out of BiTiBi for 2030
The project calculated the possible
impact of the implementation of the
BiTiBi approach all over Europe. It was
assumed that 20% of railway users
would ride a bicycle to the railway
station in 2030. This is less than half of
the actual Dutch share but five times
more than the estimated 4% for all EU
railway users.

If 20% of railway users ride a bicycle,
there will be:
• 250 million more railway users in
the EU;
• a reduction of 800 kilotonnes of
CO2, 55 tonnes of particulate
matter and 250 tonnes of NOX
emitted;
• a reduction in energy use of
200 000 tonnes of oil equivalent to
2500 MWh.

In addition, when a train passenger
cycles to the station at least three times
a week, 1200 premature deaths will be
avoided each year because of the
increase in physical activity. This is
equivalent to €3 billion in savings in
health expenses according to WHO's
HEAT tool (40).
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Road safety
Road traffic injuries are a leading cause of death and disability in the UNECE
and WHO European region. More than 110 000 people are killed every year,
one person every 5 minutes, and millions more seriously injured. Road
trauma has its greatest impact on young people, being the number one
cause of death for those aged 5–29 years. Achieving SDG target 3.6 “By 2020,
halve the number of global deaths and injuries from road traffic accidents”
– is not yet in sight, despite a pronounced reduction until 2010. There are
some marked regional differences between and within countries. Further
disaggregation of data will allow better analyses, but data are not always
comparable or even available. Speeding, driver distraction, age, drunk
driving, vehicle size, type of road and new mobility forms are important
factors influencing trends in road safety.
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What we know
More than 110 000 people across
the region die every year from road
traffic injuries
This represents an average of about
300 people dying each day from such
injuries in the region. Traffic fatalities
only show the tip of the iceberg.
About 4.6 million people were injured
in 2018 (41).
In general, traffic deaths are a major
public health concern. Road traffic
crashes cost most countries 3% of their
GDP and lay a heavy burden on health
systems.
Next to factors directly related to the
crashes, fatality rates are influenced by
access to health care, which differs
considerably between and within
countries. A longer distance to travel to
health care is significantly associated
with higher mortality in general and
more specifically from trauma accidents
(42–44).
Between 2007 and 2017, the total
number of deaths in road traffic
crashes decreased by almost 30% in
the UNECE and WHO European region.
This trend was particularly pronounced
between 2007 and 2010, when an
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average annual decrease of almost
9% was reported. Belarus is the only
country where the number of people
killed in road traffic has halved since
2010.
Looking at the road traffic death rate
(i.e. road traffic deaths per million
inhabitants) in the European region,
82 people died in road traffic crashes
per million inhabitants in 2017 (46).

Three out of 56 countries managed to
reduce their road traffic death rate by
more than 50% between 2010 and
2018, namely Belarus, Norway and
Montenegro.

2018

or latest available year

Introduction | Exploration | Transport | Air pollution • Greenhouse gas emissions • Traffic noise • Physical (in)activity • Road safety | Context | Summary

The impact
Large differences between countries
and between regions within countries
The decrease in road traffic deaths
during 2007–2017 was greatest in the
EU and EFTA countries followed by
the remaining UNECE countries (in
central Asia, eastern Europe and north
America). Looking at the road traffic
death rate (i.e. road traffic deaths per
million inhabitants), the EU and EFTA
countries reported a rate considerably
lower than the total average, whereas
UNECE Member States outside the EU
and EFTA reported a rate greater than
the total average (46).
Road traffic safety also differs widely
within countries, as shown by the
EURO-HEALTHY project (2010–2014) in
NUTS II regions (EU designated basic
regions for the application of regional
policies) (45). Strikingly, 20 NUTS II
regions in the EU-28 countries show
an increase of deaths or injuries
among victims in road traffic crashes
in contrast to a national decrease. This
is the case in Bulgaria, Croatia, Finland,
Greece, Italy, Portugal, Romania, Spain,
and the United Kingdom.

Deaths in road traffic in 2018
Drivers and passengers

Drivers and passengers

Drivers

Drivers

Total

Passenger cars

Motorcycles

Bicycles

Trucks

Mopeds

Motor coaches

Other

Pedestrians

0

20k

Source: Based on UNECE (41).
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People injured in road traffic in 2018
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What are we facing?
The SDG target to halve road traffic
deaths and injuries by 2020 is not
yet in sight
In August 2020, the United Nations
General Assembly, recognizing the lack
of progress towards the original 2020
target, adopted a new resolution,
extending the objective of SDG 3.6 of
a 50% reduction in road traffic deaths
and injuries until 2030.
Road traffic injuries do not affect
everyone equally
Road traffic injuries and related
deaths are a major public health risk,
unevenly distributed among and
within countries in the UNECE and
WHO European region. Income, age
and sex affect road traffic death rates.
Despite decreasing trends, significant
inequalities by age and sex persist.
Systematic equity-sensitive monitoring
and reporting of road traffic deaths
and injuries is needed from all
countries in order to allow a more
accurate assessment of inequalities.
Average mortality rates in low- and
middle-income countries are more
than twice as high as those in highincome countries; the rate decreased
in most EU countries during 1999–
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2001 and 2011–2013, but it has
increased in many eastern European
countries (45).
Men get killed and injured more often
than women in all UNECE Member
States (41, 47).The number of car
drivers and passengers killed and
injured in road traffic, is declining over
time (41, 48). In contrast, the number
of pedestrians killed or injured is not
declining. The number of young
people killed in road traffic crashes
has strongly declined since 2010, but
worldwide, road traffic continues to be
the number one killer of children and
youngsters (47, 48). Senior citizens
are increasingly at risk from road
traffic (48).
More harmonized data needed
The data availability in the EU for road
traffic deaths is good, which is linked
to EU policy development over the
years requiring monitoring data at
subnational level. However, this is not
the case for the whole UNECE and
WHO European region. Also, there are
major gaps in injury data, and no
standardization of injury definitions
across the region.

While almost all countries report the
totals of deaths and injured persons,
not all countries report the full
disaggregation of these data into the
detailed categories, such as type of
road user, age and gender of victim,
road conditions, time of day and year,
and type of accident. It is important
that countries provide the widest
possible disaggregation of data
in line with international reporting.
Explaining road safety trends, seen
in the figures for road deaths by
user group, requires exposure data.
Looking at vulnerable road users
(pedestrians, bicycle and motorcycle
users), for example, exposure data
would include the number of trips or
distance travelled on foot or by bicycle.
The emergence of new modes of
transport such as e-scooters must also
be considered.
Lack of data limits analysis and
effective policy-making
Changes in exposure as a result of
decreasing activity, for instance fewer
pedestrians taking a walk, may explain
a reduction in road deaths rather than
a reduction in risk. This may be the

case, for example, for young pedes
trians. Data from several countries
indicate that young people walk less
than previous generations.
Inadequate disaggregation of data can
limit analysis, particularly in relation to
emerging modes of transport. The lack
of standardized exposure data hinders
more in-depth analysis of trends
across countries.
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Number of deaths or people injured in road traffic crashes (by age category)

Road users

Age category

?

deaths
injured

<6 years

6–9 years

10–14 years

15–17 years

18–20 years

21–24 years

162 442

Drivers
and
passengers

17 057
494

320

493

679

902 059

65+ years

Unknown

165 470

83 528

68 567

54 571

49 070

25–64 years

1218

17 177

2347

7542

376

14 751

Pedestrians
69 293
35 673
91

Source: Based on UNECE (41).

44

3541

12 083

13 723
216

122

120

7794

151

6074

256

9456

3137

2883

43 1467
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Perspective on solutions
Safe systems approach
Road traffic injuries and deaths are
preventable. UNECE, WHO and the
European Commission all recommend
Member States adopt a safe systems
approach to road safety. A safe systems
approach recognizes two key principles:
(1) that the human body is fragile and
highly vulnerable to injury, and (2) that
humans, being fallible, make mistakes.
A safe system is one where a set of
complementary interventions, to
create safer roads, safer vehicles, safer
speeds and safer behaviour by road
users, work together to accommodate
the road safety consequences of
human error, preventing death and
injury from occurring in the first place.
Safe systems approaches to road safety
are gaining political and technical
traction across the UNECE and WHO
European region.
To effectively address the problem of
road traffic deaths and injuries
following the safe systems approach,
WHO produced the technical package
Save LIVES, an evidence-based inventory of six strategies and 22 priority
interventions to be implemented in
an integrated manner.
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Save LIVES: a road safety technical package
Component

Interventions

Speed
management

• Establish and enforce speed limit laws
nationwide, locally and in cities
• Build or modify roads which calm traffic (e.g.
roundabouts, road narrowing, speed bumps,
chicanes and rumble strips)

• Require car makers to install new technologies,
such as intelligent speed adaptation, to help
drivers keep to speed limits

Leadership on
road safety

• Create an agency to spearhead road safety
• Develop and fund a road safety strategy
• Evaluate the impact of road safety strategies

• Monitor road safety by strengthening data systems
• Raise awareness and public support through
education and campaigns

Infrastructure
design and
improvement

• Provide safe infrastructure for all road users
including sidewalks, safe crossings, refuges,
overpasses and underpasses
• Put in place bicycle and motorcycle lanes
• Make the sides of roads safer by using clear
zones, collapsible structures or barriers
• Design safer intersections

• Separate access roads from through-roads
• Prioritize people by putting in place vehicle-free
zones
• Restrict traffic and speed in residential,
commercial and school zones
• Provide better, safer routes for public transport

Vehicle safety
standards

Establish and enforce motor vehicle safety standard regulations related to:
• seat-belts
• electronic stability control
• seat-belt anchorages
• pedestrian protection
• frontal impact
• ISOFIX child restraint points
• side impact
Establish and enforce regulations on motorcycle anti-lock braking and daytime running lights

Enforcement of
traffic laws

Establish and enforce laws at national, local and city levels on:
• drinking and driving
• seat-belts
• motorcycle helmets
• child restraints

Survival after
a crash

• Develop organized and integrated prehospital
and facility-based emergency care systems

Source: Reproduced from WHO (49).

• Train those who respond to crashes in basic
emergency care
• Promote community first responder training
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Context: drivers for change
Important drivers for the ongoing growth in motorized transport include
economic factors (e.g. work patterns, increase in distribution of goods by
road); urbanization; distance to work and services; social factors; geographical conditions (e.g. climate, hilly or mountainous areas, distance between
cities); demographics; availability of safe, accessible and affordable public
transport; and cultural norms and individual preferences. These factors also
explain the variety in road transport challenges across the UNECE and WHO
European region. While the share of public transport is under pressure due
to the COVID-19 pandemic, there are promising new developments, like the
introduction in electric vehicles, new digital services and an increase in cycling
and walking for short trips, favouring multimodal mobility.
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Building blocks for policies, strategies and solutions
Despite the progress made, our
current system of transport and
mobility is not sustainable. By the year
2050, there will be an anticipated
two billion vehicles worldwide. The
number of cars is also growing in the
UNECE and WHO European region.
Individual transport by conventional
fuelled cars remains by far the main

mode of transport across the region.
In many countries, road transport is
the cause of environmental, social and
health challenges. The region differs
widely in economic status, population
density, climate and geographical
conditions, as well as sociocultural
aspects. There are differences in
transport challenges, as well as in

drivers and approaches to solutions.
These differences must be understood
in order to develop sustainable
solutions for transport challenges at
local, regional, national and international levels. There is no one solution
that fits all. By understanding the
differences, each country can develop
better tailor-made solutions.

Modal shares differ between countries,
between cities and within cities, as
shown in the section on transport. In
cities with a dense public transport
network and a safe cycling network,
people cycle and walk more than the
national average.

Factors affecting
regional transport

Economic
status
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Population
density

Geographical
conditions

Climate

Sociocultural
aspects
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Age of vehicle fleet
Generally, UNECE countries with lower
GDP per capita report higher shares of
older vehicles. Changes in the reported
age composition of passenger car
fleets in UNECE countries over the past
decade show a general trend of aging
vehicle fleets. This slower rate of
vehicle fleet renewal is likely to have a
negative impact on the short- to
medium-term effectiveness of transport policies aiming to improve road
safety or lowering vehicle emissions.
While several countries (Belgium,
Denmark, Ireland and Luxembourg)
report that over 40% of passenger cars
are five years old or less, in over a
quarter of reporting countries (nine)
vehicles of this age make up less than
10%. In 21 of the 35 reporting countries, over 50% of passenger cars
registered are more than 10 years old,
with Latvia, Lithuania, Montenegro,
North Macedonia and the Republic of
Moldova reporting that over three
quarters are over a decade old. The
differences between countries can be
attributed to the economic well-being
of residents and affordability of new
vehicles, as well as policy decisions on
vehicle fleet renewal (50). Countries
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with higher GDP tend to report lower
shares of both passenger and goods
vehicles of more than 10 years old in
their fleets. With new regulations, the
pollutants emitted and the noise
produced by new vehicles has
decreased. Consequently, having an
older vehicle fleet implies a bigger
challenge to the transition to clean
and healthy transport and mobility.

Share of passenger car fleet by vehicle age category and country,
2017 or most recent year
Ireland
Denmark
Luxembourg
Belgium
Sweden
Austria
Russian Federation
United Kingdom
Netherlands
Liechtenstein
Germany
France
Switzerland
Norway
Czechia
Turkey
Spain
Italy
Slovenia
Portugal
Malta
Hungary
Finland
Croatia
Estonia
Poland
Cyprus
Romania
Montenegro
Lithuania
Moldova, Republic of
North Macedonia
Bosnia and Herzegovina
Azerbaijan

0.0

0.2
<2 years

2–5 years

0.4
5–10 years

0.6
10–20 years

0.8

1.0

>20 years

Note: 2015 data for Romania and Russian Federation. 2016 data for Austria, Denmark, Italy, Liechtenstein,
Luxembourg, Portugal and Sweden. 10–20 year age group refers to greater than 10 years for Azerbaijan, Czechia,
France, North Macedonia, Ireland, Italy, Luxembourg, Republic of Moldova, Romania, Russian Federation.
Source: Reproduced from UNECE (50).
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Congestion
Petrol- and diesel-powered cars, vans
and buses create noise and contribute
massively to airborne concentrations
of particulate matter, NOX, greenhouse
gases and ground-level ozone. Our
contemporary dependency on cars in
cities contributes to division of communities by roads, sedentary behaviour
and less social interaction. Moreover,
there is the problem of increased
congestion. According to INRIX in the
10 most congested cities in Europe
in 2019, average traffic speed ranged
from 12.9 km/h to 24 km/h (51). A
similar ranking compiled by TomTom
for 2019 shows that congestion levels
in Europe decreased only in 30 out of
239 cities, as compared to 2018 (52).
In 2020, congestion levels decreased
in many cities, due to the COVID-19
measures.

Congestion levels in cities in 2019
Congestion level
in 2019

Increase
since 2018

Brussels,
Belgium
Helsinki,
Finland

↓ 1%p

19%

Kyiv,
Ukraine

53%

Lisbon,
Portugal

49%

Source: Adapted from TomTom (52).
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↑ 2%p

↑ 1%p

22%

Paris,
France

Vienna,
Austria

↑ 1%p

38%

Saint Petersburg,
Russian Federation

Sofia,
Bulgaria

↑ 7%p

↑ 1%p

33%

London,
United Kingdom

Oslo,
Norway

↑ 1%p

38%

39%

↑ 3%p

↑ 1%p

36%

28%

↑ 1%p
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Costs and benefits of road transport
The external costs of road transport are
not reflected in current market prices
in the road transport sector. The total
bill for traffic congestion, pollution
and accidents is very high. For example,
it has been estimated at €502 billion
per year for EU countries alone (53).
The European Commission revised
its calculations of the societal and
environmental impacts of transport in
2019. The total external environmental
costs of transport (linked to greenhouse gas emissions, local air pollution,
noise, energy production, habitat
damage), as well as the costs of
congestion and crashes in the EU add
up to almost €1 trillion annually. Road
transport causes more than 80% of
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such external costs (approximately
€620 billion caused by passengers and
€200 billion by freight), including road
crash costs (some €280 billion),
congestion costs (some €270 billion)
and environmental costs (some €270
billion) (54, 55). This will be higher for
the UNECE and WHO European region.
Replacing passenger-car-kilometres by
cycling reduces fuel consumption, as
well as emissions of greenhouse gases,
air pollutants and noise. Doubling the
current rate of cycling will reduce
greenhouse gas emissions by 8 million
tonnes of CO2 , yielding €1.1 billion in
indirect economic benefits per year
(56, 57). It also helps in reducing
traffic-related deaths and injuries.
Using Organisation for Economic

Co-operation and Development (OECD)
data on car crash fatalities, EU injury
estimates, and casualty-related costs
from the WHO-HEAT tool, the indirect
economic benefit of avoiding car
accidents (reduced fatalities and
serious or slight injuries) by doubling
the current level of cycling is estimated
at €3.0 billion per year. Based on a
German cost-benefit study, the indirect
economic benefit of avoiding material
damage from car accidents after
doubling the current level of cycling in
the region will amount to €4.9 billion
per year (58).
A study looking at different transport
scenarios after the COVID-19 lockdown
in Italy estimates the social costs and

benefits of different policy choices (59).
In the best-case scenario, where public
transport would capture 33% of users
and of the remaining journeys 38%
would be made by car, 50% by cycling
or e-cycling and 12% by foot, the study
estimates net benefits of €20 billion per
year. The benefits of a shift towards
more active and public transport arise
mainly from increased life expectancy,
increased productivity and lower
health-care costs. There is a strong
basis for investing in and promoting
walking and cycling in cities. Attention
needs to be paid, though, to safe
cycling infrastructure and the safe
use of e-bikes, in order to prevent
an increase in cycling accidents.
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Drivers for choices in transport modes and impacts
Linking spatial planning and clean
and healthy transport systems
Behaviour is an important driver
behind the choice of transport mode.
Behaviours are influenced by cultural,
social and physical environments.
They can be the result of a conscious
reflective process, but are mostly
habitual, part of automatic processes.
Social norms and people’s desire for
convenient, comfortable, safe and fast
transport is the main reason for the
enormous increase in car use in recent
decades. However, there is evidence
that the average speed of cars in inner
cities does not differ much from the
average speed of public transport
modes. In addition, ongoing social and
demographic changes due to aging
populations and immigration, as well
as environmental changes due to
expected increases in extreme weather
events, mean cities must adapt. Plans
for 21st century cities should link spatial
planning and clean and sustainable
transport systems. Such planning
should include housing and infrastructure, as well as green spaces, and
adequate public transport that is
accessible to all, including the poor,
people with reduced mobility, children
and the elderly.
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Car dependency “by design”
Often though, spatial planning is not
well connected and coordinated with
transport planning. This leads to
increased transport demand and, when
public transport services are poor,
growth in private car dependency. The
pattern of urban development over the
past century has created a physical and
social environment where dependence
on car use has become the norm for
accessing essential goods and services,
as well as recreational opportunities.
Urban sprawl and urban planning that
favours shopping facilities in the urban
periphery stimulate people to use their
cars instead of other more sustainable
options.
Poor quality public transport services,
particularly in peri-urban and rural
areas, reinforce socioeconomic
disparities and exclusion, and encourage car use. Cars, and related roads
and parking space, use up a large
amount of the already limited space in
cities that could arguably be used for
other purposes such as trees, parks
and green public spaces. Such spaces
are frequently in short supply
in cities despite offering considerable
benefits for climate adaptation,

recreation, social contacts and physical
activity, and thus contributing to
population health and well-being.
Economic

Urbanization

Distance to work
and services

Important
drivers
for choice of
transport mode

Social norms and
behaviour
Geographic
conditions

Car

Demographics

Bicycle

Availability of safe,
accessible and affordable
public transport

Public
transport

Available technology

By foot
Infrastructure

Source: Reproduced from Staatsen et al. (39).

PM2.5 concentration (μg/m3)

Introduction | Exploration | Transport | Air pollution • Greenhouse gas emissions • Traffic noise • Physical (in)activity • Road safety | Context | Summary

Eye for inequalities
Overall, road transport imposes several
negative externalities on society
including inequalities. Inequality is
often associated with deprived or
disconnected areas with high levels
of air and noise pollution, greater risk
of injury on the road network and
unequal access to safe and healthy
transport modes (public transport,
cycling and walking) (60). Lower-income
populations tend to suffer more from
restricted transport options, have

lower quality transport services
available to them and travel under
worse conditions (safety, security,
reliability, comfort). The lack of or
poor access to transport options is
central to limitations on access to
jobs, educational institutions, health
facilities and social networks (61).

safe transport modes, while reducing
the mobility disparities of vulnerable
groups and those living or working in
disconnected or underserved areas
(62). Environmental equality should be
part of urban planning, community
participation, transport planning and
open space/green space planning.

Equity interventions can focus on
the development of sustainable,
environment-friendly, inclusive and

Air pollution
The health impacts associated with
air pollution are unevenly distributed
across EU Member States, with
exposure to PM2.5 shortening lives
in eastern and southern Europe and
exposure to NO2 shortening lives in
the west of Europe (63). In addition,
a growing body of evidence indicates
that health impacts of air pollution are
unevenly distributed across social
groups. Children, pregnant women and
the elderly are more sensitive to the
health impacts of various air pollutants,
with the impacts on children's cognitive
development having lifelong implications. In terms of exposure, studies
have found that deprived urban
communities face higher levels of
air pollution than wealthier urban
areas, leading to an increased health
burden that may be exacerbated by
pre-existing health conditions, with

Population-weighted PM2.5 concentration (μg/m3)
40
35
30
25
20
15
10
5
0
1
Highest

2

3

2007–2008
Source: WHO Regional Office for Europe (60).
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4

GDP per capita quintile
2010–2011

5
Lowest

2013–2014

a higher prevalence in poorer
communities.
Although air pollution levels in Europe
have decreased over recent years,
inequalities in exposure by socio
economic disadvantage persist (14).
The most disadvantaged regions in
terms of GDP per capita, lower education or long-term unemployment tend
to have higher exposure to PM2.5.
Higher deprivation indices and low
economic position are usually linked
with higher levels of pollutants such
as PM2.5 and PM10 and NOX. The studies
using data at the individual level are
mainly focused on pregnant women
or new mothers; in these studies,
deprivation and minority ethnicity
are more likely to be linked to higher
exposures to poor air quality.
Noise
Groups with lower socioeconomic
positions tend to experience higher
environmental noise exposure levels
(64). Some studies show that affluent
people can also be more exposed as
they prioritize a central living location
to avoid commuting (65). More advantaged individuals are less likely to suffer
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from noise-related health impacts
though, even if they live in noisier
areas (66).
It is most likely that a combination of
higher exposure, increased vulnera
bility and fewer resources results in
more pronounced noise-related health
impacts among socially disadvantaged
people.
Road traffic injuries
The average road traffic mortality rates
have declined in the region, but the
mortality rates in low- and middleincome countries are more than
twice as high as those in high-income
countries.
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Child mortality rates from road traffic
injuries also declined in the region
between 2000 and 2015; however, the
mortality gap has widened between
low- and middle-income countries and
high-income ones (67). Within-country
studies also indicate inequalities in
road traffic injuries for those living in
less well-off areas.
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Impacts of COVID-19 on transport and policies
A temporary drop in air pollution, less
noise on the streets, the rediscovery
of walking and cycling – these are just
some of the early positive effects on
traffic of the COVID-19 pandemic,
despite its devastating impact.
The restrictions imposed on people’s
movement (working from home,
limiting measures in public transport,
physical distancing in public spaces)
related to COVID-19 directly impacted
traffic and the use of all forms of
transport.
Increases in the sales of e-bikes
across Europe and data from mobility
reports suggest that bicycle use has
increased since the COVID-19 outbreak
and is higher than before the crisis.
This trend is being reinforced by the
COVID-19 physical distancing measures
in cities in almost all countries. To
create distance and facilitate active and
safe transport in some cities, walking
paths have been widened, cyclists
moved on to major roads or separate
cycling paths and car traffic limited.
These interventions mean that there
is currently less space for cars
within cities. These changes in travel
behaviour may be temporary.
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Still, about 20% of the respondents
from a mobility panel in the Nether
lands think they will eventually spend
more time walking and cycling than
before the crisis (69).
It is expected that after the pandemic
people will continue teleworking for
some days of the week, as surveys
among companies and employees
indicate. Not all people are able to work
at home though and, depending on
type of work and income, are dependent on public transport. For low-income
groups and people in rural areas, a
change in modal share is more difficult
to achieve than for higher-income
groups and people living in urban areas.

Changes in use of public transport as a consequence of COVID-19
0%

-20%

-40%

-60%

-80%
17 Feb,
2020

30 Apr
Lithuania

19 Jun

8 Aug

Poland

27 Sep

France

16 Nov
Germany

5 Jan

16 Feb,
2021
Netherlands

Source: Reproduced from Our World in Data (68).

COVID-19 might accelerate the process
towards healthy and sustainable
transport and urban planning. On the
other hand, the economic crisis may
hamper investments in healthy and
sustainable transport. The COVID-19
pandemic has done severe damage
to the economies of the region and
has exasperated social inequality by
increasing the socioeconomic divide
in many countries (70). It has also
created some short-term benefits in
terms of reduced air and noise

pollution and increased attention to
promoting and providing for active
mobility solutions.
However, it is also true that people
have been encouraged to get back into
their cars for their commute as the
common perception has been that
public transport was less safe (although
this has yet to be proven). This creates
the need for increased investment in
public transport to match new require-

ments. The COVID-19 pandemic has led
to significant changes in the patterns
of work, education and recreation,
and to changes in transport behaviour
and demand. This should be taken
into account when developing new
transport policies.
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Summary
A joint point of reference on
transport, health and environment
How healthy and environmentally
friendly is our transport today?
1.	This eMagazine highlights key facts
and figures to provide a solid base
for support of the Member States
of the UNECE and WHO European
region in their efforts in advancing
the transport systems in their own
countries for the better and to
accelerate the transformation
towards sustainable transport and
mobility, building forward based
upon an “Avoid-Shift-Improve”
strategy in mobility and transport
policies.
2. 	Despite the technological progress
made, the current transport system
and mobility patterns remain
unsustainable. Traffic is still the
source of several challenges in
many countries, while mobility and
transport play an essential role
in our societies and economies.
The sector provides access to jobs,
education, services, amenities
and leisure, while contributing to
economic growth, employment
and trade. At the same time, it has
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a growing impact on the environment and human health.
3.	THE PEP builds its objectives,
strategies and actions on the
latest-available scientific evidence
and data, analysing and highlighting the current state of mobilityand transport-related environmental and health impacts in the
region. This information should
serve as a starting point for the
further transformation of the sector
towards zero emissions, health
promoting mobility, and safe and
efficient transport in the decade
to come. There is an urgent need
for this information, as the global
increases in population, overall
welfare and trade are expected
to induce growing volumes of
transport and mobility.
4.	Across the UNECE and WHO
European region, motorized
vehicles continue to play a significant role in transport. Considerable
differences exist across the region
but also between urban areas,
where the share of trips carried out
by walking, cycling and in public
transport is increasing; and rural

areas, where the car is still dominant and, all too often, no multimodal mobility option is provided.
5. 	Due to the COVID-19 pandemic
contrasting trends are observed.
On the one hand, rapid integration
of new digital services may lead to
less transport, and the modal share
of active mobility has increased.
On the other hand, public transport
has come under pressure and
suffered significant decreases in
passenger numbers and modal
share.
6.	Traffic-related air pollution, noise
and road traffic accidents significantly contribute to the disease
burden in the region, with a
disproportionate burden in certain
geographic areas and among less
affluent groups of society. Cars and
related infrastructure, such as parking spaces, use up a large amount
of the already very limited space
that is available in urban areas.
7.	Emissions of the main air pollutants
have declined in recent decades,
resulting in generally improved
air quality. However, a large

proportion of the European urban
population remains exposed to
levels of air pollution that exceed
WHO Air Quality Guidelines. This
makes air pollution the single
largest environmental risk in
Europe. For the whole of the WHO
European Region, WHO estimates
that 509 000 premature deaths per
year are attributable to ambient air
pollution, measured as particulate
matter of 2.5 microns or less in
aerodynamic diameter (PM2.5) in
2016. Another pollutant of concern
typically associated with vehicle
exhaust emissions is nitrogen
dioxide (NO2). The EEA estimates
that 417 000 premature deaths and
4.8 million years of life lost are
attributable every year to PM2.5,
while 55 000 premature deaths
and 624 000 years of life lost are
attributable to NO2, based on data
from 2018 covering 41 countries.
Policies to address transport-related air pollution should focus not
only on limiting exhaust emissions,
but also on reducing non-exhaust
emissions (such as tyre and brake
abrasion), which are also a significant cause of air pollution mostly
through the production of particles.
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8.	At least 20% of the inhabitants of
the UNECE and WHO European
region live in areas with road traffic
noise levels that are harmful to
health. In urban areas in most
countries, this figure exceeds 50%.
9.	More than 110 000 people die on
the road every year in the UNECE
and WHO European region. On
average, this means that one
person dies every five minutes.
Millions more are seriously injured
in road accidents. Road traffic
injuries are the number one cause
of death globally among young
people (aged 5–29 years).
10.	Road transport is responsible for
about a quarter of energy-related
greenhouse gas emissions, thus
contributing to climate change and
global temperature rise.
11.	Car dependency, restricted use of
public space and lack of safety for
cyclists and pedestrians contribute
to physical inactivity and to a
sedentary lifestyle, which increases
the risk of noncommunicable
diseases and obesity. Physical
inactivity is estimated to cause
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about 1 million deaths each year in
the WHO European Region alone.
However, physical activity such as
cycling and walking has very
important health benefits.
12.	The external costs of road transport
are not reflected in current market
prices. The total bill for traffic
congestion, pollution and accidents,
for example, has been estimated
at €502 billion per year for EU
Member States alone. The benefits
of a shift towards more active
mobility and public transport arise
mainly from increased life expectancy, increased productivity and
lower health-care costs related to
noncommunicable diseases. This
shows a strong case for investing
in and promoting walking and
cycling in cities and beyond.
13.	Inequalities related to transport
and urban sprawl can be found in
exposure levels and negative health
impacts from air pollution, noise
and road safety hazards. Furthermore, the benefits from transport
are also unequally distributed. Not
all socioeconomic groups have
equal access to healthy transporta-

tion, public transport networks and
recreational or green areas.
14.	The conditions and circumstances
in which people live determine their
state of health and level of physical
activity. The settings in which
people live (cities, workplaces,
schools, etc.) should make healthy
choices the easiest ones; active
transport (walking and cycling)
in this case.
15.	Countries differ in economic and
sociocultural circumstances,
population density, local climate,
geography and topography. These
differences need to be taken into
account when developing tailormade approaches and solutions to
the challenges posed by transport
at regional, national and local levels.
16.	To allow for an effective monitoring
of the impacts of transport,
harmonized data on transport,
environment and health is crucial.
There are significant gaps in
data-availability and quality, which
need to be filled for a better
understanding and comparison
of data between countries.

17.	Transforming the transport and
mobility sector requires a multi
disciplinary approach. Therefore,
collaboration of decision-makers
and experts in transport, environment, health, spatial planning and
economy is crucial when designing
transport-related policies that
deliver benefits to environment,
health and climate simultaneously.
Moreover, international, crosssectoral and multi-level (countries,
regions and cities) cooperation is
needed to drive the change to
sustainable, environmentally
friendly and healthy transport.
This summary is draft annex I to the
Vienna Declaration (71).
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