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Executive summary

Executive summary

Transport guarantees our mobility and access

to goods. Moreover, the transport sector helps
maintain and develop our societal and economic
systems. Transport is also a main source of pressures
on the environment, such as the unsustainable use
of natural resources, as well as greenhouse gas,

air pollutant and noise emissions. Many of these
environmental problems are inter-linked, requiring
comprehensive and systemic policies at multiple
levels of governance in response.

European Environment Agency's (EEA) annual
Transport and Environment Reporting Mechanism
(TERM) report aims to provide policymakers, as
well as a broader audience, a clear overview of
current transport demand, the pressures from

the transport sector on the environment, and
related impacts and responses. The report uses
latest available data in order to assess key trends
and overall progress towards policy targets. This
overview is provided in the form of a series of
twelve indicators known as the "TERM Core Set of
Indicators' or TERM-CSI.

Policy context

The European Union (EU) has adopted specific
policy targets for transport, based on the European
Commission's White Paper on transport (EC, 2011).
The White Paper sets the target of achieving a 60 %
reduction in greenhouse gas (GHG) emissions from
transport by 2050 compared to 1990 levels. This
target represents the transport sector's contribution
to the overall EU objective of a 80-95 % reduction

of its greenhouse gas emissions as defined in the
Roadmap for a low carbon economy by 2050 (EC, 2011a).

Most of the targets monitored in EEA's TERM report
are set by the White Paper. Moreover, a range of
other environmental targets in the EU transport and
environment policy are also tracked, such as the new
passenger car carbon dioxide (CO,) emissions target
or the share of renewable energy in transport.

The 2011 Transport White Paper also called for a
new type of urban mobility' aiming to undertake

A closer look at urban transport

the necessary transition from a primarily car based
personal mobility in cities to a mobility based on
walking and cycling, high quality public transport
and cleaner passenger vehicles, as well as more
efficient freight transport. In essence, the strategy
called for a transition to a new way of life in an
urban environment from the transport perspective.
The European Commission (EC) is currently
working on the development of the urban dimension
of EU transport policy, which is likely to support
initiatives such as sustainable urban mobility plans
and access restriction schemes, financial support
mechanisms as well as best practice guidelines and
information sharing mechanisms.

Environmental performance of European
transport — generally improving slowly;
achieving long-term targets will require
significant evolution of the transport
system

Monitoring progress towards targets is the
backbone of the TERM report, and Chapter 2
provides the latest information in order that key
trends and overall progress towards achieving
transport and environmental objectives can be
understood.

Table 2.1 presents an overview of progress
towards transport goals, showing that European
transport is currently improving its environmental
performance. The latest data reveal that observed
values are better than the 'target path' for the
overall GHG emissions, oil consumption reduction
and average CO, emissions for new passenger cars
targets. However, achieving the European Union's
long-term targets requires that the improvements
in environmental performance will be sufficient

to avoid locking the transport system into
unsustainable trends.

Overall GHG emissions, including aviation but
excluding maritime shipping, have reduced only
slightly by 0.6 % in 2011. The reduction has been
limited partly because international aviation
emissions rose by 2.6 %. This slight reduction
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continues the trend observed in last year's report.
While the progress is consistent with the target
trajectory, emissions in 2011 were still 25 % above
1990 levels.

Transport oil consumption has reduced by 0.6 %
between 2010 and 2011. However, the rate of
reduction will need to accelerate over the next few
years in order to remain below the linear target
line to the 2050 goal of reducing transport oil
consumption by 70 % reduction compared to 2008.
First estimates based on current fuel sales data,
used in this report as a proxy, show that transport
energy consumption may have dropped by 4 % in
2012 compared to 2011 in the EU-28 (*).

New passenger car CO, emissions per kilometre
(km) have also followed a continuing downward
trend with a further 2.6 % reduction in 2012
compared to 2011. Policies in this area have

had positive impacts on the CO, emissions

per kilometre from new passenger cars. The
European Union's 2015 goal of 130 g/km may

well be achieved ahead of time. In fact, the

annual reduction from 2007 suggests that many
manufacturers are on track towards the 2015 target
while aiming at reducing emissions in the light

of the 2020 goal indicated by current legislation.
However, the rules on how car manufacturers must
meet their CO, target for 2020 are still to be agreed.
On the other hand, differences between real world
emissions and test-cycle emissions exist. This has
been acknowledged by a European Parliament
request to introduce the World Harmonised Light
Duty Test Procedure (WLTP) by 2017 which, it is
believed, could reduce these differences.

The average EU-28 share of renewable energy
consumed in transport increased between 2010 and
2011 from 3.5 % to 3.8 %, while the 'target path'
suggests a value of 4.1 % in 2011. Only biofuels
complying with the Renewable Energy Directive
(RED) sustainability criteria are counted, with data
available from 2010 onwards. The share of biofuels
complying with the sustainability criteria in the RED
increased by 6.3 %, while the amount of all biofuels
consumed in transport (also including those not
meeting the sustainability criteria) rose by 3.9 %.
Meanwhile, the use of renewable electricity in road
and rail transport keeps increasing, doubling in the
case of road and by 10 % for rail between 2010 and
2011. However, road transport electricity consumed
remains very low.

Additional findings on transport demand,
air pollutant emissions and alternative
fuel vehicles

The TERM-CSI also offers additional findings.
Between 2010 and 2011, passenger transport demand
in the EU-27 (European Union, excluding Croatia)
increased by nearly 1 %, reaching a new all-time
high, mainly attributed to a 10 % increase in aviation.
Demand steadily increased between 1995 and 2009,
but at a slower rate than gross domestic product
(GDP). The largest increases have been in air (66 %)
and car (23 %) demand between 1995 and 2011.
However, the economic recession led to a minor
decline in 2009 and 2010 (0.1 %). First estimations
suggest that passenger transport demand may have
decreased again in 2012.

Freight transport volumes in the EU-27 remained
unchanged between 2010 and 2011, approximately

8 % below the peak volumes experienced in 2007.
However, the modal share changed slightly in favour
of rail transport, the only mode to experience an
increase in tonne kilometres (tkm) between 2010 and
2011. First estimations suggest that freight transport
demand may have dropped by 3.7 % in 2012.

Even though emissions of all transport air pollutants
have significantly declined over the past two decades,
the general trend for decreases in air pollutant
emissions from transport appears to have stabilised
between 2010 and 2011.This is except in the case

of sulphur oxides (SO, ), where a 2.3 % increase

was registered, also driven by a 6.3 % increase in
international aviation and more than 2 % rise for
domestic and international shipping.

As the EEA report Air quality in Europe — 2013
report stressed, air quality levels in cities are a
fundamental issue for public health (EEA, 2013).
In 2011, the nitrogen dioxide (NO,) annual limit
value was exceeded at 42 % of the traffic stations,
at 3 % of the urban background stations but only
at one rural background station within the EU. The
increasing number of diesel vehicles in some cities in
Europe has led to persistant concentrations of NO,
measured close to traffic in the period 2002-2011.
As aresult, 5 % of the EU urban population lives
in areas where the annual EU limit value and the
World Health Organization (WHO) air quality
guidelines for NO, were exceeded in 2011. Oxides
of nitrogen (NO,) are also promoting tropospheric
ozone (O,) formation which along with particulate

(*) For information on the definition of country groupings, see Box 1.1.

A closer look at urban transport
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matter (PM) are Europe's most problematic
pollutants in terms of harm to human health.

'Dieselisation’, i.e. the increase of the share of diesel
fuels in transport fuels, is one of the main causes

of high particulate concentration in European

cities. Road fuel excise duties in all European
Union Member States are more favourable to

diesel than gasoline. Diesel vehicles generally

emit more PM and NO, per kilometre than their
gasoline equivalents. In 2011, PM with a diameter of
10 micrometres or less (PM, ) was exceeded at 43 %
of traffic sites, 38 % of urban background sites, 26 %
of 'other’ sites (mostly industrial) and even at 15 %
of rural sites within the EU.

Alternative fuel vehicles are deployed increasingly in
Europe. Among these, Liquid Petroleum Gas (LPG)
vehicles dominate and only the Netherlands has

a significant amount of electric vehicles (70 000 in
2011, steadily increasing since 2004). Pure electric
vehicles currently comprise only 0.04 % of the total
fleet and latest data show that their share in new
car registrations in the EU-27 is 0.1 % (LPG vehicles
1.3 %; Compressed Natural Gas (CNG) vehicles

0.5 %). However, this means an increase of 61 % in
2012. France leads with 5 700 pure electric vehicles
sold in 2012, followed by Germany with 2 800.

Chapter 3 analyses in detail the levels of passenger
and freight transport demand across Europe and the
modes and fuels used to meet it. Transport demand
and the modes used largely determine the resulting
environmental impacts.

The data show that over the past decade for the
EU-28 there is no absolute decoupling of transport
demand from GDP, except when it comes to car use
in the EU-15. Car use stabilised in the EU-15 while
volumes fell by 1.4 % between 2009 and 2011.

For the EU-13 (see Box 1.1), transport growth is
outstripping economic growth, reflecting the growth
in these economies. Passenger air transport remains
the second highest modal share in the EU-27 at
almost 9 % and has increased by 10 % between 2010
and 2011.

A closer look on urban transport

Urban transport accounts for a significant share of
the environmental impacts of transport in Europe,
and the second part of TERM 2013 analyses trends,
main characteristics, options to minimise impacts,
and recent actions that have proven to be effective
in the transition towards more efficient mobility in

A closer look at urban transport

European metropolitan areas. Meeting the transport
policy aims and goals set out in the White Paper
will be easier if towns and cities across Europe
follow the example of those places that have already
made good progress in making the mobility system
evolve towards more sustainability at local scale. If
followed more broadly, such an evolution can lead
to a better quality of life for all of Europe's citizens.

The importance of urban transport for
the environment

Chapter 4 provides an overview of the importance
of urban transport in economic terms and sets out
the impacts of urban transport on the environment.
Urban transport plays a key role in the overall
context of transport driven environmental impacts.
For example, it has been estimated to account

for around 25 % of the CO, transport emissions
responsible for climate change, almost all attributed
to road transport (EEA, 2013a). In terms of air
quality, the International Agency for Research on
Cancer (IARC), the specialised cancer agency of the
WHO, has recently classified outdoor air pollution
as carcinogenic to humans. Such health risks point
to the need for policies to achieve better ways to
genuinely change the way we move and transport
goods in cities.

Up to a third of Europeans living in cities are
exposed to air pollutant levels exceeding EU air
quality standards. Between 2009 and 2011, up

to 96 % of city dwellers were exposed to fine
particulate matter (PM, ) concentrations above
WHO guidelines and up to 98 % were exposed to
O, levels above WHO guidelines (EEA, 2013). The
average contribution of urban and local traffic to
PM,, concentration is 35 % while it is up to 64 % in
the case of NO, concentrations (EEA, 2012).

Measures to achieve a more sustainable
modal share can work

Chapter 5 analyses in detail urban passenger
transport trends and main underlying factors that
can explain how and why people travel. It concludes
that the contribution from sustainable travel modes
to urban mobility can be influenced by a number

of factors, including the density and design of

urban form, the provision and quality of transport
infrastructure and transport costs (including parking
and public transport fares).

Chapter 5 shows that those cities that have been
determined in implementing a package of measures
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to achieve a more sustainable modal share have
obtained promising results. For example, improving
non-motorised transport facilities have resulted

in increasing bike use in Berlin and Seville, and

the congestion charge schemes in cities such as
London and Stockholm have achieved substantial
road traffic reductions. Public transport has a key
role to play in providing sustainable alternatives to
guarantee mobility options in the metropolitan area.

Urban freight trends

In spite of being a vital part of the urban economy,
delivering goods and services to city residents

and businesses, urban freight has received
relatively limited attention from both researchers
and policymakers. Chapter 6 analyses urban

freight trends and main aspects. It is dominated

by road transport as the final leg of a potentially
long and complicated supply chain, with limited
options for modal shift. The key to improving the
environmental performance of urban freight lies in
better and more efficient logistics and the use of low
or zero emission vehicles. Different policy measures
can make the transition faster.

Tailoring environmental solutions to
different cities

European cities are very different, but they all can
benefit from the measures that have proven to be
efficient. The way such measures are implemented
could vary depending on local circumstances.
Chapter 7 presents and discusses a variety of
realistic options to minimise impacts. It provides
examples and figures that can help developing
comprehensive packages of measures covering

all modes of transport in a metropolitan area. The
development of Sustainable Urban Mobility Plans
(SUMPs) can eventually increase the urban quality
of life while guaranteeing its social and economic
development. The EU takes on an important role

in the setting of targets and regulation and the
monitoring of progress through a comprehensive
framework of action. Ultimately, in order to gain
public support this must aim to address not just the
environmental impacts of the transport system, but
to create an improved quality of life for all European
citizens.

Finally, Chapter 8 summarises the main findings
and messages from the report.

A closer look at urban transport
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Introduction

1 Introduction

The EEA works in the transport area to assess the
impacts of the sector on the human health and

the environment. This work also allows the EEA
to monitor the progress of integrating transport
and environmental policies, and informing the
EU, EEA member countries and the public about
such progress. This is achieved by the production
of relevant indicators that track progress towards
policy targets for transport related to the
environment, as well as through the elaboration of
periodic assessments that cover all transport modes
and the impacts of transport on the environment.

The annual TERM report aims to enable
policymakers to gauge the progress of those policies
aiming to improve the environmental performance
of the transport system as a whole. TERM 2013,
has two distinct parts. Part A provides an annual
assessment of the EU's transport and environment
policies based on the TERM-CS], a selection of

12 indicators from the broader set of EEA transport
indicators to enabling monitoring of the most
important aspects of transport. Part B focuses on
urban transport and its effects on the environment.

Part A: Monitoring progress towards
transport and environmental goals

The TERM report monitors environmental goals
from the White Paper on transport (EC, 2011),
including the overall goal of achieving a 60 %
reduction in transport GHG emissions. In

addition to the White Paper goals, a range of

other environmental targets in EU transport

and environment policy have been identified

(see Annex 2). These range from shorter-term targets
through to targets for 2050, which aim to support
the overall goal of reducing GHG emissions in the
transport sector. They include targets from other
key transport and environment-related policy

and legislation, such as the Roadmap for Moving
to a Competitive Low Carbon Economy in 2050
(EC, 2011a), the various regulations setting CO,
emission targets for new passenger cars (EC, 2009)
and vans (EC, 2011b), and the targets from the
Renewable Energy Directive (RED) (EC, 2009a) and

A closer look at urban transport

the Fuel Quality Directive (FQD) (EC, 2009b). In
total, the table in Annex 2 identifies 12 targets up to
2050, some of which cannot currently be monitored
due to lack of data.

In the TERM 2012 report, a new way of presenting
the various transport goals was introduced, which
provided a visual summary and measure of
progress towards these various goals. This year's
TERM report updates this overview with the latest
available data (Table 2.1). Currently, this is only
possible for five of the targets, but the intention

is to expand this as more data become available.
For example, first data on CO, emissions for new
passenger vans are already presented in Table 2.1
and will become the sixth goal to which progress
can be presented in 2014.

In addition to this, some targets are related to
transport implicitly rather than explicitly. These
have also been included in the TERM CSIs. They
include targets related to emissions, air quality, and
noise. Boxes 2.4, 2.5 and 2.6 show the latest data
available from a transport perspective. In addition to
this, other important information related to the rate
of fuel taxation across EEA member countries is also
presented in Chapter 2. Moreover, the importance of
transport demand as a driver of the environmental
performance is also analysed in the first part of the
document.

Part B: A closer look at urban transport

Apart from its general role, TERM also seeks to
provide the relevant information on a specific
topic of interest every year. For 2013, the focus

is on urban transport. The aim is to gather more
knowledge on the importance of urban transport
when managing the environmental performance
of transport. Most of the harmful environmental
problems from transport are more evident in
urban areas. Indeed, a significant share of all
journeys takes place solely in urban areas. Better
managing transport demand and shifting to
alternative modes of transport can be a successful
strategy to mitigate externalities. Walking and
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cycling can become the core of the necessary
transition from a primarily car-based mobility
option in cities to mobility-based on non-motorised
and public transport. Goals exist to phase out
conventional cars in cities by 2050 and make city
logistics CO, free in major urban centres by 2030.
The European Commission is currently working
on the development of the urban dimension of

EU transport policy, which is likely to support
initiatives such as sustainable urban mobility plans
and access restriction schemes, financial support
mechanisms as well as best practice guidelines and
information sharing mechanisms.

Figure 1.1 presents the overall methodology
designed for the TERM reports, with an update
reflecting the two main objectives for TERM 2013.

Scope of the report

The report aims to cover all 33 EEA member
countries (for more on country grouping
terminology, see Box 1.1). Where data are not
complete, this is generally noted in the metadata
section, where different country groupings are also

described. For some indicators, EU-28 data have
been prioritised, as policy targets and goals are
specifically developed for these countries, but a
reflection based on the available EEA data has been
included as far as possible.

When Croatia joined the EU in July 2013, it also
became the 33rd member country of the EEA. In
this report, data from Croatia have been included
as far as is possible. The member countries of the
EEA are now referred to as the EEA-33. The EU
Member States that joined after 2003 are referred to
as the EU-13 while the total of EU Member States is
now referred to as the EU-28. Where it has not been
possible to include data from Croatia in this year's
TERM report, this has been indicated. In this case
data for the EU-28 excluding Croatia are referred to
as EU-27.

In terms of time, most indicators cover the years
since 1990, subject to data availability. But there are
cases where data for some Member States have only
become available recently, or where the transition
from a centrally planned to market economy has
led to such big changes that comparisons over time
become irrelevant.

Figure 1.1 Conceptual map for the TERM approach: TERM 2013 structure

Baseline

Climate change

Energy consumption

Air emission and ('I:'rI]E?{l?\/‘I:?(ESZI: Air emission and
air quality Chapter 3: air quality
Freight and passenger transport
Noise demand and modal split Noise

Other environmental
aspects

PART A
Monitoring progress
towards goals

Targets 2020, 2030, 2050

Climate change

Energy consumption

Other environmental
aspects

—I——I_I_I_I_Iﬁ

PART B
Thematic assessment

Chapter 4 + 5 + 6 + 7: A closer look at urban transport
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Box 1.1 A note on country groupings

Throughout the report, abbreviations are used to refer to specific country groupings. The following definitions are
used:

EU-15: Austria, Belgium, Denmark, Finland, France, Germany, Greece, Ireland, Italy, Luxembourg, the
Netherlands, Portugal, Spain, Sweden and the United Kingdom.

EU-10: Cyprus, the Czech Republic, Estonia, Hungary, Latvia, Lithuania, Malta, Poland, Slovakia and Slovenia.
EU-13: EU-10 and Bulgaria, Croatia and Romania.

EFTA-4: Iceland, Liechtenstein, Norway and Switzerland.

EU-25: EU-15 and EU-10.

EU-28: EU-15 and EU-13.

EU-27: EU-28 excluding Croatia.

EEA-33: EEA member countries (EU-28, EFTA-4 and Turkey).

A closer look at urban transport
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Part A: Monitoring progress towards
transport and environmental goals

2 TERM Core Set of Indicators

Key messages

e Environmental performance of European transport is generally improving slowly.

e Achieving long-term targets will require significant evolution of the transport system.

e Overall GHG emissions have reduced only slightly by 0.6 % in 2011. Progress remains on target, but

emissions in 2011 were still 25 % above 1990 levels.

e The latest data reveal that observed values are also better than the 'target path' for the oil consumption
reduction goal and average CO, emissions for new passenger cars target.

e The European Union's share of renewable energy consumed in transport increased between 2010 and 2011
from 3.5 % to 3.8 %, while the 'target path' suggests a value of 4.1 % in 2011.

2.1 Overview of progress towards
transport goals

Not all of the transport goals set for EU Member
States can be currently monitored, as data or the
ability to show progress to a certain goal are not yet
available. Those that can be monitored are detailed
below in Table 2.1, including an assessment of the
progress achieved towards them.

The details of how progress towards these goals is
measured were provided in the TERM 2012 report
(EEA, 2012). Annex 3 of the present document
shows a detailed representation of the comparison
between real data and the 'target path' defined
accordingly for each indicator. In summary, a base
year and value have been established for each goal;
the base year varies for each goal but is used as the
starting point for a target trajectory. In the case of
transport GHG emissions, this trajectory is based on
the preferred policy option for achieving reductions
as set out in the impact assessment accompanying
the 2011 Transport White Paper (EC, 2011c). For the
other goals, the trajectory is defined as a straight
line from the base-year data to the target-year data,
i.e. assuming a linear trend towards the target

(see Annex 3 for more details and a graphical
representation of the comparison between real data
and the 'target path').

Transport GHG emissions to be reduced by 20 %
from 2008 levels by 2030, and at least 60 % from
1990 levels by 2050

Overall GHG emissions, including aviation but
excluding maritime shipping (Table 2.1), have
reduced slightly, by 0.6 % in 2011. The reduction has
been limited partly because international aviation
emissions rose by 2.6 %. This slight reduction
continues the trend observed in last year's report
(which contained data from 2010). As a result,
progress is consistent with the target trajectory, even
though emissions in 2011 were still 25 % above 1990
levels.

It is clear that transport GHG emissions are

directly linked with transport demand, and the
latter is influenced by the evolution of GDP. This

is especially the case for freight transport (see
Chapter 3). The challenge will be to maintain

this good progress when the European economic
situation returns to pre-recession levels of growth
and when the 'target trajectory’ becomes more
testing, with the significant reductions required post
2015. Keeping the values below the 'target trajectory’
in the future may be challenging in the absence of a
significant uptake of new technologies and a change
in transport demand or a more favourable share of
transport activity by less harmful modes.

A closer look at urban transport
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Average passenger car emissions target of
130 g CO,/km for the new car fleet by 2015, and
a target of 95 g CO,/km from 2020 onwards

New passenger car CO, emissions per km have
also followed a continuing downward trend

with a further 2.6 % reduction in 2012 from 2011
levels, cutting the EU-27 average to 132.2 grams
of CO, per kilometre (g CO,/km). This is close to
the 130 g target for the average new car sold in
2015. Based on the emission levels, all major car
manufacturers have met their targets in 2012, and
some were already in line with more stringent
2015 targets. However, the rules on how car
manufacturers must meet their CO, target for 2020
are still to be agreed and goals for 2025 have not
been determined.

On the other hand, previous reports have
highlighted the differences between real world
emissions and test-cycle emissions. A recent
study for the European Commission (TNO, 2012)
indicated that there has been an increase in the
use of homologation test flexibilities between 2002
and 2010 contributing to the reduction in reported
CO, emissions, and increasing the gap between
real world emissions and those from the test-cycle
during this period. However, the benefit from the
use of each flexibility can only be used once and
has some cost associated with it. Therefore, it is
likely that the portion of the divergence between
real world emissions and those from the test-cycle
due to test procedure flexibilities will stabilise. In
any case, although real world emissions are higher,
the deployment of CO, reducing technologies
means that a substantial share of the reductions in
CO, has taken place.

All EU Member States to achieve a 10 % share in
renewable energy by 2020 for all transport options

Individual Member States progress towards this
target varies (see Box 2.12). As a reference, the
average share of renewable energy across the
EU-28 consumed in transport between 2010 and
2011 increased from 3.5 % to 3.8 %, while the 'target
path' suggests a value of 4.1 % in 2011. These
figures include only those biofuels which met

the sustainability criteria. The use of renewable
electricity in road transport has doubled from 2010
to 2011, but it is still very low (13 kilotonnes oil
equivalent (ktoe) in 2011) compared to the amount
of biofuels consumed in transport (13 730 ktoe in
2011), which rose by 3.9 %. Rail use of renewable
electricity keeps rising at a stable pace, increasing

A closer look at urban transport

by 10 % from 2010 to 2011, reaching 1 300 ktoe in
2011.

The share of biofuels complying with the
sustainability criteria in the RED increased by

6.3 %, from 9 238 to 9 819 ktoe. Recently, a proposal
to account for indirect land-use change emissions
resulting from biofuels use has been under
negotiation, including, inter alia, a limit on the use
biofuels generated from food crops. This could
make the target more challenging to achieve in the
shorter term, but would have positive climate and
environmental impacts. The implications of the
limit are discussed in the next section.

Transport oil consumption to be reduced by 70 %
by 2050 from 2008 levels

Transport oil consumption has reduced slightly
between 2010 and 2011. However, over the next few
years the rate of reduction will need to accelerate in
order not to fall behind the linear target line to the
2050 goal of a 70 % reduction on 2008 transport oil
consumption.

Maritime bunker GHG emissions to be reduced by
40 % from 2005 levels by 2050

EU CO, emissions of maritime bunker fuels data for
2011 show inconsistency with the changes in bunker
fuels and transport activity for 2010-2011 and they
are currently under investigation. Therefore, the
observed 2011 data and the latest annual trend cells
are coloured in yellow in Table 2.1, and should not
be treated as final data. While this issue is being
clarified, the newly-released strategy (EC, 2013) to
reduce GHG emissions from the maritime sector will
result in measures that can help towards meeting the
2050 target.

2.2 Overview of the 2013 TERM-CSIs

Previous sections of the present chapter aimed at
providing a clear overview of the progress made
towards the transport goals set in the White Paper
and other relevant transport and environment
legislation, synthesised in Table 2.1. In order to
provide a comprehensive overview, the present
section gives details on a broader set of key
transport and environmental areas, showing the
current status of the environmental impacts from
transport. This overview is now provided in the
form of a series of twelve indicators known as
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the EU-28, 2013
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the 'TERM Core Set of Indicators' or TERM-CSI. In Boxes 2.2 to 2.14, each of the TERM-CSIs is
They were introduced in the TERM 2011 report to described in more detail including related policy
allow for a more focused monitoring of the most targets, latest available data and key messages.

important aspects of transport impacts. Box 2.1
provides a summary of the TERM-CSIs.

Box 2.1 TERM Core Set of Indicators (TERM-CSIs)

e TERM 01: Transport final energy consumption by mode

e TERM 02: Transport emissions of greenhouse gases

e TERM 03: Transport emissions of air pollutants

e TERM 04: Exceedances of air quality objectives due to traffic
e TERM 05: Exposure to, and annoyance by, traffic noise

e TERM 12a/b: Passenger transport volume and modal split

e TERM 13a/b: Freight transport volume and modal split

e TERM 20: Real change in transport prices by mode

e TERM 21: Fuel tax rates

e TERM 27: Energy efficiency and specific CO, emissions

e TERM 31: Share of renewable energy in the transport sector (CSI 037)
e TERM 34: Proportion of vehicle fleet by alternative fuel type.

16 A closer look at urban transport
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Box 2.2

TERM 01: Transport final energy consumption by fuel

Transport energy consumption in the EU-28

Energy consumption (million terajoules)
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[ Ship gasoline [ Ship diesel/gas oil [] Ship residual fuel oil
[ Other Oil derived fuels = = 70 % reduction of 2008 oil consumption
Notes: The estimates for the year 2012 are based on the regularly updated Eurostat indicator nrg_102m using the categories

'Gross inland deliveries observed' and 'International Maritime Bunkers' for a limited range of fuels. These include
motor gasoline, transport diesel, jet fuel and residual fuel oil. The proportionate change observed for these fuels
between 2011 and 2012 is then used to estimate 2012 consumption figures for all oil-based road petrol and diesel, rail
diesel, aviation kerosene and shipping fuels. Electricity, natural gas and biofuels are estimated by extrapolating the

consumption trends of the previous years.

Latest available data: 2011 (2012 estimated using fuel supply data).

Source: Eurostat, 2013.

Related targets and monitoring

For the EU, the policy scenarios in the impact
assessment which accompanied the EC's Transport
White Paper (EC, 2011c) suggest a reduction of
around 70 % by 2050 compared to 2008 transport oil
consumption.

Key messages: It appears that transport energy
consumption could have dropped by 4 % in 2012
compared to 2011 in the EU-28, with current fuel sales
data used as a proxy for estimating total transport
energy consumption. The shipping sector saw the
greatest decline in energy consumption during the
recession; international maritime bunkers dropped by
10 % between 2008 and 2009 alone. Levels of energy
use for aviation, road transport and rail transport all
fell by around 5 % between 2007 and 2011. Road
transport is the largest consumer of energy accounting
for 73 % of total demand in 2011. The share of road
diesel fuel consumed compared to gasoline is still
increasing, reaching 69 % in 2012.

In Switzerland, demand for rail transport has
significantly increased over the past decade; this is

also reflected in increased energy use in the rail sector.
Meanwhile rail energy use has decreased in the EU-28.
In Norway and Turkey road transport energy use grew
faster than in the EU-28. At the same time Turkey's
rail energy use has fallen substantially reflecting
decreasing demand for rail services. This is likely due
to the temporarily closure of railway lines because of
maintenance and infrastructure renewal.

There is still a lack of statistical data available for the
share of energy between different transport activities.
While the use of gasoline, aviation kerosene or road
diesel is known, modelling estimations are still needed
to discern the proportion of energy used in urban
transport, for example, or the amounts of diesel road
fuel that has been used for passenger and freight
transport. Figure 4.1 shows shares in EU transport
greenhouse gas emissions in 2010 as updated estimates
based on the PRIMES-TREMOVE model and not from
official statistics. There is still a need to improve the
understanding of the share of road fuel consumption
and CO, due to different transport activities.

Further information: Box 2.10 Fuel tax rates, and
Box 2.12 Share of renewable energy in the transport
sector.

A closer look at urban transport
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Box 2.3 TERM 02: Transport emissions of GHGs

EU-28 transport emissions of GHGs

GHG emissions (million tonnes)
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Notes: The orange line includes proxy data for 2012, which is an EEA preliminary estimate (EEA, 2013b). It was originally

estimated excluding international bunkers. In order to show 2011 data covering the same scope as in previous
years, the 2011 value of international aviation emissions was added to the 2012 proxy. This corresponds to the basic
assumption that international aviation emissions did not change between 2011 and 2012. In the figure, the 2011-2012

trends are marked with a dashed line.

EU CO, emissions of maritime bunker fuels data for 2011 show inconsistency with the changes in bunker fuels and
transport activity for 2010-2011 and they are currently under investigation. Therefore, the observed 2011 data and
blue line appear dashed for the latest year, and should not be treated as final data.

Latest available data: 2011 (2012 estimated).
Source: EEA, 2013.

Related targets and monitoring

For the EU, transport GHG emissions are to be reduced
by 20 % from 2008 levels by 2030 (+ 8 % against
1990 levels), and at least 60 % from 1990 levels

by 2050. Shipping (international maritime bunkers)
emissions are to be reduced by 40 % from 2005 levels
by 2050 (EC, 2011). Both are monitored annually in
TERM 02 indicator. In terms of total GHG emissions, the
EU has committed to a 20 % reduction by 2020 (from
1990 levels). In addition to these targets, transport is
an important non-emission trading scheme (non-ETS)
sector in terms of GHG emissions. As such, Member
States have the responsibility to reduce emissions
through national policies (altogether by — 10 % against
2005 levels by 2020), as opposed to the sectors
covered by the ETS (e.g. energy industries, industrial
installations), where the emission reduction objective
is to be achieved through an EU-wide trading scheme
(- 21 % vs. 2005).

Key messages: The latest EEA preliminary estimations
show that transport emissions, including aviation, fell
by 2.3 % in 2012, following the reduction trend seen
from 2008. In 2011, transport (including shipping

and aviation) contributed 25 % of the total of GHG
emissions in the EU-28. Emissions in 2011 were 25 %

above 1990 levels, despite a decline between 2008 and
2011. Emissions will, therefore, need to fall by 68 %

by 2050 in order to meet the Transport White Paper
target. International aviation experienced the largest
percentage increase in GHG emissions from 1990 levels
(+ 94 %), followed by international shipping (+ 48 %).

Emissions from international shipping declined
between 2008 and 2010. However, GHG emissions
from international aviation rose by almost 3 % in
2011, breaking the reduction trend seen since 2008.

Outside the EU-28, transport emissions in Turkey,
excluding bunkers, have increased substantially by
82 % since 1990. In Switzerland, transport emissions
(excluding shipping) have increased by 18 %,

slightly below the EU-28 average, while in Norway
and Iceland, emissions increased by 40 % and 53 %
respectively, which are well above the EU-28 average.

Further information: Trends and projections in
Europe 2013 — Tracking progress towards Europe's
climate and energy targets until 2020 (EEA, 2013a),
tracks progress towards GHG targets and includes
some perspectives on the projected developments

of transport GHG emissions until 2020, including
description of national and EU policies. See also

Box 2.11 Energy efficiency and specific CO, emissions.

A closer look at urban transport
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Box 2.4

TERM 03: Transport emissions of air pollutants

Trend in emissions of air pollutants from transport in EEA-33
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Note: Latest available data: 2011.
Source: EEA, 2013.

Related targets and monitoring

Directive 2008/50/EC (EC, 2008) sets limit values
(LVs) for the atmospheric concentrations of main
pollutants, including sulphur dioxide (SO,), nitrogen
dioxide (NO,), airborne particulate matter (PM,,
PM, .), lead, carbon monoxide (CO), benzene, and
ozone (0O,) for EU Member States. These limits are
related to transport implicitly, but the introduction
of progressively stricter Euro emission standards
and fuel quality standards has led to substantial
reductions in air pollutant emissions. Policies aimed
at reducing fuel consumption in the transport sector
to cut GHG emissions (see Box 2.3) may also help
further reduce air pollutant emissions.

Iceland, Liechtenstein, Norway, Switzerland and
Turkey are not members of the European Union and
hence have no emission ceilings set under the National
Emission Ceilings Directive (NECD) 2001/81/EC (EC,
2001). As well as most of the EU Member States,
Norway and Switzerland have ratified the 1999 United
Nations Economic Commission for Europe Convention
on Long-range Transboundary Air Pollution (UNECE

A S S N
P P KPS TS
NN N D 2 AR

SO, excl. international shipping

NMVOC Cco

LRTAP) Gothenburg Protocol, which required them to
reduce their emissions to the agreed ceiling specified
in the protocol by 2010. Liechtenstein has also
signed, but has not ratified the protocol.

Key messages: The general trend for decreases in

air pollutant emissions from transport appears to have
stabilised between 2010 and 2011 (in the case of SO,
it has increased by 2.3 %, boosted by a 6.3 % increase
in international aviation and more than 2 % rise for
domestic and international shipping). Only nhon-methane
volatile organic compounds (NMVOC) decreased by
around 4.4 %. However, viewed over the past two
decades, emissions of all transport air pollutants have
significantly declined. The largest percentage decreases
over this period have been for CO and NMVOC (both

78 %). However, increases in shipping activity since
1990 have offset reductions elsewhere, in particular for
SO, but also for NO, and PM.

Further information: Box 2.5 Exceedances of air
quality objectives due to traffic; and The contribution
of transport to air quality (EEA, 2012).

A closer look at urban transport
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Box 2.5

TERM 04: Exceedances of air quality objectives due to traffic

Annual mean NO, concentration observed at traffic stations, 2011 (left) and annual mean
PM,_ concentration observed at traffic stations, 2011 (right)
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WHO air quality guideline for PM,; of 20 ug/m?3.
Source: AirBasev. 7.

Related targets and monitoring

For the EU, Directive 2008/50/EC (EC, 2008) on ambient
air quality and cleaner air for Europe regulates ambient
air concentrations of SO,, NO,, particulate matter (PM,
and PM, ), lead, benzene, CO and O,.

EU limit values (LV) on concentrations of NO, in
ambient air (LVs had to be met by 1 January 2010):

e An annual mean LV for NO, of 40 ug NO,/m?>.
e An hourly LV of 200 ug NO,/m? not to be exceeded
more than 18 times in a calendar year.

EU limit values on concentrations of PM, in
ambient air (limit values had to be met by 1 January
2005):

e ALVfor PM, of 50 ug/m? (24-hour average,
i.e. daily), not to be exceeded more than 35 times
in a calendar year.

e ALV of40 pg/m3 as an annual average.

Key messages: The decrease in NO, emissions (29 %)
from road traffic sources between 2002 and 2011 is
considerably greater than the fall in NO, annual mean
concentrations (ca. 8 %) measured at stations close

to traffic. This is attributed primarily to the increase in
NO, emitted directly into the air from diesel vehicles

(see Box 4.1) and to the increasing number of diesel
vehicles in some cities in Europe. As a result, 5 % of
the EU urban population live in areas where the annual
EU LV and the WHO Air Quality Guidelines for NO, were
exceeded in 2011.

Road transport is significantly behind the most worrying
air quality problems in cities. In addition to direct

NO, emissions, NO, is also promoting tropospheric O,
formation. Road transport in cities is also a substantial
source of PM.

In 2011, the NO, annual LV was exceeded at 42 % of
the traffic stations. The annual LV was exceeded at 3 %
of the urban background stations but only at one rural
background station.

In 2011, the PM,; 24-hour LV was exceeded at 43 %
of traffic sites, 38 % of urban background sites, 26 %
of 'other' sites (mostly industrial) and even at 15 % of
rural sites within the EU (EEA, 2013).

The PM, . 2010 annual target value (25 pg/m?) was
exceeded in 2011 at 10 % of traffic sites, 18 %

of urban background sites, 7 % of 'other' (mostly
industrial) sites, and 5 % of rural sites.

Further information: Box 2.4; Chapter 4; EEA, 2012;
and EEA, 2013.

A closer look at urban transport




Part A| TERM Core Set of Indicators

Box 2.6 TERM 05: Exposure to and annoyance by traffic noise

Percentage of people exposed to levels above the WHO interim target for night-time noise in Europe

from road transport in 2012 (> 55dB L )
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Latest available data: 2012.

Source: EEA, 2013.

Related targets and monitoring

This indicator aims to gauge progress towards a
reduction in the number of people exposed to and
annoyed by traffic noise levels that endanger human
health and degrade quality of life.

The main legislative instrument for assessing exposure
to noise in the EU is Directive 2002/49/EC (EC, 2002)
relating to the assessment and management of
environmental noise. This requires not only noise
mapping and action planning to reduce noise exposure
from transport and industrial sources, but also the
protection of quiet areas both inside and outside of
cities. Data reported in accordance with this directive

is essential in determining the impact of noise. Using
the data, WHO has stated that at least one million
healthy life years are lost each year due to road traffic
noise in Europe (WHO/JRC, 2011). This is more than
any air pollutant, except pollution made up of very

fine particles. Exposure to noise at night is particularly
damaging to human health. The WHO recommends a
night time noise guideline for Europe of not more than
40 dB L . ousi0e (decibel (dB) night noise level outside at
the fagaée) and an interim target level of not more than
55 dB L ouseer Where the guideline cannot be achieved
in the short term.

Because the guideline level stipulated by WHO is

not reflected in the directive, assessments cannot

yet be made using data from the directive. It is
possible, however, to assess the interim target level of
55 dB L ;¢ ousieer Where second round noise maps have
been reported for major cities it is possible to analyse
the percentage of the population in European capital
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& e,*\l_
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The figure provides information for those European capitals able to provide data for 2012.

cities that are exposed to levels above the Interim
Target. This data for 2012 is presented above.

In addition to this, the proposal for a 7th Environment
Action Programme (COM(2012) 710 final) aims

to ensure that by 2020 noise pollution in the EU

has significantly decreased, moving closer to WHO
recommended levels. This requires, in particular,
implementing updated EU noise policy aligned with
the latest scientific knowledge, and measures to
reduce noise at source, including improvements in city
design. An estimated 40 % of the EU's population live
in urban areas with levels of noise at night above the
recommended WHO levels.

Distance to targets: In 2012, a second round of
noise mapping was due for completion. This was to
have delivered data pertaining to more than 400 cities
in Europe and to provide an update of the first round
maps from 2007. Unfortunately, only about 40 % of
the expected data have been reported at the time of
writing. Therefore, a trend analysis is not yet possible.

Key messages: Noise from road traffic impacts heavily
on our health. Although only about 40% of the expected
data for 2012 has been reported, it is clear that at least
100 million Europeans are exposed to daily average
road traffic noise levels that are detrimental to health
according to the indicator on annoyance (> 55 dB L.,
(weighted average day, evening, night)). The total
numbers of exposure to rail and aircraft noise are lower,
but not inconsiderable. One of the most effective ways
to change this could be by noise reduction at source.

Further information: Noise Observation & Information
Service for Europe http://NOISE.eionet.europa.eu.

A closer look at urban transport
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Box 2.7

TERM 12a/b: Passenger transport volume and modal split within the EU

Passenger transport volume in the EU-27

Billion passenger km (pkm)

Related targets and monitoring

In the EU, the majority of medium-distance passenger
transport (50 % pkm over 300 km) should be by rail by
2050 (EC, 2011). A better indicator of the mobility in
the medium range is currently under development by
Eurostat.

Key messages: Between 2010 and 2011, passenger
transport demand in the EU-27 increased by nearly

1 %, reaching a new all-time high, mainly attributed to
a 10 % increase in aviation. Demand steadily increased
between 1995 and 2009, but at a slower rate than GDP.
The largest increases have been in air (66 %) and car
(23 %) demand between 1995 and 2011. However,

the economic recession led to a decline in 2009 and
2010 (0.1 %). The car dominates the land passenger
transport share at 76 %, followed by air (9 %) bus and
coach (8 %) and rail (6 %).

7 000 1
6 000 A
556
407
401
5000 1 512
488
351
499
4 000 1
2
©
E
k7]
3 000 A w
4 789 4 866 4 832 4 822 4 608
2 000 1 [ehek)
1 000 1
1995 2000 2005 2006 2007 2008 2009 2010 2011 2012
W Car [OBus [JRail [ Air
Note: Figures on pkm travelled by air are only available as an EU-27 aggregate. Air pkm is a provisional estimate for domestic
and intra-EU-27 flights. Figures for car, bus and rail are available, separately, for all EU-28 Member States. The
sources used by DG MOVE (2013) include national statistics, the International Transport Forum, Eurostat as well as
the EEA's own estimates. Passenger statistics data are mostly completed with estimates in order to have an indicative
view of passenger transport demand. The estimation for 2012 has been calculated using the estimated 2012 energy
consumption data from TERM 01 multiplied by the 2011 ratio of transport demand to fuel consumption.
Latest available data: 2011.
Source: DG MOVE, 2013.

Croatia experienced a 16 % increase in land passenger
transport over the period 2001 to 2011. Land
passenger demand, for the non-EU EEA member
countries, also showed high growth. In particular,
Turkey and Iceland at 53 % and 21 % respectively,
compared to 7 % for the EU-28. Regarding the modal
split, Switzerland's rail share has increased over the
past decade, being around 18 % in 2011, by far the
highest value within the EEA-33. Correspondingly,
the share for car in Switzerland is below the EEA-

33 average. Turkey has the highest modal share of
bus and coach use within the EEA-33 although it
declined from 60 % in 1995 to 44 % in 2011. Iceland
and Norway have car shares well above the EEA-33
average at 89 % and 88 % respectively.

Further information: Freight and passenger
transport demand and modal split (Chapter 3).
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Box 2.8

TERM 13a/b: Freight transport volume and modal split within the EU

Freight transport volume in the EU-27

Billion tonne km (tkm)
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Figures on tkm for air and maritime are only available as an EU-27 aggregate. Air and maritime tkm are provisional

estimates for domestic and intra-EU-27 transport. Figures for road, inland waterways and rail are available separately
for all EU-28 Member States. The sources used by DG MOVE (2013) include national statistics, the International
Transport Forum, Eurostat as well as the EEA's own estimates. The 2012 estimation is calculated using the estimated
2012 energy consumption data from TERM 01 multiplied by the 2011 ratio of transport demand to fuel consumption.

Note:
In the case of road and rail, the latest 2012 freight data available from Eurostat has been used.
Latest available data: 2011.

Source: DG MOVE, 2013.

Related targets and monitoring

In the EU, a total of 30 % of road freight over 300 km
should shift to other modes such as rail or waterborne
transport by 2030, and more than 50 % by 2050,
facilitated by efficient and green freight corridors

(EC, 2011). A better indicator of the mobility in the
medium range is currently under development by
Eurostat.

Key messages: Between 2010 and 2011, freight
transport volumes in the EU-27 remained unchanged,
approximately 8 % below the peak volumes
experienced in 2007. However, the modal share
changed slightly in favour of rail transport, the only
mode to experience an increase in tkm between

2010 and 2011. Still, road transport dominates land
freight transport at 76 %, followed by rail (18 %) and
inland waterways (6 %). Fuel consumption data for
2012 suggests that overall freight transport volumes
experienced another dip, falling back approximately to
20009 levels.

In the EU-13, land freight transport grew by 72 %
between 2001 and 2011, with tkm more than doubling

in Bulgaria, Lithuania, Poland and Slovenia between
2001 and 2011. In contrast, demand in the EU-15 was
2 % lower in 2011 than in 2001. Remarkably, land
tkm per capita is now slightly greater in Poland than in
Germany and tkm per capita for the EU-13 is greater
than for the EU-15.

Land freight transport growth in the non-EU EEA
member countries has been higher than the EU-28
average at 33 % compared to 11 % (2001-2011). In
terms of modal split, Norway's rail share is around the
EU-28 average, while Turkey's is significantly lower

at around 5 %. However, rail freight in Turkey has
increased considerably, by 51 % between 2001 and
2011. In Iceland, all freight transport is by road. By
contrast, in Switzerland 54 % is by road compared to
46 % by rail.

Further information: Freight and passenger
transport demand and modal split (Chapter 3). See
also TERM 2012 Box 3.1 (EEA, 2012) for more details
on the modal split by distance classes which is more
related to the White Paper target.
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Box 2.9

TERM 20: Real change in transport prices by mode

Real change in transport prices by mode in the EU-27
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Real change in passenger and freight transport prices by mode, relative to average consumer prices based on the

United Nations (UN) Classification of individual consumption by purpose (COICOP). Passenger transport by road
includes exclusively transport of individuals and groups of persons and luggage by bus, coach, taxi and hired car with

driver.
Latest available data: 2012.

Source: Eurostat, 2013.

Related targets and monitoring

Transport prices are themselves important drivers of
individual and business transport decisions, affecting
transport growth and modal split development, and
can lead to changes in distribution management,
location decisions and spatial planning.

The prices of transport services are the result of, on
the one hand, autonomous market developments
such as vehicle and logistics technology. However, on
the other hand, they are influenced by government
interventions such as taxation, infrastructure
provision, regulation, and subsidies. Through these
interventions, governments can cause price levels that
reflect the external costs associated with different
forms of transport. This may result in a shift between

modes. Monitoring changes in transport prices by
mode is considered a relevant variable to assess
whether the system is providing economic incentives
for a modal shift.

Key messages: From the reference point of 2005
until 2012, the purchase price of motor cars has
steadily reduced in comparison to average consumer
prices. Over the same period the cost of fuel (covered
under the operation of personal transport equipment)
has increased, as has passenger transport by other
modes — air, bus, rail and water. Air transport prices
reached 2005 levels in 2010 but then increased
significantly the following two years.

Further information: Box 2.10: Fuel tax rates.
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Box 2.10 TERM 21: Fuel tax rates

Road fuel excise duties in the EU-28 (situation as of July 2013)
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Note: Some Member States have higher tax rates for fuels with sulphur content > 10 parts per million (ppm) or biofuel shares

below a given threshold.

Source: DG TAXUD, 2013.

Related targets and monitoring

Fuel taxes are seen as a useful signal of the
'internalisation' of external environmental costs,
since fuel consumption is an excellent proxy for GHG
emissions produced by transport use.

For the EU, the White Paper on Transport (EC, 2011)
indicates that motor fuel taxation should be revised
to take account of the energy and CO, component.
Guidelines will be developed for the application of
internalisation charges, covering the social costs of
congestion, CO, (if not included in fuel tax), local
pollution, noise and accidents.

A 2011 proposal for a revised Energy Taxation Directive
setting minimum tax rates according to fuel energy
content and CO, emissions would have required
minimum excise duties for diesel to increase from
currently EUR 330 to around EUR 390 per 1 000 litres
while petrol would have remained at around EUR 360
per 1 000 litres. In the longer term, by 2023, the
proposal would have also required Member States to
adapt to fuel neutral taxation, requiring diesel duties
per litre to be some 10 % above petrol duties to
account for the higher energy and carbon content.

Key messages: The price of fuel is an important
determinant of the demand for transport and the

efficiency with which fuel is used. However the
evolution of fuel prices has not fully countered growth
in transport demand. Methods to incorporate price
internalisation have not significantly changed, with
recent fuel price increases attributed to the rise in the
price of base oil. The price per litre of Euro-Super 95
has increased 40 % without taxes over the past three
years (since September 2010) and 22 % with taxes
(excise duty and other indirect taxes plus Value Added
Tax (VAT)) (DG ENER, 2013). The excise duty for LPG
remains significantly lower per megajoule than petrol
and diesel and varies significantly among countries
(from EUR 497 per 1 000 kg in Denmark to EUR 108
per 1 000 kg in France or being completely exempt in
Belgium and Finland).

In May 2013, the weighted average share of taxes

and duties on fuel prices in the EU-15 was 57 % for
unleaded petrol and 51 % for diesel. In the EU-13
shares were 50 % and 46 %, respectively. In the
EU-28, the gap in the taxation per unit of energy
between petrol and diesel fuel has slightly narrowed in
recent years: the amount of taxes paid per MJ of diesel
is now 73 % of the amount of taxes per MJ of petrol, up
from 69 % in 2010 (Calculated from DG ENER, 2013;
and Eurostat, 2013).

Further information: Box 2.9: Real change in
transport prices by mode.
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Box 2.11 TERM 27: Energy efficiency and specific CO, emissions

Average emissions (g CO,/km) for new cars (left) and vans (right) in the EU-27
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Note: Latest available data: 2012.

Source: EEA, 2013c; and EEA, 2013d.

Related targets and monitoring

The EU target for average passenger car emissions

is 130 g CO,/km for the new car fleet by 2015, and
95 g CO,/km from 2020 onwards (average emissions
of CO, for the new passenger cars sold in the EU

EC Regulation, 443/2009). The target for vans is

175 g CO,/km by 2017 (phased in from 2014) and
147 g CO,/km by 2020 (average emissions of CO, for
the new vans sold in the EU Regulation, 510/2011).
Average emissions of CO, for the new car fleet

have been monitored annually by the European
Commission for over a decade, but such data are

not available for vans. The first annual European
Commission monitoring data on the average
emissions of CO, for the new van fleet were published
in 2013 (EEA, 2013d).

Key messages: CO, emissions from the new
passenger car fleet in the EU-27 decreased by

3.5 g CO,/km between 2011 and 2012, from 136 g to
132 g. If this reduction rate continues, the passenger
car fleet will meet the 130 g CO,/km target for 2015
more than a year early but will fall short of meeting
the 95 g target by 2020. Annual reduction rates
between 2008 and 2012 have been decreasing.

It had previously been estimated that average
CO, emissions from new vans decreased from
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+ Average CO, emissions from new vans

203 g CO,/km in 2007 to 181 g CO,/km in 2010 (TNO
et al., 2012). The first provisional EC monitoring

data for the year 2012 show a van fleet average of
180 g CO,/km. Therefore, significant progress will
have to be made in order to achieve the target of
147 g CO,/km by 2020.

Recent agreements in the European Union have
called for the emissions testing procedures to be
updated, as soon as possible, to bring in the new
worldwide harmonised light duty testing procedure
(WLTP). This is expected to help address the current
problem of a gap between the official homologated
fuel consumption figures and those typically achieved
under real-world driving conditions. According to the
International Council of Clean Transportation (ICCT)
the average discrepancy between type-approval and
on-road CO, emissions has increased considerably
over the last decade, being below 10 % in 2001, but
increasing to around 25 % by 2011 (ICCT, 2013).

In any case, although real world emissions are higher,
the visible deployment of CO, reducing technologies
means that a substantial share of the reductions in
CO, emissions has taken place.

Further information: Box 2.3: Transport emissions
of GHGs.
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Box 2.12 TERM 31: Share of renewable energy in the transport sector

% share of renewable energy consumed in transport by country, including only those biofuels
compliant with the Renewables Directive (left) and all biofuels consumed in transport (right)
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Note: * data are preliminary; Eurostat's estimates (ESTAT 'Shares 2011' database).
For a consistent comparison across years, this graph provides two different sets of values, as follows:

- On the left, the renewable energy sources in transport (RES-T) share (%) accounting only for biofuels complying with
RED sustainability criteria (which is only possible from 2010 onwards).

- On the right, the RES-T share (%) including all biofuels consumed in transport.

In accordance with the RED, renewable electricity in electric road vehicles was accounted for 2.5 times the energy
content of the input of electricity from RES and the contribution of biofuels produced from wastes, residues, non-food
cellulosic material, and ligno-cellulosic material was considered twice that of other biofuels.

Latest available data: 2011.
Source: EEA based on Eurostat, 2013.

Related targets and monitoring growth of certain shares of renewable energy sources
in transport, renewable electricity in electric road

For each EU Member State, 10 % of the energy vehicles is accounted for 2.5 times the energy content

consumed in the transport sector must be renewable of the input of electricity from renewable energy

by 2020 (RED, 2009/28/EC). Only biofuels complying sources, while the contribution of biofuels produced

with the sustainability criteria under the RED are from wastes, residues, non-food cellulosic material,

to be counted towards this target and therefore and ligno-cellulosic material is considered twice that

proper monitoring is only possible from 2010 (see of other biofuels. Nevertheless, the 10 % target

the graph on the left). In addition, to stimulate the is expected to be met primarily through biofuels.
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Box 2.12 TERM 31: Share of renewable energy in the transport sector (cont.)

Bi-annual reporting on progress towards RED targets
is required by EU Member States from 31 December
2011.

Low carbon sustainable fuels in aviation are to reach
40 % by 2050 and EU CO, emissions of maritime
bunker fuels by 40 % (if feasible 50 %) on 2005 levels
(EC, 2011). Fuel suppliers are to reduce emissions

of GHGs by 6 % to 10 % by 2020 relative to 2010
fossil fuels (Fuel Quality Directive 2009/30/EC). It is
anticipated that this will be monitored in the future
and included in TERM 31 indicator.

Key messages: For 2011, Eurostat published for
the first time the share of biofuels in transport
energy use, which meet the sustainability criteria of
the RED. This is despite the fact that the systems
for certifying sustainable biofuels were not yet fully
operational in a number of Member States. The
average EU-28 share of renewable energy consumed
in transport increased between 2010 and 2011 from
3.5 % to 3.8 %, including only those biofuels which
met the sustainability criteria. The consumption of
energy from renewable sources would have been
much closer to the 5.75 % target set in the original
Biofuels Directive (2003/30/EC) when all biofuels are

taken into account, as its share is 5.1 % in 2011.

The difference between nominal biofuel share and
biofuel share meeting the RED criteria is most notable
for France, Portugal and Slovakia. Despite these
countries having some of the highest biofuel shares
in Europe, only a small fraction of these meet the
sustainability criteria.

The use of renewable electricity in road transport

has doubled from 2010 to 2011, but it is very low

(13 ktoe in 2011) compared to the amount of biofuels
consumed in transport (13 730 ktoe in 2011). Rail

use of renewable electricity keeps rising at a stable
pace, 10 % from 2010 to 2011, reaching 1 300 ktoe in
2011.

Examining the non-EU countries, Switzerland and
Turkey have only a very small biofuel share, although
more than 50 % of electricity in Switzerland is from
renewable sources. Furthermore, virtually the entire
rail network is electrified in Switzerland and it achieves
a much higher share for rail use for both passenger
and freight transport than the EU-28 average, see
Boxes 2.6 and 2.7

Further information: Box 2.2: Transport final energy
consumption by fuel.
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Box 2.13 TERM 34: Proportion of vehicle fleet by alternative fuel type

Number of car registrations by alternative fuel type in the EU-27
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Latest available data: 2012.
Source: EEA, 2013.

Related targets and monitoring

There are no specific targets for the percentage of

the vehicle fleets that use alternative fuels, but the
European Commission aims for European cities to be
free of conventionally fuelled cars by 2050 (EC, 2011),
to be measured by pkm in urban areas.

For both conventional and alternatively-fuelled
vehicles, Euro 6 emission standards will begin to

be introduced from 2013 for Heavy Goods Vehicles
(HGVs), buses and coaches, from 2014 for passenger
cars, and from 2015 for light duty vehicles. These will
reduce pollutant emissions, especially emissions of PM
and NO,.

Key messages: Changes in economic incentive
schemes contributed to a significant drop in 2010
and 2011 LPG registrations in France and Italy, but
they are increasing again. Pure electric vehicles
currently comprise only 0.04 % of the total fleet and
latest data shows that their share in EU-27 new car
registrations is 0.1 % (being LPG 1.3 % and CNG
0.5 %). However, the number of registrations in the
EU-27 has grown by 61 % in 2012, continuing the
increasing path seeing from 2008. France leads with
5 650 pure electric vehicles sold in 2012, followed by
Germany with 2 809.

Ethanol

Croatia data will be included from 2014 (number of registrations in 2013).

2007 2008 2009 2010 2011 2012

Electric Dual fuel Biodiesel

Countries with targeted measures (which include
Denmark, France, Germany, Ireland, Norway and
Sweden,) have seen the greatest take up. In 2012,
more than 4 000 electric vehicles were registered

in Norway, accounting for 3 % of new vehicle
registrations (Malvik et al., 2013). Measures include
exemption from one off purchase tax (making the cost
comparable with conventional vehicles); exemption
from 25 % VAT, and use of bus lanes.

Car stock data availability is scarce for some countries
(France, the United Kingdom) and not available for
others (i.e. Denmark). The percentage of car stock
by alternative fuel type varies between countries
and responds to specific circumstances rather than
to a pattern among groups of countries (EU-15 or
EU-13). Within the EU-28, Poland has the highest
share (16 % share in 2011, remaining around this
level since 2005). Italy follows with a 7 % share
while the Netherlands and Croatia have 4 % and

3 % respectively. LPG vehicles dominate and only
the Netherlands have a significant amount of electric
vehicles (70 000 in 2011, steadily increasing since
2004). Of all EEA member countries Turkey has the
highest share of alternatively-fuelled vehicles, with
40 % of cars running on LPG.

Further information: Box 2.11 Energy efficiency and
specific CO, emissions.
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3 Freight and passenger transport
demand and modal split

Key messages

e Freight transport demand in the EU-28 stabilised in 2011, after an increase in 2010, and road continues to be

the dominating mode.

e Passenger transport demand was static in 2011. Latest data suggest a stabilisation of car passenger transport
demand in the EU-15. Cars dominate at over 80 % of land transport demand in the EU-28.

e Passenger air transport remains the second highest modal share in the EU-28 (excluding Croatia) (?) at almost

9 %.

e In the EU-13, car and road freight modal shares are rapidly converging to EU-15 levels.

3.1 Introduction

This chapter analyses the levels of passenger and
freight transport demand across Europe. Transport
demand, and the modes and fuels used to meet
this demand, largely determine the resulting
environmental impacts. The chapter summarises
and assesses the available data on transport demand
for road, rail, air and sea and its relationship

with GDP. The concept of decoupling refers to
breaking this link or, in other words, achieving
economic growth without increasing transport
demand (environmental pressures) and related
impacts. The fact that data are available for land
transport in Croatia but not available for aviation
and international maritime is highlighted where
appropriate.

The data show that over the past decade for the
EU-28 there is no absolute decoupling of transport
demand from GDP. Transport demand has
increased alongside rising incomes, albeit at a slower
rate (known as relative decoupling). Freight demand
(tkm) has greater relative decoupling than passenger
demand (pkm). For the EU-15, there is clear, relative,
decoupling of GDP when it comes to car use. For the
EU-13, transport growth is outstripping economic
growth, reflecting the emergence of, and growth in,
these economies. It is worth remembering that data
for international road freight transport are declared

on the basis of the nationality of the haulier,
regardless of where this activity is being performed.

3.2 Freight transport

Freight transport demand by road, rail, ship and

air within the EU-28 showed an upward trend
throughout the 1990s and early 2000s up to the onset
of the recession, growing by 20 % between 2000 and
2007. Between 2007 and 2009, freight volumes fell
back to levels previously seen in mid-2003. Between
2009 and 2011, they grew again, yet total tkm in
2011 were still around 8 % lower than in 2007. The
estimate for 2012, based on fuel consumption data
and latest road and rail data as a proxy, suggests
that freight transport demand may have fallen again
in 2012. Growth in land freight transport demand
(road, rail and inland waterways) in each of the four
non-EU EEA member countries was above 20 %,
significantly exceeding the EU-28 average of 12 %.

Road haulage accounted for 76 % of total inland
freight movements within the EU-28 in 2011. Total
road freight volumes in 2011 were below their
pre-recession peak in 2007 but still 15 % higher

than in 2000. Road freight demand varies across EU
Member States. Road freight transportation fell by
around 2.3 % in the EU-15 but grew by around 2.1 %
in the EU-13 between 2010 and 2011. For the EU-15,

(?) Data for aviation and international maritime transport are only available as an EU-27 aggregate (EU-28 excluding Croatia) and are

not available on an individual country-by-country basis.
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Figure 3.1 Freight transport volumes and GDP

Freight transport demand has largely grown in line with GDP at the EEA-33 level (excluding Croatia and Liechtenstein).
The decoupling effect between freight demand and GDP seen during the recession reversed in 2010. Transport demand
per Euro of GDP generated increased by 2.8 %. Figures for 2011 show a return to decoupling and estimates for 2012,
based on proxy data, suggest even stronger decoupling, with transport demand falling and GDP stagnating.
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The two lines in the main graph show the development in real GDP and freight transport volumes in the EEA-33 (excluding
Croatia and Liechtenstein), while the columns show the level of annual decoupling. A positive value on the columns indicates
higher growth in GDP than in freight transport (i.e. decoupling), while a negative value indicates higher growth in freight
transport than in GDP. The data refer to road, rail and inland waterways modes of transport.

Source: DG MOVE, 2013.

Splitting these results at the EU-15 and EU-13 level, just for road freight transport, it is clear that there are distinct
differences. For the EU-15, a decoupling of freight transport demand from GDP has been achieved in all but one
year since 2004. However, for the EU-13, the reverse is true with freight transport demand growing faster than GDP
every year except 2009 and 2011. Data for international road freight transport are declared here on the basis of the
nationality of the haulier, regardless of where this transport is being performed.
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Source: DG MOVE, 2013.
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road freight demand differs widely depending on
the Member State. For example, a 30 % decline was
recorded in Greece between 2010 and 2011, while
volumes in Germany grew by 3.4 %.

In the EU-13, Bulgaria (9 %), Latvia (15 %) and
Lithuania (11 %) show particularly high growth
rates. In 2010 Poland replaced Spain as the country
with the second largest road freight volumes after
Germany.

In the non-EU EEA member countries, the shares
of road and rail transport freight transport demand
are varied; inland waterways do not play any

role. Switzerland has high rail share (46 %) while
in Iceland all freight transport is by road. Rail
shares in Turkey and Norway are 5 % and 16 %,
respectively.

Ralil freight volumes in the EU-28 remained fairly
stable during the 1990s but grew roughly in line

with overall freight volumes between 2002 and 2007.

Most of this growth occurred in the EU-15, which
saw a 19 % increase. All EEA member countries
experienced steep declines during the economic
recession; in 2009, overall rail freight volumes
were almost 20 % lower than during the peak in
2007. Between 2009 and 2011, volumes recovered.
In 2011, rail freight volumes were only 6 % lower
than in 2007. In fact, rail is the only mode that has
experienced an increase in tkm between 2010 and
2011.

Maritime freight transport makes up 38 % of the
total freight transport demand in EU-28 Member
States (excl. Croatia; DG MOVE, 2013). The modal
share has remained fairly stable at that level since
1995, meaning that growth in demand for maritime
transport has been broadly in line with overall
freight transport growth rates. Maritime transport
peaked in 2007, but declined in the following two
years due to the recession. Volumes increased again
in 2010 and remained broadly unchanged in 2011 at
around 8 % below the 2007 peak.

Figure 3.2 Freight modal split between road and rail

Two decades ago, the share of rail freight transport in the EU-13 was very high, exceeding the road freight share.
However, the rail freight share of the road/rail total has been in decline since the 1990s falling to 24 % in 2009.

In 2010-2011, there appears to have been a slight recovery with the EU-13 rail freight share up to 26 %. The rail
freight share in the EU-13 thus still remains significantly higher than in the EU-15 where it increased from 15 % to
17 % between 2009 and 2011. Over the longer term, the share of rail freight has remained fairly stable in the EU-15.
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3.3 Passenger transport

Total passenger transport demand (pkm) including
road, rail, air and sea in the EU-27 increased by 11 %
between 2000 and 2011 (DG MOVE, 2013). However,
an estimate based on 2012 fuel consumption data
suggests that passenger transport demand may have
declined between 2011 and 2012. In all non-EU EEA
member countries, growth in road and rail pkm was
above EU-28 average. In Turkey, pkm in 2011 was
almost 1.5 times higher than in 2000. In Iceland, pkm
grew by 27 % and in Norway and Switzerland by
between 17 % and 18 %, respectively.

In terms of land-based passenger transport, from
2000 to 2011, growth in the EU-15 Member States
was 6 % and in the EU-13 30 %. However, from
2008 onwards there has been little land passenger
transport growth, across all modes, both in the
EU-15 and the EU-13 Member States. In terms

of contributions from different modes, there are
also differences between the EU-15 and the EU-13
Member States.

Car pkm demand in the EU-15 increased by only 5 %
over the 2000 to 2011 period, and actually fell 1.4 %
between 2009 and 2011. This reflects the stabilisation
of car demand in western Europe (and the United
States) which has been the subject of much research
(Newman and Kenworthy, 2011; Puentes and
Tomer, 2008 and Le Vine et al., 2009).

In contrast, car pkm in the EU-13 rose by 53 %
between 2000 and 2011. This strong growth is due

to the much lower levels of car ownership and use
compared to the EU-15 at the start of this period,
combined with strong GDP growth. Accession to the
EU has also made it easier to import second hand
vehicles from neighbouring countries.

Overall, car journeys are by far the dominant mode
accounting for over 80 % of EU-15 and EU-13 land
pkm, and 73 % of all internal EU-28 pkm, including
land, air and sea (excluding Croatia). In Norway and
Iceland, the car's modal share is close to 90 % of land
passenger transport.

Regarding growth in rail and bus passenger demand
there are strong differences among EEA member
countries. For rail, growth was 17 % for the EU-15

over the 2000 to 2011 time period with France and
the United Kingdom accounting for the greatest
increases in rail pkm. In contrast, in the EU-13 rail
pkm decreased by 27 % over the same period. The
modal share of rail in passenger land transport
declined continuously, from 13 % in 1995, to 10 % in
2000 to 5 % in 2011. Switzerland has the highest rail
mode share in the EEA-33. It increased from around
14 % to around 18 % between 2000 and 2011.

EU-15 Member States have invested heavily in high-
speed rail (HSR) since 2000, increasing track capacity
by over 150 %, resulting in an increase in pkm by
HSR of almost 80 % (DG MOVE, 2013). Despite the
growth in pkm the modal share of rail transport
(relative to total land transport) in the EU-15 has
remained fairly stable at around 7 % over the past
decade (6.7 % in 2000 to 7.3 % in 2011).

Air transport is the sector with the greatest growth
over the period 2000 to 2011, increasing by 25 %

in the EU-27 (DG MOVE, 2013). Aviation in the

EU showed annual increases of between 3.5 to 4 %
until the recent economic recession. However, total
passenger kilometres fell by nearly 9 % between
2007 and 2009. In 2011, it saw strong growth again
and reached similar levels to 2007. However, in
2012, the number of flight movements in the EU-27
decreased by 3 % and are forecast to decrease by a
further 0.5 % to 3.6 % in 2013 (Eurocontrol, 2013). It
therefore seems likely that air passenger kilometres
will also have dropped. However, despite the
recent slow-down, positive growth rates of between
around 1 % and 3.5 % per year are forecast from
2014 onwards (Eurocontrol, 2013).

At the EU-27 level GDP and passenger transport
demand grew at similar rates. However,
developments in the EU-15 are quite different to

the EU-13. In the EU-15, greater relative decoupling
occurred for car use, with GDP growing faster than
car transport demand. This is linked, in part, to modal
shift — demand for rail grew faster than GDP. In
contrast, in the EU-13, there has been little or even
negative decoupling with car pkm and GDP growing
at similar rates over the past 15 years. However, while
EU-13 GDP fell between 2008 and 2009 car pkm kept
increasing. Therefore, in recent years, between 2008
and 2011, car pkm per Euro of GDP in the EU-13 was
higher than during the late 1990s.
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Figure 3.3 Trends in passenger transport demand and GDP

Prior to the recession, demand for passenger transport among EEA-33 countries was growing. However, the increase

was generally less than the increase in GDP, resulting in relative decoupling of passenger transport demand from

GDP.

For the EU-27, as GDP declined between 2008 and 2009 passenger transport demand remained static, leading to
a temporary reversal in the decoupling trend. Data for 2010 and 2011 again show some decoupling as GDP grew

whereas demand stagnated. Estimates based on proxy data suggest a stronger decoupling in 2012.
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Differences between the EU-15 and EU-13, and the role of different modes should also be taken into consideration.
Between 2000 and 2011, passenger transport growth was almost 32 % in EU-13 states — more than five times
greater than that for the EU-15 Member States (6 %). This was driven by increases in car pkm which grew 53 %
while bus and rail use declined. This indicates an increase in car pkm per unit of GDP in the EU-13 (see graphs

below) reflecting the rapid motorisation and modal shift from public transport to passenger cars.
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Figure 3.4 Passenger transport modal split

Between 2000 and 2011, the EU-13 converged towards the EU-15 in its modal split. This entailed a strong shift from
buses and railways to cars. The share of cars in pkm in the EU-13 is now similar to that in the EU-15. In the EU-13,
in particular, the decline of rail and bus passenger demand in both relative and absolute terms is remarkable. Total
rail pkm in the EU-13 have fallen by a third over the past 15 years and the share of rail transport is now lower than
in the EU-15. Bus pkm in the EU-13 have also fallen by over 20 % in the same period.
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Part B: A closer look at urban transport

4 Why is urban transport relevant for the

environment?

Key messages

e Urban transport plays a key role in economic and societal terms.

e However, there are a number of associated potential, negative, environmental and quality-of-life impacts
including air quality and noise pollution, road accidents, and its contribution to climate change.

e Road transport, and particularly diesel vehicles, is a major emitter of PM and NO, in cities, leading to a high
proportion of population being exposed to air pollutant levels above EU and WHO air quality standards.

e EU policies seek to work together with national and local ones to address these impacts.

4.1 Transport's role in the economic

and social aspects of urban areas

Urban areas play a vital economic role, with around
85 % of the European Union's GDP generated in
cities (EC, 2009c). More than 74 % of the EU-27
population live in urban areas which allows for
easier access to jobs and social opportunities

(DG MOVE, 2013). The UN predicts that this

figure will rise to over 80 % by 2030 (Rodrigue

& Notteboom, 2013). Therefore, a significant
proportion of total mobility, i.e. overall passenger
and freight trips, is increasingly being concentrated
in European cities.

Transport systems have the potential to help
provide multiple social and economic opportunities
and benefits, including better accessibility to
markets, such as those focusing on employment
and investment opportunities. Urban citizens

have a greater reliance on public transport, with
congestion often making private transportation

less convenient. Demand patterns in terms of
accessing goods and services are influenced by the
availability of transport options (ITAS/ KIT, 2012).

An efficient urban transport system is a key
competitive factor in attracting investment,

in which innovative cities will take the lead
(Symbiocity, 2013). In urban environments,
transport effectiveness and efficiency not only
affect local and regional productivity rates, they
also have an impact on citizens' quality of life
(Albalate & Bel, 2009).

A closer look at urban transport

Clearly, walking and cycling are forms, or modes,
of transport. Efforts on improving cycling and
pedestrian facilities have proven to be effective and
efficient when serious planning measures have been
implemented.

Prioritising non-motorised modes in urban
environments not only has major advantages in
terms of accessibility and economic activity, it also
improves social equity and it is certainly a crucial
aspect in improving urban quality of life. The type
of environment also influences the accessibility

of public transport too, as people will be more
willing to use these modes if it is safe, convenient
and pleasant to walk or cycle to public transport
interchange hubs. This is especially true if it includes
facilities for these modes, such as appropriate cycle
parking. Combining a package of measures has
proven to be efficient.

4.2 Urban transport and quality of life

Urban living offers a wealth of social and cultural
opportunities, and urban transport provides access
to them, as well as to work and training. However,
transport can also have a negative impact on the
quality of life. Key impacts relate to health and the
environment, for example noise, road safety and

air pollution (the latter is considered in detail in
Section 4.3). There are also wider impacts relating
to well-being, including congestion and associated
stress and social exclusion. Different cities prioritise
accessibility by different modes which, in turn, affect
quality of life and environmental impacts.
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4.2.1 Noise

Traffic exposes half of the EU's urban population to
noise levels above 55 dB (see Box 2.6). In most cities,
more than half of respondents agreed that noise

was a major problem in their city — this proportion
ranged from 51 % in Rotterdam and Strasbourg to
95 % in Athens (EC, 2010). Freight traffic can make a
significant contribution, accounting for 40 % of noise
emissions in urban areas (Korver et al., 2012).

Noise comes from all transport modes. Aviation
noise from airports is an increasing source of
contention with 725 500 people affected by 55 dB L,
noise levels around London Heathrow, 238 700 by
Frankfurt and 170 000 by Paris Charles de Gaulle
(Airports Commission, 2013). Aviation growth and
proximity to urban areas are key issues here. Actions
include night-time restrictions on aircraft movement
with Paris Charles de Gaulle currently providing
restrictions on flying possibilities related to aircraft
noise (Aeroports de Paris, 2011).

4.2.2 Road accidents

In 2010, around 38 % of all road traffic accident
fatalities occurred in urban areas in the EU-19 ().
Urban road fatalities have been reduced in the last
decade (by 39 %), slightly less than the reduction
of all road traffic fatalities (42 %). The EU aims to
reduce this to zero by 2050 and halve casualties
by 2020, ensuring that it is a world leader in safety
(EC, 2011).

Pedestrians are the most vulnerable travellers, with
70-80 % of pedestrian/vehicle crashes occurring
when people try to cross the road (OECD, ITF, 2011),
including between 33 % and 50 % at a pedestrian
crossing. This reinforces the need to improve
pedestrian crossing facilities in cities.

Reductions in driving speeds have been proven

to increase pedestrian survival rates (TRL, 2010).
According to the International Transport Forum
within the OECD (OECD/ITF 2011), speed
moderation in urban areas not only reduces the
likelihood of a collision but, moreover, the severity
of the injuries. Recent studies agreed that reducing
the impact speed from 50 km/h to 30 km/h decreases
the risk by a factor of 80 % for a pedestrian being
killed in a collision. The dangers posed by motor

traffic impact on people's ability to live comfortably
in cities and measures such as reallocating road
space can also reduce collisions. For example,
targeted measures on roads with high numbers of
pedestrians in the United Kingdom resulted in a
reduction in road casualties of 24-60 % (DfT, 2008).

Freight transport can be a key contributor to

road injuries, with Heavy Good Vehicles (HGVs)
responsible for over 42 % of cyclist deaths in London
(Keigan et al., 2009). The presence of freight traffic
can also reduce the perception of road safety,
reducing the uptake in walk and cycle modes.

The 30 km/h citizens' initiative claims that a
reduction in the maximum authorised speed, as
(http://en.30kmh.eu), will affect the average speed
of cars only slightly, while benefiting safety and
significantly encouraging non-motorised transport
in cities.

4.2.3 Traffic congestion

It is estimated that nearly EUR 100 billion —
around 1 % of the EU's GDP — are lost to the
European economy annually as a result of traffic
congestion (EC, 2007). This compares to a similar
EUR 100 billion figure due to the side effects or

so called 'external costs' (i.e. costs not paid by the
transport user) arising from transport air pollution
(EEA, 2013e). Meanwhile estimates of the external
costs of accidents come to just over double this
figure (CE Delft, 2011). In London, Cologne,
Amsterdam and Brussels, drivers spend more than
50 hours a year in road traffic jams (INRIX, 2010).
Congestion also impacts well-being, affecting road
users' stress. It has become clear that congestion
cannot be managed just by adding road capacity,
and an increasing number of cities are applying
integrated approaches to tackle congestion,
including measures related to access restrictions,
parking standards and pricing policies, land use
planning and improving non-motorised facilities
and public transport services.

4.2.4 Social inequalities
Social inequalities associated with transport

includes: exclusion from facilities for example
restricted access to shops and leisure services; the

(3) Data from the Community Database on Accidents on the Roads in Europe (CARE). EU-19 are: Austria, Belgium, Czech Republic,
Denmark, Finland, France, Germany, Greece, Ireland, Italy, Luxembourg, Netherlands, Poland, Portugal, Romania, Slovenia, Spain,

Sweden and the United Kingdom.
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monetary cost of travel potentially impacting on
access to employment and therefore on incomes;
and fear based exclusion whereby concerns over
safety and security impact on the use of public
transport services and walk and cycle modes
(Church et al., 2000 in Lucas, 2012). In addressing
such examples the provision of infrastructure;

the cost of travel (including the availability of
discounted or free travel passes) and measures to
improve transport safety all have a key role to play.

Transport-related inequalities can also be linked

to social networks and social capital. European
research highlights the role that car ownership, and
the associated mobility that this offers, can play in
developing the extent and strength of a person's
social network (Frei et al., 2009 in Lucas, 2012).
Correspondingly, having no car and living where
there is limited public transport infrastructure
result in declining social capital (Viry et al., 2009 in
Lucas, 2012).

4.2.5 The land take of urban transport

The amount of urban land allocated to residential
and commercial development, as well as major
transport infrastructure, can vary and significantly
affect the quality of life in cities. Such use of land
results in soil sealing — the loss of soil resources
due to the covering of land for housing, roads

or other construction work — and is viewed as
irreversible. Soil sealing within so-called Urban
Morphological Zones (UMZ) (defined as a set of
urban areas situated less than 200 meters apart and
which contribute to the make-up and function of
any given city) of European capitals varies between
23 % and 78 % (EEA, 2010). An average of 30 %

of soil sealing occurs in those areas of the UMZs
devoted to transport, mostly roads and associated
land (ETC/SIA, 2013, using the EEA's urban-atlas
dataset). This can, of course, vary depending on
the city in question and even the different parts of
the city, and is directly correlated with the level of
mobility and the different modes of transport used.

A minor proportion of urban land was devoted

to transportation in the pre-automobile era.

This consisted of a network of basic roads

used predominantly by pedestrians. Although
such use of land can still be found in European
cities today it contrasts sharply with modern
comparisons between the quality of space offered
by a motorway and shared areas for pedestrians
and cyclists. Nowadays, the amount of land that is
allocated exclusively to car transport and off-street
car parking tends to be out of proportion to the
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land actually available. This focus on supporting
the movement and placement of cars conflicts
with other modes of transport available (such as
pedestrians and bikes) but also with the need for
green and recreational areas.

An efficient transport system can improve the

use of land in urban areas, maximising the space
available for non-motorised trips. Better facilities
for walking and cycling provide a twofold

benefit in improving significantly the efficiency

of transport in urban areas and the quality of life
as perceived by citizens and visitors. Accessible,
good-quality, well-maintained green spaces and
playgrounds, modern transport systems and safe,
walkable neighbourhoods that encourage physical
activity and social interactions are key constituents
of urban quality of life (EEA, 2009).

4.3 Urban transport and air pollution

Air quality in cities is of major importance to
health. As the latest Air quality in Europe —

2013 report (EEA, 2013) shows, up to a third

of Europeans living in cities are exposed to

air pollutant levels exceeding EU air quality
standards. Between 2009 and 2011, up to 96 %

of city dwellers were exposed to fine particulate
matter (PM, ) concentrations above WHO
guidelines. Up to 98 % were exposed to O, levels
above WHO guidelines. As Figure 4.1 shows, the
proportions decrease when considering the limits
or targets set out in EU legislation because they are
in certain cases less strict than WHO guidelines.

The Air quality in Europe — 2013 report coincides
with the recent statement from the International
Agency for Research on Cancer (IARC), the
specialised cancer agency of the WHO, which
has officially classified outdoor air pollution as
carcinogenic to humans.

The contribution of transport to air quality was the
focus of the TERM 2012 report (EEA, 2012a), which
offered an overview and discussed the contribution
of all modes of transport to pollution emissions
(including the so-called 'secondary air pollutants', i.e.
NO, promoting tropospheric O,and PM formation)
and concentrations, detailing local and regional
effects and exploring the link between air pollution
and global warming. In general, figures from 2012
remain identical to the 2013 edition of the TERM
report, as the transport sector is responsible for 58 %
of all the NO, emitted in the EEA-33 in 2011, 32 %
only by road transport. In addition, the share of the
transport sector in overall emissions of PM, . is 27 %,
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Figure 4.1 Exposure to harmful levels of air pollution in the EU

EU urban population exposed to harmful levels of air pollution in 2011, according to:

EU limit/target values

PM
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Source: EEA, 2013.

and international shipping alone is responsible for
17 % of all SO, emitted. Methods known as 'source
apportionment techniques’, have estimated that the
averaged contribution of urban and local traffic to
PM,, concentration is 35 % while it is up to 64 % in

the case of NO, concentrations (EEA, 2012).

While considerable progress has been made in the
past twenty years in improving urban air quality, a
number of challenges remain. Road traffic contributes
significantly to breaches of air quality standards in
many cities and other urban areas. Boxes 2.4 and

2.5, from the TERM-CSI indicator chapter, provided
information on transport emissions of air pollutants
and the actual exceedances of air quality objectives
due to traffic respectively. In 2011, the NO, annual
limit value was exceeded at 42 % of Europe's urban
traffic measurement stations. Meanwhile, 43 %

of traffic locations recorded an excess of the PM,,
24-hour limit value. This is despite Directive 2008/50/
EC (EC, 2008) on ambient air quality and cleaner air
for Europe having established that this limit value
had to be met by 1 January 2005 (EEA, 2013).

In comparing Boxes 2.4 and 2.5 one observes
that the decrease in NO, emissions (29 %) from
road traffic sources between 2002 and 2011 is
considerably greater than the fall in NO, annual
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mean concentrations (ca. 8 %) measured at stations
close to traffic in the same period. This is attributed
primarily to the increase in NO, emitted directly into
the air from diesel vehicles (the proportion of NO,
in the NO, emissions of a diesel vehicle is far higher
than the proportion of NO, in the NO, emissions

of a conventional-petrol vehicle). Some cities in
Europe showed an increase in concentrations

of NO, measured close to traffic in the period
2002-2011 mainly due to the increasing number

of diesel vehicles. As a result, 5 % of the EU urban
population lives in areas where the annual EU limit
value and the WHO Air Quality Guidelines for NO,
were exceeded in 2011. Box 4.1 explains how Euro
standards have failed to deliver the reduction in NO
emissions that was anticipated for diesel vehicles.

2

Congested urban traffic conditions and frequent
short journeys can increase fuel consumption by

30 % and result in higher air pollution emissions per
kilometre compared to free-flowing longer journeys.
This is a consequence of increased cold engine
operation, higher fuel consumption in stop-start
conditions and less efficient performance of exhaust
emission abatement systems (EEA, 2012).

Buses, mopeds and motorcycles make up a higher
proportion of vehicle composition in urban
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Box 4.1 Tightening NO, emission standards for diesel vehicles has not delivered real NO, reductions

The technical requirements for the type approval of motor vehicles with regard to emissions have been
harmonised in the European Union to ensure acceptable limits for exhaust emissions of new vehicles sold in

EU Member States. These requirements, the so-called 'euro standards', have been implemented since 1993

(Euro 1) and continuous efforts to reduce vehicle emissions have been on-going, with the introduction of the

Euro 6 standard from 2014. As soon as a new emission standard enters into force, Member States must refuse the
approval, registration, sale and introduction of vehicles that do not comply with these emission limits.

The progressive introduction of Euro emissions standards has substantially reduced emissions of NO,, CO, volatile
organic compounds (VOCs) and PM in road motor vehicles. However, emission standards for diesel vehicles have
not delivered the NO, improvements anticipated. Increases in the fraction of NO, emitted as NO, by diesel vehicles
(both passenger and freight) has led to exceedances of NO, values in many European cities. This has become

one of the principle reasons why there is non-compliance with EU air quality regulations (see Box 2.5). For diesel
cars, the divergence between expected and real-world emissions was evident from the introduction of the Euro 3
standards implemented in 2000.

Figure 4.2 shows that while the NO, emission limit values for diesel passenger cars (left) have been reduced by
approximately a factor of 4 from 1993 to 2009 (Euro 1 to Euro 5), the estimated average NO, emissions in real
driving conditions have slightly increased (right). As a side-effect of engine technology developments, the share
of direct NO, emissions in the NO, mixture has increased at the same time, posing additional challenges for the
attainment of the NO, air quality standards. Increasing traffic volumes, coupled with the promotion of the sale
and use of diesel vehicles in EU Member States (mainly due to their CO, benefits), stresses the importance of this
issue.

Figure 4.2 Test results for a set of diesel cars

Passenger diesel cars — NEDC Passenger diesel cars — CADC 1/3 mix
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Note: These figures include the average New European Driving Cycle (NEDC) and the average Common ARTEMIS Driving
Cycle (CADC) (1/3-mix urban, rural, motorway) test results for a set of diesel cars.

Source: Kihlwein et al., 2013; and Hausberger, S., 2010.

The European Commission announced in November 2012, via its CARS 2020 Action Plan (EC, 2012), that it would
develop from 2014, and implement by 2017, a new driving test-cycle and test procedure. This will measure fuel
consumption and emissions from cars and vans and will ensure compliance with the Euro 6 limit values under
real driving conditions. Appropriate transitional arrangements will be in place from 2014 until 2017. For both
conventional and alternatively fuelled vehicles, Euro 6/VI emissions will begin to be introduced from 2013 for
heavy duty vehicles (i.e. HGVs and buses/coaches), from 2014 for passenger cars, and from 2015 for light goods
vehicles (LGVs).

As shown in Figure 4.2, the Euro 6 standard is therefore expected to substantially reduce the NO, emissions
from diesel engines in cars and other vehicles intended to be used for transport. The future level of NO,
ambient concentrations will clearly depend on the effectiveness of Euro 6 under real driving conditions and the
development of an effective new driving test-cycle.

A closer look at urban transport
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areas than they do nationally and lead to higher
emissions. Buses can emit high levels of NO, and
PM unless measures are taken to ensure they meet
strict emission standards. Mopeds and motorcycles,
particularly older models, are high emitters of CO
and VOCs.

City commuters are particularly vulnerable to
high concentration of pollutants in urban areas.
Indeed, during their regular journeys commuters

can receive up to 30 % of their inhaled daily dose
of black carbon (BC), and approximately 12 % of
their daily PM, , personal exposure, even though
such individuals usually travel for no more than

6 % of the day (Dons et al., 2012; Fondelli et al.,
2008). However, an assessment of population
exposure to air pollution during commuting in
European cities (ETC/ACM, 2012) reveals that the
mode of transport chosen can affect exposure levels
(Box 4.2).

Box 4.2

environment worldwide.

Exposure to air pollution during commuting in selected European cities by mode of transport

In general, exposure studies published so far have revealed that cyclists are exposed to lower PM concentrations
in comparison to those travelling by other vehicles, as the vehicle shell provides little protection from air pollution
to the passengers. Travelling by car has been shown to involve exposure both to higher PM (11 %, according to
Boogaard et al., 2009) and BC (Adams et al., 2002; De Nazelle et al., 2012) compared with cycling. Car travel
similarly involves inhalation of enhanced levels of CO (De Bruin et al., 2004; Vellopoulou et al., 1998; Dor et al.,
1995), VOCs (McNabola et al., 2008) and PM concentrations (Diapouli et al., 2008), especially during heavy traffic.
The pollutant exposure will, however, differ greatly depending on the intensity and speed of the traffic and the
type of ventilation inside the car. However, when accounting for inhaled doses, cyclists will receive higher levels of
PM, . due to their higher inhalation rate resulting from greater energy expenditure (McNabola et al., 2008).

The fact that proximity to the pollutant sources has a significant impact on exposure levels experienced by
cyclists and pedestrians highlights the benefits of physical separation of non-motorised modes from arterial roads.
One example could be to use parallel quieter streets as main bike routes alongside pedestrian facilities. The

need for reduction in the numbers of diesel vehicles in cities is also evident as a recommendation for the urban

European studies comparing PM exposure levels (pg/m?3) in different commuting modes

Car Bus Bicycle Taxi Subway
Barcelona, PM, ; (de Nazelle et al., 2012) 36 26 35 = =
Barcelona, PM, ; (Querol et al., 2012) 27
Dutch cities, PM, . (Boogard et al., 2009) 14-122 - 6-112 - -
Dublin, PM, . (McNabola et al., 2008); 83 128 88 = =
route 1
Dublin, PM, . (McNabola et al., 2008); 89 104 72
route 2
Florence, PM, ; (Fondelli et al., 2008) - 56 - 39 -
Belgian cities, PM,; (Int Panis et al., 2010) 38-74 - 50-73 - -
London, PM, . (Kaur et al., 2005) 38 35 34 42 =
Aberdeen, PM, . (Dennekamp et al., 2002) 11 38 — - -
London, PM, . (Pfeifer et al., 1999) = = = 33 246
London PM, . (Adams et al., 2001a) 36 39 29 = 202
Manchester, PM,, (Gee et al., 1999; 42 338 54 - -
Gee and Raper, 1999)
Arnhem, PM, . (Zurbier et al., 2010) 73-88 60-73 66-71 = =
Arnhem, PM, / (Zurbier et al., 2010) 42-45 57-61 35-37 = =
European studies comparing BC exposure levels (ug/m?3) in different commuting modes

Car Bus Bicycle Taxi Subway
Barcelona (de Nazelle et al., 2012) 17 6 10
Berlin (Fromme et al., 2008; EC) 8-14 6-109
Antwerpen (Dons et al., 2012) 6 6 4 5
London (Adams et al., 2002) 26-34 16-25 15-19

Source: ETC/ACM, 2012 (all article references are included in the reference chapter).
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4.4 Urban transport and climate change
mitigation

Urban transport has been estimated to account

for around 25 % of the CO, transport emissions
responsible for climate change, almost all attributed
to road transport (EEA, 2013a). This is in line with
recent modelling including international travel, as
shown in Figure 4.3.

The 'slow, stop and start' element of congested
urban traffic conditions and frequent short journeys
can result in higher carbon emissions per km

(as with air pollutant emissions) compared to
free-flowing longer journeys (EEA, 2012). Europe's
most congested cities of Warsaw, Marseille, and
Palermo have morning peak congestion levels of

84 %, 74 % and 64 % respectively (TomTom, 2013).
Disparities in real world and test cycle driving are
also exacerbated in urban driving conditions.

Cities have a role in leading action against climate
change, reflecting their contribution to emissions.
Meeting the EU climate change targets and the

60 % reduction in transport emissions by 2050
compared to 1990 levels will also depend on the
actions taken by cities, and their efficiency. Local
authorities are acting in various forms to facilitate
cleaner urban mobility options within the scope
of more general climate change objectives. For

Figure 4.3 Shares in EU transport
greenhouse gas emissions in

2010 (estimates)

Urban
freight
9 %

Inter-
urban
freight

Share in
transport
emissions

Freight
42 %

Passengers
58 %

Note:

These are updated estimates for 2010 based on the
PRIMES-TREMOVE model and are not from official
statistics. A short description of the model is provided
in the impact assessment accompanying the 2011
Transport White Paper (EC, 2011c).

Source: DGMOVE, 2013.
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example, the Covenant of Mayors, a grouping
comprising European local authorities and launched
by the European Commission, has agreed to meet
the European Union climate and energy package
objective to reduce the EU's 20 % CO, emissions by
2020 from 1990 levels.

The objective is to be achieved through concrete
measures aiming at increasing energy efficiency and
the development of renewable energy sources. This
involves the following stages:

* the preparation of a Baseline Emission
Inventory (BEI);

* submission of a Sustainable Energy Action
Plan (SEAP);

* the publication of implementation reports;

* the promotion of activities including the
involvement of citizens and stakeholders.

* the recognition of outstanding initiatives
through its '‘Benchmarks of Excellence' scheme.

When cities set their overall targets, they consider
the contribution different sectors and the actions
taken in those sectors can make. According to those
SEAPs with 'accepted’ status up until the March 2013
period, the transport sector has a key role to play, as
20 % of the total emission reductions are expected to
result from actions addressing urban transport (JRC,
2013). These actions include measures related to the
municipal fleet, public transport and private and
commercial transport occurring on the territory of
those countries having signed the SEAP and under
the competence of the local authority.

4.5 Setting the policy context

European cities face similar challenges of
congestion, air quality, road safety, climate
change and the need to ensure economic viability.
Transport policy at an EU level can help cities
overcome these challenges and identify and
implement solutions by providing methodologies
and examples of best practice and through the
setting of targets and objectives.

The key European policies and outcome messages
for urban transport are shown in Box 4.3.

The following chapters explore these challenges
and the policy targets and mechanisms needed
to address them. Urban passenger and freight
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transport patterns and underpinning drivers and and new methods to reduce impacts and optimise
needs are examined in Chapters 5 and 6. Existing travel are detailed in Chapters 5, 6 and 7.

Box 4.3 Key European policies and outcome messages for urban transport

Sustainable Urban Mobility Plans

Sustainable Urban Mobility Plans (SUMPs) aim to address current and future transport needs sustainably. They
are referenced in the Transport White Paper and the Action Plan on Urban Mobility. The European Commission
introduced ELTISPlus (www.eltis.org) to encourage and facilitate the broad uptake of SUMPs across European
cities. In developing the plan all aspects of mobility and sustainability should be considered.

The Transport White Paper (EC, 2011) sets out specific urban targets:

e 'conventionally-fuelled' cars will be phased out in cities by 2050 and their use will be halved by 2030;
e atarget of CO,-free city logistics in major urban centres by 2030;

e reducing road accident fatalities by 2030 by half and to zero by 2050.

The Action Plan on Urban Mobility (EC, 2009c) set out a clear framework for EU initiatives for urban mobility
while respecting the principle of subsidiarity. The actions identified from the plan were implemented through EU
programmes and initiatives from 2009-2012. Actions included:

e supporting local authorities in developing SUMPs and providing information on funding;
e overseeing the strengthening of passenger rights in urban public transport;

e working with Member States to achieve full compliance with the EU Disability Strategy 2010-2020, by including
the urban mobility dimension;

e supporting research and demonstration projects to assist the market introduction of lower and zero emission
vehicles and alternative fuels.

The Urban Transport Green Paper (EC, 2007) identified a number of core elements of sustainable urban
mobility, including the need to make towns and cities and their transport systems more fluid and accessible as well
as greener and smarter.

A closer look at urban transport 43


http://www.eltis.org

44

Part B | Urban passenger transport

5 Urban passenger transport

Key messages

e The density and design of urban form, the provision and quality of transport infrastructure and transport costs
(including parking and public transport fares) are key factors influencing the contribution of sustainable travel

modes to urban mobility.

e The percentage of public transport and walk and cycle modes increases in city centres of a higher density.

e Available data shows an average journey length for motorised transport between 9 and 22 km per day. These
distances provide many opportunities for more environmentally friendly modes of transport.

e The provision of cycling infrastructure is crucial in order for a city to achieve significant levels of commuter
cycling. Gaining the first 5 % modal share in a city with little commuter bike use is viewed as substantially

harder than achieving higher percentages.

e The availability and cost of parking act as a significant deterrent to car use with an increase in the price

resulting in a decrease in car use.

e Urban road user charging schemes in Europe have achieved significant reductions in traffic levels and related

emissions.

e Cities offer a number of advantages as regards the implementation of new vehicle technologies.

Urban passenger transport can be defined as the
movement of people within city centres and broader,
metropolitan areas. Recent work by the Organisation
for Economic Co-operation and Development
(OECD) and the European Commission (Dijkstra and
Poelman, 2012; OECD/EC, 2012) has attempted to
addpress this. It has identified 828 (greater) cities with
an urban centre of at least 50 000 inhabitants in the
EU, Switzerland, Croatia, Iceland and Norway based
on a spatial selection of high density population
areas. In order to improve mobility in urban areas one
must attempt to understand the context and functions
of cities, and the broader existence of commuting
areas, or urban clusters, where daily trips from/to the
main city are originated.

This chapter identifies and explains trends and
patterns in urban passenger mobility using data
from European cities. Because of the lack of available
data sets and the difficulty in comparing cities, the
selection of urban areas included throughout the
report is determined by the work already carried

out by different organisations. Such work has

been available for certain individual cities, yet no
comprehensive euro-wide urban transport dataset
has been produced so far. The purpose of including
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such data in this report is not to extrapolate city
level data to an EU level, but rather presents an idea
of the challenges facing urban areas with a view to
future policy actions.

Sections 5.1 and 5.3 use data to identify and explore
current mobility patterns in cities. Sections 5.2

and 5.4 consider planning, socio-economic, cultural
and policy influences to provide explanations for
these patterns. A similar approach is undertaken in
Chapter 6 to understand trends and influences in
urban freight transport.

5.1 Trends in urban mobility

Urban mobility trends relate to the contrast between
urban and non-urban areas, as well as to those
specific to urban areas. Comparing mobility patterns
in the city centre and in the greater metropolitan
area is one example. Trends relate to the modes
used, the length and purpose of journeys, and

trip patterns in a broader sense. A wide range

of quantitative data has been drawn upon to
understand these trends and infer explanations
within this chapter; however, care needs to be
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taken when making comparisons. For example,
methodological differences in collecting data mean
that direct comparisons between different cities
cannot always be made, and a more qualitative
approach has sometimes been necessary.

5.1.1 Modes used

Urban areas make greater use of public transport,
walking and cycling, with less reliance on cars
than non-urban regions (EEA, 2010a). Larger cities
also typically have lower car use. The European
Metropolitan Transport Authorities (EMTA, 2012
and 2012a) provide guidance on the definition
with 'main city' being typically the most important
city of the area, or the capital of the region,

while 'metropolitan area' is seen as the group of
municipalities or administrative units which have
strong links on mobility, the provision of urban
services, etc. In addition this area falls under the
competence of the Public Transport Authority
(PTA). This leads to different ways of organising
the administrative and institutional aspects of
local authorities. This highlights the differences
between metropolitan areas, where public transport
systems are co-ordinated on a regional basis (large
parts of rural areas are integrated in the provision
of services), and those where public transport

is organised on a more urban and local scale.
Nevertheless the configuration of these PTA Areas

is a result of socio-geographical and economic
processes as well as the underlying administrative
structure in each country.

The modal split for metropolitan and main city areas
for 2011 and 2009 is provided below in Figures 5.1
and 5.2 using EMTA data. The choice of years (2011
and 2009) reflects the availability of data for all
modes. Data prior to 2009 are available but do not
cover walking and cycle modes at the city level.
Note that not all EMTA cities are included in both
Figures 5.1 and 5.2 reflecting data availability for
both 2009 and 2011.

Metropolitan areas (Figure 5.1) typically have higher
levels of car use than main city areas (Figure 5.2),
mainly because commuting distances are higher

and public transport has more difficulties to provide
convenient services and widespread accessibility

to usually more sprawl settlements. The use of
sustainable transport modes (walking, cycling and
public transport) is more prevalent inside main
cities. Typically, more than 60 % of modal share
comes from these 'sustainable transport' modes
(EMTA, 2012 and 2012a) but it can be higher than

80 %, for example in Barcelona (86.1 %) and in the
central Paris region of Ile-de-France (87.2 %).

Bus use dominates public transport demand in half
of the EMTA cities (EMTA, 2012 and 2012a), and
metro, tram and suburban rail all play contributory

Figure 5.1 Modal split for metropolitan city areas for 2009 and 2011

2011
Amsterdam 2009

Vienna 2009

50 60 70 80 90 100

Il Modal share of walk and bike (%) [ Modal share of public transport [ Modal share of the rest of motorised modes (%)

Source: EMTA data for 2009 and 2011 (EMTA, 2012 and 2012a).
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Figure 5.2 Modal split for city areas for 2009 and 2011
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Source: EMTA data for 2009 and 2011 (EMTA, 2012 and 2012a).

roles. The importance of the metro system is clear in
cities such as Madrid, Vienna, Stockholm and Paris.

The role of walking and cycling varies among the
cities (from EMTA data). Main cities with over

40 % of walking and cycling include Amsterdam
(68.0 %), Stockholm (44.6 %), Copenhagen (42 %)
and Seville (40.8 %). Cities with lower levels in 2011
are Turin (33.4 %) and Stuttgart (23 %). Overall,

the contribution from these modes at both city and
broader metropolitan area is increasing over time
according to the figures above.

In the period 2009 to 2011, walking and cycling
increased considerably in certain cities. For example,
in the city of Stockholm non-motorised modes
increased from 34.0 % in 2009 to 44.6 % in 2011

and in the Ile-de-France region (which includes
Paris) they rose from 50.0 % to 55.4 %. The use of
motorised transport decreased in both cities over the
same period, suggesting that some car users have
switched to non-motorised modes.

5.1.2 Length and trip purpose

Personal journeys typically include work
(commuting), school (education), shopping, leisure
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and business. Commuting and education related
journeys account for at least 25 % of all journeys
made in the metropolitan regions. Commuting and
education, alongside business trips, are identified

as potentially being easier targets for mobility
management than other trips (European Platform on
Mobility Management (EPOMM), 2013). This reflects
the potential for the implementation of school, work
and business travel plans. Table 5.1 shows journeys
from home to work and school as a percentage of all
journeys for a selection of metropolitan areas.

Commuting times are the longest in Europe's
capitals and larger cities (EC, 2010). In Paris,
Stockholm, Rotterdam, Prague, Warsaw, Bucharest,
Budapest and London, over 50 % of those
commuting to work or education spend over

30 minutes per day on their journeys. From the

75 cities in the EU, Croatia and Turkey where the
survey was conducted (EC, 2010), people in London
and Budapest are most likely to have a commute

of more than an hour (23 % and 32 % respectively).
Smaller cities such as Iraklion, Oviedo, Oulu,

Braga, Luxembourg, Verona and Burgas, typically
have shorter commuting times. In these cities, less
than one-sixth of respondents needed more than

30 minutes to access work or education and at least a
quarter needed no more than 10 minutes (EC, 2010).
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Table 5.1
selection of metropolitan areas

Journeys from home to work and school as a percentage of total journeys for a

Metropolitan areas
school journeys

% home to work & Metropolitan areas

% home to work &
school journeys

Stadsregio Amsterdam 26.0 % Madrid community 56.4 %
Barcelona Metropolitan region 37.1 % Paris Ile-de-France 35.8 %
Berlin-Brandenburg 28.0 % Metropolitan area of Seville 33.6 %
Birmingham (UK, West Midlands) 25.8 % Sheffield (UK, South Yorkshire) 25.0 %
Brussels Metropolitan 52.0 % County of Stockholm 38.0 %
Budapest (central Hungarian region) 46.6 % Stuttgart region 31.6 %
Cadiz Bay 42.7 % Turin Metropolitan region 37.9 %
Helsinki 32.4 % Valencia Metropolitan region 45.7 %
Greater London 25.1 % Vilnius 87.0 %
Lyon Urban Community 32.0 %

Note:

Source: EMTA Barometer 2009 (EMTA, 2012).

In general, as Banister (2008) stresses, time spent
travelling may have remained constant as cities have
spread, but distances and speeds have increased
substantially. One can also note that cities and
metropolitan areas have grown as a consequence of
faster modes of transport and general affordability
and with a general lack of measures curbing any
undue impacts on the environment.

Commuting times do not always relate to the mode
of transport used. They were longest in capitals
where there was typically a high level of public
transport use, and shorter in the smaller cities where
respondents could walk to work. However, there
were also cities with a high use of car/motorbike or
bicycle where commuting times were also long, such
as Dublin (EC, 2010).

Cities with lower car ownership, for example due
to fiscal measures, may have a higher average car
journey length. For example, EMTA data suggest
that Greater Copenhagen, in comparison with
other cities, has a very low car ownership rate of
333 vehicles per 1 000 inhabitants but the highest
journey length for motorised transport, at 32 km
(EMTA, 20012). Possible reasons for this include
those with the greatest need for private transport
will purchase a car, despite potential fiscal barriers,
and will therefore travel further. An additional
explanation is that if the cost of car ownership is

Data relate to surveys carried out between 2004 and 2009.

high, people may tend to use the car much more, to
get 'full use' out of it, and this would also impact on
total journey length. This also is also dependant on

the price of fuel.

According to the data available for a number of
EMTA metropolitan areas (*), the average journey
length for motorised transport is between 9 and

22 km per day. These distances provide many
opportunities for clean modes of transport, such as
electric or pedal bikes as well as electric vehicles or
public transport services.

5.2 Underlying factors determining
urban passenger transport patterns

The urban passenger transport patterns detailed

in Section 5.1 are influenced by the size, planning
(density) and design of the city as well as
socio-economic factors, including population levels
and economic activity (GDP). The provision and
the quality of infrastructure as well as the costs of
the different modes play key roles in determining
such transport patterns. Policy mechanisms relate
to these factors and are explored in detail in
Section 5.4. However, the different factors must not
be considered in isolation; the interplay between
them must be recognised, even if it cannot be
quantified.

(*) Data available for nine metropolitan areas: Amsterdam, Barcelona, Birmingham, Helsinki, London, Lyon, Madrid, Sheffield, and

Stockholm.
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5.2.1 Urban form — size, density and design

Transport fuel use is generally understood to reduce
when urban density increases. This was first proposed
by Newman and Kenworthy (1989, 1989a) with the
research being a topic of much debate and discussion.
As aresult, this research has been complemented by
numerous other studies. These include Karathodorou
et al. (2010) who concluded that urban density does
affect fuel consumption, suggesting that this is
through variations in the car stock and the distances
travelled. The proposition is that higher density cities
result in shorter travel distances and more walking
and therefore the area covered by public transport is
such that the public transport network becomes more
viable (Karathodorou et al., 2010). This correlates
with the findings in Section 5.1.1, which show how
the percentage of public transport and walk and cycle
modes increases in city centres, which are typically of
a higher density.

5.2.2 Quality and provision of transport
infrastructure

The quality and provision of transport infrastructure
has a clear influence on modes used. Cities with
targeted walking and cycling policies, for example

Copenhagen and Amsterdam, have a high modal
split of these (42 % and 68 % respectively). This is
consistent with broader research. For example, in a
study covering 213 medium-sized European cities,
Santos et al. (2013) identified a positive relationship
between bicycle share and the length of the bicycle
network.

Cultural practices with regards to modes used

are not generally embedded within populations.
Even the well-known and established cycling cities
of Copenhagen and Amsterdam have developed
their strong cycling infrastructure and ethos over
time. Visionary political will and investment in
infrastructure can result in dramatic changes.

For example, Seville is number 4 in the 2013
Copenhagenize Index of bicycle-friendly cities (see
Box 7.2), with modal share increasing from 0.5 %

in 2006 to 7 % in 2013. The Index was keen to stress
that although a modal share of 15 % is a motivating
target for European cities, it is much harder to
achieve the first 5 % than subsequently moving to
15 %. The provision of infrastructure played a key
role in this increase with 80 km of bicycle routes
being introduced in one year. As it was highlighted
by the EU project Bypad-Bicycle Policy Audit (www.
bypad.org) for cities that have the lowest level

Figure 5.3 Bicycle traffic in Berlin since 1951 — relative change in percentage
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Bicycle traffic in Berlin as a whole
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Senate Department for Urban Development and the Environment, 2011, Mobility in the City — Berlin Traffic in Figures 2010.
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of bicycle use (< 10 %) promotion campaigns can increasing with the number of buses per head of
be the cheapest way but are certainly not enough population (Santos et al., 2013).

to stimulate cycling when it is still unsafe and

uncomfortable to cycle. Taking the decision to invest

in safe bicycle infrastructure or traffic calming zones  5.2.3 Socio-economic factors

in a city with a low bicycle use is often the most

difficult but the best decision in the whole process Socio-economic factors affecting transport mode
of improving the bicycle policy. Investments in choice include GDP. Historically an increase in GDP
non-motorised modes of transport in Berlin have correlates with growth in car ownership, however,
brought noticeable effects. Berliners travel on foot decoupling appears to have occurred in some
or by bicycle on four out of every ten journeys, wealthy cities; for example, Hamburg and Helsinki
and traffic counts have shown increasing figures have high annual GDP per capita but low rates of
for bicycle traffic in recent years (see Figure 5.3). car ownership. Explanations are analysed at the
According to the 2013 Copenhagenize Index (see Member State level. A number of reasons have been
Box 7.2), Berlin has reached a modal share of 13 % suggested, using Finland as an example: the role
with a variety of infrastructure solutions, but a lack of a high vehicle acquisition cost and fuel prices;
of uniformity within the network has impacted on good public transport; a decrease in the status of
the easy of travelling around. passenger car; and the potential for the use of a
person's travel time budget for faster modes (Tapio,
The provision of high-quality infrastructure also 2005). While for Germany, an analysis of travel
helps address barriers relating to perceived or actual  trends of young adults in Germany (Kuhnimhof
safety with regard to walking and cycling. This et al., 2012) suggests the importance of multimodal
perception can act as a barrier to the take up of these  travel behaviour, and the levelling out of gender
modes and exclude people from using them. Public differences in car ownership, suggesting a peak in
transport shows a similar picture, with its share car ownership.

Figure 5.4 GDP in relation to car ownership growth, 2011
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This decoupling ties in with a broader pattern with
regard to car ownership and use. In western Europe
and North America, car travel demand appears

to be decreasing, remaining at the same level, or
growing only slowly (Newman and Kenworthy,
2011; Puentes and Tomer, 2008; and Le Vine et al.,
2009). The concept of, and potential for, Peak

car' is therefore under much discussion, with the
proposition that car use and ownership could have
peaked, in certain cities and countries. Goodwin
(2012) explores these and other factors, including
changes in the symbolism of vehicles, the role of
public transport and smart mobility. Goodwin
(2012) also highlights the emphasis by some on an
economic explanation, thus reflecting the financial
challenges over the last few years.

In central and eastern European cities, car use is still
growing. For example, in the Polish city of Gdynia,
car use increased from 31 % in 1996 to 48 % in 2010.
A 2012 study carried out in the cities of Budapest,
Copenhagen and Karlsruhe aimed to gauge young
people's attitudes towards transport. In Budapest
(ITAS/KIT, 2012), the majority of young people
interviewed used public transport because it was
necessary rather than it being a preferred means of
transport. This was in comparison with Karlsruhe
and Copenhagen, where those interviewed had a
high rating of the transport system and cycling,
respectively. In Budapest there was greater interest
in car ownership.

Analysis at the EU-13 and EU-15 level (detailed
in Chapter 3) supports these propositions, with
car passenger km increasing in the former and
stabilising in the latter.

5.2.4 Costs of transport

A key determinant of transport choice can be cost.
For public transport, the costs to users are clearly
visible, associated with an individual journey

and paid in advance in the form of a ticket. By
contrast, drivers underestimate the true costs of
their journeys, often only taking into account fuel.
Maintenance and vehicle depreciation costs are not
always factored into these calculations.

If fare prices rise, public transport share can
decrease (Santos et al., 2013). However, this needs
to be set against other factors including the quality
of transport services on offer. Integrated ticketing
and advanced ticket systems, such as the Oyster
card in London, can help reduce boarding times
and improve the passenger travel experience. It can
also help reduce fare evasion, with Transport for
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London reporting a reduction from 17 % to less than
3 % since the introduction of the Oyster card (SDC,
2010). This can, in turn, increase revenues available
to further improve public transport provision.

The flexibility of smart card mobility and the
absence of up-front costs can echo the convenience
of car ownership and reduced or free travel for
disadvantaged groups can help address issues of
social inequalities.

The availability and cost of parking is one of

the most important determinants of car use
(Tsamboulas, 2001). Surveys conducted in six
European countries suggest that up to two-thirds of
car journeys end with parking either on the street
or in a public parking area (JRC, 2012). Regulatory
mechanisms include caps on the amount of parking
spaces and various other parking restrictions.

In addition, parking fees can act as a significant
deterrent to car use with an increase in the price
resulting in a decrease in car use.

Other economic based measures include earmarking
of parking charge funds to invest in sustainable
transport schemes. For example, in Barcelona 100 %
of parking fees contribute to Bicing — Barcelona's
bike sharing scheme (ITDP, 2011).

Figure 5.5 Parking charges and car modal
share
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In terms of traffic, urban congestion charging has
been introduced to help manage levels in several
European cities with perhaps the most notable
examples being in London and Stockholm. The
pricing mechanism is designed to drive efficiency in
transport demand to encourage consolidation, mode
shift and removal of unnecessary trips. Stockholm
has reduced traffic levels by 22 % and has achieved
a reduction in congestion (travel time) of 30-50 %,
with emissions decreasing by 12-14 % within the
central charging zone (JEG, 2010; and EC, 2011d).

In the case of the London scheme, traffic levels have
been reduced by 15 % (JEG, 2010). Such charges

can also support investment in public transport and
other schemes and help generate modal shift. For
example, there was an increase of 37 % in the number
of bus passengers entering the congestion charge
zone in London, in the first year of introduction of
the scheme, with half attributable to the charging
(TfL, 2004). Table 5.2 shows some impacts of urban
road-user charging schemes.

5.3 Clean urban passenger vehicles

Cleaner vehicle technologies alongside measures to
reduce car use will play a key role in ensuring that
European cities are more liveable and reducing the
environmental and health impacts of transport. As
touched upon in Chapter 4, the negative impacts
can be severe. The EC has a target to halve the use
of conventional cars in urban areas by 2030 and
phase them out of cities by 2050 (EC, 2011). New
cleaner vehicle technologies include hybrids, plug-in
hybrids, electric and hydrogen-powered vehicles.
These vehicle technologies are applicable to all
passenger modes — cars, buses, personal rapid
transport and two wheeled transport. The take up

of these new vehicle technologies will be supported
by the proposed new directive on infrastructure

for alternative transport fuels (EC, 2013a). Here the
minimum number of electric vehicle charging points
at Member State level is detailed. Expectations for
the take up in urban areas for example for electric
vehicles is also clear (EC, 2013a).

Some cities are implementing local initiatives

to try to encourage the introduction of cleaner
vehicles. Residents and businesses in The Hague
can benefit from a government scrappage scheme
which focuses on petrol cars from before 1991 and
diesel cars from before 2005. Such a scheme allows
them to apply from 1 July 2013 for a grant if they
have an old car that could be scrapped. A higher
subsidy applies if the old vehicle is replaced by a
more environmentally friendly model. The subsidy
may eventually be as much as EUR 3 500, but other
(regional and national) subsidies may apply as well.
The scheme will run until April 2014 but could finish
earlier if the EUR 1.5 million available is allocated.
This is a continuation of a successful scrappage
scheme which ran from 2008-2010 and which was
successful in taking about 6 000 old cars off the road
(Denhaag, 2013).

Cities offer a number of advantages as regards the
implementation of new vehicle technologies. The
shorter distances travelled are typically suited to
electric battery-powered vehicles such as cars, bikes
or buses (the range of electric vehicles is currently
100 km to 160 km). Fuelling infrastructure, such
as electric plug-in points and hydrogen pumps, is
more feasible at the urban level, as is subsequent
maintenance. The local air quality, decrease in
emissions and the noise benefits offered by these
lower carbon vehicles also help to address the key

Table 5.2 Traffic and CO, reduction monitoring results in different urban road-user charging
schemes in Europe
City/ Traffic Notes on the co, Notes on the
scheme % change traffic change % change CO, change
London - 16 % % change in vehicles, 2006 versus 2002 - -
during charging hours
Stockholm - 22 9 During the trial, - 25 % lower thereafter - 339 Between 2006 and 2008
compared to what it would have been
without the system
Bologna - 23 % Access reduction during charging hours on - -
a working day 1004-2006
Milan - 14 % Decrease in vehicles accessing the - 14 % Change after nine months of
Ecopass Zone, 2007-2008 operation
Rome - 18 % From 2000 to 2005 -21% Change in mean values

between 2001 and 2004

Source: EC, 2011d.
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challenges of environmental protection and climate
change as identified in Chapter 4.

Carbon emission savings associated with the

introduction of Plug-in Hybrid Electric Vehicles
(PHEVs), electric and hydrogen-powered vehicles

A closer look at urban transport

depend on how the electricity or hydrogen is
generated. As the electricity grid is decarbonised,
savings will increase. PHEVs might save 30 % rising
to 40 % in 2020, with battery-electric and hydrogen
fuel cell vehicles achieving over 50 %, rising to
nearer 70 % in 2020-2030 (RAC Foundation, 2013).
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6 Urban freight transport

Key messages

e Urban freight is a vital part of the urban economy delivering goods and services to city residents and businesses.

e It is dominated by road transport as the final leg of a potentially long and complicated supply chain, with limited

options for modal shift.

e Different estimations show that freight comprises some 10-18 % of urban road traffic, but the share of
emissions of freight vehicles of total urban traffic emissions is estimated to be between 20 % and 30 % or even

reach 40 % depending on the local situation.

e Measures to manage the relationship between residents and traffic, particularly in city centres and historic towns
include pedestrianisations, vehicle size and weight controls, parking and loading controls, and delivery time

windows.

e The key to improving the environmental performance of urban freight lies in better and more efficient logistics

and the use of low or zero emission vehicles.

Urban freight transport is generated by the
movement of goods into, out of, and within towns
and cities and is closely linked to national and
international freight transport patterns. Unlike
passenger transport, it is largely generated by
private businesses and operates on a purely
commercial basis. It is a vital part of the

economy of urban areas but can have significant
environmental impacts. For example, urban freight
traffic is more polluting than long-distance freight
traffic as fuel consumption increases sharply if
vehicles make frequent stops (DG MOVE, 2012).
Despite this, the sector has received relatively
limited attention from both researchers and
policymakers (Savy, 2013).

6.1 Characteristics of urban freight

Data on urban freight are limited. However, where
data are available, overall trends and characteristics
can be seen, primarily that urban freight transport

is dominated by road transport. For example, a
comparison of mode shares for freight movements in
tonnes lifted for London and Paris shows that road
transport dominates at around 90 % of tonnes, with
rail and water both having roughly a 10 % share
(Allen, 2012; TURBLOG, 2011). In Berlin; road freight
transport in total freight transport volume is around
75 %, while rail and inland navigation each account

for more than 10 % (Senate Department for Urban
Development and the Environment, 2011).

A study of cities in the United Kingdom by Allen
(2010) suggested that the amount of inbound goods
is generally greater than outbound goods, reflecting
a decline in manufacturing in urban areas. The
proportion of local freight is related to city size,
ranging from 15 % of total road freight for smaller
cities up to 40 % for very large cities. Data on the
distances in kilometres travelled by vehicles show
the contribution of freight movements to urban
traffic levels. It has been estimated that freight
comprises some 10-18 % of urban road traffic, but
contributes some 40 % of air pollution and noise
emissions (Korver et al., 2012). According to a recent
study (DG MOVE, 2012) the share of emissions of
freight vehicles could vary between 20 % and 30 %
of total urban traffic emissions depending on the
local situation. As an example, traffic management
measures will impact fuel consumption, as this
increases sharply if vehicles make frequent stops.
Another important trend is the amount of LGVs
relative to HGVs. These proportions can vary from
country to country. In the United Kingdom, LGVs
make up the largest proportion of freight vehicles,
typically over 80 % in urban areas. The level of
LGV traffic in urban areas has remained stable or

is growing, whereas HGV traffic has been falling
(Figure 6.1).
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Figure 6.1 Relationship between light and
heavy goods vehicle traffic in the
United Kingdom
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Note: Growth in vehicle km data for the United Kingdom;
ratio is the ratio of HGV vkm to LGV vkm.
Source: DfT, 2012.

The fleet mix will also vary according to the type of
trip; inbound and outbound traffic will be dominated
by larger vehicles doing longer hauls, and local traffic
with smaller vehicles doing shorter trips.

A key factor in freight transport efficiency is the load
factor', which is the ratio of the average load to total
vehicle freight capacity (vans, lorries, train wagons,
ships), expressed in terms of vehicle kilometres.

A study of urban freight data in the United Kingdom
(Allen, 2010) included statistics on loading factors for
inbound, outbound and local deliveries. On average,
inbound deliveries had the highest loading factor

at around 60-70 %, with local deliveries the lowest

at around 40 %. Outbound deliveries had loading
factors of around 50 %. This suggests that greater
consolidation of local freight deliveries offers some
opportunity for improvement.

6.2 Factors driving freight patterns
6.2.1 Land use and planning
Basic patterns of urban freight transport can vary

significantly from city to city. Two key factors
influencing this are the presence of key transport
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hubs or manufacturing facilities and city size and
population. This is illustrated in Figure 6.2 which
shows the amount of tonnes lifted per capita for
various urban areas in the United Kingdom. Bristol
and Southampton, which are major ports in the
United Kingdom, show very high levels of freight
movements. Similarly Milton Keynes, which is
strategically located as a distribution hub on the
key motorway network, has high freight flows.

Larger cities containing a number of separate
centres will have a greater proportion of freight
transport within the urban area, and these local
journeys will be longer. Smaller cities with one
single central area will have much less local traffic
with most freight tending to only come into, or out
of, the city. Smaller cities will also have a higher
proportion of smaller goods vehicles operating as
loads will not be as high.

The movement of freight facilities to the edge of
urban areas (so-called logistics sprawl) has been a
feature of urban freight transport in recent years
(Moazami, 2011; TURBLOG, 2011; Savy, 2013).
This follows a reduction in urban manufacturing,
increasing land prices, congestion, better access
to transport infrastructure and the pressure for
more residential and retail space in urban centres.
This has tended to reduce heavy truck movements
in urban areas, but has increased the number of
smaller vehicles and journey lengths for freight
transport servicing city centres (TURBLOG, 2011).

Despite the relationship with land use and urban
development, freight transport is poorly represented
in planning policies at the urban level (Allen,

2010; Moazami, 2011; TURBLOG, 2011). Without
the integration of urban freight into planning

and transport policies there is a potential conflict
between freight transport and urban renewal and
passenger transport objectives. In recent years, this
situation has started to change with more effort
being put into the planning and management of
urban freight transport in larger cities such as Paris
(see Box 6.1), Berlin and London.

6.2.2 Access control and delivery windows

With the rise in congestion, associated pollution

and increasing levels of urban living, many

cities have introduced access controls to manage

the relationship between residents and traffic,
particularly in city centres and historic towns.
Management techniques include pedestrianisation,
vehicle size and weight controls, parking and loading
controls, and delivery time windows.
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Figure 6.2 Tonnes lifted per capita in 16 urban areas in the United Kingdom
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Box 6.1 Urban logistics planning in Paris

The freight strategy for the city of Paris aims to
reduce emissions from freight transport and supports
innovation in logistics to improve efficiency. Its focus
is on encouraging freight facilities back into more
central areas to reduce logistics sprawl and the re-use
of rail transport. The key measures in the strategy
include:

e integrating suitable delivery areas into premises
in new developments;

e reserving areas close to rail and waterways for
logistics activities;

e identifying additional part-time transit ports along
the River Seine for the transhipment of goods
from boats to delivery vehicles.

These planning policies have helped to maintain and
further develop rail and water-based freight in the
city, with an expected increase in rail mode share
from 3 % to 6 %. They have also been complemented
by new 'urban logistics spaces', which are designed to
consolidate inbound goods for specific neighbourhoods
with final delivery using green vehicles (e.g. tricycles
and electric vehicles). An example of a project
generated by this planning policy is the Monoprix

rail transhipment centre which is estimated to

have reduced truck movements for servicing their
stores from 1 000 000 km to 300 000 km per year
(TURBLOG, 2011).

Photo: © Laetitia Dablanc, 2013
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These controls have significant benefits for urban
and city residents, but if not handled properly, can
generate inefficiencies in urban freight transport
(DG MOVE, 2012). For example, delivery windows
can increase the number of vehicles required to
service premises, with more vehicles needed to
service all the delivery points within the given
time window. This can concentrate freight traffic at
peak times. Size and weight restrictions can lead to
more vehicles to carry the same amount of goods
and so increasing noise, emissions of air pollutants
and GHGs. However, cities often take contrasting
approaches; for example, London has a night-time
lorry restriction to reduce noise for residents,
whereas Paris encourages night-time deliveries to
reduce peak hour congestion (TURBLOG, 2011).
Therefore such schemes need to be designed to meet
local circumstances and could include additional
environmental regulations as is the case in Paris,
with an afternoon time window reserved for the least
polluting vehicles.

Managing these potential conflicts through a
consideration of freight transport in the planning
process and engagement with the freight community
is key to their successful introduction. Many cities
across Europe now operate freight partnerships
where they work co-operatively with local industry
to improve delivery conditions. Examples include
Utrecht, Ljubljana, Hanover or Dusseldorf. Failure to
do this can result in freight companies disregarding
the controls and accepting penalties, as this is less
costly for their business (CIVITAS, 2012).

In terms of access control, the impacts of freight
transport on cyclists and other vulnerable road users
need to be considered. These can be linked with
delivery windows, for example the emphasis in Paris
on night-time deliveries can increase cyclist safety
(British Cycling, 2013). Impacts can also be minimised
through the use of segregated cycling infrastructure;
close proximity warning systems; the use of wide
view vehicle mirrors to reduce blindspots and
side-guards. Hauliers can also gain advice through
the joining of a reputable best practise organisation.

6.2.3 Just-in-time delivery and e-commerce

The development of information technology systems
in freight and logistics has led to the concept of

lean distribution and just-in-time (JIT) deliveries
(Moazami, 2011). Through better exchange of
information along the supply chain, there has been

a move away from stock-holding to a much leaner
system with central distribution and reduced times
between order and supply. This has been driven
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by a desire to reduce the amount of stock held and
the number of warehouses in supply chains. The
result has been smaller, more frequent deliveries to
retail and catering premises. This in turn has tended
to reduce load factors and increase the number of
delivery vehicles in urban areas. This increase in
transport activity may seem counter-productive

for businesses, but since transport costs typically
account for only around 10 % of the cost of a
product (EC, 2006; Rodrigue and Notteboom,

2013) any increase in transport costs is offset by
reductions in stock holding. In trying to manage
freight movements, increasing costs in the supply
chain, such as warehousing or handling costs, might
be counterproductive. Conversely environmental
improvements to vehicles may not significantly
increase the overall product costs.

Another driver related to the development of IT is
the dramatic increase in e-commerce. The number of
people ordering goods over the Internet has doubled
in Europe in the last 10 years from 20 % to 43 %

(EC, 2012a). The highest levels of Internet shopping
are seen in northern Europe in countries such as

the United Kingdom and Sweden (as shown in
Figure 6.3). This correlates strongly with broadband
Internet penetration. Internet shopping can result

in a reduction in shopping trips, but an increase in
residential delivery trips. For example in 2006, it
resulted in 138 million less passenger car km (0.4 %)
and 35 million (0.2 %) more delivery van kilometres
in the Netherlands (Weltevreden and Rotem-Mindali,
2008).

This rise in e-commerce has shifted delivery away
from traditional retail outlets to the parcel and courier
sector. This has had a similar effect to the introduction
of JIT deliveries in more centralised stock-holding.

It is also shifting some retail delivery into residential
areas. These have not traditionally been a key node
for urban freight transport, but this may be changing
and the management of residential areas will need to
consider these deliveries. One of the problems with
home delivery is when the customer is not at home.
The level of missed deliveries has been estimated as
between 2 and 30 % (Edwards et al., 2009), resulting
in increases in vehicle activity and emissions from
subsequent trips, although solutions to this problem
are available (see Section 7.1.2).

6.2.4 Fragmentation and consolidation

All these factors can generate fragmentation and
inefficiency in urban freight transport, particularly
for the 'last mile of delivery'. This is illustrated by
the rapid growth in the parcel and courier sector
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Figure 6.3 Percentage of people in the EU-27 who have ordered goods over the Internet in

the past 12 months, 2011
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linked to JIT delivery and e-commerce, and also by
the liberalisation of the postal market. Although
generating significant business benefits, light
freight vehicle movements has increased in cities,
particularly van use, as can be seen in Figure 6.4.

Reducing the impact of these drivers on urban freight
transport requires greater consolidation for both

the supply and demand of goods. For the supply
side, the concept of urban consolidation centres or
zones has been developing over a number of years,

Figure 6.4 The change in urban freight vkm in London between 1994 and 2010
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where inbound goods are consolidated for more
efficient distribution around the city. On the demand
side, businesses can work singly or in groups to
consolidate their demand, for example through
Delivery and Servicing Plans (DSPs). Such efficiency
improvements will also help reduce business costs.

6.3 Clean urban freight

Urban freight transport is largely road-based

and vehicles are almost entirely fuelled by diesel.
Freight vehicles are increasingly being targeted in
emissions reduction policies at national and urban
level. The European Commission has a target of
CO,-free city logistics in major urban centres by
2030 (EC, 2011), which will require a major shift
in operating patterns and the adoption of new
technology. There are also EU targets for average
emissions of CO, for new vans sold in the EU
(EC, 2011b).

6.3.1 Mode shift

The Transport White Paper noted that freight
transport over short and medium distances (below
300 km) is likely to remain road-based into, out of,
and within urban areas. Water and rail can play

a part but their expansion can be limited by the
available infrastructure and by competition with
passenger transport.

However, there are a growing number of examples
of the use of urban rail networks for deliveries.
One of these is the use of rail transhipment by the
Monoprix supermarket chain in Paris (TURBLOG,
2011), estimated to have reduced lorry movements
by 70 %.

There has also been an increasing interest in using
urban tram and metro systems to distribute freight,
as in Dresden and Zurich (ELTIS, 2013, 2013a). For
courier-type deliveries in more densely populated
areas, there is the potential for the final leg of

the journey to be by cycle or on foot. In Paris for
example, Geodis operates local transhipment bases
with onward delivery by electric van or powered
tricycle (ELTIS, 2013b).

6.3.2 Low emission vehicles
With the limited options available for mode shift
in urban freight the introduction of low and

zero emission technologies will be particularly
important in reducing the environmental impact
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of freight vehicles. The range of new technologies
available was discussed in detail in the 2012 TERM
report. In the short term the focus has been on

the improvement of existing technology through
the use of exhaust emissions controls primarily
through improved Euro Emission standards, but
also as retrofit technology. In the medium term
there are opportunities for gas vehicles, particular
biomethane vehicles, and hybrid and electric
vehicles. In the longer term hydrogen presents a
potential opportunity.

However, there are a number of barriers to the
adoption of these technologies including:

* potential increases in operating costs — this
can be increased service/maintenance costs for
emissions control equipment and increased
capital cost for new technologies;

* new infrastructure requirements — in the case
of gas, electric or hydrogen fuels;

¢ changes in operating patterns — particularly
for new technology where range and refuelling
patterns may be different;

¢ the need to new skills and training — to
maintain, service and drive these vehicles.

Policies designed to support the uptake of low
emission vehicles must address these barriers and
make new vehicle technologies attractive to freight
operators. The provision of information will be
important through programmes such as CIVITAS
and ELTIS at the European level, but also through
local freight programmes.

On a more regulatory level low emission zones
(LEZs) have been used to drive the uptake of these
new technologies. Schemes in London and Berlin
have led to a significant uptake of heavy duty
vehicles being retrofitted with devices which trap
particulate matter. This has led to a decrease in
overall PM emissions. Pricing measures are also an
important tool including measures such as emission-
related congestion charges and parking charges. The
use of low emission technologies is also being linked
to urban transhipment focusing specifically on the
last mile' of delivery.

In addition, the way in which vehicles are driven
significantly affects their emissions performance.
Evaluation of eco-driver training programmes
designed to improve driver behaviour has shown
fuel savings of between 5 % and 20 % (EcoWill,
2013).
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7 Options to minimise impacts

Key messages

e (ities across Europe continue to evolve and change and so need an integrated approach to tackling the
environmental impacts of transport consistent with their planning and economic development polices.

e Such integrated SUMPs are being developed in some cities pulling together unique and ambitious packages of

measures.

e However, this approach is only progressing slowly due to the fragmentation of transport and planning polices,
entrenched behaviours, uncertainty over funding and, in some cases, lack of political will.

e Action at the European level to improve knowledge and awareness and continued funding programme can help
reduce these barriers to the implementation of effective solutions.

The set of options that can be used to reduce the
environmental impact of transport needs to be
appropriate to each individual city. Within this
context an integrated approach needs to be taken
across passenger and freight sectors taking into
account the wider economic development of the city.
However, many barriers to the implementation of

an integrated approach are common and persistent
in many European cities. Any strategy that aims

at improving the performance of urban transport
under the sustainability principles and, indeed the
options to minimise impacts that are included in this
chapter have to cope with these obstacles in order

to be effective. The barriers to implementation help
explain why progress has been so slow. A description
of the most important barriers on decisions relating to
transport was given by Banister (2008):

* application of general planning and car
parking standards and prices which are
inappropriate and unachievable in a town
centre/high street context;

* reluctance of people to use public transport
and cycle/walk, even for local trips;

* strong desire of urban residents to use their
cars as of right;

* fragmentation of the organisation, integration
and management of public transport;

* uncertainty over the funding of public transport
and non-motorised modes;

® separation of planning and transport functions
within local authorities.

The lack of both political will and funding are
probably the two most important and widespread
barriers, along with the planning culture and
tradition. Raising awareness about the effectiveness
of integrated approaches, both in terms of efficiency
in the use of resources and gains in public
confidence and acceptability to support these
measures through active involvement and action, is
the way to overcome such barriers.

Options to improve urban transport, as well as at the
wider national and European level, can be analysed
in terms of three key approaches (Dalkmann and
Brannigan, 2007):

* Avoid — the need to travel to access goods
and services through efficient urban planning,
communication technology, consolidation
activities and demand management.

* Shift — where appropriate, people and goods
moved towards more sustainable modes such as
walking, cycling, public transport rail and water
transport.

* Improve — the environmental performance
of vehicles with the adoption of low emission
vehicle technologies and more efficient
operation of vehicles.
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7.1 Avoiding the need to travel

Most urban transport is a means to an end and is
generated for the purposes of accessing goods and
services, as illustrated by the trip purpose data in
Chapter 5. Therefore, a key element of sustainable
urban transport is improving access to these goods
and services, hence reducing travel distances and
times, which in term will avoid unnecessary travel
and traffic in urban areas.

7.1.1 Land use and planning

Land-use planning focuses on the land-use patterns
which generate the demand for transport. The
overall emphasis is on shaping the pattern of
development and influencing the location, scale,
density, design and mix of land use to avoid the
need to travel and make it easier for people to
access jobs and facilities by the most sustainable
mode (Stantchev and Whiteing, 2009).

The following are key principles that can be used in
land-use planning to achieve this (Litman, 2012):

* Compact urban form and increased density —
will reduce help passenger trip distances, allow
public transport to be more efficient and reduce
freight delivery distances.

* Mixed land use — locating shopping, schools
and businesses close to residential areas. Mixed
use areas typically have 5-15 % less vehicle
travel.

* Urban realm design — that encourages
walking and cycling and allows for efficient
delivery of goods. The provision of green and
open spaces is also important for increased
social benefit. Successful examples include the
pedestrianisation of Copenhagen centre and
the Nottingham Clear Zone, where vehicles are
prohibited between 10 am and 4.30 pm.

Engagement with all key stakeholders and
consideration of passenger and freight transport
is crucial for successful urban planning and
avoiding potential conflicts. For example, moving
towards more city centre shopping and living can
have benefits for passenger transport demand
but can cause inefficiencies in freight transport
(TURBLOG, 2011; DG MOVE, 2012). These more
vibrant centres will have a greater range of small
independent shops and businesses, which will

be harder to service than fewer larger businesses.
Understanding this and working with these

A closer look at urban transport

businesses to ensure deliveries are managed
efficiently will be important to the success of the
area. Such consultation is generally done when
developing mobility plans. It may also be done
through on going consultative groups such as the
freight transport charter in Paris (TURBLOG, 2011)
or the freight quality partnerships in many cities in
the United Kingdom (Allen, 2010).

In terms of developing the overall package of
measures the role and expectations for passenger
and freight travel need to be considered. Issues
include the environmental impact of the modes, the
potential for passenger and freight modal shift; and
the wider health and other benefits associated with
the increased walking and cycling that city centre
living can help facilitate. Separation of planning
and transport functions within local authorities as
well as planning traditions are regarded as the main
barriers here, but the awareness and public/political
acceptability is high in the places where actions have
been taken.

7.1.2 Information and communications technology
(ICT)

The increasing availability and quality of
information networks, particularly the Internet, has
given rise to a growth in audio/video conferencing,
tele-working and e-commerce. All these activities
have the potential to replace a traditional trip with
a 'virtual' trip and could reduce travel demand.
Businesses using audio and video conferencing
systems are reducing business travel by 10-30 %
and generating significant savings in travel costs
and staff time (Cairns, 2009).

Tele-working is increasingly popular, with some
13 % of the EU-15 working population classified as
teleworkers (Manpower, 2013). There is significant
debate on how much travel it actually saves, but
most studies suggest that the number of trips and
overall distances travelled are less for home-based
tele-workers (Corpuz, 2011).

E-commerce is perhaps the fastest growing behaviour
that will potentially reduce travel demand by
replacing retail trips. However, as discussed in
Chapter 6, the management of home delivery trips
that can be inefficient due to missed deliveries. Local
collection and delivery points (CDPs) in the form of
lockers in places such as railway and bus stations and
post offices is increasingly being promoted to solve
this problem, for example, the E-box in France and
Packstation in Germany (Niches, 2009). The increased
use of residential "parcel safes' is also another option.
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ICT will also help facilitate 'Smarter Mobility'
packages. Smart phones can be used to access

public transport, book tickets. ICT also allows the
easy functioning of car and bike share schemes.
Knowledge barriers among users and administrations
along with financial constraints are the main barriers.

7.1.3 Consolidating supply and demand

Urban freight vehicle trips can be avoided by
consolidating the delivery of goods more efficiently
into fewer vehicles, as the average vehicle loading
for local freight trips is less than 50 %. The greatest
opportunity is in deliveries to small retail or
catering businesses, which can have fragmented and
inefficient delivery patterns (DG MOVE, 2012).

Typically, supplier vehicles deliver to the
consolidation or transhipment centre on the edge of
the central urban area where the goods are prepared
for onward delivery. These schemes often use low
emission delivery vehicles and have greater flexibility
in delivery access. Delivery trips to businesses using
a consolidation centre are significantly reduced,

with examples in Bristol, Heathrow and Stockholm
showing reductions of some 60-75 % (Scott Wilson
Group Plc., 2010). However, many cities have tried
this approach unsuccessfully, mainly because it has
not proved commercially viable. Even today, most
schemes require some form of public support. An
alternative is to give the scheme additional benefits,
for example exemptions from access restrictions as in
the case in Utrecht (see Box 7.1).

On the other hand, there is potential to consolidate
demand from customers by a planned approach to
managing deliveries and goods to a single business
or area. This approach has perhaps been most
developed by Transport for London (TfL). Known as
DSPs, it has reduced the number of deliveries to site
by some 20 % (TfL, 2009). DSPs are complementary to
travel plans and should be developed alongside other
plans designed to reduce passenger travel.

7.1.4 Access management

Access management is widely used in cities to
manage vehicle activity, particularly in sensitive
areas. It covers a wide range of measures
including time restrictions, parking restrictions,
size and weight restrictions, controls related to
vehicle emissions and pricing-based techniques.

It is used to avoid inappropriate traffic and
unnecessary trips, and is generally implemented
for environmental or congestion reasons. Most
schemes are targeted at freight and freight/private
cars, rather than solely at private cars (DG TREN,
2010). The targeting of heavier vehicles reflects
their proportionally higher environmental impact.

In the development of any access management
system it is important to consider the needs of

all users to arrive at an equitable solution on
exemptions. For example, the development of
bus-only lanes in Barcelona (DG MOVE, 2012)
considered multi-purpose lanes on city boulevards,
where lanes were used by buses in peak hours

Box 7.1 The Utrecht Cargohopper

The Cargohopper is a solar electrically-powered goods
vehicle delivering light-weight ambient retail goods
and parcels into the historic centre of Utrecht from

a transfer site close to the city centre. Goods are
initially delivered to a suburban warehouse located
some 11 km from the city centre and are transferred
to a central transhipment centre some 300 m from
the start of the access-restricted city centre (time
and weight). Final delivery is carried out by the
Cargohopper, which hauls three trailers similar to
those used at airports for transporting passenger
luggage to and from aircraft. The delivery service is
exempt from time windows and length restrictions and
is able to use bus lanes.

Between April 2009 and October 2010, the
Cargohopper made more than 12 000 deliveries of
around 66 000 parcels/boxes. It is estimated that it
replaced approximately 16 500 conventional goods
vehicle trips into central Utrecht. This equates to a
reduction of 122 000 vkm and 34 tonnes of CO,.

Photo:
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(08.00-10.00 and 17.00-21.00), but were exclusively
available for the loading and unloading of freight
between 10.00 and 17.00 and for residents' parking
between 21.00 and 08.00.

Parking management can be a powerful tool to
manage vehicle activity. Inefficient and poor
parking controls generate additional traffic

and congestion, with as much as 50 % of traffic
congestion caused by drivers cruising around in
search of a cheaper parking space (ITDP, 2011).
The following are examples of innovative parking
policies:

* Emissions-based charging/exception — such
as the CO, based charges used in some London
boroughs and the environmental loading
points in Bremen for low emission delivery
vehicles. Madrid is also currently studying the
possibility of parking charge differential of
20 % in different areas depending on parking
demand and the level of NO, emissions.

* Relocation of parking — removal of on-street
parking from historic districts and central
shopping streets, giving priority to pedestrians,
cyclists and public transport. Copenhagen is
leading the way in this approach.

* Design measures — to manage parking
and make streets more pedestrian-friendly.
For example, Amsterdam has zones called
'woonerfs' that use parked cars to create a
winding passage, which forces vehicles to move
at a pedestrian's pace.

7.2 Supporting modal shift

Modal shift from passenger car to public
transport and walk and cycle can help reduce the
environmental externalities associated with urban
transport. Such travel choices can be very habitual
and are hard to break. They are rooted in the
structure of our daily activities, but also influenced
by deeper values and aspirations, economic
motivations and wider influences such as social
obligations (Goodwin and Lyons, 2010). Changing
these habitual behaviours requires challenging
these attitudes and perceptions.

Marketing campaigns can be used to encourage
people to change their travel habits and adopt
more efficient and sustainable transport modes.
People are most likely to change their regular
travel patterns at certain 'life change' events, for
example when changing job or starting a family.

A closer look at urban transport

Travel behaviour change programmes, which
target these events, can encourage more sustainable
travel choices by motivating people to consider
alternatives.

In terms of implementing policy an understanding
of the economic and health benefits of sustainable
travel is also key. Physical inactivity can cost a
country EUR 150-300 per capita per year (WHO,
2013), while cycling has positive benefit cost ratio
of 5:1 (median value from a range of studies; WHO,
2011). Online tools such as the Health Economic
Assessment Tool (HEAT) developed by the WHO
could play an important role in helping policy
makers understand these economic benefits. (WHO,
2013a).

7.2.1 Increasing the share of walking and cycling

The above behavioural change strategies can help
create the desire and motivation for change. This,
however, needs to be combined with the correct
infrastructure and facilities. For meaningful,
long-term shifts to walking and cycling to be
achieved, those who are persuaded to try it have to
find the experience pleasant, convenient and safe.

Analysis of bicycle trips in selected cities in the
Netherlands, Denmark, Germany and the United
Kingdom highlights the very wide variations in
share found, even within a given country. It also
allows the most effective policy interventions to be
identified. These can be summarised as:

* extensive systems of separate cycling facilities
(well maintained and fully integrated);

* intersection modifications and priority traffic
signals for cyclists;

* traffic calming (30 km/h speed limits in
residential areas, physical deterrents for cars);

* large supply of good bike parking throughout
the city;

* coordination with public transport (extensive
bike parking at all public transport hubs);

* strict enforcement of cyclist rights by police and
courts.

The authors (Pucher & Buehler, 2008, 2010)
highlight the need for 'coordinated implementation
of all of these measures, so that they reinforce the
impact of each other in promoting cycling.
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The role of ranking and benchmarking is also key.
Here the Copenhagenize Index (see Box 7.2) of
bicycle-friendly cities and the European Cyclists'
Federation (ECF, 2013) first EU-wide cycling
barometer play important roles.

The emergence of electrically-assisted bicycles
(with a typical range of 80 kilometres) also makes
cycling a much more viable option for older people,
longer journeys and hillier geographic regions.
Compared to electric cars, electric bikes and
scooters are much more available and affordable
and do not require any recharging infrastructure as
they typically have a removable battery which can
be recharged at home. Western Europe is currently
the second largest market for electric bikes and is
expected to see a compound annual growth rate of
over 9 % by 2020 (Navigant, 2013).

New mobility services are also key to the take up

of innovative cycle hire and share schemes. These
bike-share schemes have generally had success —
the City Bike of Vienna which was launched in 2003,
has 1 200 bicycles, 92 bike stations and has resulted
in 2.7 million journeys since the system commenced
(data from 2012 — ECF, 2013a). The Veturilo system
in Warsaw is in place since 2012 and during the first
month bikes were rented 200 000 times.

7.2.2 Developing the use of public transport

The proximity to a public transport interchange
can significantly influence how many people use or

are willing to use public transport. Cities in Europe
offer different modes of public transport (bus, tram,
metro, train) with different speeds and frequencies

and different number of stops (see Box 7.3).

The key to increasing the use of public transport
is the development of high quality, convenient
alternatives that can effectively compete with

the car. It is worth repeating here the aim once
stressed by Enrique Pefialosa, former Mayor of
Bogota, Colombia 'A developed country is not a
place where the poor have cars. It's where the rich
use public transport'. Reliable and frequent public
transport services have been shown to contribute to
higher levels of satisfaction with public transport
and an increase in demand levels (Redman et al.,
2013). Often a number of measures are combined
over an entire public transport route to provide a
'quality corridor'. These measures include:

® public transport priority through 'physical’
bus lanes (such as those clearly separated
by plastic lines) and priority phasing of
traffic lights;

¢ high quality accessible vehicles with low
floor and wheel-chair access;

* real-time passenger information both at
stops and inside vehicles;

e improved interchanges providing better
integration between modes, with improved
pedestrian access and cycle parking;

Box 7.2

categories include:

programme;

cyclists);

a significant modal share for bicycles.

Source: http://copenhagenize.eu/index/index.html.

The Copenhagenize Index 2013 on bicycle-friendly cities

The Copehagenize Index of bicycle-friendly cities is a ranking of over 150 cities worldwide. The first ranking took
place in 2011 with a second ranking following in 2013. The ranking is based on 13 different categories. These

e variables related to the emphasis of bicycle in urban planning, the modal share for bicycles and its increase
since 2006, the existence of traffic-calming measures (such as speed-reduction measures, shared spaces, street
layouts in favour of non-motorised transport), bicycle facilities and infrastructure or the presence of a bike-share

e variables to do with governance and social issues, such as the local political climate regarding urban cycling, the
perception of safety (with mandatory helmet laws contributing to a low rating and low helmet-usage rate a high
rating in the ranking) and social acceptance (related to how drivers and the community at large regard urban

e variables that give a sense of intangible features that makes a city bike friendly, as the level of advocacy (the
existence of cycling organisations and the level of respect that they enjoy in political circles), bicycle culture as
bike being accepted as a normal form of transport by citizens) or gender split among bike commuters.

The set of variables allows for a comprehensive analysis of cities, taking into account issues such as political
ambition versus the real investment, and the seriousness of bike-friendly actions in cities that eventually result in
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Box 7.3 Access to public transport in European cities

Easy access to public transport is defined as a five-minute walk for medium-speed modes (busses and trams)
and a ten minute walk for high-speed modes (metros and trains). The frequency classes are defined based on the
average number of departures an hour between 7 am and 8 pm on a normal weekday:

e Very high: Access to more than ten departures an hour for both medium- and high-speed modes.
e High: Access to more than ten departures an hour for one mode, but not both

e Medium: Access to between four and ten departures an hour on one or both modes, but no access to more than
ten departures and hour

e Low access: less than four departures an hour for one or both modes, but no access to more than four
departures an hour

The analysis below compares the share of people that have easy access to a public transport stop broken down

by frequency of departures in multiple European cities. It is the first time that such a harmonised comparison is
possible. The analysis shows that large cities enjoy greater levels of very high access than medium cities. Among
the large cities, access to (very) high frequency stops is over 75 % in the urban centre of Stockholm, Helsinki,
Athens, Marseille and Torino, while in the centre of Dublin it is only 43 %. In some cities, such as Budapest, the
high access is good (65 %), but overall access relatively low (75 %). The analysis is based on four main sources of
information:

e A harmonised definition of the urban centre developed by the EC and OECD (see note)
e Geocoded location of all public transport stops and their mode and frequency
e A detailed distribution of population in a city

e A street network

Access to public transport in large (left) and midium-sized (right) European cities, 2012
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Note: http://ec.europa.eu/regional_policy/sources/docgener/focus/2012_01_city.pdf.

Source: Lewis Dijkstra and Hugo Poelman, Directorate-General for Regional and Urban Policy, European Commission. A Regional
Working Paper is forthcoming.

Even though there are many details and variables that should be considered here, i.e. the importance of
non-motorised modes in each city, accessibility levels are in line with Figures 5.1 and 5.2, as public transport in
Amsterdam has a relative low modal share while it is up to 24 % in the case of Stockholm (with more than 35 %
of the population in the urban centre with a 'very high' access to public transport).
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* integrated ticketing with the use of smart
cards;

* branding buses to promote a faster service
and simplification of routes.

Many cities have been investing in new or updated
tram and metro systems, providing high-quality
mass transit systems. Others have been developing
rapid transit bus systems. The infrastructure
investments are more notorious if complemented
by information and marketing activities.

In addition, offers such as low price or free tickets
and other incentives, which will induce consumers
to change behaviour, have a role to play. The city
of Tallinn has recently introduced free public

transport across the city aiming to 'safeguard social

cohesion of local communities by granting equal
mobility opportunities to all social strata' (Box 7.4).
It is hoped that car drivers will find it an incentive
to switch to public transport, 'thus reducing
pollution and noise, and, in the long run, will
improve living standards of all citizens' (ELTIS,
2013c).

7.2.3 Alternatives to road freight

The potential for mode shift in the freight sector

is perhaps more limited than for passenger
transport. There are opportunities for using rail

or water transport to bring goods into, and out

of, cities where infrastructure for these modes
exists. Supporting the development of these modes

requires both national and local action. Perhaps the
most important policy action at the local level is the

use of a planning system to safeguard sites around
such infrastructure to allow freight activities. Both
Paris and London have taken this approach to
safeguard sites along the river frontage for freight
handling activities (TURBLOG, 2011; DG MOVE,
2012).

Such systems rely on the local availability of

infrastructure close to where supply and demand is

located. They are to some extent opportunistic and
have to be developed on a case by case basis. One
example is the servicing of canal-side hotels and
restaurants by barge in Utrecht (DG MOVE, 2012).
The barge, known as the Beer-boat, is electrically
powered and is rented by suppliers to make their
deliveries. The cost of the service is estimated to
be lower than using a conventional van because

of a range of city restrictions that apply to these
vehicles.

7.3 Improving modal efficiency
7.3.1 New mobility services

There is a growing use of what might be considered
‘new mobility services' that are helping to improve
efficiency and integrate different traditional
transport modes (Schipple and Puhe, 2012). Key
concepts include:

* Bike-sharing — where a person can use a bike to
make a journey and return it to either the same
or a different location. This helps encourage
a cycling culture and generate greater use of
public transport. The added value of these
schemes depends strongly on their capacity to
trigger modal change from cars, as oppose to
public transport users, and the extent in which
the schemes create a more favourable cycling
culture in each particular city. Existing cycling
infrastructure and accompanying measures to
reduce the use of unnecessary trips by private
car are key to successful deployment. In this
sense, the economic viability of these systems has
triggered many debates. In the case of cycling,
recent estimations (Anaya and Castro, 2012)
suggest that the costs covered by users are around
28.4 %, which is very much in line with the
figures for other modes of transport (38.4 % for
buses, 59.6 % underground and 19.5 % for trams).
The figures do not take into account the benefits
in terms of reducing congestion, improving
air quality and noise levels or the invaluable
improvements in the health of users and the
quality of life in cities for citizens and visitors.

* Car-sharing — is essentially short term car
rental. Members join a car-sharing scheme with
an annual fee and then pay per hour of use
for the cars. The main benefits of car-sharing
are that members have lower average mileage
and a much greater use of other modes than
traditional car users (Carplus, 2013). A possible
criticism of car sharing schemes is that they
provide a comparatively low cost, easy access
route to car use for those who do not currently
own a car, and could thus be argued to provide
a potential stimulus for increased motoring.
However, current evidence suggests that
any tendency for this to happen is more than
outweighed by the reductions in levels of
car use achieved through former car owners
giving up ownership in favour of car-sharing.
Typical car sharing vehicles have 20 % lower
CO, emissions than private cars (Carplus,
2013) and they have been leading the way in
promoting electric and other low emission
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Box 7.4 Tallinn Free Public Transport Scheme

In January 2013 the city of Tallinn became the first capital within the European Union to provide free public
transport to its citizens. Tallinn citizens only need to purchase and personalise the 'contactless' travel card
introduced with the scheme, which costs EUR 2. Non-residents, for now, must continue to pay transport fares.

The aim of the scheme is to:

e ensure access to jobs for all, recognising that the cost of transport can be a barrier to looking for or commuting
to work;

e create environmental benefits through a modal shift away from cars, decreasing congestion, pollution and noise
nuisance. The expected reduction in carbon dioxide emissions is 45 000 tons annually.

The scheme is complemented by parallel measures including:

e electric public transport vehicles — trolley buses and trams have started to be introduced. The system of bus
lanes has been improved so that public transport moves more smoothly and emissions from static traffic are
minimised;

e measures to discourage the use of private cars. These include restricting street access and increasing parking
fees.

The costs: the cost of introducing free transport is calculated to be EUR 12 million. This was judged to be a
reasonable price to pay when considered against the benefits of the scheme.

The results:

e Only early results are available, and therefore precaution is required when interpreting the results. During the
first quarter of 2013, traffic congestion in the centre of Tallinn was down 15 % compared to the end of 2012.
Since the start of the scheme, public transport use has increased by 12.6 %, car use throughout the Tallinn area
has been reduced by 9 %, and there have also been slight declines in walking and cycling.

e Early impressions are that economic development generally has been boosted: people tend to spend more,
through going out, if their mobility is free.

Since the implementation of free public transport was announced, about 10 000 people have registered as new
Tallinn residents. It is estimated that this number alone would bring the city about EUR 10 million in additional
annual tax revenues.

Can the system be replicated?

e Tallinn authorities highlight legitimacy as the first key point. Free public transport in Tallinn was only introduced
after a referendum in which 75.5 % voted for the scheme. It is believed that this isolates the scheme from
political changes, unless there is a similar level of public backing for its removal.

e The Belgian city of Hasselt was the first to introduce such a scheme, back in 1997 and, apart from
environmental benefits, it boosted the attractiveness of the town as a tourist destination. However, the
authorities argue that the economic situation has pushed them to replace this project by a policy where only
specific target groups will benefit from free buses while the rest will need to pay a fee of EUR 0.60. Looking to
potential replication, Tallinn municipal authorities point out the need to consider the degree of public subsidy
that it is already provided to public transport. If the subsidy is greater than half of the overall cost, then the
introduction of free public transport could be a good idea.

Potential disadvantages of free public transport are that people could travel more (for example to access city
centre shops rather than local ones) or further afield, or shift from walking or cycling modes. This would negatively
impact on the environmental and other benefits of the scheme, especially if additional services are provided to
cater for increased demand.

city car technologies (Schipple and Puhe, the early set up stage and providing dedicated
2012). According to a recent DfT study (2011) parking places.

based on 46 locations, car sharing clubs tend

to perform best in denser urban areas and can * Ride-sharing — also known as lift-sharing

be useful in deterring second car ownership. and car-pooling — is where users share car

A single-car club costs around GBP 15 000 to journeys together, replacing individual ones.
GBP 20 000, and potentially removes around This has been done for many years on an

20 individually owned cars (5-10 000 miles per informal basis, but over the last 10 years there
car saved). They are usually self-funding with has been a growth in commercial ride-share
local authorities being involved in facilitation in services using Internet and mobile technologies
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to match rides (examples include liftshare.com
in the United Kingdom and mitfahrgelegenheit.
de in Germany. Conventionally these systems
work based on arranging sharing in advance.
However the recent growth in ownership of
smartphones with GPS location awareness has
allowed real-time ride-sharing services to be
developed.

7.3.2 Traffic management and integration

The continuing development in IT has already
been seen in a number of areas including passenger
information and freight logistics. Intelligent
transport systems can be used at an urban level

to manage traffic flows and behaviour more
intelligently. Most cities now have urban traffic
control (UTC) systems designed to manage
junctions and ease the flow of vehicle traffic on an
area-wide basis. Traditionally, they have been used
to manage congestion, which in itself will improve
the environmental performance of vehicles.
However, they are increasingly being looked at

to help reduce and manage vehicles emissions
more directly. UTC systems have been linked to
air quality monitoring and forecasting, have been
used to give priority to low emission vehicles and
direct traffic away from congested and polluted
areas. For example in Utrecht, a system to route
goods vehicle traffic away from areas with high
pollution in real-time (CIVITAS, 2013) was trialled,
and in Leicester an integrated traffic management
and air quality system has been developed that
will generate traffic control scenarios optimised to
improve air quality (i-TRAQ, 2013).

Financial constraints from cities to invest in
technology are usually seen as the main barrier to
introduce city-wide improvements on ICT, as well as
lack of knowledge of the current technical solutions
available in the market to improve urban transport
performance.

7.3.3 Driver behaviour

Driver behaviour can be the single biggest

factor in the performance of a vehicle, with

fuel consumption varying between drivers by

up to 30 %. Given training on fuel efficient or
'eco-driving' techniques most drivers can improve
their fuel consumption by up to 15 %, with the
associated cost and CO, savings (EST, 2013).
Many countries have developed training schemes
in recent years and there has been significant
co-operation through EU-level projects such as

EcoDriven and EcoWill (EcoWill, 2013). Much of
this has focused on car drivers and car fleets, and
now many countries are integrating eco-driver
training into national driver training and
examination (EcoWill, 2010).

A significant amount of effort has also been
directed at driver training with freight fleets,
including national schemes such as the Safe and
Fuel Efficient Driving programme in the United
Kingdom (DfT, 2010). Driver training has also been
promoted at the local level, quite often as part of a
wider freight-efficiency programme.

7.3.4 Regulation and pricing

The most widely-used regulation to promote the
use of low(er) emission vehicles is the LEZ. This is
a particular type of access restriction used in urban
areas that restricts access to vehicles based on their
emissions performance, usually based on Euro
emissions standards, and such schemes have been
widely adopted across Europe. In many cases, the
focus is on heavy duty vehicles, trucks and buses,
and on fleet renewal or retrofit emissions control
equipment.

The effectiveness of such schemes depends on

the scale at which they are implemented, the

level of emissions performance promoted and the
effectiveness of enforcement. In general, they have
most effect when applied to all vehicle types in

an area. When just applied to heavy duty vehicles
the impact has been less. For example a study of
five schemes in the Netherlands, directed at heavy
vehicles, found limited impacts (Boogaard, 2012).
The greatest impact of many LEZs appears to have
been a reduction in PM, ; and black carbon, related
largely to the introduction of particulate filters,
and in areas of high HGV traffic, with the impact
on overall PM,  and NO, levels being considerably
less.

The difficulty in tackling overall PM, | concentrations
is because they are also affected by other combustion
sources and non-exhaust emissions such as brake
and tyre dust which are more difficul to be reduced
by LEZ's. The limited impact on NO, is likely to be
due to the fact that many schemes have focused on
the reduction of PM through promoting the use the
retrofit particulate traps and newer Euro standards,
which will not necessarily reduce NO, emissions
(see Box 4.1). However, another factor may well be
related to the underperformance of Euro emission
standards in real-world urban driving as previously
noted. At the European level there seems to be a
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need for greater understanding of the performance
of LEZs and how they can be made more effective.

However, some examples demonstrate that the
success of LEZs in terms of their availability to
reduce emissions and improve air quality depends
on the concrete rules governing the area (see TERM
2012 (EEA, 2012)).

Pricing measures have also been used to promote
low emission vehicles as in the low emission
vehicle exemptions for the London congestion
charge. Milan's EcoPass scheme charges vehicles to
enter the city based on their emissions performance
with the cleanest vehicle being free. The scheme
has had a significant impact on vehicle fleet
composition with the number of passenger vehicles
in the charged categories dropping by 70 % over a
three-year period (Danielis, 2011). It also seems to
have had a significant impact on PM concentrations
in the city, but a more variable impact on NO,
concentrations. The scheme has also provided

a very positive cost/benefit ratio in relation to
revenue, congestion benefits and air quality
benefits. Such pricing mechanisms can provide a
more flexible approach than simple regulations
and can have additional benefits in wider demand
management.

7.4 Sustainable urban mobility plans

Potential solutions for sustainable mobility in cities
across Europe need to be drawn together into a
consistent and coherent mobility plan, integrated
with other city plans and policies.

These mobility plans have become known as
SUMPs. Their importance has also been underlined
in the EC Transport White Paper (EC, 2011), which
emphasises the importance of 'a mixed strategy
involving land-use planning, pricing schemes,
efficient public transport services and infrastructure
for non-motorised modes and charging/refuelling
of clean vehicles is needed to reduce congestion and
emissions'. It also recognises that such plans need
to be fully aligned with urban development plans
to ensure that wider urban planning and transport
planning are not in conflict.

The process for developing a SUMP was clearly set
out in the guidelines developed by the EltisPlus
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project and is illustrated in Figure 7.1. It essentially
consists of four key stages covering analysis

of the existing situation, setting improvement
goals, developing a clear set of actions and an
implementation strategy. In developing these plans
they need to consider all aspects of mobility, both
passenger and freight, and the wider economic
development of the city. They must also be clearly
rooted in the policy context at the national and
European level, ensuring that they support these
policy objectives.

Progress on SUMPS across Europe varies. However,
even in countries that are performing well there are
significant barriers to the successful development of
a SUMP including:

* existing dominance of the car and car orientated
infrastructure;

* alack of joint working between sectors,
particularly transport and land use;

* gaps in relevant knowledge among officials;

* insufficient funds for the preparation of SUMPs
and increasingly for infrastructure itself;

¢ resistance to change both within municipalities
and key stakeholder organisations.

A key element is to fill knowledge gaps and promote
the benefits of SUMPS. This is often best done by
getting cities to learn from each other and transfer
knowledge (Marsden et al., 2009; Marsden and Stead
2011) for example through existing initiatives such
as ELTIS and the CIVITAS Forums.

There is also a need for financial support both for
developing SUMPS and the measures within them.
This is particularly important when the concept

is little known in an area and the measures being
considered are new or innovative. In these cases
managing risk with supportive funding can help
generate action where it might otherwise not occur.

In terms of more formal instruments the European
Commission is preparing a strategy aimed at
providing common rules and procedures for the
development of SUMPS by city authorities, to ensure
greater harmonisation of plans and improve their
quality.
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Figure 7.1 SUMPS elements and activities
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8 Main messages and conclusions

Overview of progress towards the key
five transport goals

The TERM 2013 report provides the second
assessment of progress towards the five key
environmental goals identified in the Transport
White Paper and other transport policy documents.
The latest data show that progress is in line with
the 'target trajectory’ for all of the five goals except
the use of renewable energy in the transport sector,
while final figures on emissions of maritime bunker
fuels data for 2011 are still to be confirmed.

The five key goals sit within the EU's overall goal

to achieve a 60 % reduction in transport GHG
emissions by 2050 (including aviation but excluding
international maritime emissions). Progress towards
this overall goal remains on target. The observed data
indicate that the slight reduction achieved between
2009 and 2010 has continued in 2011. The challenge
will be to maintain this progress when the European
economic situation returns to pre-recession levels of
growth as the 'target trajectory’ demands significant
reductions between 2015 and 2020.

Transport oil consumption has also been reduced
based on the most recently available data from

2011. However, consumption remains above the
'trajectory’ towards the 2050 goal of a 70 % reduction
relative to 2008. This is based on the Transport
White Paper Impact Assessment (EC, 2011c).

Passenger car CO, emissions have also continued
on a downward trend. Policies in this area appear
to be achieving objectives and the 2015 goal of
130g/km may well be achieved ahead of time. In
fact, the annual reduction from 2007 suggests that
many manufacturers are on track towards the
2015 target while aiming at reducing emissions

in the light of the 2020 goal indicated by current
legislation. To help address the current problem
of a gap between the officially approved fuel
consumption figures and those typically achieved
under real-world driving conditions, Members of
the European Parliament have requested that the
World Harmonised Light Duty Test Procedure
(WLTP) is introduced as a matter of urgency
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and, if possible, by 2017. The WLTP is a global,
harmonised procedure for measuring CO, and
pollutant emissions from light-duty vehicles. It
remains to be seen what impact this will have on
CO, emissions tests and whether these changes
will sufficiently reduce the gap between real-world
fuel consumption and test cycle results to both
restore confidence in these to the buyer and reduce
the undermining of regulated CO, limits.

International maritime energy consumption and
tonne-kilometres remained broadly unchanged

in 2011. However, data for CO, emissions appear

to show a sharp rise. This seems to be due to
inconsistencies between Eurostat data and that
reported to United Nations Framework Convention
on Climate Change (UNFCCC), and will need to be
verified before assessing any trend. The European
Commission's strategy on integrating maritime
transport emissions in the EU's GHG reduction
policies (EC, 2013) is expected to achieve reductions
if the target of a 40 % reduction by 2050 for this
sector is to be reached.

The target to increase the share of renewable energy
in transport to 10 % by 2020 may prove difficult to
achieve. The recent European Commission proposal
to allow only 5 % of this target to be met using
first-generation crop-based biofuels means that there
is now more effort needed to achieve this target. It
will require a very substantial increase in production
of next-generation biofuels or higher use of renewable
electricity. In the short term, only a relatively limited
contribution can be expected from plug-in electric
vehicles using renewably generated electricity.

Principle findings from the twelve TERM
Core Set of Indicators (TERM-CSI)

The TERM-CSI is a selection of 12 indicators from
the broader set of EEA transport indicators which
enable monitoring of the most important aspects of
transport impacts. The TERM-CSI indicators provide
a mixed picture of transport's overall environmental
impacts in Europe. The continuing reduction of both
total energy consumption and GHG emissions is
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welcome. This has been achieved despite estimated
passenger transport growth of 10 % between 2000
and 2011. Freight demand may also be expected to
grow if GDP continues on an upward path whilst
rail has seen growth in freight demand in both the
EU-13 and EU-15. If these observed signals are
confirmed in the near future, then this would mark a
starting point for the reversal of a long-term overall
decline in rail freight share. This would need to be
maintained if the Transport White Paper target of
30 % of road freight over 300 km shifting to other
modes, such as rail or waterborne transport by 2030,
is to be met.

Air quality remains a key concern. Limit values

for NO, and PM,; continue to be exceeded in a
large number of locations (as shown in Box 2.5).
Worryingly, the most recent data on transport
emissions of air pollutants indicate that the
long-term trend of decline is no longer taking place
in 2011 (as shown in Box 2.4).

Actions are crucial in European cities to
improve the way we move and transport
goods

Many of the responses that are needed to address
these negative environmental impacts must come
from Europe's growing towns and cities. Urban
transport is responsible for up to 25 % of all
transport CO, emissions, and residents of urban
areas currently suffer far worse air pollution, noise
and congestion than those in rural areas. More than
three-quarters of Europeans live in urban areas and
nine out of ten of them believe improvements are
needed to traffic in their area.

Transport, particularly road transport, is a major
emitter of PM and NO,, among other pollutants.
For instance, the transport sector is responsible

for 58 % of all the NO, emitted in the EEA-33 in
2011, 32 % from road transport alone. As Box 4.1
shows, increasing NO, emissions per vkm from
diesel vehicles from the Euro 3 standard onwards
(a trend that seems to stop with Euro 6 vehicles),
and the increased fraction of NO, emitted as

NO,, have significantly contributed to persistent
NO, concentrations in EU cities. Tropospheric

O, is, along with PM, Europe's most problematic
pollutants in terms of harm to human health.
Because NO, also contributes to the formation of
tropospheric O, and PM, and road transport in cities
is also a substantial source of primary PM, actions
to avoid unnecessary motorised trips (including a
shift to other modes) would significantly benefit air
quality in urban areas.

Urban transport is essential in terms of ensuring

the quality of life for city dwellers. Maintaining

the basic functions and services of urban transport,
whilst improving the quality of life for citizens,
means developing, implementing and reinforcing
the facilities for cyclists and pedestrians until clean
technology is fully available and in use. The use of
urban space currently allocated to road transport
could be more fairly distributed in order to improve
the quality of life within cities.

Many of Europe's towns and cities are leading

the way in addressing these issues. In each of the
main policy areas, examples of highly successful
approaches can be identified. Nevertheless,

every town and city is different and each must
find what works best for their individual needs.
Addressing urban transport's environmental
impacts is challenging but also offers opportunities.
Given urban transport's contribution to emissions
and energy use it plays a vital role in ensuring
achievement of the Transport White Paper targets.

In Chapter 7, many of these successful approaches
have been discussed. There is an increasing body of
evidence and knowledge being compiled through
various European research and information initiatives
such as ELTIS, CIVITAS and the Intelligent Energy
Europe Programme. Approaches include the use

of Smart Technology to help progress innovative
bicycle and car sharing schemes. These help ensure
the formation of new mobility services, reducing
reliance on the car, and tapping into potential social
and cultural moves away from car ownership by
younger people. Investment in targeted behavioural
change programmes, alongside improvements in
public transport and walk and cycle facilities can also
result in significant modal shift. Measures to facilitate
further this modal shift can require the use of access
management schemes to ensure 'lock in' for these
benefits (Sloman et al., 2010).

One can highlight the Danish model of bicycle use
to illustrate the potential for cities to contribute to
the EU targets. As the European Cyclist Federation
claims, bicycle use would contribute between 12 to
26 % of the 60 % reduction target (ECF, 2011) if
levels of cycling in the EU-27 were the same as those
in Denmark.

In terms of facilitating the implementation of

the approaches included in Chapter 7, efforts

are on-going at European Union, Member State
and city level. The European Union plays a role

in the setting of targets and regulation and the
monitoring of progress. At the Member State level,
governments take forward measures and ensure
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targets are achieved. Actions at the city level include
government led initiatives as well as actions such
as the introduction of Sustainable Urban Mobility
Plans through which a package of measures to
achieve a more sustainable modal share can be
implemented. Consideration must be given to

the current transport use trends shown between
different European Union cities and Member States
and the steps that can be taken to ensure that these
move in a positive direction. On-going research
into the causes of the stabilisation of car use at the
EU-15 level is key. This is particularly relevant
where measures and learning are transferable such
as through improvements in public transport and
walking as well as cycle infrastructure and through
pricing mechanisms.

Political will and funding are needed,
but public acceptance is key to success
and future imitation

In order to introduce the measures and approaches
mentioned in Chapter 7, it is necessary to consider
what makes them politically and socially possible,
and what should be done to overcome barriers
such as a lack of political will and funding. Raising
awareness about the effectiveness of integrated
approaches, both in terms of efficiency in the use
of resources and gains in public confidence and
acceptability to support these measures through
active involvement and action, is the way ahead to
overcome such barriers.

A clear vision, and a determination to deliver

it, is a key element. Many schemes, which have
proved popular once introduced, have had to
overcome a transitional phase (Borjesson et al.,
2012). Here, strong political will is required. Often
transformational changes needed in some cities

A closer look at urban transport

may only be achievable if the right governance
structures are in place.

It is also crucial to maintain a dialogue at all stages
with all those involved and affected, aiming to build
a consensus and broaden the support base for the
introduction of new measures. Time and budget
must be set aside for engagement and marketing
activities to communicate the benefits of changes
and build understanding and support among the
public. Furthermore, as discussed in Chapter 7, in
terms of implementing policy an understanding

of the economic and health benefits of sustainable
travel is crucial.

The implementation and use of new smart
technologies, and the development and use of
innovative low carbon vehicles and associated
fuelling infrastructure, will also help ensure that
European cities retain a competitive edge, and
contribute to the development of valuable economic
intellectual property.

Finally, it is necessary to have a coordinated
approach, which integrates a whole range of policy
measures, to achieve the desired results. Ultimately,
in order to gain public support this must aim to
address not just the environmental impacts of the
transport system, but to create an improved quality
of life for all European citizens.

Urban transport accounts for a significant share of
the environmental and social impacts of transport
in Europe. Meeting the transport policy aims and
goals set out in the White Paper will be dependent
upon towns and cities across Europe following the
example of those places that have already made
good progress in tackling these issues. If this can be
achieved, then it will lead to a better quality of life
for all of Europe's citizens.
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Acronyms and abbreviations

BC
BEI

CADC
CARE

CDP

CNG

co

Co,
COICOP
dB

DG CLIMA
DG ENER
DG ENV
DG MOVE
DG TAXUD
DPSIR

DSPs

EC

ECA
EEA
EFTA
EMEP
EMTA
EU
EUETS
EUR
EPOMM
ETC/ACM
ETC/SIA
ETS

Black carbon

Baseline Emission Inventory

Common Artemis Driving Cycle

Community Database on Accidents on the Roads in Europe
Collection and Delivery Points

Compressed natural gas

Carbon monoxide

Carbon dioxide

Classification of Individual consumption by purpose
Decibel

Directorate-General for Climate Action
Directorate-General for Energy

Directorate-General for Environment
Directorate-General for Mobility and Transport
Directorate-General for Taxation and Custom Union

Driving forces, pressures, state of the environment, impacts and societal
responses

Delivery and Servicing Plans

European Commission

Emission Control Areas

European Environment Agency

European Free Trade Agreement

European Monitoring and Evaluation Programme
European Metropolitan Transport Authorities
European Union

European Emissions Trading Scheme

Euros

European Platform on Mobility Management
European Topic Centre for Air and Climate Mitigation
European Topic Centre for Spatial Information and Analysis

Emissions Trading Scheme
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Acronyms and abbreviations

FQD

GDP
GHG
HDV
HEAT
HGV
HSR
IARC
ICCT
ICT
IT
TWW
JIT
JRC

ktoe

LEZ
Lden
Lnight
LDG
LNG
LPG
LRTAP
LV

M]
MTOE
Mt CO,-equivalent
NECD
NEDC
NG

NH,
NMVOC
NO

N,O

2

NO

X

Fuel Quality Directive

grams

Gross domestic product

Greenhouse gas

Heavy duty vehicle

Health Economic Assessment Tool

Heavy goods vehicle

High speed rail

International Agency for Research on Cancer
International Council of Clean Transportation
Information and Communications Technologies
Information Technologies

Inland waterways

Just In Time

Joint Research Council

kilometer

kilo tonne oil equivalent

Low Emission Zone

Day-evening-night noise indicator

Night time noise indicator

Light Good Vehicles

Liquefied natural gas

Liquefied petroleum gas

Long-range Transboundary Atmospheric Pollution

Limit value

Megajoule

Mega tonne oil equivalent

Million tonnes of CO,-equivalent
National Emission Ceilings Directive
New European Drive Cycle

Natural gas

Ammonia

Non-methane volatile organic compound
Nitrogen monoxide

Nitrous oxide

Oxides of nitrogen
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NO

OECD
PHEV

TERM
TERMCSI
TfL

tkm
uMZ

UN
UNECE
UNFCCC
UTF

VAT
vOoC
WHO
WLTP

pg/m’

Nitrogen dioxide

Ozone

Organisation for Economic Co-operation and Development
Plug-in Hybrid Electric Vehicle

Particulate matter

Particulate matter with a diameter of 2.5 micrometers or less
Particulate matter with a diameter of 10 micrometers or less
Passenger-kilometres

Parts per million

Public Transport Authority

Renewable Energy Directive

Sustainable Energy Action Plan

Sustainable Urban Mobility Plans

Sulphur dioxide

Sulphur oxides

Transport and Environment Reporting Mechanism
Transport and Environment Reporting Mechanism — Core Set of Indicators
Transport for London

Tonne-kilometres

Urban Morphological Zones

United Nations

United Nations Economic Commission for Europe

United Nations Framework Convention on Climate Change
Urban Traffic Control

Value Added Tax

Volatile organic compound

World Health Organization

Worldwide harmonised Light-duty Test Procedure

Micrograms per cubic meter
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http://www.heatwalkingcycling.org/
http://www.heatwalkingcycling.org/
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Annex 1 Metadata and supplementary
information

Throughout the report abbreviations are used to e EU-13: EU-10, Bulgaria, Croatia and Romania.
refer to specific country groupings. The following
definitions are used: e EFTA-4: Iceland, Liechtenstein, Norway and

Switzerland.
e EU-15: Austria, Belgium, Denmark, Finland,

France, Germany, Greece, Ireland, Italy,
Luxembourg, the Netherlands, Portugal, Spain,
Sweden and the United Kingdom.

EU-10: Cyprus, the Czech Republic, Estonia,

EU-27: EU-28 excluding Croatia.
EU-28: EU-15 and EU-13.

EEA-33: EU-28, EFTA-4 and Turkey.

Hungary, Latvia, Lithuania, Malta, Poland,
Slovakia and Slovenia.

Chapter Supplementary information
Box 1.1
Source: EEA.

Table 2.1 Transport goals overview in the EU-28, 2013

1 Introduction A note on country groupings

2 TERM Core Set of Indicators

Note: Progress towards meeting transport specific targets from policy
and legislation. Data from various sources.

Source: EEA, 2013.

Box 2.1 TERM Core Set of Indicators (TERM-CSIs)

Source: EEA, 2013.

Box 2.2 TERM 01: Transport final energy consumption by fuel

Note: EU-28. Covers the years 1990, 1995, 2000, 2005, 2007, 2008,

2009, 2010, 2011 and 2012.

Source: EEA indicator, TERM 01. Based on data from Eurostat, 2013.

Box 2.3 TERM 02: Transport emissions of GHGs

Note: EU-28 emissions of GHG emissions from 1990.

Source: EEA indicator, TERM 02. http://www.eea.europa.eu/data-and-
maps/data/data-viewers/greenhouse-gases-viewer, 2013.

Box 2.4 TERM 03: Transport emissions of air pollutants

Note: EEA-33 data for 1990-2011 from reporting under the UNECE
Convention on Long-range Transboundary Air Pollution (LRTAP).

Source: EEA indicator, TERM 03. http://www.eea.europa.eu/data-and-
maps/data/data-viewers/air-emissions-viewer-Irtap, 2013.

Box 2.5 TERM 04: Exceedances of air quality objectives due to
traffic

Note: EEA-33 Annual mean NO, and PM,, concentrations observed at
traffic stations, 2011.

Source: EEA indicator, TERM 04. Based on data from AirBase v5, Urban

Audit, 2013.
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Box 2.6 TERM 05: Exposure to and annoyance by traffic noise

Note: Information for a number of European capitals able to provide
data for 2012.

Source: EEA indicator, TERM 05. Based on data from Noise Observation
and Information Service (NOISE), 2013.

Box 2.7 TERM 12a/b: Passenger transport volume and modal split
within the EU

Note: Passenger transport passenger-km for the EU-27 between 1995
and 2011.

Source: EEA TERM 12a/b indicator, DG MOVE statistical pocketbook
(2013).

Box 2.8 TERM 13a/b: Freight transport volume and modal split
within the EU

Note: Freight transport tonne-km for the EU-27 between 1995 and
2011.

Source: EEA TERM 13a/b indicator, DG MOVE statistical pocketbook
(2012).

Box 2.9 TERM 20: Real change in transport prices by mode

Note: EU-27 real change in transport prices. Data series covers
1996-2012.

Source: EEA indicator, TERM 20. Based on data from Eurostat (2013).

Box 2.10 TERM 21: Fuel tax rates

Note: Coverage is EU-28 for 2013.

Source: EEA indicator, TERM 21. Based on data from DG TAXUD (2013).

Box 2.11 TERM 27: Energy efficiency and specific CO, emissions

Note: Average CO, emissions for new cars sold in the EU-27 for
2000-2012.

Source: EEA indicator, TERM 27. Based on data from European new
passenger car CO, monitoring compiled by EEA and DG CLIMA.

Box 2.12 TERM 31 Share of renewable energy in the transport sector

Note: % share of renewable energy consumed in transport by country,
including only those biofuels compliant with the Renewables
Directive and all biofuels consumed in transport.

Source: EEA indicator, TERM 31. Based on data from Eurostat (2013).

Box 2.13 Proportion of vehicle fleet by alternative fuel type

Note: Thousands of car registrations by alternative fuel type, EU-27.

Source: EEA, 2013c.

3 Passenger and freight transport Figure 3.1

d d and modal split
emand and modal spli Note:

Source:

Freight transport volumes and GDP

The two curves show the development in real GDP and freight
transport volumes in the EEA-33 (excluding Croatia and
Liechtenstein), while the columns show the level of annual
decoupling. Positive decoupling indicates faster growth in GDP
than in freight transport while negative decoupling indicates
stronger growth in freight transport than in GDP. The data refer to
road, rail and inland waterways modes of transport.

DG MOVE 2013.

Figure 3.2
Note:

Source:

Freight modal split between road and rail

Percentage share of land freight transport between road and rail
transport mode for EU-13, EU-15 and combined EU-28.

DG MOVE, 2013.
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Figure 3.3 Trends in passenger transport demand and GDP
Note: Data from Liechtenstein are not included as they were not
available as part of the dataset. GDP is expressed in euros at
2000 prices. Passenger-kilometres includes transport by road, rail
and bus. There is no agreement among the EU Member States on
how to attribute the passenger-kilometres of international intra-
EU flights, therefore aviation data are not included in the figure.
Source: DG MOVE 2013.
Figure 3.4 Passenger transport modal split
Note: Passenger transport modal split, shown for EU-15 and EU-13.
Source: DG MOVE, 2013.
4 Why is urban transport relevant Figure 4.1 Exposure to harmful levels of air pollution in the EU
for th i t?
or the environmen Note: EU urban population exposed to harmful levels of air pollution in
2011, according to EU limit/target values and WHO guidelines
Source: EEA, 2013.
Box 4.1 Tightening NO, emission standards for diesel vehicles has
not delivered real NO, reductions
Source: EEA, 2013.
Figure 4.2 Test results for a set of diesel cars
Note: NO and NO, emissions for passenger diesel cars. Figures include
the average New European Driving Cycle (NEDC) and the Average
Common ARTEMIS Driving Cycle (CADC) (1/3-mix urban, rural,
motorway) test results for a set of diesel cars.
Source: Kihlwein et al., 2013 and Hausberger, S., 2010.
Box 4.2 Exposure to air pollution during commuting in selected
European cities by mode of transport
Source: ETC/ACM, 2012 (all article references are included in the
reference section).
Figure 4.3 Shares in EU transport greenhouse gas emissions in 2010
(estimates)
Note: These are updated estimates for 2010 based on the PRIMES-
TREMOVE model and are not from official statistics.
Source: DGMOVE, 2013.
Box 4.3 Key European policies and outcome messages for urban
transport
Source: EEA, 2013.
5 Local effects of transport on Figure 5.1 Modal split for metropolitan city areas for 2009 and 2011
i lit
urban air quality Source:  EMTA data for 2009 and 2011 (EMTA, 2012 and 2012a).
Figure 5.2 Modal split for city areas for 2009 and 2011
Source: EMTA data for 2009 and 2011 (EMTA, 2012 and 2012a).
Figure 5.3 Bicycle traffic in Berlin since 1951 — relative change in
percentage
Source: Senate Department for Urban Development and the Environment,
2011, Mobility in the City, Berlin Traffic in Figures 2010.
Figure 5.4 GDP in relation to car ownership growth, 2011
Source: EMTA, 2012a
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Figure 5.5 Parking charges and car modal share
Note: Paris covers car, taxi and motorcycle.
Source: ITDP (2011), EPOMM TEMs and EMTA data (EPOMM TEMs
corresponds to a range of years from 2008, the latter is from
2011 and is motorised modes, other than public transport).
Table 5.1 Journeys from home to work and school as a percentage of
total journeys for a selection of cities
Note: Data relates to surveys carried out between 2004 and 2009.
Source: EMTA Barometer 2009 (EMTA, 2012).
Table 5.2 Traffic and CO, reduction monitoring results in different
urban road user charging schemes in Europe
Source: EC, 2011d.
6 Urban freight transport Figure 6.1 Relationship between light and heavy goods vehicle traffic
in the United Kingdom
Note: Growth in vehicle km data for the United Kingdom, ratio is the
ratio of HGV vkm to LGV vkm.
Source: DfT, 2012.
Figure 6.2 Tonnes lifted per capita in 16 urban areas in the United
Kingdom
Source: Allen, 2010.
Figure 6.3 Percentage of people who have ordered goods over the
Internet in the past 12 months
Note: Data for EU 27 from 2011
Source: EC, 2012a.
Figure 6.4 The change in urban freight vkm in London between 1994
and 2010
Source: Allen, 2012.
Box 6.1 Urban logistics planning in Paris
Photo: Laetitia Dablanc, 2013.
7 Options to minimise impacts Figure 7.1 SUMPS elements and activities
Source: EltisPlus, 2013.
Box 7.1 The Utrecht Cargohopper
Photo: Bert Roozendaal, RoozWorks.
Box 7.2 The Copenhagenize Index 2013 on bicycle-friendly cities
Source: http://copenhagenize.eu/index/index.html.
Box 7.3 Access to public transport in European cities
Note: http://ec.europa.eu/regional_policy/sources/docgener/
focus/2012_01_city.pdf.
Source: Lewis Dijkstra and Hugo Poelman, Directorate-General for

Regional and Urban Policy, European Commission.
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Annex 2 Relevant transport targets up to
2050

Target Target date Source Relevant Comments
indicator
Transport GHG (including international Transport White TERM 02 The 2050 Roadmap is the broader
aviation, excluding international Paper (EC, 2011a), strategy that sets the most cost-effective
maritime shipping) 2050 Roadmap ways to reduce GHG emissions based on
20 % | (versus 2008) 2030 (EC, 2011b) the outcome from modelling to meet the
60 % | (versus 1990) 2050 long-term target of reducing domestic
emissions by 80 to 95 %. The target for
the transport sector was set out in the
White Paper on Transport on the basis of
the 2050 Roadmap.
EU CO, emissions of maritime bunker Transport White TERM 02
fuels 40 % | (versus 2005) 2050 Paper
(EC, 2011a)
40 % share of low carbon sustainable Transport White TERM 31 Potentially monitored through EU ETS
fuels in aviation 2050 Paper reporting
(EC, 2011a)
Use of conventionally fuelled cars in Transport White TERM 34 The White Paper goal relates not to
urban transport Paper (EC, 2011a) vehicle numbers but to share in urban
50 % | 2030 passenger kilometres
100 % | 2050
CO, free city logistics in major urban Transport White Not currently possible to monitor
centres 2030 Paper (EC, 2011a)
The majority of medium-distance Transport White TERM 12a/b Only indirectly monitored through modal
passenger transport should go by rail 2050 Paper (EC, 2011a) shares
Road freight over 300 km shift to rail/ Transport White TERM 13a/b Only indirectly monitored through modal
waterborne transport Paper (EC, 2011a) shares
30 % shift 2030
50 %+ shift 2050
10 % share of renewable energy Renewable Energy TERM 31
in the transport sector final energy 2020 Directive 2009/28/EC

consumption for each Member State

(EC, 2009b)

Fuel suppliers to reduce lifecycle GHG of
road transport fuel

Fuel Quality
Directive 2009/30/EC

TERM 31

To be monitored in future indicator
updates

6-10 % | (versus 2010 fossil fuels) 2020 (EC, 2009c)

Target average type-approval emissions Passenger Car TERM 27 Phased in between 2012 (65 %) and
for new passenger cars CO, EC Regulation and 2015 (100 %)

130 g CO,/km 2012-2015  443/2009 TERM 34

95 g CO,/km 2020 (EC, 2009a)

Target average type-approval emissions Van CO, EC TERM 27

for new light vans Regulation 510/2011 and

175 g CO,/km 2014-2017 (EC, 2011c) TERM 34

147 g CO,/km 2020

70 % reduction of transport oil 2050 Impact assessment- TERMO1 This is interpreted as a 70 % drop in

consumption from today

accompanying
document to
the White Paper
(EC, 2011d)

oil consumption in the transport sector
from 2009 levels, as it is the latest data
available
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Annex 3 Explaining the 'target paths’

This annex provides an overview of the method to
assess progress towards targets and assign colours
to the cells in Table 2.1.

Reducing transport GHG emissions: In the case of
the key target, each year's data will be compared
with the 'trajectory’ based on the "preferred policy
option' for achieving reductions as set out in

the impact assessment accompanying the 2011
Transport White Paper (EC, 2011d) in order to
meet the transport GHG reduction target by 2050.
The following graph provides a representation

of the comparison between real data and the
'target path' defined accordingly. In the column
'Observed' under each given year, and under

the title 'Where we are (current trends vs. 'target
path')’, a green colour indicates when the latest
data shows a value equal or below that of the
‘target path' for that year. In other words, the
reduction achieved is in line with — or better than
— the estimations. Because concrete 'preferred
policy option' estimations are only available every
five years (up to 2050), an interpolation of the
values is still needed for the years in between,
prior to the comparison.

In the final column 'latest annual trend’, the
colour green indicates when the latest data show
improvement compared to the previous year in
which data are available.

Figure A3.1 Transport GHG emissions

1200 |

1 000 A

800 -

600 -

400 -

200 -

2030 transport target (20 % reduction on 2008; + 8 % on 1990 levels)

2050 transport target (60 % reduction on 1990)

1990 2000 2010

2020

2030 2040 2050

'Preferred policy option' GHG transport emissions (excl.maritime bunkers) absolute values
GHG actual transport emissions (excl.maritime bunkers)
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Indicative targets: In order to assign a colour

for the cells for the indicative targets, a similar
methodology has been followed. However, as there
were no official estimations on the 'target path' to
be followed, this path is calculated by plotting a
straight line from the base year data to the target
year data, i.e. assuming a linear trend towards the
target. At this point, it is clear that this is a subjective
assessment of progress with the only aim being

to give an approximate indication of whether the
target will be met. Assuming a linear trend could
lead to incomplete conclusions because for most of
the targets improvements are not expected in the

first years. This is as a consequence of fleet renewal
and technology uptake, among other circumstances,
including temporal breakdowns or recessions.
However, these circumstances will be explained
when assessing the annual progress, and can

also be checked against the evolution of different
TERM-CSIs. In addition, assumed linear trends have
been calculated bearing in mind mid-term targets

if available (i.e. CO, emissions from new passenger
cars for the 2015 and 2020 targets) and therefore
different speeds to meet the targets, forecast in
official scenarios and documents, are taken into
account.

Figure A3.2

EU CO, emissions of maritime bunker fuels

Total GHG emissions, million tonnes)
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2050 maritime target (40 % reduction on 2005)
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Note:

Target path
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EU CO, maritime emissions of maritime bunker fuels data for 2011 shows inconsistency with the changes in bunker fuels

and transport activity for 2010-2011 and it is currently under investigation. Therefore, the observed 2011 data and blue line
appear dashed for the latest year, and should not be treated as final data.
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Figure A3.3 Target average type-approval CO, emissions for new passenger cars
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Figure A3.4 Target average type-approval CO, emissions for new vans
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Figure A3.5 Reduction of transport oil consumption (incl. maritime bunkers)
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Figure A3.6 Share of renewable energy in the transport sector
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Annex 4 Overview of the TERM fact sheets

The TERM indicators have been published indicator set was originally defined, it was foreseen
annually since 2000, subject to data availability. In that the data, that was at that point limited, would
2000, the indicators appeared only in the annual eventually become available over time. For this
TERM report but they have since been published reason, not all indicators have been published
individually on the EEA website. When the every year.

2000-2004 2005-2009 2010-2013
TERM 01 Transport final energy consumption by mode X X X X X |X X X X X |[Xx X X X
TERM 02 Transport emissions of greenhouse gases X X X X |[X X X X X X X X X
TERM 03 Transport emissions of air pollutants X X X X X X X X X X |[Xx X X X
TERM 04 Exceedances of air quality objectives due to traffic X X X X X X X X X X |[x X X X
TERM 05 Exposure to and annoyance by traffic noise X X X X
TERM 06 Egg:;sl:\g?ut:’cén of ecosystems and habitats by transport X X x x
TERM 07 Proximity of transport infrastructure to designated areas X X
TERM 08 Land take by transport infrastructure X X X
TERM 09 Transport accident fatalities X X X X X |X X X X
TERM 10 Accidental and illegal discharges of oil at sea X X X
TERM 11 Waste oil and tires from vehicles X
TERM 11a Waste from road vehicles (ELV) X X X
TERM 12a/b  Passenger transport volume and modal split (CSI 035) X X X X X X X X X X |[XxX X X X
TERM 13a/b  Freight transport volume and modal split (CSI 036) X X X X X X X X X X |[X X X X
TERM 14 Access to basic services X X X
TERM 15 Regional accessibility of markets and cohesion X X
TERM 16 Access to transport services X X
TERM 18 Capacity of infrastructure networks X X X X X |X X X X
TERM 19 Infrastructure investments X X X X X X
TERM 20 Real change in transport prices by mode X X X X |X X X X
TERM 21 Fuel prices and taxes X X X X X |[X X X X X
TERM 22 Transport taxes and charges X X X |X X X X
TERM 23 Subsidies X
TERM 24 Expenditure on personal mobility by income group X X X X X |X X
TERM 25 External costs of transport X X X X X X X X
TERM 26 Internalisation of external costs X X X X X [X X X X
TERM 27 Energy efficiency and specific CO, emissions X X X X X X X X X X X
TERM 28 Specific air pollutant emissions X X X X X X X X X X X
TERM 29 Occupancy rates of passenger vehicles X X X |X X X X
TERM 30 Load factors for freight transport X X X X |X X X X
TERM 31 Uptake of cleaner and alternative fuels (CSI 037) X X X X X |X X X X X X X X
TERM 32 Size of the vehicle fleet X X X X X X X |X X X X
TERM 33 Average age of the vehicle fleet X X X X X X X X X X X X
TERM 34 Proportion of vehicle fleet meeting certain emission standards x X X X X X X X |X X X X
TERM 35 Implementation of integrated strategies X X X X
TERM 36 Institutional cooperation X X X
TERM 37 National monitoring systems X X X X
TERM 38 Implementation of SEA X X X X
TERM 39 Uptake of environmental mgt. systems by transport companies x
TERM 40 Public awareness X X X
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Annex 5

This annex provides an overview of the key
statistics that underpin the assessment in the
report. It is generally based on data from sources
such as Eurostat and the European Commission's
Directorate-General for Mobility and Transport's
statistical pocketbook. For a full explanation of the
data sources, see metadata in Annex 1.

Table A5.1 Freight inland transport volume by
country (1 000 million tkm) (1995-2011) — road,
rail and inland waterways. DG MOVE, 2013.

Table A5.2 Modal share of freight transport (% in
total inland freight tkm) (1995-2011) — road, rail
and inland waterways. DG MOVE, 2013.

Table A5.3 Sea transport of goods (1 000 tonnes)
(1997-2011). Eurostat, 2013.

Table A5.4 Total inland passenger transport

(1 000 million pkm) (1995-2011): cars, trains,
buses and coaches, trams and metros by country.
DG MOVE, 2013.

Table A5.5 Modal split of passenger inland
transport (cars, trains, buses and coaches) by
country (1995-2011). DG MOVE, 2013.

Table A5.6 Air passenger transport in EU-27

(1 000 million passenger kilometres) (1995-2011).
DG MOVE, 2013, only domestic and intra-EU-27
transport; provisional estimates.

Table A5.7 Number of passenger cars per
thousand inhabitants (1990, 1995, 2000, 2005,
2010, 2011). DG MOVE, 2013.

Table A5.8 Greenhouse gas emissions from
transport in Europe (million tonnes, unless
otherwise stated) emissions of GHGs by country
and sub-sector (1990, 2011). EEA data viewer,
2013.

Table A5.9 Gross inland consumption and
primary production of biodiesel, biogasoline
and other liquid biofuels in the EEA-33 in TJ.
Eurostat, 2013.
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Table A5.1 Freight inland transport volume by country (1 000 million tkm) (1995-2011) —
road, rail and inland waterways

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Austria 42 43 45 47 51 54 57 58 59 60 58 62 61 59 49 51 51
Belgium 59 55 57 55 51 66 68 68 66 64 61 60 60 56 50 52 50
Bulgaria 14 13 14 13 11 12 13 14 15 18 20 20 21 23 26 29 29
Croatia 4 4 4 4 4 5 9 10 11 11 12 14 14 15 13 12 12
Cyprus 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Czech Rep. 54 53 52 53 54 55 56 60 62 61 58 66 64 66 58 66 69
Denmark 24 23 23 23 25 26 24 24 25 25 25 23 23 21 19 17 19
Estonia 5 6 8 10 11 12 13 14 14 16 16 16 15 13 11 12 12
Finland 34 34 36 38 40 42 40 42 41 43 42 41 40 42 37 39 36
France 233 236 243 251 268 271 267 264 260 267 255 262 271 256 214 222 229
Germany 372 368 382 396 418 430 435 430 434 459 470 501 523 521 459 483 492
Greece 24 25 26 28 28 29 30 31 33 37 33 35 29 30 29 30 21
Hungary 23 23 24 28 28 29 27 27 27 31 36 43 48 48 45 45 45
Iceland 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Ireland 6 7 8 9 11 13 13 15 16 18 18 18 19 18 12 11 10
Italy 196 197 201 203 199 208 208 213 194 219 235 211 205 204 185 194 163
Latvia 12 15 17 17 16 18 20 21 25 26 28 28 32 32 27 28 34
Lithuania 12 12 14 14 16 17 16 20 23 24 28 31 35 35 30 33 37
Luxembourg 6 4 5 6 7 9 10 10 10 11 10 10 10 10 9 9 9
Malta 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Netherlands 106 108 115 123 129 125 125 122 124 139 132 132 131 130 114 123 126
Norway 12 15 17 18 18 18 18 18 19 20 21 23 23 24 22 23 23
Poland 120 125 132 132 127 130 126 128 134 156 162 182 205 217 224 260 262
Portugal 34 35 38 39 40 41 43 42 42 43 45 47 49 42 38 38 39
Romania 41 48 48 37 31 33 37 44 49 61 77 81 83 80 57 53 52
Slovakia 31 29 29 31 30 27 26 26 27 29 33 33 38 40 36 37 38
Slovenia 6 6 7 7 7 8 10 10 10 12 14 15 17 20 18 19 20
Spain 113 113 122 136 146 160 173 196 204 233 245 253 270 254 220 219 217
Sweden 51 52 54 52 52 55 53 56 57 58 60 62 64 65 55 60 60
Switzerland 18 17 18 19 19 21 21 21 21 22 22 23 23 26 24 24 25
Turkey 121 145 149 161 159 171 159 158 161 166 176 187 191 192 187 202 214

United Kingdom 175 181 186 189 185 184 183 183 186 185 183 188 192 182 159 165 174

Source: DG MOVE, 2013.
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Table A5.2 Modal share of freight transport (% in total inland freight tkm) (1996-2011) —
road, rail and inland waterways

Road (%) Rail (%) IWW (%)

1996 2001 2006 2011 | 1996 2001 2006 2011 | 1996 2001 2006 2011

Austria 643 659 632  56.0 | 30.8 29.6 33.8  39.9 4.9 4.5 3.0 4.2
Belgium 763 783 711 663 | 13.2 104 142 152 | 104  11.3 147  18.5
Bulgaria 40.2 60.2 69.0 73.6 56.0 36.7 27.1 11.4 3.8 3.1 3.9 15.0
Croatia 58.2 759 748 740 | 412 232 243  20.2 0.5 0.9 0.9 5.7
Cyprus 100.0 100.0  100.0  100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Czech Republic 571 69.7 76.1  79.2 | 424 302 238  20.7 0.5 0.1 0.1 0.1
Denmark 92.4 914 918  86.0 7.6 8.6 8.2  14.0 0.0 0.0 0.0 0.0
Estonia 311 353 347 485 | 689 647 653  51.5 0.0 0.0 0.0 0.0
Finland 73.7 754 728 739 | 260 244 271 258 0.3 0.2 0.2 0.2
France 76.2 775 80.8 81.1 | 212  19.4 157 149 2.6 3.1 3.4 3.9
Germany 64.3 66.5 65.9 65.8 19.0 18.6 21.4 23.0 16.7 14.9 12.8 11.2
Greece 98.7 987 981  98.3 1.3 1.3 1.9 1.7 0.0 0.0 0.0 0.0
Hungary 61.4 678 71.6 759 | 3256 282 239  20.0 6.0 4.0 4.5 4.0
Iceland 100.0 100.0 100.0  100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Ireland 91.7 96.0 98.8  99.0 8.3 4.0 1.2 1.0 0.0 0.0 0.0 0.0
Italy 89.2 895 885 87.8 | 107 104 114  12.2 0.1 0.1 0.0 0.1
Latvia 151 274 390 362 | 849 726 61.0 638 0.0 0.0 0.0 0.0
Lithuania 341 517 584 588 | 659 483  41.6  41.2 0.1 0.0 0.0 0.0
Luxembourg 80.4 90.1 91.5 93.7 12.2 6.1 4.6 3.1 7.4 3.8 4.0 3.2
Malta 100.0 100.0 100.0  100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Netherlands 64.2  63.0 63.2  58.2 2.9 3.4 4.8 51 | 329 335 321 367
Norway 81.7 84.0 853 843 | 183  16.0 147 157 0.0 0.0 0.0 0.0
Poland 453 612 70.4  79.4 | 540  37.8 294  20.5 0.7 1.0 0.2 0.1
Portugal 94.8 950 949  94.0 5.2 5.0 5.1 6.0 0.0 0.0 0.0 0.0
Romania 41.4 49.6 70.5 50.2 50.7 43.1 19.4 28.0 7.9 7.3 10.0 21.7
Slovakia 53.8 53.6 67.6 76.6 | 40.7 425 304  20.9 5.4 3.9 2.0 2.4
Slovenia 579 713 782 814 | 421 287 218  18.6 0.0 0.0 0.0 0.0
Spain 90.2 932 954 955 9.8 6.8 4.6 4.5 0.0 0.0 0.0 0.0
Sweden 63.9 643 642  61.8 | 36.1 357 358  38.2 0.0 0.0 0.0 0.0
Switzerland 52.7  46.0 455  54.0 | 47.0 53.7 543 459 0.3 0.3 0.2 0.1
Turkey 93.8 953 949  94.7 6.2 4.7 5.1 5.3 0.0 0.0 0.0 0.0
United Kingdom 91.6 89.3 882  87.9 83 106 117 120 0.1 0.1 0.1 0.1

Source: DG MOVE, 2013.
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Table A5.3 Sea transport of goods (1 000 tonnes) (1997-2011)
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buses and

ins,

cars, tra

Table A5.4 Total inland passenger transport (1 000 million pkm)

coaches, trams and metros by country (1995-2011)
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Table A5.5 Modal split of passenger inland transport (cars, trains, buses and coaches) by
country (1996-2011)

Cars (%) Buses and coaches (%) Rail (%)

1996 2001 2006 2011 1996 2001 2006 2011 1996 2001 2006 2011
Austria 73.8 75.7 76.0 75.3 10.2 10.3 9.9 9.6 12.0 9.9 10.0 11.0
Belgium 82.6 82.5 79.3 78.9 11.0 10.6 13.1 13.1 5.7 6.2 6.9 7.2
Bulgaria 60.6 60.2 70.4 77.7 26.2 32.3 24.2 17.5 12.5 6.5 4.5 3.3
Croatia 71.2 80.0 82.1 83.1 20.6 13.2 11.6 10.3 5.8 4.7 4.5 4.9
Cyprus 77.1 77.5 79.6 81.7 22.9 22.5 20.4 18.3 0.0 0.0 0.0 0.0
Czech Republic 64.0 65.8 69.4 67.7 18.4 18.2 16.0 16.4 9.0 7.6 6.9 6.9
Denmark 79.6 79.2 79.0 79.3 12.5 11.7 11.1 10.3 7.8 9.1 9.6 10.0
Estonia 68.7 71.4 75.6 81.3 26.1 25.8 21.9 16.2 3.9 1.9 2.0 1.9
Finland 81.2 83.2 84.4 84.6 12.9 11.2 10.2 9.7 5.2 4.8 4.7 5.0
France 85.9 86.4 85.4 84.0 5.3 4.5 4.6 5.3 7.5 7.9 8.5 9.2
Germany 84.1 84.3 84.3 84.7 7.0 6.8 6.5 5.8 7.4 7.5 7.7 8.0
Greece 67.2 73.2 78.2 80.5 29.2 23.5 18.9 17.3 2.5 1.9 1.6 0.8
Hungary 62.3 59.7 63.7 66.1 22.6 24.1 21.8 20.8 11.7 12.9 11.8 9.9
Iceland 88.6 88.6 88.6 88.6 11.4 11.4 11.4 11.4 0.0 0.0 0.0 0.0
Ireland 83.3 83.7 83.6 84.0 13.5 13.2 12.8 12.8 3.3 3.2 3.5 3.0
Italy 81.6 82.7 80.8 81.2 11.5 10.9 12.3 12.6 6.2 5.7 6.1 5.3
Latvia 72.8 78.6 77.6 79.9 14.6 15.1 15.4 14.0 10.5 4.6 5.5 5.2
Lithuania 79.8 88.5 90.5 90.5 16.0 9.6 8.5 8.3 4.2 1.8 1.0 1.2
Luxembourg 85.2 85.2 85.3 83.1 9.8 9.7 10.8 12.5 5.0 5.1 3.9 4.4
Malta 80.4 79.3 80.4 82.4 19.6 20.7 19.6 17.6 0.0 0.0 0.0 0.0
Netherlands 82.9 83.9 83.4 82.7 7.4 6.8 6.8 7.0 8.8 8.5 9.0 9.3
Norway 86.9 87.8 87.8 87.7 7.7 6.9 6.8 7.0 4.6 4.5 4.5 4.4
Poland 67.4 73.1 81.1 87.9 18.8 14.4 10.4 5.8 11.0 10.4 6.9 5.1
Portugal 77.6 82.3 84.8 83.9 15.4 12.6 10.4 10.7 6.2 4.5 3.8 4.2
Romania 53.3 64.8 70.7 75.8 16.1 14.2 12.9 11.9 23.0 13.5 8.9 5.1
Slovakia 49.1 66.0 70.0 76.6 39.5 25.4 23.1 15.6 10.3 7.7 5.9 6.9
Slovenia 78.4 83.5 85.4 86.4 18.9 13.6 11.6 11.0 2.7 2.9 3.0 2.6
Spain 79.9 79.8 81.4 79.7 13.6 13.4 11.8 13.3 5.2 5.4 5.3 5.4
Sweden 82.4 83.7 83.9 82.9 9.2 7.5 6.8 6.6 6.5 7.1 7.5 8.6
Switzerland 79.0 79.4 77.3 76.4 6.1 5.1 5.5 5.1 13.3 14.0 16.4 17.5
Turkey 37.2 49.6 50.6 53.2 59.4 47.0 46.9 44.4 3.4 3.4 2.5 2.3
United Kingdom 88.0 87.1 87.0 85.4 6.5 6.5 5.8 5.9 4.6 5.3 6.1 7.4

Source: DG MOVE, 2013.
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Table A5.6 Air passenger transport in
EU-27 (1 000 million passenger
kilometres) (1995-2011)

1 000 million pkm

1995 346.0

1996 366.0

1997 390.0

1998 409.0

1999 425.0

2000 457.0

2001 453.0

2002 445.0

2003 463.0

2004 493.0

2005 527.0

2006 549.0

2007 572.0

2008 561.0

2009 522.0

2010 522.5

2011 575.1
Note: These data are estimates, not actual statistics. Only

domestic and intra-EU-27 transport; provisional
estimates.

Source: DG MOVE, 2013, only domestic and intra-EU-27
transport; provisional estimates.
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Table A5.7 Number of passenger cars per thousand inhabitants (1990, 1995, 2000, 2005,
2010, 2011)

1990 1995 2000 2005 2010 2011 % difference
2010 to 2011
Austria 388 452 511 504 528 535 1.2
Belgium 387 421 456 468 482 490 1.6
Bulgaria 152 196 245 329 347 368 6.1
Croatia : 155 253 312 343 345 0.5
Cyprus 304 335 384 463 575 545 -5.2
Czech Republic 234 295 335 386 427 436 2.2
Denmark 309 320 347 362 389 394 1.2
Estonia 154 269 339 367 412 428 3.9
Finland 388 371 412 462 535 551 3.0
France 476 481 503 497 501 502 0.3
Germany 461 495 475 493 517 525 1.4
Greece 170 207 292 387 461 461 -0.1
Hungary 187 218 232 287 299 298 -0.3
Iceland 468 445 561 625 643 645 0.3
Ireland 228 276 348 400 424 417 -1.5
Italy 483 533 572 590 606 610 0.7
Latvia 106 134 236 324 286 300 5.0
Lithuania 133 199 336 428 521 570 9.2
Luxembourg 477 556 622 655 659 658 -0.1
Malta 337 487 483 525 573 589 2.8
Netherlands 367 364 409 434 452 470 3.8
Norway 380 386 411 437 469 477 1.6
Poland 138 195 261 323 451 470 4.2
Portugal 185 255 336 397 421 447 6.1
Romania 56 97 124 156 202 203 0.6
Slovakia 166 189 237 242 307 324 5.4
Slovenia 294 357 435 479 518 519 0.2
Spain 309 360 431 463 480 482 0.5
Sweden 419 411 450 459 460 464 0.8
Switzerland 442 457 492 518 518 523 1.0
Turkey 49 65 80 102 109 6.1
United Kingdom 361 378 425 469 470 466 -0.7
Note: Passenger car stock at end of year n has been divided by the population on 1 January of year n+1.

Source: DG MOVE, 2013.
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Annex 5

Table A5.9 Gross inland consumption and primary production of biodiesel, biogasoline and
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Table A5.9 Gross inland consumption and primary production of biodiesel, biogasoline and
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