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1 Executive Summary

Europe is the third most urbanised region in the world, with its urban population
expected to increase to over 80% in 2050 (UN 2015). Cities are home to over 70% of
the current EU population and account for some 85% of the Union's GDP. Most
journeys begin and end in cities. Therefore, any effort to cut transport-related CO,
emissions must take urban mobility into account. An efficient transport system is an
important factor that makes cities competitive. It provides access to jobs, education

and healthcare.

In many urban areas, an increasing demand for transport has resulted in more
vehicles on the roads, thus creating congestion and an unsustainable situation.
Besides the economic loss of time, motor vehicle congestion worsens the air quality
and liveability of these cities. Worsening air quality is one of the major threats that
endangers public health and many European cities struggle to provide reasonable air
quality. Reducing the share of internal combustion engines should be a priority to

improve air quality and reduce emissions.

Car-based urban transport systems, which rely on fossil fuels, also deplete precious
environmental resources and accelerate climate change. Furthermore, the increase
of motor vehicles on the roads reduces safety for other users, such as cyclists and
pedestrians. Road accidents and fatalities take their toll on the youth — the future of

Europe.

This report on urban mobility performance measurement is aimed at enabling
European city stakeholders and the public to understand their current urban mobility
situation through a point-based results framework. The study provides cities with a
yardstick to measure their performance and benchmark their progress against some
of their counterparts. It measures the urban mobility in 13 European cities: Berlin,
London, Vienna, Brussels, Moscow, Rome, Zurich, Paris, Amsterdam, Copenhagen,
Oslo, Budapest and Madrid. Some of these have made announcements to remove
cars from their cities, while others are subject to legal action for infringing EU limits

for air quality.

To measure sustainable transport and mobility in these cities, the report analysed
them through 21 indicators, categorised to represent the performance of public
transport and active mobility (i.e. walking and cycling), the state of road safety, air
quality, and the progress in mobility management. The data, on which this analysis is
based, was obtained from official sources available either in the public domain or
through direct communication with city officials working in relevant departments. An
absolute ranking scale is developed for each of the 21 indicators, with an overall total

maximum score of 100 points. The ranks can be seen from the table below.
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Table 1-1: Overall and categorical ranks of the cities analysed. Source: Wuppertal Institute analysis

City Overall Public Road Ait" Mobility Acti.v'e
Rank transport safety quality management Mobility
Copenhagen 1 8 1 2 1 2
Amsterdam 2 13 1 6 3 1
Oslo 3 10 1 1 4 5
Zurich 4 5 2 7 8
Vienna 5 6 2 9 7
Madrid 6 4 7 7 5
Paris 7 9 12 9 4
Brussels 8 11 10 2 11 9
Budapest &) 2 8 12 11
Berlin 10 12 11 5 3
London 10 12 9
Moscow 12 7 13 5 13
Rome 13 13 8 13 12

From our overall scoring, we find that Copenhagen ranked 1st, Amsterdam 2nd and
Oslo 3rd. On the lower end, London ranked 10th, Moscow 12th and Rome ranked
13th. It is important to note that a city ranking low in this sample of 13 European
cities does not mean that its urban transport performs poor in every category. For
instance, most of the 13 cities have well performing public transport systems. The
main findings and recommendations for each of the categories we analysed are as

follows:
Public Transport:

Cities were ranked based on their existing public transport modal share, affordability
of the system, annual use and the access to public transport. Zurich has the most
affordable and a highly used public transport system. The success of Zurich is due to
its expansive system that creates a network and is integrated with other public

transport options (bus and tram) in terms of fare, timetables and infrastructure.

In the high-ranking cities, it can be seen that when public transport is provided as a
network and is integrated between rail and road-based systems, there are more
people using the system. A public transport network can also cover more city area
than a few lines of metro or tram, therefore a network is crucial in large cities.
Furthermore, a single ticket that allows users to switch between tram and bus to
complete one journey increases the ease of travel compared to buying a ticket for

every transfer.
Road Safety:

In road safety, we ranked the cities based on fatalities of pedestrians and cyclists and

on crashes per 1mn cycling trips and crashes per 1mn pedestrian trips. The first place
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was shared between Copenhagen, Amsterdam and Oslo. Both Copenhagen and
Amsterdam have heavily invested in improving facilities for walking and cycling.
Segregating bicycles from motor vehicles not only improved the share of cycling but

also increased safety for cyclists.

In Oslo, the process-oriented approach in reaching a target of zero fatalities —Vision
Zero Policy— has integrated urban design and technological solutions in road safety.
The analysis shows that through ambitious road safety targets and strategies that

prioritise safety of vulnerable road users, cities are made safer.
Air Quality

Oslo is the only city in the analysis that has concentrations below both the EU limit
and the WHO guideline. Oslo’s score in air quality can be attributed to the stringent
Norwegian air quality regulation, which has limits stricter than that of the EU. Oslo is
also closing its city centre for cars. Several parking places were removed and bicycle
lanes were introduced. The analysis points to the fact that increasing public transport

use improves air quality.
Mobility Management

Copenhagen ranked 1%t with low emissions zones, low congestion, shared mobility,
smartphone apps for public transport and, more importantly, a high cost of parking.
London ranked 2nd for similar reasons as Copenhagen and, in addition, the presence
of a congestion charge. With no fiscal measures and lenient policies encouraging

motorised travel, Rome ranked 13th.

The analysis and experience show that charging motorists the true cost of travel
deters the use of motorised trips. Often, car users are unaware of the true cost of
their travel. The subsidies come in the form of free or cheap parking, no charge for
the air pollution that the vehicle causes, the massive urban space occupied by roads,

and the social costs imposed on other non-motorists.

Cities have shown that charging motorists a higher share of the real cost of their trips
encourages car users to shift to cycling or public transport and reduce unnecessary

trips.
Active Mobility

Amsterdam and Copenhagen ranked 1st and 2nd place and Berlin ranks 3rd in active
mobility. At the same time, Copenhagen and Amsterdam also rank high in road safety
and Copenhagen ranks 2nd in air quality. All three of these cities show that providing
infrastructure for cycling, increases the share of cycling. Berlin, whose inhabitants
have a strong penchant for cycling, show that painting cycle lanes on the streets,

rather than having physically segregated bicycle tracks as in Copenhagen and

Wouppertal Institut | 3



Living. Moving. Breathing. Wouppertal Institute for Climate, Environment, Energy

Amsterdam, will lead to higher crashes among cyclists. Berlin has over 14.3 crashes
for every 1mn bicycle trips, while Copenhagen and Amsterdam have 0.7 and 1.2

crashes, respectively, for every 1mn bicycle trips.
Integration, integration, integration

In the analysis we found that the top-ranking cities have integrated planning,
integrated infrastructure and integrated decision-making. Top ranking cities kept in
mind the needs of pedestrians, cyclists and other road users while planning. The
street designs developed by Copenhagen, for example, clearly allocate space for
walking, cycling, public transport and motor vehicles. City centres are designed

around pedestrians and cyclists’ needs, cars are just another user of the space.

While providing infrastructure, the needs of pedestrians, cyclists, as well as users
with special needs, are kept in mind. Public transport is integrated between modes

i.e. with one ticket a user can complete the journey on different modes of transport.

To provide integrated services, different departments in the city need to come
together and this was found in the top-ranking cities. Integrated decision-making
removes a silo approach to sustainable mobility e.g. trying to promote cycling

through bicycle sharing without the provision of bicycle infrastructure.
Leaders of change and leaders for change

Many cities are in a constant search to address issues, such as poor air quality,
dwindling shares of public transport, hostile roads and worsening congestion. The
initial but crucial step to address these issues is a strong and unwavering political
leadership. In all of the cities that ranked high we found strong leadership

spearheaded decision-making.

Strong political will in promoting sustainable mobility is the touchstone for a cleaner,
safer and more liveable city. City leadership that embraces sustainable mobility
accepts that transport infrastructure needs to move people and not cars. City
leadership that prioritises car use and allocates public money for improving
infrastructure that supports car use, will keep searching, in vain, for solutions to
create liveable, cleaner and safer cities. Car-dependant policies will drive the city’s

future far away from being a city of the people and for the people.

Wouppertal Institut | 4



Living. Moving. Breathing. Wouppertal Institute for Climate, Environment, Energy

2 Sustainable Urban Mobility in Europe

Despite being known for their progressive approaches and standards in sustainability,
European cities have been undergoing an increasing trend towards motorisation.
This can be seen, for example, by the number of new registrations of passenger cars
in the European Union shown on Figure 2-1, as indicated by the European
Automobile Manufacturers’ Association (ACEA). Although the share of electric
vehicles has only moderately increased between 2016 and 2017, the car market has
equally increased over this time period. In 2017, 15.1 million new passenger cars (all

vehicles) were registered in the European Union.

@ 16 -
.2
€ 14 -
Diesel/gasoline
12 A
0 H Other alternative fuel
vehicles
81 14.031 14.285
. B Hybrid electric
¢ vehicles
. 0.176 0.205 M Electric vehicles
21 0.279 0.432
0+ 0.156 0.217
2016 2017

Figure 2-1 Registrations of new passenger cars in the EU in 2016 and 2017. Source: Website ACEA

European cities, some burdened by deteriorating air quality and some benefiting
from a green minded leadership, have embarked upon practices to create people
friendly urban mobility i.e. by promoting more walking, cycling and public transport.
The EU has enabled and encouraged the planning, developing and implementation of
sustainable urban mobility through its Sustainable Urban Mobility Plan (SUMP)
Initiative. Strategies in the SUMP include policies and projects aimed at pushing
motor vehicle drivers away from using personal vehicles in city centres, making

public transport and active mobility more attractive.

City leaders have publicly acknowledged that the increasing share of fossil fuelled
vehicles contributes further to the deteriorating air quality and quality of life.
Excessive motorisation has also lead to a loss of urban space and economic losses

due to congestion.

This study aims to provide cities with a yardstick with which to measure their
performance and benchmark their progress against some of their counterparts in the

region. This study provides a verified basis for cities to further promote sustainable
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mobility and enable them to identify potential areas that need further development.

It aims to enable local authorities and other stakeholders to understand their current

urban mobility situation through a point-based results framework.

An overview of the cities, which are ranked in this study are provided in the table

below:

Table 2-1 European City Ranking Overview. Source: Wuppertal Institute Compilation

City Country Population City Area (sg. km) Urban Density (p/sq. km)
Amsterdam Netherlands 851,573 219.32 3,882.79
Berlin Germany 3,670,622 891.70 4,116.43
Brussels Belgium 1,175,173 161.38 7,282.02
Budapest Hungary 1,759,407 525.20 3,349.98
Copenhagen Denmark 763,908 86.39 8,842.55
London United Kingdom 8,787,892 1,572.00 5,590.26
Madrid Spain 3,165,541 604.30 5,238.36
Moscow Russia 12,228,685 2.511.00 4,870.05
Oslo Norway 669,060 480.76 1,391.67
Paris France 2,229,621 105.40 21,153.90
Rome Italy 2,877,215 1,285.00 2,239.08
Vienna Austria 1,867,960 414.65 4,504.91
Zurich Switzerland 402,762 87.88 4,583.09

The report’s underlying research had the following objectives:

B Develop, review and revise sound indicators for measuring urban mobility
performance in European cities;

B Implement the indicators to measure the urban mobility in 13 pre-selected
European cities;

B Compare the project cities and rank them based on their score;

B Highlight good practices and policies that encourage sustainable urban mobility.

Wouppertal Institut | 6



Living. Moving. Breathing. Wouppertal Institute for Climate, Environment, Energy

3 Methodology

The study focused on measuring and ranking the urban mobility performance of 13
major European cities. This study is an initial step by Greenpeace in scaling-up efforts
based on previous experience at a national level. Previously, Greenpeace conducted
performance measurements on urban mobility in Germany and Austria and with this
study the experience is transferred to a regional level. The city selection was partly
influenced by the city’s existing reputation in urban mobility and partly by the EU air
quality infringement procedures. We wanted to see if there exists a correlation
between improving sustainable mobility, abating air quality, and increasing road

safety in the biggest cities.

In measuring the performance of urban mobility, 21 indicators were selected and
then divided further into in 5 categories. Each category has a maximum score of 20

points such that the total score is equal to 100 points.

The categories are mentioned below, the number of indicators in each category are

mentioned in parenthesis:

1) Public Transportation (4 indicators)
2) Road Safety (4 indicators)

3) Air Quality (3 indicators)

4) Mobility Management (7 indicators)
5) Active Mobility (3 indicators)

The indicators in each category have an individual score. Each indicator is ranked on
an absolute scale developed for each indicator. Table 3-1 gives an overview of the

indicators under each category.

The sum of the scores of all the indicators, in a category, gave the categorical score,
and the sum of all categorical scores gave the overall score. The overall score was
then used for the overall ranking and the categorical scores were used for categorical

ranking.

It is important to note that this study compares the cities’ sustainable mobility
performance against each other. That is, a city ranking low in this sample does not
necessarily mean that its urban transport performs badly at a global scale and that
decision makers are not ambitious enough. For instance, most cities have well

performing public transport systems.

However, the real objective should be to develop sustainable transport and mobility,
which, inter alia, demands the replacement of the fossil-fuelled internal combustion
engine. Cities ranking high deliver better on their sustainable mobility objectives and

are making evident strides to move away from individual motorised mobility.
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Table 3-1 City Ranking Indicators. Source: Wuppertal Institute Methodology

Ranking category Indicators used

% of public transport trips

Cost of a single journey on

Public transport Public transport

Annual trips per person
Station density
Bicycle fatalities
Pedestrian fatalities
Road safety
Bicycle crashes
Pedestrian crashes
NO,/ Nitrogen dioxide
Air quality

(annual mean
concentrations)

PMjo / Particulate matter 10 um
PM, s / Particulate matter 2.5 pm

Congestion charge

Parking prices

Low emission zones
Mobility

management Public transport apps
Congestion index
Shared cars / sg. km
Shared bicycles / sq. km
% of walking in the city
% of cycling in the city

Active Mobility

Urban green cover

Unit

Public transport modal share in %

Price of the minimum single journey ticket
adjusted against cost of daily food (%)

Annual trips / population

Stations / sq. km

Fatalities/yr.

Fatalities/yr.

Crashes for every 1mn bicycle trips

Crashes for every 1mn walking trips

pg/md
pg/md

pg/m?3

Yes/no

Price of 1 hour of parking adjusted against
cost of daily food (%)

Yes/No
Ticketing / Scheduling / Both
% of travel time lost due to congestion
Cars / sq. km of service area
Bicycles / sq. km of service area
Walking trips modal share in %
Cycling trips modal share in %

% of green spaces in the city

Data availability

The data, on which this analysis is based, was obtained from official sources available

either in the public domain or through direct communication with city officials

working in relevant departments. A ranking relying on different external sources

comes with the caveat that there is a risk that the original sources have collected this
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data with differences in methodology or scientific rigour. Even though everything has
been done to ensure comparability and data consistency, it cannot absolutely be
ruled out that this might have an effect on the ranking. While collecting data, it was
ensured that the data used was for 2017. In the cases where the data for 2017 was

not available the latest available data was used instead.

An important caveat with respect to the modal split must be pointed out: cities use
different methods to identify their modal split and the respective method can
influence the final result. Most importantly, the modal share can either be obtained
from a household survey, which delivers the inhabitants’ mode share; or it can be
obtained from traffic counts, a method which considers all travellers and thus also

includes mobile persons, other than the inhabitants, such as tourists.

In this study, no adjustment methods were applied for any of the given modal split
data (unless explicitly stated), irrespective of the underlying data collection method.
This is due to the fact that any adjustment would need considering additional
disaggregated data for analysis, which was not available. However, the modal split
data was deemed comparable, as it is a common approach to rely on public
authorities’ studies in any comparison of urban mode shares. In all cases, the modal
split includes any trip within the city’s boundaries and any regional (short distance)

trip with the origin or destination within the respective city.

For two indicators?, affordability was measured. In these cases, the price is the
calculation unit, and food was considered as the purchasing power. That is,
additional information was obtained to normalise the scores. Affordability is
measured as a percentage share of the cost of a single journey public transport ticket
(paid in cash) to the cost of the daily food intake (of 2,400 calories) in each city?;
2,400 calories is the daily recommended caloric intake for an average adult3. The
same principle is applied while calculating the affordability of one hour of parking.
Taking the cost of food as a comparison is a common method in economic studies.
However, it comes with a caveat, too: food prices that are particularly high or low
compared to the general cost of living, also have an effect on the result potentially

pushing a city further up or down in the ranking.

When data is unavailable we have used mean substitution. Mean substitution is a
process where the missing data is replaced by the average (mean) of the values of
the other cities in the ranking. This method allows an analysis, but can slightly distort

the results. Not scoring cities in the respective sections would however have bigger

1Indicators for measuring the affordability of public transport and affordability of parking
2 Data obtained from surveys conducted by www.numbeo.com
3 https://health.gov/dietaryguidelines/2015/guidelines/appendix-2/
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distortive effect to the disadvantage of the respective city. In this analysis we have
used mean substitution to calculate the scores for PM1g and PM, s annual

concentrations for Moscow.

Disclaimer: In an earlier version of this report, there was an error in arriving at the
number of trips in the road safety section. The crashes figure is supposed to

represent crashes per 1 million trips and not crashes per 10,000 trips.
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4 Overall ranking

The overall rank of the indicators reveals that the top spot was taken by Copenhagen,
followed by Amsterdam, Oslo and Zurich. More automobile dependent cities scored
poorly due to the leniencies in their policies which encourage the use of personal

automobiles.

The cities in the ranking were, at one point, in the media for the announcements
from their leaders to improve urban mobility. Some cities are in the process of
implementing the announced plans and some are yet to turn their words into

actions.

The overall performance of the cities can be seen in Table 4-1 and Table 4-2
illustrates the categorical ranking. The categories and the ranking are elaborated in

the following chapters.

Table 4-1 European city ranking overview. Source: Wuppertal Institute analysis

Rank City Overall score Public Road Ail: Mobility Acti.v‘e
transport safety quality management mobility

1 Copenhagen 57.50 6.75 16.50 14.00 10.50 9.75
2 Amsterdam 55.50 4.50 16.50 13.50 8.75 12.25
3 Oslo 50.50 6.00 16.50 14.50 8.00 5.50
4 Zurich 47.75 10.50 11.50 14.00 7.00 4.75
5 Vienna 44.75 8.50 10.50 14.00 6.50 5.25
6 Madrid 43.25 7.50 11.75 11.50 7.00 5.50
7 Paris 38.50 8.50 8.25 9.50 6.50 5.75
8 Brussels 38.00 5.75 8.00 14.00 6.25 4.00
9 Budapest 36.75 8.50 9.00 10.00 5.75 3.50
10 Berlin 34.50 5.50 5.00 10.00 7.50 6.50
10 London 34.50 7.00 4.50 10.00 9.00 4.00
12 Moscow 32.75 8.50 10.00 5.50 7.50 1.25
13 Rome 26.50 6.75 1.50 10.00 5.00 3.25
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Table 4-2 Categorical ranking of the European cities. Source: Wuppertal Institute analysis

City Overall Public Road Air Mobility Active
Rank transport safety quality management Mobility
Copenhagen 1 8 1 2 1 2
Amsterdam 2 13 1 6 3 1
Oslo 3 10 1 1 4 5
Zurich 4 5 2 7 8
Vienna 5 6 2 9 7
Madrid 6 4 7 7 5
Paris 7 9 12 9 4
Brussels 8 11 10 2 11 9
Budapest 9 2 8 12 11
Berlin 10 12 11 5 3
London 10 12 8
Moscow 12 7 13 5 13
Rome 13 13 8 13 12
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5 Modal Share

Modal share (or modal split) depicts the percentage (%) share of trips by different
transport modes in a city. The most often reported categories are public transport
(including bus, metro rail, trams, waterways), active mobility (walking and cycling),
and personal automobiles (cars and motorised two wheelers). Some cities also

document taxis and shared cars as a separate category.

Cities with a high share of sustainable modes i.e. public transport, walking and
cycling, have a higher possibility to increase or maintain the share of these modes, if

the right policies and measures are put in place.

Rome 29%
Moscow 49%
Brussels 28%
London 20% 29 37%

Oslo 32%

Copenhagen 18%
Budapest 19% 29 48%

Berlin 27%
vienna 39%
Madrid e 6% 38%
Zurich 27% 8% 40%

Amsterdam 17%

Paris 41% 3% 40%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
m Walking  ®Cycling Public Transport W Motorised personal transport

Figure 5-1 Transport modal shares in the 13 European cities. Source: References section

In this ranking, wherever taxi data is available it is included in the public transport
share, and shared cars are aggregated under personal automobiles. This is due to the
fact that shared cars still contribute to congestion, air pollution and are often single

person trips. Taxis on the other hand replace additional motorised trips and the
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occupancy rates are higher for taxi trips. Figure 5-1 shows the shares of urban

transport modes in the analysed cities.

Paris has the least share of personal automobiles (15.80%) closely followed by
Amsterdam (20%) and Zurich (25%). Amsterdam leads in cycling with 32% of trips,
and Moscow leads in the share of public transport trips at 49%. Rome on the other

hand has the highest share of personal automobiles (65%).

To calculate Paris’s modal share, we have taken a weighted average of Paris-Paris
modal share and Suburban — Paris modal share. The reason being that the Suburban-
Paris trips account for 4.3 billion trips and we presume that the Suburban — Paris trips

contribute to the walking, cycling and public transport trips, which are counted under

the Paris-Paris trips.

Figure 5-2 A congested street in Rome. Source: faungg's photos / CC BY-ND 2.0 / Flickr
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6 Public Transport

Public transportation, irrespective of whether it is rail or road based, is the backbone
for any successful urban transport system. Public transport has the ability to move
large numbers of people when compared to personal automobiles and thus uses the
available road space more effectively, in addition to per capita transport emissions
reduction. A higher share of public transport in a city tips the scales towards
sustainable mobility. When coupled with a higher share of active mobility i.e. walking
and cycling and proper urban planning, the need for the usage of personal

automobiles is reduced.

Literature and experience shows that attracting people to use public transport and
maintaining the existing ridership of public transport depend on various factors such
as the fare, coverage, frequency, comfort and reliability (Currie & Wallis 2008; Abrate
et al. 2009; Loader & Stanley 2009; Dargay & Liu 2010; Mantero et al. 2013; Fearnley
2013).

The ranking of cities in the category of public transport was determined by
calculating the individual scores for indicators on public transport modal share,
affordability, annual trips per person and station density. Affordability here is termed
as the amount of money people spend on a single public transport ticket as a share of
the cost of daily food. Station density is the number of public transport stations per
every sqg. km of the service area of the public transport network. Each of these

indicators is explained further below.

In this study, Zurich scores the 1% place in public transport followed by Budapest,
Moscow, Paris* and Vienna sharing the 2" place. Brussels scored the 11t place, Berlin
12t and Amsterdam the 13 place.

Zurich has maintained its reputation as being a public transport friendly city. Vienna
and Paris have invested in dense and qualitative public transport systems to increase

ridership.

Moscow and Budapest have urban planning structures focussed on public transport
(mainly rail based systems), yet this urban planning structure is being undermined by

high motorisation and poor decisions favouring personal cars.

4 In this study we considered the “Paris + Petite-Couronne” area as the service area for the public
transport.
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Figure 6-1 Tram and Bus interchange in Budapest. Source: MunichTramSpotter / CC BY 2.0 / Flickr

Table 6-1 Public transport ranking. Source: Wuppertal Institute analysis

Rank

10

11

12

13

City

Zurich

Vienna

Moscow

Paris

Budapest

Madrid

London

Rome

Copenhagen

Oslo

Brussels

Berlin

Amsterdam

Public Transport

modal share (%)

40%

39%

49%

40%

48%

38%

37%

29%

18%

32%

28%

27%

17%

Affordability
(Percentage of single trip
ticket cost vs. daily food

cost)

11%
28%
13%
18%
29%
22%
80%
18%
35%
28%
24%
39%

36%

1193

511

293

517

1037

334

454

328

512

464

314

322

275

Annual trips
per capita

Station density
(Stations / sq.

km)
7.86
13.00
4.67
6.99
1.15
8.30
12.41
5.53
15.23
3.32
2.55
9.21

8.95
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Affordability

Affordability of public transport is an essential factor for people using the system. If
users perceive that they receive value (in terms of reliability, comfort and access) for

the price of a public transport ticket, the use of public transport will be high.

In this study we measured the cost of a single journey ticket on public transport,
when paid in cash. Most cities have a variety of tickets (multi-ride tickets, monthly
passes, etc.) offering a variety of discounts. London for example has a two-tier
system where regular users who pay for their tickets either through a smart card
(Oyster in London) or via a contact-less debit/credit card pay a significantly lower
price for the ticket (£ 2.40 instead of £ 4.90). As single-journey tickets paid in cash are
the only type found across all cities we used them to maintain consistency in the data

collected.

We then compared the percentage share of the single journey public transport ticket,
paid in cash, to the cost of daily foods — consisting of 2,400 calories, which is the

recommended daily caloric value for an average adulté — in the respective city.

Zurich, which ranked 1%t in public transport affordability, is the least expensive city for
a single journey in the analysis. A single public transport ticket costs about 11% of the
share of daily food in Zurich. In Moscow the share is 13% (2" place) and in Paris and
Rome the share is 18%, placing them both in the 3™ position for affordability. London
has the most expensive system (when the ticket is paid in cash) where the single
journey public transport ticket is 80% of the cost of daily food and in Berlin it is 39%
making it the second most expensive public transport system among the cities we

scored.

The affordability indicator however does not specifically consider the performance of
the system. That is, the affordability rank does not denote that a system is reliable or

comfortable.

Annual trips per capita

Public transport operators report the number of people carried by the system
annually. The higher the number of people using public transport, the higher are the

annual number of trips by the inhabitants of the city.

London has the highest number of annual trips (3.99bn trips/yr.) on all forms of

public transportation followed by Moscow (3.57bn trips/yr.) and Paris (3.41bn

5 Data obtained from surveys conducted by https://www.numbeo.com/food-prices/
6 https://health.gov/dietaryguidelines/2015/guidelines/appendix-2/
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trips/yr.). In all of the top-ranking cities public transport is provided as a network and
an integration between modes of public transport is present. For example, with a
single ticket in Paris, one can complete a trip using the bus, tram and metro, if

necessary.

The annual trips per capita show the extent of public transport use by the residents
in a city. A higher annual trip per capita denotes that the public transport is being

used frequently, and arguably a higher accessibility to public transport.

Zurich tops the ranks with close to 1,200 annual trips per person. Zurich is often cited
as a best case for public transport in Europe due to its steady public transport
ridership, which could infer contentment of public transport users. Affordability,
coupled with an urban planning practice of designing they city around public
transport is a factor for high public transport use in Zurich. Budapest ranks 2nd with
1,037 annual trips per person and Paris 3rd with 517 annual trips per person (see

Figure 6-2).

Zurich
Budapest
Paris
Copenhagen
Vienna
Oslo
London
Madrid
Rome
Berlin
Brussels

Moscow

Amsterdam

o

200 400

D
o
o

800 1000 1200 1400

Figure 6-2 Annual trips per capita on public transport. Source: Wuppertal Institute analysis

Station density

The average number of stations in a sq. km. of the service region is denoted by
station density. If the number of stations per sq. km is high, then the propensity to

use public transport is also high due to the increased access to public transport.
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Station density is also part of the public service infrastructure mandate; the higher
the station density, the easier access households without private cars have to public

transport services.

Cities with a high number of annual per capita trips such as Zurich are above the
average regarding station density (7.30 stations/sg.km). Moscow has 4.67

stations/sq. km and Budapest has 1.15 stations/sq. Km.

Moscow does not have a public transport system that covers the entire city, partly
due to the large size of the city. Moscow - in its administrative boundaries - is 28
times the size of Zurich or almost 5 times the size of Budapest. Implementing a large
scale public transport system is resource intensive when the density of the city is low

as in Moscow.
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7 Road Safety’

Although there has been a steep decline in fatalities and accidents in many European
countries, the number of people getting injured or killed in road accidents is still high.

Urban fatalities and accidents is highest among pedestrians and cyclists.

Safer roads have the potential to increase the shares of walking and cycling in cities.
People perceive walking and
cycling safe if there are fewer
crashes among cyclists and

pedestrians.

The share of walking and cycling is
low when there is an increased risk
of being hit or fatally injured. The
share would also be low if there is
no comfortable infrastructure for
walking and cycling i.e. if these
users have to compete with

motorised vehicles for space.

The overall results for road safety
(Table 7-1) show that Oslo,
Amsterdam and Copenhagen share
the 1st place. Rome ranked last
(13th).

In Rome, there are approximately

15.3 crashes for every 1mn bicycle
trips in 2016. Rome also had 47

Figure 7-1 Cycling in winter in Copenhagen.
Source: Mikael Colville-Andersen / CC BY-NC 2.0 / Flickr

pedestrian fatalities in 2016 and

about 18.4 crashes for every 1mn walking trips.

Both Berlin and London also score poorly in road safety. Berlin ranks 11th and
London 12th. The mayor of London has publicly announced a programme to make
the city safe for walking and cyclings. The mayor’s strategy for London is currently in

its consultation phase.

7 The data for this section has been updated. Earlier we have reported crashes per 10,000 trips instead
of crashes per 1mn trips. This led to an incorrect estimate of crashes / trip. The values have been now
corrected to reflect crashes per 1mn trips. The analysis and recommendations remains valid.

8 The Mayors Transport Strategy: https://tfl.gov.uk/corporate/about-tfl/how-we-work/planning-for-the-
future/the-mayors-transport-strategy?cid=mayors-transport-strategy
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Berlin is addressing its road safety issue through the reduction of the speed limits
and increasing safe and comfortable infrastructure for walking and cycling®. In the
summer of 2018, the house of representatives in Berlin will decide on a proposal by
the Berlin government to promote cycling. Such a proposal if approved by the house
will benefit cyclists as more resources will be allocated for cycling infrastructure and

safety.

Furthermore, the results show a strong correlation between modal share and road
safety. Cities with a high share of active mobility (i.e. walking and cycling trips), have
fewer fatalities in these groups (see Figure 7-3). Both Amsterdam and Copenhagen
have a high share of active mobility and the lowest share of bicycle and pedestrian

crashes and fatalities.

Oslo, Amsterdam and Copenhagen have the least fatalities among all the cities
analysed. This is also due to the road safety targets which have led to measures such
as reducing speed limits, educating drivers, increasing penalties and increasing the

frequencies of motor vehicle checks.

Figure 7-2 Bicycle accident at Winterfeldtplatz, Berlin. Source: Alper Cugun/ CC by 2.0 /Flickr

National road safety policies such as the “Vision Zero” have had a great impact on
local road safety. The “Vision Zero” policy is a process-oriented approach to reach a
particular target — zero road fatalities. The strategies in the policy call for a more
people centred road/street design. Furthermore, as the policy is approved by political
decision makers, there is accountability. Norway is one of the countries which has

adopted the “Vision Zero” policy?e.

9 Berlin road safety plan for 2020:
https://www.berlin.de/senuvk/verkehr/politik_planung/sicherheit/download/berlin_sicher _mobil2020

broschuere.pdf
10 https://www.vegvesen.no/ attachment/646945/binary/968554
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Table 7-1 Road safety ranking. Source: Wuppertal Institute analysis!!

Crashes for

Share of Annual Annual Crashes for
. . Rk every 1Imn Share of .
Rank City walking pedestrian . . . Bicycle every 1mn
. ... pedestrian Cycling Trips . X .
trips fatalities X fatalities bicycle trips
trips
1 Amsterdam 31% 3 0.4 32% 5 1.2
1 Copenhagen 19% 5 0.4 29% 5 0.7
1 Oslo 28% 2 0.6 7% 1 2.3
4 Madrid 30% 16 2.0 6% 1 1.6
5 Zurich 27% 3 1.6 8% 2 11.3
6 Vienna 27% 11 2.7 7% 2 7.6
7 Moscow 3% 232 0.6 3% 5 9.4
8 Budapest 19% 17 1.3 2% 2 6.7
9 Paris 41% 23 1.5 3% 3 10.4
10 Brussels 25% 10 3.8 3% 2 21.4
11 Berlin 31% 17 2.0 13% 15 14.3
12 London 24% 61 2.3 2% 8 22.3
13 Rome 6% 47 18.4 1% 25 15.3

Note: Data on road safety varies widely depending on the definitions of a crash and a fatality. In many cities
fatality is considered relevant to the accident if the victim dies within 30 days of the crash. Similarly, actual
crash numbers in cities are usually higher, as not all crashes are reported. Here we considered the numbers
that are reported from official sources.

' The average trips per inhabitant are obtained from the respective city reports for Berlin and London.
Data for Vienna, Rome, Zurich and Madrid are obtained from the UITP’s Mobility in Cities Database.
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Figure 7-3 Correlation between active mobility and fatalities 2016. Source: Wuppertal Institute analysis
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Figure 7-4 Cycling crashes for every 1mn cycling trips vs Modal Share of cycling. Source: Wuppertal Institute analysis

Figure 7-4 shows the relation between cycling modal shares and the number of
crashes. As cycling numbers increase (through giving priority and adequate space to

bicycles on the streets), the number of fatalities and crashes involving cyclists reduce.
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The success from Copenhagen and Amsterdam has shown that, when there are safe,
segregated and comfortable cycling conditions there will be an increase in the
number of people cycling. Research calls this “safety in numbers” (Jacobsen, 2003).
Several studies have shown that when motorists “see” pedestrians and cyclists on
the street they will start driving in a more humane way and consider them as co-
users of the road. On the contrary, fewer cyclists and pedestrians will bolster the
image that the road/street is for motorised vehicles, creating a hostile space for

cycling and walking.
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8 Air Quality
Air pollution is the evident and first-hand experience of the effects of the increased
combustion of fossil-fuels which are predominantly used in motorised vehicles. As a
result, people walking and cycling inhale high doses of pollutants, while motorists

also have a high exposure (Cepeda et al., 2017).

Air quality has been one of the most pressing environmental issues in Europe in the
last few years. Many cities in Europe do not comply with the legal thresholds set by
the European Union (EU). The EU has been approached by many think tanks and non-
governmental organisations with petitions to tackle the growing air pollution

problem across European countries and cities.

In the study we have selected 3 major pollutants, namely Nitrogen dioxide (NO,),
PM1o and PM;s12. These 3 pollutants cause the greatest harm to human health and to
the environment. The EU limit for NO, and PM3 annual mean concentrations is 40
pg/m3. and for PM, s annual mean concentrations it is 25 pg/m3. The World Health
Organisation (WHO) guideline for NO, concentrations is 40 pg/m3, for PMyo it is 20
pg/m?3 and for PM,s is 10 pg/m3.3

The WHO global guidelines for particulate matter — the substance that can be
dangerous even at low concentrations — is much stricter than the EU standards. The
particulate matter is also a reason for respiratory problems and is also carcinogenic.
Particulate matter is not visible for the naked eye, it settles in the respiratory track

and in the lungs of the people inhaling it.

Cities measure air quality through monitoring stations. These stations are usually
located in high volume traffic areas, residential areas, and on the outer periphery of
the city to measure background values for certain concentrations of pollutants. In
addition to the above stations, there are also measuring stations located in rural

areas and in industrial areas.

In this study we have collected annual mean data reported by the cities for the year
2017 from urban and urban background stations. Where ever 2017 data was not

available we used the latest available data.

The data is collected from traffic, residential and urban background measuring
stations within the city limits. Wherever a distinction can be made, we excluded data

from industrial stations.

12 pPMyy is particulate matter 10 micrometers or less in diameter, PM, s is particulate matter 2.5
micrometers or less in diameter. PM, s is generally described as fine particles. By way of comparison, a
human hair is about 100 micrometres, so roughly 40 fine particles could be placed on its width. Source:
http://www.npi.gov.au/resource/particulate-matter-PMig-and-pm25

13 http://www.who.int/en/news-room/fact-sheets/detail/ambient-(outdoor)-air-quality-and-health
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For Paris we have considered the Paris + Petite Couronne region.

The results of the air quality scoring are shown in Table 8-1 below.

Table 8-1 Air Quality ranking in the European cities. Source: Wuppertal Institute Analysis

Rank

12

13

City

Oslo

Vienna

Brussels

Zurich

Copenhagen

Amsterdam

Madrid

Berlin

London

Rome

Budapest

Paris

Moscow

Year

2017

2016

2017

2016

2016

2016

2017

2016

2017

2017

2016

2016

2017

NO, Annual

Mean

32.500

31.875

35.354

34.000

31.667

33.400

44.542

47.147

50.800

47.083

32.371

49.564

56.000

PMjo Annual

Mean

15.455

19.200

18.962

17.600

23.333

21.300

20.091

25.000

19.400

26.653

28.545

26.875

No data
available

PM,s Annual
Mean

7.444

13.000

13.925

11.000

14.000

13.700

9.800

17.000

12.400

15.071

20.900

16.000

No data available

From the data obtained Oslo ranked 1st, while Vienna, Zurich, Copenhagen and

Brussels share the 2nd rank.

Brussels has been in the media recently for providing free public transport on high air

pollution days to tackle dirty air. This led us to carefully analyse the result of Brussels

in this scoring. Data collected shows that Brussels did not have any data reported in
2017 for a monitoring station 41B008 — Bruxelles (Rue Belliard). Data between 2013 —
2016 shows that this station reported values higher than the EU limit. In 2016 the

station had an annual mean value of 54 ug/m?3. If we use the 2016 data for this

station Brussels would then score 4t instead of the current 2",
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Figure 8-1 NO; levels in EU cities (ug/m3/year). Source: Wuppertal Institute analysis

The air quality data for Moscow obtained from the Federal Authority for
Environmental Monitoring, covers NO, and aerosols, which cannot be disaggregated
into PM3p and PM3s. Mean substitution - using the average of the other cities - was
used to be able to rank Moscow in absence of data on PMy and PM, s from the
Federal agency. The air quality scoring confirms a recent report that Berlin, Paris,
London and Madrids have exceeded the EU limit (Figure 8-1). The highest NO,

emitting city in the EU is London, followed by Paris, Berlin, Rome and Madrid.

In terms of PM1o concentrations, all the cities in our analysis remain under the EU
limit.
Copenhagen, Amsterdam, Madrid, Berlin, Rome, Paris and Budapest, exceed the

WHO guideline for PM1 concentrations. Paris has the highest PMio concentrations

among the EU cities with 26.88 pug/m3 followed by Rome.

With more than half of the cities exceeding the WHO guideline for PMyg
concentrations, it is worth questioning if the EU limit for PMyo is ambitious enough

for cities to have clean air.

14 http://eeb.org/european-commission-tells-air-pollution-ministers-inaction-has-consequences/

15 https://www.telegraph.co.uk/science/2017/01/24/air-pollution-london-passes-levels-beijingand-
wood-burners-making/
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Figure 8-2 PMyg levels in EU cities (ug/m3/year). Source: Wuppertal Institute analysis
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Figure 8-3 PM,s annual mean concentrations in EU cities (ug/m3). Source: Wuppertal Institute analysis

With regards to the PM, s concentrations (Figure 8-3), Budapest has the highest
concentrations with (20.9 pg/m?3). Oslo has the least PM,s concentrations (7.44
pg/m?3) among the cities ranked. Excluding Oslo and Madrid, all the remaining 11
cities have exceeded the WHO guideline for PM,sconcentrations. PM;s
concentrations are harmful for human beings, and especially for children and the
elderly. PM,s causes respiratory illnesses, harms pregnant women and increases the

risk of congenital heart diseases.
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9 Mobility Management

Mobility Management is also called Transport Demand Management or Travel
Demand Management. It is a practice in which travel behaviour is influenced and the
need for travel through personal automobiles is controlled through various policy
measures, financial instruments, infrastructural changes and the encouragement of

alternative modes of travel.

Several European cities have implemented various mobility management tools
ranging from parking pricing to more complex and politically challenging measures

such as congestion charging.

In the ranking and analysis, we have included both restrictions for car use and

incentives to use alternative private passenger vehicles:

B the cost for one hour of parking as a percentage share of the cost of food?¢ in the
respective cities,

B innovative policy measures, namely whether a city has implemented a congestion
charge or a low emission zone,

B incentives to facilitate the use of public transport, namely whether smartphone
apps for scheduling and ticketing are available,

B the congestion index developed by TomTom, indicating the percentage increase in
travel time for cars due to congestion, and

B shared cars and bicycles / sq. km of the service area?’.

In the ranking Copenhagen ranked 1°t for mobility management, followed by London

(2") and Amsterdam (3"). Brussels ranked 11, Budapest 12t and Rome ranked 13t

The success of Copenhagen, in this category, is mainly due to its expensive parking
costs, an accessible bike sharing system and the availability of smartphone apps for

both scheduling and ticketing.

London’s score, in this category, was mainly due to the presence of a congestion
charging scheme and the high cost of parking. London has the highest cost of
parking; a resident of London would pay about 80% of the cost of their daily food to

park for one hour in the centre of London.

Amsterdam ranks 3" as it has a high cost of parking; people pay 60% of the price of

daily food intake for an hour of parking and there is a 22% increase of travel time due

16 Calculated here as the money spent daily for food that includes 2,400 calories — the daily
recommended calorific intake for an adult.

17 For Paris, we have used the Paris + Petite Couronne region (762.4 sq. km.) as the shared mobility
service extends the core city of Paris.
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to congestion. Amsterdam only has a smartphone app that allows people to schedule

their journey (i.e. to check the status of the bus/train) but not to purchase the ticket.

Rome, Paris and Brussels, all have a very high share of travel time increase due to

congestion, the values ranging between 38 to 40%.

Table 9-1 Mobility management ranking. Source: Wuppertal Institute analysis

Rank City Co:hg;sgt‘iaon c;;s:k?:g];:‘ ert:.i‘:‘:;on St‘::;;:‘rl"gng ::: ::ctr;?ls; csall:':;::. bicsyI:;se;‘ sq.
zones time (%) km km
1 Copenhagen No 4.83 € Yes Both 23 9 22
2 London Yes 5.60 € Yes Both 40 0 7
3 Amsterdam No 5.00 € Yes Scheduling 22 5 15
4 Oslo No 7.22€ Yes Both 30 1 4
5 Berlin No 2.00 € Yes Both 29 3 7
5 Moscow No 5.31¢€ No Scheduling 44 1 1
7 Zurich No 3.34€ Yes Both 31 6 13
7 Madrid No 2.35€ Yes Scheduling 25 3 6
9 Vienna No 2.10€ Yes Both 31 2 4
9 Paris No 4.00 € Yes Scheduling 38 5 19
11 Brussels No 2.00 € Yes Scheduling 38 6 33
12 Budapest No 0.83 €19 Yes Scheduling 22 0 3
13 Rome No 1.00 € Yes Both 40 1 1

Cost of one hour of parking

Parking availability and the cost of parking influence the use of personal automobile.
Cities with cheap and abundant parking (many examples can be found in N. America)
have very high automobile ownership and dependency (Newman & Kenworthy 2015;
Shoup 2017).

Parking management can be a powerful tool to influence mobility patterns and travel
behaviour. This comprises of the control and reduction of the number of parking

places and the introduction of parking fees. It is usually perceived in car dependent

18 Source: Parkopedia.com
19 Data obtained from http://www.car-parking.eu/hungary/budapest
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cities that parking should be cheap or free of charge, and an abundance of parking

spaces need to be provided.

We restricted the data collection to priced on-street parking. In Berlin and Rome, for
example, many streets have free on-street parking. Some cities offer free parking
during evenings and weekends. Similarly, residential parking is often heavily
subsidised. By paying a nominal fee, residents can obtain a parking entitlement and
park on a street in a residential area. Such practices are incentives for personal
automobile use, and the true cost of driving remains concealed with parking

subsidies.

In the analysis, we compared the percentage share of the cost of one hour of parking
to the cost of daily food2 — consisting of 2,400 calories, which is the recommended

daily caloric value for an average adult? —in the respective city.

The analysis shows a relationship between the share of motorised modes and parking
price (Figure 9-1). Rome with the most affordable parking has the highest share of
motorised trips. On the contrary, Zurich with similar affordability as Rome has fewer

trips on motorised modes due to a more attractive and expansive public transport

system.

120% 70.00%
100% 60.00%
20% 50.00%
) 40.00%
o0% 30.00%
40% 20.00%
20% 10.00%
0% 0.00%

cPQzé\

H Parking affordability e Share of personal motorised trips

Figure 9-1 Relation between parking price vs share of motorised modes. Source: Wuppertal Institute analysis

20 Data obtained from surveys conducted by https://www.numbeo.com/food-prices/

21 https://health.gov/dietaryguidelines/2015/guidelines/appendix-2/
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Congestion Charging and Low Emission Zones

In the study we checked if cities have policies such as congestion charging and low
emission zones. Implementing these measures helps the reduction of the numbers of
certain kinds of vehicles into the city. Congestion charging, for example, has reduced
traffic flowing into central London?? and has initiated a shift to higher occupancy in
vehicles entering the zone. The revenue generated from the congestion charging was
also used for the promotion of public transport and active mobility (i.e. walking and

cycling).

Similar to congestion charging, low emission zones (LEZ) discourage polluting vehicles
from entering certain parts of the city such as the city centre. A well implemented
LEZ discourages vehicles with high PM;s, PM1g and NO; emissions and regularly

revises the class of vehicles (based on their EURO standards) being restricted.

LEZs have the potential to be a good disincentive to using highly polluting vehicles in
cities. In many cities the LEZs already deter vehicles of certain EURO standards from
entering the city. A LEZ can also be implemented as a fiscal instrument, wherein the
revenue generated can be used to promote public transport and active mobility. If

restrictions are tightly set then LEZs can also encourage the use of electric vehicles.

As the main aim of a LEZ is to reduce air pollution in the implemented area and
congestion charging aims to reduce the number of motorised vehicles, a new system
can be devised by cities that combines the qualities of both these schemes which

targets both congestion and air pollution at the same time.

Smartphone apps for public transport

Living in the digital age, many people use smartphones. Smartphone applications
(apps) make using public transport attractive. The applications can make planning a
trip and buying a ticket seamless. Some smartphone apps also link various modes so
that the trip planning is complete i.e. from planning a trip, purchasing a ticket and if
needed using a shared mobility service for reaching the public transport station or for

reaching a destination from a public transport station.

Shared Mobility

Shared mobility, especially bike sharing schemes, have been a growing trend in many

cities. Shared mobility schemes give additional mobility options for inhabitants in a

22 Mayor’s Transport Strategy 2018: https://www.london.gov.uk/sites/default/files/mayors-transport-
strategy-2018.pdf
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city. Bike sharing schemes, for example, allow people to have longer trips by linking
cycling and public transport, provided the trip is within the service area of the

scheme.

In the ranking we have scored the availability of shared bicycles and shared cars / sq.
km of the service area. This measure shows the accessibility to shared mobility. The

more they are available the higher their use could be.

Figure 9-2 below shows the number of shared bikes / sq. km versus the share of
motorised trips. It has to be noted that the cities that have a lower motorisation
trend didn’t just fill their city with shared bicycles, but also provided infrastructure

for cycling.

A possible explanation for the deviation in Brussels can be that the service area of
the bike sharing system is actually smaller. As mentioned earlier if either the origin or
destination of the trip is outside the service area of the bike sharing scheme a user

will choose a different mode of travel to biking and using a shared mobility scheme.

35 70.00%
60.00%
50.00%
40.00%
30.00%
20.00%
10.00%

0.00%

N Shared bikes / km2 e % share of motorised trips

Figure 9-2 Shared bikes / sq. km vs share of motorised trips Source: Wuppertal Institute Analysis
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10 Active Mobility

Walking and cycling is collectively termed as active mobility. People friendly cities
tend to have a high share of active mobility. Walking and cycling can only increase in

cities when there is infrastructure and policies that favour walking and cycling.

In this category, we scored the cities based on their current share of walking and

cycling trips, and urban green cover2 i.e. the share of green spaces in the city.

In the overall scoring Amsterdam ranked 1%, followed by Copenhagen (2") and Berlin
(3).

45%
40%
35%
30%
25%
20%
15%
10%

5%

0%

mm \Valking Share  e===== Cycling Share

Figure 10-1 Walking and cycling shares in the European cities. Source: Wuppertal Institutes analysis

Amsterdam is popular for its high-quality bicycle facilities and infrastructure; and the
score confirms this reputation. Amsterdam also has a high share of walking (31%) and
a below average urban green cover (28.7%). The low amount of green cover could be
due to the high number of waterways in Amsterdam. There are about 3,200 shared
bikes in Amsterdam. We assume the shared bikes, for the greater part, are used by
people who visit Amsterdam, as Amsterdam often reports that the city has more

bicycles than inhabitants.

Copenhagen is also well known for its bike friendly infrastructure. The city has over

45% of the work trips done by bicycles. Copenhagen has over 400 km of bicycle lanes

23 European Environmental Agency Data, 2017: http://www.eea.europa.eu/themes/sustainability-
transitions/urban-environment/urban-green-infrastructure/urban-green-infrastructure-1
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of which over 300 kms are segregated?#, and a shared bike system with close to 1,900
bicycles. The city is currently in the process of implementing a 11 km long dedicated
bicycle superhighway that is physically segregated from motorised transport and will

potentially provide an artery to the city centre.

Berlin has 31% walking share, as much as Amsterdam, a higher amount of urban
green cover (39.7%) and a lower bicycle share (13%) than Amsterdam. Berlin also has
an above average number of shared bicycles in the city at 6,188 bikes. The free
floating, i.e. not bound to a station, type of bike sharing in Berlin allows people to
pick a bike from anywhere in the city and drop it off anywhere within the service

area, which is the entire city centre.

Moscow and Rome have a very high share of urban green spaces, but a very low
share of cycling and walking. The reason for this contradiction is inaccessibility to
green spaces, caused by the lack of integration of urban planning with the cycling and
walking infrastructures. This is also evident from the high percentage of motorised

modes in the cities.

With regards to bike sharing, Paris seems to have the highest number of shared
bikes, yet there have been concerns from civil society groups and bicycle activist
groups that the political leadership of the city is not doing enough for bicycle

infrastructure.

A non-governmental observatory was established to monitor? the results delivered
by the leadership in Paris on bicycle infrastructure. The reports from the observatory

show that there is a lack of progress on providing bicycle infrastructure.

24 Segregating bicycle lanes increases the safety and comfort for a cyclist. Many cities tend to paint
streets and count them as bicycle infrastructure. In reality, painted bicycle lanes are often encroached
by motorists and increase the probability of crashes.

25 https://parisenselle.fr/observatoire-du-plan-velo/
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Table 10-1 Active Mobility ranking Source: Wuppertal Institute analysis

Rank

11

12

13

i Cycling Trips cover Bicycles?6 bicycle paths?”
Amsterdam 31% 32% 28.70% 3,254 400
Copenhagen 19% 29% 22.20% 1,860 416
Berlin 31% 13% 39.70% 6,188 620
Paris 41% 3% 21.50% 14,500 778.6
Oslo 28% 7% 51.00% 1,875 60
Madrid 30% 6% 57.70% 3,328 195
Vienna 27% 7% 49.60% 1,506 1346
Zurich 27% 8% 26.50% 1,150 340
London 24% 2% 33.50% 11,500 No data available
Brussels 25% 3% 33.00% 5,264 154
Budapest 19% 2% 35.00% 1,506 200
Rome 6% 1% 68.30% 1,200 100
Moscow 3% 3% 7.03% 3,750 235

Note: Data on the length of bicycle paths in some cities, e.g. Paris, includes physically
segregated, non-segregated and bicycles paths that are shared with other modes

such as public transport.

26 Column for information, not used in scoring

27 Column for information, not used in scoring
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11 Conclusions

Promoting sustainable urban mobility in a city might sound easy when experts
mention prioritising active mobility and public transport over personal motorised
modes. However, putting the idea into practice and getting results that encourage
further implementation needs a change in political mindset about motorisation, a
strong political will, complete buy-in from policy-makers as well as a clear
understanding of people’s needs, and making sustainable mobility attractive for
people. A strategy that combines all the above has the potential to initiate a

behavioural change towards sustainable mobility.

At the time of conducting this study, we expected certain cities to perform better
than others, based on media reports and their presence on European urban mobility
project information platforms, such as ELTIS and CIVITAS.28. The empirical analysis
partly confirmed this perception, but it also brought about new insights and
unexpected results, such as Paris’s low overall rank and Amsterdam’s low public
transport rank. The analysis shows that promoting public transport alone will not be
sufficient in establishing a truly sustainable urban mobility system as modal
integration plays a key role. Parking, for example, acts as a strong instrument in
controlling car use, and parking is also usually not effectively implemented, as seen

from some of the cities in this study.

Furthermore, the current EU air quality standards are less ambitious and there are no

stringent measures implemented? that restrict the use of polluting cars in cities.

The current study includes 13 cities across Europe. This study is also an initial attempt
to measure sustainable urban mobility performance at a regional level, based on
similar studies conducted at national level. Future iterations of this ranking could aim
at adding additional cities, benchmarking in cities and incorporating a methodology

to recognise political will.

Many of the cities that have scored poorly in the ranking e.g. London, Rome or Paris,
are currently planning to prioritise sustainable mobility. City leaders have made
public statements and some have started actions towards improving their urban
transport and mobility systems. For instance, London has acknowledged the
importance of improving air quality. The mayor has introduced a charge on polluting

vehicles entering the city centre.

28 www.eltis.org; http://civitas.eu

29 Many cities have public announced plans, we are yet to see actual implementation.
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Similarly, Paris and Copenhagen have made a decision to remove internal
combustion engine vehicles from their cities. Rome is at present in the consultation

phase of developing a sustainable urban mobility plan.

The cities in the ranking have good practices to share, and some cities are doing
things right. The latter cities can be lighthouses. City leaders favouring sustainable
mobility can inspire their counterparts, who do not yet recognise the potential of

sustainable mobility.

In the following sections, we try to elaborate on the reasons for cities’ respective

ranks; and highlight potential areas for improvement in their urban mobility systems.
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12 Copenhagen, Denmark

Copenhagen is the Danish capital and most populous city in Denmark. With a size of
86 sg. km, Copenhagen has a high urban density of almost 9,000 inhabitants / sg. km.
Overall, Copenhagen ranked 1% in the current sustainable mobility ranking. It scored
best in road safety and mobility management. In addition, it ranked 2" in active

mobility and air quality and 8t in public transport.

12.1 Modal Share
Copenhagen has invested in improving bicycling, through physically segregated
bicycle lanes, bicycle parking infrastructure and integrating urban planning and
bicycle planning. The result is 29% of all trips in Copenhagen are on bicycles. The city
also reports more than 45% of the work trips on bicycles. Yet, Copenhagen has 34%

share of trips by motorised personal vehicles.

Between 2010 — 2016, Copenhagen has reduced the share of personal automobiles
by 1% annually. The majority of the other cities have lower reductions and, in some
cities, the share of personal cars has increased. Furthermore, the city has put forward
a mobility plan and targets to increase the share of cycling to over 50%. If this target

is met the city will need to further reduce the personal motorised modal share.

39 e R 4 (!

Figure 12-1 Bicycle infrastructure in Copenhagen. Source: Santhosh Kodukula, 2016

12.2 Public Transport

Copenhagen has a low rank in public transport, it ranked 8 tied with Rome. While,

Copenhagen has good annual trips per capita it has a very low modal share of public
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transport (18%). That is, each inhabitant of Copenhagen uses the public transport
512 times a year on average. The low use of public transport can be attributed to the
high density of Copenhagen and the extremely effective bicycling infrastructure
(Schwanen, 2002). Modal share for cycling is 29%, the second highest among the
cities analysed. Hence, leading to a deduction that short trips in Copenhagen are

performed on foot or on a bicycle.

12.3 Road Safety

Copenhagen ranks 1st in road safety, tied with Oslo and Amsterdam. The city has the
least amount of crashes and fatalities in comparison to the share of pedestrians and
cyclists. The number of fatalities in Copenhagen of cyclists and pedestrians is 4 and 5
per year respectively. The low rate of fatalities shows that the interaction between
motor vehicles and pedestrians/cyclists is minimal. Furthermore, there are about 0.4
crashes for every 1mn walking trips and 0.7 crashes for every 1mn bicycle trips, the

least in our analysis.

12.4 Air Quality

From the data available, Copenhagen scores 2" among the 13 cities analysed for air
quality. The city’s annual mean concentrations for NO, (31.66 pg/m?3) are below the
EU standard, yet high for a city that reports that more than 45% of work trips are
done on bicycles. The high NO; concentrations are due to the high share of personal
automobile trips in the city. One particular measuring station on H.C. Andersens
Boulevard has been reporting high NO; values, although this station has had a

downward trend since 20083,

The PMyo and PM5 s annual mean values for the city have been within the EU limits at
23.3pg/m? and 14 pg/m3 respectively. These values have also been dropping in
recent years. The concentrations exceed the WHO guidelines for PMyo and PM;s,

however WHO has stricter guidelines than the EU.

30 http://www.sootfreecities.eu/city/copenhagen
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12.5 Mobility Management

Copenhagen ranks 1%t in the mobility
management category. The cost of parking in
Copenhagen is about 52% of the cost of daily
food i.e. one has to pay more than half of daily
food cost to park a car for one hour. The city
also is reported to have a low percentage (23%)
of trip time increase due to congestion, which
can be due to the high share of work and
school trips done by a bicycle. The city also
implemented a low emission zone for heavy
duty vehicles entering the city to reduce the
emissions from these vehicles, which are high

for a bicycle friendly city.

12.6 Active Mobility

Copenhagen has a 48% combined modal share  Figure 12-2 Bicycle sharing system in Copenhagen.
for walking (19%) and cycling (29%). It ranks 2" Source: Santhosh Kodukula, 2016

in active mobility, as the city has a low amount of urban green cover (22.2%).

Nevertheless, Copenhagen has a large area of improvement for walking. With a high
density and small city area, Copenhagen has a huge potential to promote walking.
The city is currently constructing bicycle superhighways that shall encourage an

increased use of bicycles.

Figure 12-3 Bicycle Superhighways in Denmark. Source: http://supercykelstier.dk/
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12.7 Good Practice

Copenhagen can be a good practice case for cycling, road safety and putting in place
good measures to discourage personal automobiles. In terms of cycling,
Copenhagen’s cycling superhighways deserve a mention. These cycling
superhighways allow a fast access to destinations for regular cyclists. By physically
segregating the bicycle traffic from motorised modes the safety of bicyclists is

increased.

The bicycle superhighway is demarcated with a logo creating a visual distinction. The
currently planned 11 km (which will be completed in 2018) will pass through the city

of Copenhagen.

12.8 Areas for improvement

Copenhagen lags behind on public transport provision. It is imaginable that a city
with a high share of bicycles will have less share of public transport. Yet, Copenhagen
also has a high share of motorisation, which could mean that these motorised trips
originate from outside the city periphery. It is also possible that the origins of the
motorised trips are either not connected by public transport or the distance to the
destination is too far to bicycle. Improving public transport by creating a network will
potentially reduce the need for using a motor vehicle and will also have a direct

impact on improving the air quality in the city.
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13 Amsterdam, The Netherlands

Amsterdam with over 850,000 inhabitants ranked 2" among the 13 European cities
that were ranked. Amsterdam scored well in active mobility, road safety and mobility
management. It scored average on air quality and did not perform well in public

transport.

13.1 Modal Share
Amsterdam has the 2" lowest share of personal automobiles (20%). This is due to
the enormous infrastructure that the Dutch city has invested in cycling and walking

over the past decades (see figure below).

The city has made conscious effort to move away from personal automobiles

especially cars and give the streets back
to the people. Between 1950 until mid-
1970's bicycling was not a popular mode
of transport in the Netherlands (Pucher,
2008). A massive impetus from the
public and an overhaul of urban
planning approaches led to decreasing
the use of personal cars in Amsterdam

and overall in the Netherlands.

Figure 13-1 A before and after picture from Amsterdam. Source: http://images.dailyhive.com/20160603092122/1.jpg

13.2 Public Transport

Encouraging Cycling by Banning
Scooters

Amsterdam has a 17% share of public

transport, ranking last among the cities

analysed. The result can be attributed
to the high density of Amsterdam with
close to 4,000 inhabitants/sg. km and a
massive bicycle ridership. This means
that average trip length is short and can
be easily completed on foot or by
bicycle. Amsterdam is also known as a
city with more bicycles than
inhabitants, making almost every

resident own at least one bicycle.

In a new ruling the Dutch government has
passed a rule to strictly enforce a ban on
motor scooters from using a bicycle lane and
enforce the use of helmets for motorists.
Amsterdam is the first city to implement this
new law and it is likely that many other cities
will follow the trend to make cycling safer.

Source: NL Times, 2018

Box 13-1 Ban on motor-scooters in The Netherlands
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Figure 13-2 Trains in Amsterdam have coaches dedicated for bicycles. Source: Martti Tulenheimo / CC BY-NC 2.0 / Flickr

Amsterdam provides extensive bike parking facilities around public transport stations
and also allows bicycles on board of trains and trams (See Figure 13-2). The city is
also in the process of extending its public transport system and once completed the
system might carry more people and provide a better intermodal transport system.
Currently, Amsterdam operates a ferry transport that connects different parts of

Amsterdam. The ferry system is provided at no cost.

13.3 Road Safety

Amsterdam ranks 1%t in road safety, in 2016, there were 5 bicycle fatalities and 3
pedestrian fatalities. The city also has 1.2 bicycle crashes for every 1mn bicycle trips

and 0.4 pedestrian crashes for every 1mn walking trips. Experience shows that the
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probability of either a pedestrian or a
bicyclist receiving a fatal impact on a
collision with a bicycle is minimal. On
the contrary, a collision between a
motor vehicle and a cyclist or a

pedestrian can be fatal.

Further, the design standards for
cycling in Netherlands can be termed
gold standard. Cycle tracks in
Amsterdam, protect bicycles from fast

moving traffic.

Amsterdam takes the road safety
seriously and a multiyear road safety
strategys3! is approved and being
implemented. This strategy focusses
on reducing speeds of motor vehicles,
increasing awareness and creating
more pedestrian and bicycle friendly

areas in the city.

See Box 13-2, for more information on
deciding between a cycle lane and a

cycle track.

13.4 Air Quality

Cycle lane or Cycle Track

Many cities spend a lot of time contemplating
whether to implement a bicycle track or a
bicycle lane. For those of us who need further
explanation on what a cycle track and a lane is,
here is our definition.

A cycle lane is not physically separated from
faster moving vehicles. Usually cycle lanes are
painted on one end of the road. In some cities
cycle lanes share the pavement/footpath and
are paved with a different material for visual
distinction.

Cycles lanes are optimal if the motor vehicles do
not move at a speed greater than 30 km/h.
Cycle lanes can be two directional especially in
residential areas where motor vehicle speeds
ought to be 20 km/h or less.

Cycle tracks are physically segregated and are
(usually) wider than cycle lanes and are grade
separated i.e. at a different height to a
pavement/footpath. Cycle tracks provide more
safety to a cyclist and are implemented on
streets with fast moving motor vehicles (speeds
more than 30 km/h.) Regular cyclists prefer
cycle tracks as they are wider and allow them to
move faster as there is less or no interaction
with pedestrians.

Box 13-2 Cycle track vs Cycle lane

Amsterdam ranked 6™ for air quality. The NO, annual mean levels for Amsterdam

(33.4 pg/m?3) are just below the EU limit. The trend shows that the city has been

reducing its NO, concentrations over the years.

Data shows that certain streets (Haarlemmerweg, Jan van Galenstraat and A10-

West) have high NO, levels surpassing the EU standards. These streets would be the

ones with high traffic volumes. Freight vehicles in Amsterdam travel short distances

yet emit the highest NO; and PMy, concentrations.

To address air quality the city is proposing a strategy to electrify mobility options. In a

plan to become an electric city, Amsterdam proposes to increase the public charging

31 https://www.amsterdam.nl/publish/pages/764350/meerjarenplan_verkeersveiligheid.pdf
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points to 4000 by end of 2018. The city aims to have zero emissions from public
transport by 2025.

13.5 Mobility Management

Amsterdam ranked 3™ in the category of mobility management. The city is among the
least in congestion i.e. the time spent stuck in traffic was only 22% and has a high
hourly cost of parking a car (5 €). The automobile restriction policies, such as the high
cost of parking coupled with extensive provision for cycling in the city, deter people

from using their personal cars.

Amsterdam can certainly improve in making public transport more accessible
through the provision of smartphone apps for ticketing and scheduling. The current
public transport app allows the user to schedule trips and know the status of
buses/trains. It is expected that the smart city strategy could enable technological

innovation.

Amsterdam also does not implement congestion charging. London is the only city in
the 13 cities analysed to have implemented congestion charging. In 2017, the city
implemented a low emissions zone restricting trucks in certain parts of the city and is

planning to include taxis, coaches and mopeds to the zone restriction in 2018.

13.6 Active Mobility

Walking and cycling shares in Amsterdam are the highest among the cities analysed.
Collectively the share is over 60%, enabling Amsterdam to score the 15t rank. In terms

of cycling Amsterdam retains the position of best city for bicycling.

Cyclists, still, face danger from motorised two wheelers that often use the bicycle
tracks for travel. There were 8000 scooters in 2007 and the number increased to
35,000 by 201632, While the municipal authorities seem powerless, the recently
introduced national law can help the city in the coming months to curb the scooter

mania.

32 http://copenhagenizeindex.eu/03 amsterdam.html
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Figure 13-3 Physically segregated bicycle tracks in Amsterdam. Source: Benjamin Stephan / CC BY-ND 2.0 / Flickr

13.7 Good practices
Amsterdam’s pride lies in the extensive amount of active mobility in the city.
Together, walking and cycling contribute to 60% of the trips. The high share of active
mobility was possible as the city integrated urban planning and walking and cycling
infrastructure. The city is also one of the most advanced cities worldwide in electric
vehicles. The city currently is planning to double the publicly available charging points
to 4000 by the end of 2018.
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13.8 Areas for improvement

Figure 13-4 Motor scooters on bicycle lanes in Amsterdam. Source: Franklin Heijnen / CC BY-SA 2.0 / Flickr

In the recent past Amsterdam, like many European cities, has seen an increase in
electric motor-scooters. The small size of these vehicles and their speed was an
attraction to its users. The scooters started to encroach on the segregated bicycle
paths and create a surge in bicycle crashes. Tackling the intrusion of motorised

vehicles on the cycling paths is essential to make cycling safe.

In the area of mobility management, Amsterdam could increase the technological
accessibility for purchasing a public transport ticket e.g. by using a smart phone

application.
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14 Oslo, Norway

The city of Oslo ranks 3™ in the overall ranking for sustainable urban mobility. Home
to around 700,000 people, with an area of about 480 sqg. km, the urban density of
Oslo is about 1400 people / sq. km, making it the least dense city among the 13 cities
analysed. Oslo ranked best in road safety and air quality, average on active mobility

and mobility management, and ranked low in public transport.

14.1 Modal Share

Oslo is tied with Copenhagen on the share of personal automobiles at 34%, there are
around 350,000 cars in the whole of Oslo. The majority of the trips in Oslo originate
from outside the city. The low density of Oslo could be a reason for a higher personal
automobile use. On the other hand, Oslo also has a 32% share of public transport

use, which is higher than the average among the analysed cities.

Christian Krohgs gate - FOR Christian Krohgs gate - ETTER

Figure 14-1 Christian Krohgs gate street redesign before and after. Source: VoX

Between 2010 — 2015 the annual reduction in
Oslo aims to make the city centre

personal automobile use was 0.2%. The city
car-free by 2019

developed a sustainable urban mobility plan and
In 2015 the Vice Mayor from Oslo, Lan

approved it in 2011. In 2015, the city leadership
Marie Nguyen Berg, from the Green Party

declared that the city centre will be completely car announced that Oslo will implement a car-

free by 2019 and it is in the process of redesigning free city centre. Projects such as

various streets to prioritise walking and cycling. redesigning the streets and implementing
over 60 kilometres of bicycle lanes will be
14.2 Public Transport part of this transformation.

Oslo ranks 10" in public transport among the

cities analysed. Every resident in Oslo makes

Box 14-1 Announcement by Oslo to be car-free by
approximately 465 trips per year. Despite having a  2019. Source: Reuters

low-density Oslo has comparatively high annual
trips. It is also possible that there is a high density around public transport stops
resulting in higher annual trips i.e. people living around a public transport stop tend

to use public transport more than people living away from it (Walker, 2012). Further,
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the cost of public transport in Oslo is 28% of the cost of daily food, and public

transport is more affordable in Oslo than parking. Parking costs about 56% of the

share of daily food.

Figure 14-2 Tram system in Oslo. Source: Oriol Salvador / CC BY-NC-ND 2.0 / Flickr

14.3 Road Safety
Oslo ranks 1%t in road safety. The city has the least number of annual fatalities for
pedestrians and cyclists, 2 and 1 respectively. The city has 2.3 bicycle crashes for
every 1mn bicycle trips. The road safety strategy is more developed in the
Scandinavian cities as they have ambitious road safety targets and measures such as
speed limits, regular awareness campaigns and use technology to control driver
violations. The nationally adopted “Vision Zero” road safety policy brings an ethical
dimension to road safety and has extended the discussion beyond technical aspects
of road safety (Elvebakk, 2007).

14.4  Air Quality
From the data available for 2017, Oslo ranks 1%tin air quality. The annual mean NO,
value for Oslo is 32.5 pg/m3, the PMyo and PMy s values are 15.45 pg/m? and 7.44
pg/m3, respectively. All values are within EU limits and have reduced compared to
2016.

Oslo is also the only city in the ranking to also have met the WHO guidelines for air
quality. The WHO guidelines have a more challenging target than the EU for

particulate matter.
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14.5 Mobility Management
Oslo ranks 4t in mobility management. It has a high cost for parking, users pay about
56% of the cost of their daily food for an hour of parking. In terms of congestion, 30%
of trip time is increased in Oslo due to congestion. Although this does not directly
denote the level of dependence on automobiles, it does show that certain streets are

filled with cars during rush hour.

Oslo also has implemented a bike sharing system with approximately 4 shared
bicycles every sq. km. The sharing system is seasonal i.e. it is not operational during

the winter season.

14.6 Active Mobility
Oslo ranks 5% for active mobility, the city has 28% walking modal share and only 7%
cycling share. The city also has over 50% of urban green space, which could make it
convivial for walking. Oslo also proudly announces that about 95% of its residents

have access to green space within 300m of their home.

14.7 Good practice
The road safety strategy of Oslo (and of Norway) is applaudable. The Vision Zero
targets zero fatalities due to road accidents. The strategy has given road safety issues
a social and ethical dimension. Unlike conventional road safety strategies, the Vision
Zero works with a future target and adapting the existing practices to reach the

future target.

Similarly, the air quality standards set by Norway are more stringent than EU limits.
This forces cities to comply to a stricter air quality limit and enables politicians to

proceed with bold plans.

14.8 Areas for improvement

Public transport and cycling are areas that need further improvement in Oslo.
Increasing the accessibility of public transport and integrating public transport with
cycling can boost the use of both modes. We assume that weather is a reason for
many people in Oslo not wanting to bicycle. The harsh winters could discourage

people to ride a bicycle.

Research has shown that increased priority to protecting cyclists and cycle
infrastructure in winters leads to an increase in cycling, even during winter periods.
Measures such as increasing the maintenance levels on cycle lanes i.e. by clearing
snow on cycle lanes/tracks has shown to increase cycling by up to 18% in Sweden

(Bergstrom and Magnusson, 2003).
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15 Zurich, Switzerland

Zurich is Switzerland’s economic capital, home to over 400,000 inhabitants and has
an urban density of 4,583 inhabitants / sg. km. Zurich is often in the media due to its
high rank in the quality of life surveysss. In the current sustainable mobility ranking
Zurich was ranked 4" among the 13 cities analysed. Zurich scored best in public
transport and air quality. It scored average in road safety and below average in

mobility management and active mobility.

15.1 Modal Share

Zurich has a very low share of personal
automobile trips at only 25%. The majority of
trips in Zurich are by public transport (40%)
and on foot (27%). Cycling make up 8% of the
entire share of trips. In other words, 75% of
trips in Zurich are performed by sustainable
transport modes. Zurich has a very people-
focussed city development. The small size of
the city and high density give Zurich the
advantage to promote and implement

sustainable mobility.

The city has a strong determination to
promote sustainable mobility and increase
the share of the sustainable transport modes
by 2025. Among the strategies mentioned in

the plan, the city aims to increase the share

of cycling and public transport by creating

dedicated infrastructure for cyclists and
Figure 15-1 People waiting for a tram in Zurich.

integrating public transport with walkingand ¢ o - een Ramavath/CC BY-NC-ND 2.0/Flickr

cycling.

In its plan, Zurich positions urban mobility as

a means to increase the attractiveness of the city and making it more liveable. The
city also aims to embark on a shift to electric mobility and enable the transition from
the current internal combustion engines to electric vehicles. This transition will

enable the city to address not only a mobility issue but also an air quality issue.

33 https://mobilityexchange.mercer.com/Insights/quality-of-living-rankings
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15.2 Public Transport

Zurich has scored 1%t in public transport ranking of all the 13 cities analysed. The
results confirm the long-standing status of Zurich to be a public transport friendly
city. For a city that has a high cost of living, public transport is very affordable. In
comparison to the cost of daily food, public transport users spend 11% of the daily
food costs for a single journey. Zurich has the highest annual trips per capita among
the 13 cities we analysed. This means, on an average, a resident of Zurich uses public

transport 1,193 times a year. This is the highest share among all the cities analysed.

15.3 Road Safety

Road safety for pedestrians and cyclists needs improvement. According to figures
from 2016, Zurich ranked 5% in road safety. Zurich reported 3 pedestrian fatalities
and 2 cyclist fatalities in 2016. The city also had 11.3 crashes for every 1mn bicycle
trips and 1.6 crashes for every 1mn walking trips. The share of crashes among bicycle
trips is not particularly encouraging, considering that only 8% of the trips are on

bicycle.

When compared to Oslo, which shares similar modal share figures, Zurich is unsafe
for cyclists. In Oslo, with 28% walking, there are 0.6 crashes for every 1mn walking
trips, and with 7% cycling in Oslo there are 2.3 crashes for every 1mn cycling trips.

Zurich has almost 5 times more cycling crashes than Oslo and almost 3 times more

pedestrian crashes.

Such a high share of cycling crashes becomes a disincentive for cycling. Any efforts by
the city to promote cycling might be futile if safety is not embedded in the cycling
strategy.

15.4 Air Quality

Zurich ranked 2" in air quality, tied with Brussels, Vienna and Copenhagen. Zurich
follows the Swiss standard for air quality. While the maximum limits in Switzerland
are different to the EU standard (for some pollutants such as NO,, PM,5s), they are

more stringent.

The 2016 annual mean of the NO, concentrations was 34 ug/m?3, which is within the
EU limit of 40 pg/m?3, but the value is higher than the Swiss standard which is (30
ug/md).

Zurich’s annual mean for PMy was 17 ug/m?3 which is within the EU limit and the
Swiss standard. The Swiss standard for PMyp is at 20 ug/m3 compared to the EU
standard which is 40ug/m3. Certain streets in Zurich e.g. Manessestrasse (at 24
ug/m3), exceed the Swiss limit of 20 ug/m?3. In terms of PM, s, the annual mean is 8.77

pg/m3, which is also below the EU and Swiss limits.
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With regard to the WHO guidelines for air quality, Zurich is within the guidelines for
NO; and PM; s concentrations but exceed the WHO guidelines for PM1o

concentrations. The WHO guidelines for annual mean PMs is 10 pg/m?3.

15.5 Mobility management

Zurich ranks 7% in terms of mobility management i.e. policies that deter use of
personal automobiles and encourage the use of sustainable transport modes. Despite
having a high annual trips per capita and affordable public transport system, Zurich
also has an affordable parking price. The cost of one-hour parking in Zurich costs 17%
of the cost of daily food, while the public transport costs 11% of the cost of daily
food. This means that parking is affordable in Zurich, when compared to other high-

ranking cities in this category like London or Copenhagen.

Zurich is reported to have a 31% increase in travel time due to congestion. As
mentioned earlier although the public transport share in Zurich is high and the share

of personal automobile is low, there still seem to be a large number of motorised

trips causing congestion.

Figure 15-2 Bicycle parking in Zurich. Source: Dylan Passmore / CC BY-NC 2.0 / Flickr

15.6 Active Mobility

Zurich ranks 8™ in the active mobility category, the collective share of walking and
cycling in Zurich is 35% and majority of which are walking trips (27%). As a dense city
with high public transport use, the share of walking is higher than cycling. The density
also gives Zurich an advantage to further increase cycling. This is reflected in Zurich’s
transport strategy for 2025. The strategy aims to further increase the share of bicycle

by creating new infrastructure and integrating cycling with public transport.

15.7 Good practice

Public transport and air quality gave Zurich a high score in the ranking. The extensive
public transport system in Zurich forms a network which is affordable and well-used.
The high use of public transport in Zurich could denote satisfaction of the public in

terms of service delivery and reliability. The public transport is integrated between
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the modes (buses and train) and so are the fares and time-tables. A central public
transport association (Ziircher Verkehrsverbund) manages the planning and operation

of the transport system in close cooperation with city transport department.

Air quality is also a good practice in Zurich. With progressive emission standards,
Switzerland’s standards could be followed by the rest of EU to make air quality

standard more stringent.
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16 Vienna, Austria

Vienna, is the Austrian capital and the 7t largest urban agglomeration in the
European Union with about 1.87 million inhabitants. Vienna also has a high urban
density by European standards, at about 4,500 inhabitants/sq. km. Vienna is
internationally known, in addition to being the city of music, for its ranking in the

most liveable cities around the world.

In the current ranking of sustainable mobility performance Vienna scored the 5%
rank. Vienna scored best in public transport, average in road safety, and low in air
quality, mobility management and active mobility.

16.1 Modal Share

Vienna has a 27% share of trips by personal automobiles and over 70% of the trips
are by sustainable transport modes, of which walking and public transport takes a
major share. The city has an extensive public transport system and a good integration
of fares, timetables and infrastructure. Due to the extensive public transport system

and the constant provision of alternative modes of transport, the automobile share

in Vienna has remained at 27% since 2010. The city aims to bring the share of
individual motor vehicles to 20% by 2020.

Figure 16-1 Active mobility integrated with urban planning in Vienna. Source: Pedro Szekely / CC BY-SA 2.0 / Flickr

16.2 Public Transport

Vienna ranks 2"¥ among the 13 cities analysed. The city has an annual trip per capita
of 511 trips and an affordable public transport system; a single trip costs about 28%
of the cost of daily food. With a modal share of 39% of the city has an extensive

public transport network. Vienna has a complete fare integration i.e. one price for a
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journey irrespective the number of public transport modes changed in a trip. The
annual ticket in Vienna is an incentive for people to use public transport regularly.
The annual ticket costs 365 Euros a year and allows the user to make unlimited trips

in the core Vienna region.

16.3 Road Safety

Vienna ranks 6™ in road safety. From the data available, Vienna had 11 pedestrian
fatalities in 2016, and 2.7 crashes for every 1mn pedestrian trips. There were 2
bicycle fatalities and 7.6 bicycle-crashes for every 1mn bicycle trips. The high share of
bicycle crashes justifies the low bicycle share in Vienna, which is currently at 7%.
Should the city want to increase the share of cycling, more effort would be required

to make cycling safe and attractive.

16.4 Air Quality

Vienna ranks 2" in air quality, tied with Zurich, Copenhagen and Brussels. The 2016
annual mean of NOin the urban area is 31.87 pg/m?3, which is within the EU limit.
The annual mean for PMyg is at 19.2 pg/m3 and PM,s is at 13 pg/m3. The city has
converted much of its fleet to electric/hybrid. All the newly purchased fleet vehicles
are equipped with the latest EURO standards. The city has introduced hybrid buses
and the conversion of earlier EURO standard vehicles is underway to EURO 6.

Though Vienna ranks 2"¢ in air quality, individual stations in Vienna measured annual
means of up to 49 ug/m3 for NO, concentrations. This shows that the urban air in

parts of Vienna might not be as clean as the average value represents.

With regard to the WHO guidelines, Vienna exceeds the PM; s guidelines. For PMjg,
the emission values are barely below the WHO guideline. This shows that the city has
a high potential for public health issues if no immediate action is taken to abate the

particulate matter concentrations in the city.

16.5 Mobility Management

Vienna scores 9t in the mobility management. Parking for one-hour in Vienna costs
23% of the cost daily food, which is lower than a single journey public transport
ticket. Hence, parking is slightly more affordable than public transport in Vienna.
Vienna has recently introduced a smartphone app that brings together the public
transport planning and scheduling and also gives users the access to the other

mobility providers such as car and bicycle sharing.

Vienna has a low emission zones primarily for EURO 1 and EURO 2 vehicles. While
this is a positive step, it can be improved by extending the restriction to include other

EURO standard vehicles, to abate the high air pollution in the city.
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16.6 Active Mobility

Vienna ranks 7t in active mobility. The city does have a good share of pedestrian
trips at 27%, but a low cycling share (7%). The low cycling can be improved if the
safety conditions for cyclists are improved (see the Road safety section for Vienna).

Segregated bicycle tracks (see Figure 16-2) can increase safety to the cyclist.

The city has almost 50% urban green cover which is encouraging for pedestrians and

leisure activities. In terms of shared mobility with only 1,500 bicycles the uptake of

shared bicycles is lower than the average shared bicycles among the 13 cities.

Figure 16-2 Segregated bicycle track in Vienna. Source: Andrew Nash/ CC BY-SA 2.0 /Flickr

16.7 Good practice

The study shows that public transport in Vienna is attractive. The public transport
offer of providing an unlimited journey ticket in Vienna for an annual fee of 365
Euros is impressive. The ticket allows the user to make unlimited trips within the core
Vienna region, which covers most of the city and the city centre. The ticket does not

include trips to the airport.

An annual fee of 365 Euros translates to 1 Euro a day ticket. This offer makes public

transport in Vienna attractive from an affordability sense.
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17 Madrid, Spain
Madrid, the Spanish capital city, ranks 6™ in the overall ranking. The city scored well
in road safety and active mobility, average in public transport and below average in

air quality and mobility management.

17.1 Modal Share
Madrid has a 26% share of personal motorised modes, 36% of walking and cycling
and 38% of public transport use. Hence, collectively sustainable transport modes
make up 74%. The city has a density of over 5,000 inhabitants/sq. km, almost the
same as London. The high density of Madrid could be a reason for a high share of

walking trips.

Figure 17-1 Public space in Madrid with walking and cycling. Source: Oscar F. Hevia / CC BY-SA 2.0 / Flickr

17.2 Public Transport
Madrid ranks the 6% place in public transport. With 38% share of public transport,
Madrid is slightly higher than London. The annual capacity of public transport in
Madrid is over 1 bn trips, translating to 334 annual trips per inhabitant of Madrid.
The metro in Madrid is the seventh largest in the world and carries around 624
million people a year. Public transport in Madrid is affordable compared to other
cities in the analysis. A single journey ticket in Madrid costs 22% of the cost of daily
food, while in London the ticket costs 80% of the cost of daily food.
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17.3 Road Safety
Madrid scores 4% rank for road safety. In 2016, there was 1 bicycle death and 16
pedestrian deaths. There were also 1.6 crashes for every 1mn bicycle trips and 2
crashes for every 1mn pedestrian trips. While the crash numbers are low, the
pedestrian fatalities are serious. If Madrid intends to increase the share of cycling
more effort is required in segregating cyclists from motorists and pedestrians.
Madrid has the potential to increase its bicycle share if proper effort is put in cycling

infrastructure and planning.

17.4  Air Quality
Madrid scores 7™ in air quality scoring. The annual mean NO, concentrations are
beyond the EU limit at 44.54 pg/m3. The PM1o and PM,s values are within the EU
standard at 20.09 pug/m3 and 9.8 pg/m?3.

Furthermore, Madrid exceeds the WHO guideline for air quality in both NO, and PMio
concentrations. As for PM;s concentrations, Madrid is barely below the WHO

guideline.

This shows that the city has to invest a great deal of effort into improving the air
quality. Compared to the air quality in 2016, the 2017 air quality in Madrid has
deteriorated. More stringent regulation is required against polluting vehicles and
economic instruments need to be implemented to penalise vehicles that violate

regulations.

17.5 Mobility Management
Madrid is tied with Zurich at the 7% place in mobility management. The city has an
above average cost of hourly parking, at 35% of the share of a daily food i.e. parking
in Madrid is expensive. This is one potential factor for low motorised mode share in
Madrid. On the other hand, the city also has a good public transport system and low
congestion index value. Both these values denote a less dependence on personal

vehicles.

The city also implemented a shared mobility scheme for cars and bicycles. There are

6 shared bicycles / sq. km and 3 shared cars / sq. km.
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Figure 17-2 Narrow streets, ideally fit for walking and cycling, filled with parked cars in Madrid. Source: Martin Stiburek / CC
BY-SA 2.0/ Flickr

17.6 Active Mobility
Madrid is tied in the 5t place together with Oslo for active mobility. The score is high
because of the high shared of walking in Madrid (30%) and a high share of urban
green spaces (57.7%). The city also has 3,328 shared bicycles and 195 kilometres of
bicycle lanes (segregated and non-segregated combined). With a few kilometres of
bicycle lanes, a city cannot aim to increase the share of cycling. To be successful in
increasing the cycling share, Madrid would need to set an ambitious cycling target
and implement projects to achieve the target. When ambitious targets are coupled
with quality bicycle infrastructure the share of bicycling will increase, see examples

from Amsterdam or Copenhagen.

17.7 Good practice
Madrid’s efforts to implement a zero-emissions zone to curb air quality. The city
already has car restrictions in the city centre, this will be further strengthened by the
zero-emissions zone. By 2025 the city will restrict vehicles without a valid emissions
label in the municipal area. The city is also shifting to low emission vehicles for public

transport. The newly procured vehicles are the latest EURO standard or electric.
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17.8 Areas for improvement
Public transport, air quality and mobility management are areas that need further
improvement. Public transport in Madrid have a good amount of ridership and is
affordable. Cross-subsidising i.e. charging motor vehicles and using those funds to

support public transport and active mobility could be an option.

Providing technological options to attract ridership into public transport is suggested.
Using apps to schedule and purchase tickets will enable increase of ridership. The
app can also support riders to chain their trips on various modes e.g. using a shared

bicycle to reach the bus station.
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18 Paris, France

Paris, the French capital city is 3 to 15 times denser than the other cities analysed.
The core city of Paris has an urban density of 21,000 inhabitants/sq. km, Paris
together with the 3 neighbouring districts (called the Petite Couronne) has a density
of 8,652 inhabitants/sqg. km. In some indicators (public transport, air quality and

shared mobility) we considered the Paris + Petite Couronne region.

Paris ranked 7™ in the overall ranking of sustainable mobility performance among the
13 cities analysed. While Paris has a strong ranking in public transport, there is a
great scope of improvement in road safety, air quality, mobility management and

active mobility.

18.1 Modal Share

The share of personal automobile trips in Paris is the least, with only 15.8% of the
trips attributed to individual motor vehicles. Paris also has a pedestrian share of over
41%, a 3% cycling share and a 40 % public transport shares4. This means that the

overall sustainable mobility share in Paris is 84%.

The share of personal automobiles in Paris remains unchanged since 2010. The
mayor’s office has implemented various sustainable mobility projects. The impetus
for these projects comes from promoting sustainable mobility as a means to
improving the deteriorating air quality. The mayor has also publicly announced

various plans and many of them are yet to materialise.

18.2 Public Transport
Paris ranked 2" for public transport, tied with Vienna and Moscow. Paris’s rank is
mainly due to the current high share of public transport (40%) and an affordable

public transport system.

On average, every resident of Paris + Petite Couronne region3 makes 517 trips by
public transport annually. Paris has about 7 public transport stations every sq. km. of
the service region of the public transport. Additionally, a single journey public
transport ticket costs about 18% of the cost of daily food, which is below the average
affordability rate in the analysed cities, making it more affordable to use public

transport in Paris, compared to many other cities in this study.

34 Are area of core city of Paris is very small (only 151 sq. km.) The Paris-Paris trips are about 8 mn/day
and the Suburban-Paris trips are about 4.3mn/day. Hence, the actual modal share of Paris cannot be
reflected by considering core city of Paris. We took a weighted average of both the Paris-Paris and
Suburban — Paris trips.

35 As mentioned earlier, the city of Paris is a part of a larger transport network, that carries over 67% of
trips to Paris.
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In absolute terms, the public transport system in Paris carried about 3.4 bn people in
2016, this is the 3 highest annual capacity of a public transport system in the study.
The first two being London (3.99bn) and Moscow (3.58 bn).

18.3 Road Safety
Paris ranks 9t in road safety. In 2016, Paris had about 23 pedestrian fatalities and 3

bicycle fatalities. In terms of crashes
there were 10.4 bicycle crashes for every
1mn bicycle trips, making cycling a
dangerous task in Paris. This explains the
very low modal share of cycling (3%), as
cycling is seen as an unsafe means to
travel. On the contrary, there were 1.5
pedestrian crashes for every 1mn walking
trips, denoting that walking is safer than
cycling in Paris. Walking in Paris also
represents 41% of the trips in the city.
This means that there are more
pedestrians to be found on the streets of

Paris than cyclists.

18.4 Air Quality

Paris ranks 12t in air quality. The annual
mean of NO, concentrations in Paris is
49.56 pg/m3, a value that exceeds the EU
limit. Paris has the 3 highest NO,

concentration among the cities in the

Figure 18-1 Paris arterial filled with cars.
Source: Tiffany / CC BY-SA 2.0 / Flickr

analysis.

The annual mean for PMyg and PM,s are
within the EU standards. The PMyo and

PM, s annual mean values for Paris are at 26.87 ug/m?3 and at 16 ug/m?3, respectively.

Paris exceeds the stricter WHO guidelines in all categories. The poor air quality in
Paris is an invisible threat to public health. A high concentration of particulate matter
is extremely dangerous for humans and causes respiratory illnesses and long-term

exposure can lead to death.

In the new climate, air and energy action plan, which Paris adopted beginning of
2018, the mayor expressed intention to get rid of diesel vehicles by 2024 and of
petrol vehicles by 2030. In 2015, the mayor also has also expressed intention to

reduce the NO, and PM values by 40% and 20% respectively by 2020. There are some
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actions in place like pedestrianising some streets, banning heavy polluting vehicles
etc. Paris also has to work more in relationship with the Great Paris area towards a

reduction of the flow of individual cars in the whole region.

18.5 Mobility Management

In mobility management Paris ranked 9t rank among the 13 cities analysed. The cost
of hourly parking on an average is about 38% of the share of the cost of daily food in
Paris. There is also a 38% increase in travel time due to congestion, denoting a high

motor vehicle use.

The score of Paris could be improved if the city were to implement higher parking
prices; smartphone apps for ticketing, as one already exists for scheduling;
implement a congestion charge or a similar fiscal instrument to curb air pollution;
have more availability of car sharing in the service area (which extends the core Paris

city). Extending shared mobility and promoting safe bicycle infrastructure could

increase performance of Paris in the scoring.

Figure 18-2 Velib - the bike sharing system in Paris, with most of the docks full. Source: Kate Foy / CC BY-SA 2.0 / Flickr

Although Paris seems to have the highest number of shared bikes in the system
(14,500 bikes), the area of service is over 760 sqg. km. An observatory established to
monitor3® the results, delivered by the leadership in Paris on bicycling infrastructure
in the city, reports that there is a lack of progress in provision of bicycling

infrastructure in the city.

18.6 Active Mobility
Paris has about 44% of active mobility share (of which 41.3% is walking trips) and
21.5% of urban green cover¥, giving Paris the 4% rank. The high walking share is Paris
can be attributed to the high density in the core Paris city (over 21,000

inhabitants/sq. km). Cycling contributes only to a 3% share in active mobility, which is

36 https://parisenselle.fr/observatoire-du-plan-velo/

37 a high green cover encourages leisurely activities and walking
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low for a city with such a high density. To increase the share of cycling, Paris needs to

work on road safety issues and have dedicated infrastructure for cycling.

18.7 Areas for improvement
Paris has a high scope for improvement in air quality, cycling and road safety. Paris
already has a high share of public transport and integrating public transport with
other modes — especially cycling — and increasing the access to public transport could

enable a shift to public transport and reduce air pollution.

To improve air quality, Paris needs to implement stringent air quality standards for
automobiles. Implementing strict low emission zones and traffic free area will deter
use of cars and encourage use of public transport. While there have been statements
from the leadership to restrict automobile and even remove fossil fuel vehicles off

the streets of Paris, it remains to be seen whether the statements will turn to reality.

The city of Paris is a part of the Greater Paris region (lle-de-France) and the mobility
patterns in Paris are influenced by the mobility choices of inhabitants in Greater
Paris. To be successful, car restraint measures and sustainable mobility policies in the
city of Paris need to be inline larger mobility plan of the region. An integrated

mobility policy for the region will benefit both the city of Paris and the region.
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19 Brussels, Belgium
Brussels - in the study it is the Brussels capital region - has ranked 8 in the overall
rank for sustainable mobility performance. The area covered is 161.38 sq. km, with a
population of 1.17 million inhabitants, giving the region a density of 7,282
inhabitants/sq. km.

19.1 Modal Share
Brussels has about 44% of personal motorised trips, the third highest share in the
cities we analysed. We presume that majority of these trips arise from commuters

and the lack of quality public transport.

The high motor vehicle use could also be an outcome of cheap parking and easy
access to a car than public transport. Other factors that could influence personal
automobile use is easy access to a car e.g. car provided by the employer, multiple car

ownership, higher income levels etc.

19.2 Public Transport
Brussels ranks 11™ in public transport, with a 28% share of trips on public transport.
The annual number of passengers carried by public transport in Brussels is
approximately 370 million. That is, every resident of Brussels makes approximately

314 trips per year.

The low share of public transport can also be due to reduced access to public
transport stations. The station density in Brussels is low with about 2.55 stations/sq.
km. Hence, the low annual trips/capita. In other words, people living closer to a
public transport station tend to use public transport than people far away. We find
that the cost of public transport is affordable compared to other cities in the analysis.
The cost of a single journey public transport ticket in Brussels is about 24% of the

cost of daily food, which is affordable in comparison to other cities analysed.

19.3 Road Safety

Brussels scored the 10t rank for road safety. In 2016, 2 cyclists and 10 pedestrians
lost their life in Brussels, in the same period there were 21.4 bicycle crashes for every
1mn bicycle trips and 3.8 pedestrian crashes for every 1mn pedestrian trips. Brussels
has the second highest crashes among bicyclists among the data analysed. The low
share of cycling (3%) can further dwindle because of a hostile cycling situation in
Brussels. Effort is required to make cycling safer, by possibly segregating bicycles
from motorised traffic and widening the cycling lanes to avoid collisions between

bicycles.
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19.4 Air Quality
The data shows that Brussels is tied with Zurich, Vienna and Copenhagen at 2™ place
for air quality. Brussels has been in the media recently for providing free public
transport to curb high air pollution. This led to us carefully analyse the result of
Brussels in this scoring. Data collected shows that Brussels did not have any data
reported in 2017 for a monitoring station 41B008 — Bruxelles (Rue Belliard). Data
between 2013 — 2016 shows that this station reported values higher than the EU
limit. In 2016 the station had an annual mean value of 54 pug/m3. If we use the 2016

data for this station Brussels would then score 4t place instead of the current 2,

With regards to PMo (18.96 pg/m?3) and PMys (13.93 pg/m?3) both the annual mean
values are below EU limits. The PM, s annual mean value for Brussels exceeds WHO

guidelines. The WHO guidelines employ a stricter limit than the EU limits.

A high PM;svalue is dangerous for public health and long-time exposure and
inhalation of these pollutants can cause respiratory illnesses and death. As we
mentioned in the air quality section of this report, active mobility users have higher
doses inhalation and motorists have a high dose of exposure to pollutants. Hence,

the high PM;.s emission is equally (or even more) harmful to motorists.

19.5 Mobility Management

Brussels ranks 11t for mobility management. Hourly parking in Brussels costs about
23% of the cost of daily food, and a single public transport ticket 28%, giving an
economic incentive to drive. Brussels started their Low Emission Zone in January

2018, it is expected that the LEZ could reduce the air pollution in the city.

Further, the public transport system does not have comprehensive smart phone apps
i.e. an app where one can purchase a ticket and schedule the trip. The travel time
increase due to congestion in Brussels is 38% which is higher than the average. We
presume that the high motorisation is due to high parking affordability, lack of
extensive public transport network and high number of trips originating from outside

the Brussels region.

19.6 Active Mobility

Brussels ranks 9™ in the active mobility category, with a walking and cycling share of
28% and an urban green cover of 33%. The city has also implemented a bike sharing
scheme with over 5,000 bicycles. The city is yet to get traction on increasing their
bicycle shares. Although the city has a good score for bike share density, 33 bikes/sq.
km. an already high motorisation coupled with lack of bicycle safety does not

encourage the use of shared bicycling.
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The data shows that Brussels has about 154 km of bicycle lanes (both segregated and
non-segregated combined), which is low than the average for the cities we analysed.
If the city is serious about increasing its bicycle shares more effort is essential to

increase the infrastructure for cycling make cycling and walking safe.

19.7 Areas for improvement

Air quality, public transport, road safety and cycling are the areas that need further

attention for Brussels to improve its performance.

Although Brussels ranks high in air quality, as we mentioned in the air quality section,
Brussels does not report air quality from all the stations. Media reports and EU
warnings to Brussels suggest that the urban air quality of Brussels is below the
standard. To improve air quality the city needs to be strict with fossil fuelled vehicles.
The city has started a low emissions zone from January 2018. The results are yet to

come out on the effectiveness of the zone.

Road safety and cycling improvement are interdependent. The low share of cycling in
Brussels can be improved by making cycling safer through dedicated cycling
infrastructure. Segregating cyclists through dedicated grade-separated3s bicycle lanes

from motorists and pedestrians make cycling safe.

Public transport supports a large shift from motorised modes as the system has a
potential to carry more people than personal motorised modes. Increasing the area
of coverage of public transport by creating a public network in the city, reducing the
cost of public transport through cross-subsidies3® and integrating the various public

transport modes can encourage the use of public transport.

38 Using different heights for pavement/footpath and bicycle paths, such that the bicycles cannot ride on
the pavement or the pedestrians do not encroach the bicycle lanes.

39 Charging motorists and using the revenues to improve public transport.
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20 Budapest, Hungary

Budapest, the Hungarian capital, ranked 9% in the scoring. The city has ranked well in

public transportation and scored below average in other categories.

20.1 Modal Share

Budapest has a 48% modal share of public transport and 31% of personal motorised
modes. The city was traditionally oriented towards public transport system and has
retained its infrastructure favouring trams and trolley buses. The data also shows

that the city has 2% of cycling and 19% of walking.

20.2 Public Transport

Tied with Vienna, Budapest ranks 2" in the public transport category, tied with
Vienna and Paris. Budapest has a firm public transport infrastructure in trams and
metro. The result of which is that the current system in Budapest carries about 1.8 bn
people annually. This means a resident of Budapest makes 1037 trips annually, this is
the second highest annual trip per capita in the scoring. The station density in
Budapest is only 1.25 stations / sq. km, we presume that the stations are located in
high density areas, as we see that there are around 30 stations per 100 inhabitants4.

Further, public transport costs 29% of the share of a meal in Budapest.

The city still has 31% of trips by motorised modes, the reason for this high share of
motorised modes, we presume based on experience, is that the motorists have a
higher income level and are not “tied” to using public transport due to economic
reasons. It is also likely that the motorists have an easy access to a motor vehicle i.e.

car provided by the employer or multiple motor vehicle ownership.

20.3 Road Safety

The road safety data available for Budapest is from 2015. Based on this data,
Budapest is in the 8" place for road safety. Budapest has 2 bicycle fatalities and 17
pedestrian fatalities. There were 6.7 bicycle crashes for every 1mn bicycle trips and
1.3 pedestrian crashes for every 1mn pedestrian trips. With an already low bicycle
share (2%) the high share of bicycle crashes can threaten any bicycle promotion

activities that do not address the current poor road safety.

20.4 Air Quality

Budapest is tied in the 8" place for air quality with Berlin, London and Rome. The

annual mean of NO, concentrations in Budapest is 32.371 pg/m?3. The high value

40 Calculated by using the urban density of Budapest
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despite a high public transport share could be due to the high number of diesel

motor vehicles, or older petrol vehicles with lower Euro standard.

The PMyo annual mean is at 28.545 pg/m3, which is within the EU limit and the PM,s
value is 20.9 pg/m?3 which slightly exceeds the EU limit.

Budapest exceeds the WHO guidelines for particulate matter. The PM, s values in
Budapest (20.9 pug/m3) are twice the WHO guideline limit (10 pg/m3). The high PM,s
can be a health concern as the particulate matter 2.5 is very small and can cause

serious respiratory problems in people.

20.5 Mobility Management
Budapest is ranked 12t in mobility management. An hour of parking in Budapest is
cheaper than a single journey public transport ticket. A car user would spend 17% the
cost of daily food for an hour to park their car, which is the same as the affordability
of public transport. The lack of a further incentive to make public transport attractive
and the need to purchase multiple tickets if a user changes from metro to a bus,

makes public transport less attractive to a regular car user.

The city is currently in the process of implementing a smart card system called
RIGO“. The project aims to introduce a single ticket with transfers thereby

integrating the public transport modes in the city and reduce traffic.

The travel time lost due to congestion in Budapest is the least with only 22%, this
could mean that the number of motor vehicles in Budapest is still low and can be

tackled with proper demand management measures.

With no fiscal instrument to control the use of personal automobile and lack of a
smartphone app where users can both buy a ticket and plan a journey, driving an

automobile is more attractive.

20.6 Active Mobility
Budapest ranks 11 in active mobility. The share of bicycling and walking are low
compared to other cities in the analysis. Together walking and cycling make 21% of
the trips. Budapest also has a 35% urban green cover, which means that 35% of the
city spaces are green. The newly introduced bike sharing scheme is in the beginning
stage with around 1500 bicycles. The low cycling share and unsafe conditions, do not
raise expectations that bicycle sharing will change the face of cycling in Budapest,
unless road safety is increased for cycling and automobile restrictive measures are

implemented.

41 https://rigo.bkk.hu/informacio

Wouppertal Institut | 71


https://rigo.bkk.hu/informacio

Living. Moving. Breathing. Wouppertal Institute for Climate, Environment, Energy

20.7 Good practices and areas for improvement
Public transport is a strength in Budapest. The traditional public transport system
that is rail based and the trolley buses have a great potential to carry large number of

people. Modernising public transport will attract new riders.

As the current levels of motorisation in Budapest are still manageable, a regulatory
instrument to control the entry of motor vehicles in the city centre and a fiscal
instrument to penalise polluting motor vehicles can be put in place. Such an
instrument can both discourage private motorised trips and also generate revenue

that can be used to develop public transport and active mobility.
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21 Berlin, Germany
Berlin is known for its innovation in urban mobility, electric mobility and
comprehensive public transport. In the current ranking Berlin ranked 10™ in the
overall sustainable mobility performance. Berlin scored well in active mobility,
average on mobility management and scored on the lower end for public transport,

road safety and air quality.

21.1 Modal Share
Berlin has a share of about 30% personal automobiles (cars and motorised two
wheelers). The high share of personal motor vehicles could be due to the large size of
the city and the poor performance of the public transport. The urban density for
Berlin is 4,116 inhabitants/sq. km. Some cities with similar urban densities (e.g.
Vienna, Zurich, Amsterdam) have better public transport and active mobility

compared to Berlin.

Berlin adopted the Sustainable Urban Mobility Plan (SUMP) in 2011. The motorised
transport share between 2008 and 2013 has reduced only 0.3% per year. Further,
there is no documented evidence of the modal shared in the city after 2013. Hence,

it is difficult to obtain the current status of the personal automobile share.

21.2 Public Transport
Despite having an extensive public transport network, Berlin was unable to score
high points in this category. Berlin ranked 12" among the 13 cities analysed. In terms
of annual per capita trips i.e. a resident of Berlin typically uses the public transport
322 times in a year. With a public transport share of 27%, Berlin has approximately 9

public transport stations/sq. km.

Berlin scored low in public transport affordability, in Berlin a single public transport
ticket costs 2.80€. The cost of the ticket is approximately 36% of the cost of daily
food, making it slightly expensive than the average affordability value among all the
cities. Rome, having 29% public transport trips and a very low annual trips per capita,
and to our surprise, ranked higher than Berlin. The reason being affordable public
transport tickets in Rome. The cost of a single public transport ticket in Rome is 18%
of the cost of daily food, compared to Berlin’s 36%, giving Rome the extra points to

score higher.

21.3 Road Safety
Berlin scored very poorly on road safety, giving it 11* place. The city has a high share
of accidents to pedestrians and cyclists among the 13 cities analysed. Berlin has 14.3
bicycle crashes for every 1mn bicycle trips and about 2.0 pedestrian crashes for every

1mn pedestrian trips. The share of fatalities among bicyclists is also high at 15 bicycle
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fatalities in 2016 and pedestrians is at 17 fatalities in 2016. Berlin has the second

highest bicycle fatalities in the scoring.

Berlin has 13% share of cycling trips and 31% share of walking trips and such a high
share of accidents and fatalities to cyclists could further plummet the current

bicycling shares (Pucher, 2017).

Figure 21-1 Lack of physical segregation in Berlin could lead pedestrians onto cycle paths. Source: Santhosh Kodukula

Berlin, and other cities aiming to increase bicycle shares, could benefit from using the
Dutch or Danish bicycling design example and physically segregate bicycles and
motorised traffic. The high share of bicycle fatalities denote that the bicycle collisions
are mainly with motor vehicles. By having physical segregation bicycle will be made
safer. A similar recommendation applies also for increasing the safety for

pedestrians.

21.4 Air Quality
Berlin ranked 8™ in air quality, tied with London, Rome, and Budapest. The annual
mean NO, concentrations (47.147 pg/m3) are beyond the EU limit. The PMyo
concentrations for Berlin (25 pg/m3) though are below the EU limit they are higher
than most of the cities analysed. Similarly, the PM, s concentrations, which are more

harmful, are at 17 pg/m?3 and within the EU limit.

Berlin exceeds the WHO guidelines in all the pollutant categories viz. NO;, PM1o and
PMs. The high particulate matter and NO; concentrations pose a serious and unseen
public health risk to the inhabitants of Berlin. Berlin could greatly benefit from
controlling the NOy pollutants —i.e. both NO; and NO — and from introducing
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vehicular bans for highly polluting vehicles esp. internal combustion engines. The city

could also benefit by introducing more stringent environmental zones within the city.

21.5 Mobility Management
Berlin scores 5t rank in the mobility management category. The data shows that
parking in Berlin is more affordable than riding public transport. A user would pay
28% of the cost of daily food for an hour of parking, while the public transport costs
about 36% of the cost of daily food.

It also has to be noted that residential on-street parking in Berlin, and many German
cities is either very cheap or free. Similarly, many streets of Berlin allow free on-
street parking. The cheap or free parking is an incentive to drive in Berlin, leading to

congested roads.

The congestion index shows that in Berlin there is an increase of 29% of the trip time
when driving due to congestion. This is below the average travel time loss and a
potential incentive for driving in Berlin as the time loss is not as severe in Moscow or

Rome were more than 40% of the travel time is lost due to congestion.

In terms of accessibility of shared mobility, Berlin has about 3 shared cars / sg. km in
the city and about 7 shared bicycles / sq. km. The car sharing accessibility is higher

than the average of the 13 cities and bike sharing accessibility is lower than the rest.

21.6 Active Mobility
From the analysis Berlin scored the 3™ place for active mobility. The main reason for
Berlin’s success over many other cities, is that it has a high share of active mobility
esp. walking which is about 31% and cycling which is 13%. Berlin also has about 40%
of urban green cover and the third highest number of shared bicycles (6,188 bikes).
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Figure 21-2 Cyclists need to compromise for road space with motor vehicles in Berlin. Source: Santhosh Kodukula

It seems to be that there is a strong penchant among Berliners to bicycle, as the city
has experienced a growth in cycling since 1992. As argued earlier, any attempt to
increase bicycling should go hand in hand with increasing the safety for the cyclists.
As the growth in cycling can be sustained only when the mode is considered safe
(Pucher, 2017).

21.7 Good practice
Smart mobility has been a strength in Berlin. The city has been at the forefront to
adopt smart technologies and mobility options such as car sharing. Converting public
transport vehicles to electric and with wireless charging was experimented in Berlin

(more information: http://www.emo-berlin.de/).

21.8 Areas for improvement
With a high air pollution share, Berlin would benefit from introducing a fiscal
instrument to deter automobile use, something similar to congestion pricing or road

pricing, which will target the heavily congested streets.

Berlin also needs a strict parking management system. Like in many German cities,
Berlin provides parking on many streets at no cost. A city-wide parking management

is essential in Berlin. Similarly, residential parking is heavily subsidised and residential
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parking permits are generously issued for a low cost. A pricing strategy that will

revise the existing low cost of residential parking is required in Berlin.

In terms of cycling, there seems to be a public interest to bicycle, shown by the
increasing cycling numbers. If favourable conditions are created for cyclists the share
of cycling can further increase. Provision of segregated bicycle tracks, instead of
painted cycle lanes in motorised traffic will increase the safety of cyclists. The house
of representative in Berlin will take a decision in mid-2018 to a proposal by the Berlin
government to promote cycling. Such a proposal if approved by the house will
benefit the cyclists as more resources will be allocated for cycling infrastructure and

safety.

Bicycle superhighways, as with the Copenhagen model, can also be adopted for
Berlin. This would enable cyclists to move at a higher pace without interacting with

cars.
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22 London, United Kingdom

London, the capital of England and United Kingdom, is a historic city and has been a
centre for great transformations for over two millennia. It is a global city and one of
the important financial centres of the world. Overall, London ranks 10% for
sustainable urban mobility performance among the 13 cities analysed. London ranks
well in mobility management practices, average in public transportation, below

average in active mobility, and poor in road safety and air quality.

22.1 Modal Share
With a population of 8.8 million inhabitants, London spreads over 1.572 sqg. kms,
giving her a density of 5,590 inhabitants/sg. km. London has the 4™ highest urban
density among the cities analysed. London has a 37% share for trips on personal

automobiles.

The size of the London could be a reason for increased trips by personal automobiles.
While the core of the city is expensive for residential use, people tend to locate in the

outer periphery of the city and commute to the city.

In the recent years, the current Mayor of London and the former mayor have shown
significant determination in promoting sustainable mobility. The emissions charge (or
the T-Charge) introduced by the current mayor Sadiqg Khan aims to deter the use of
old and polluting vehicles into the centre of London, the zone that already

implements the congestion charge.

22.2 Public Transport

London scores the 7t place in public transport, tied with Madrid. Although, the city
has an extensive public transport infrastructure, the annual trips per capita for
London is 454 i.e. every inhabitant of London takes the public transport 454 times in

a year. The city has approximately 12.4 public transport stations per sq. km.

The cost of public transport in London is 80% of the cost of daily food, making it the
most expensive in the analysis. London has a two-tier system where regular users
who pay for their tickets either through a smart card (Oyster in London) or via a
contact-less debit/credit card pay a significantly lower price for the ticket (£ 2.40
instead of £ 4.90). As single-journey tickets paid in cash are the only ticket form
available in all cities in this ranking, we used them to have consistent data. Further,
the fare on the public transport in London is not integrated, meaning a user will need

to buy a ticket for transfers on different modes.

In absolute numbers the annual capacity of public transport in London is almost 4
billion trips per year the second highest in the 13 cities analysed, yet the number of

trips made by its citizens is less than the average, due to the spread of its population.
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22.3 Road Safety
London has a very large scope for improvement in the road safety situation. In the
analysis London ranks 12t in road safety or 2" most unsafe city to walk or bicycle. In
2016, London had 8 bicycle fatalities, third highest, and 61 pedestrian fatalities in
2016, the second highest — the highest among the EU cities — in the analysis. The high
number of fatalities in bicyclists and pedestrians denote that the collisions were likely
with fast moving motor vehicles. Additionally, the city had 22.3 bicycle crashes for
every 1mn bicycle trips, and 2.3 pedestrian crashes for every 1mn pedestrian trips.
We deduce that the high share of bicycle crashes are also ones involving motor
vehicles. This is because the share of bicycling in London is only 2% and 37% of

motorised trips.

London has developed strategies, such as speed limits and awareness campaigns, to
reduce the number of accidents and fatalities for cyclists and pedestrians. These
strategies are further defined in the Safe Streets for London strategy4? and also in the

Cycling Safety Action Plan4,

22.4  Air Quality
London ranks 8t in terms of air quality of the 13 cities analysed. London is tied with
Berlin, Rome and Budapest. The annual mean NO; values in London are beyond the
EU limit at 50.8 pg/m3. The PMyo annual concentration values (19.4 pg/m3) and PM,s
values (12.4 ug/m3) are within the EU limits.

London exceeds the WHO guidelines for NO, and PM,.s. The PMyg value for London is
just below the WHO guideline.

The NO; and PM, s concentrations are harmful for the environment and public
health. It is expected that NO; and particulate matter can be abated through policy
measures such as the T-Charge or the emissions charge on vehicles entering the
central London area. The previously implemented congestion charge has proven to

reduce emissions to some extent.

A fiscal instrument such as T-Charge is certainly beneficial to reduce the emissions,
the current implementation area is limited to the existing congestion charging area.
To be more effective the T-Charge area could be larger than the congestion charging

zone, to avoid the effects plateauing after a certain period.

42 https://tfl.gov.uk/corporate/safety-and-security/road-safety/safe-streets-for-london

43 http://content.tfl.gov.uk/cycle-safety-action-plan.pdf
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22.5 Mobility Management
London scored very well in mobility management compared to the other cities.
London received a 2™ rank for mobility management. The reason for London’s
success is from the visionary congestion charging scheme and the high cost of hourly
parking. The cost of hourly parking in London is about 5.60 € which is about 80% of
the share of the cost of a meal in London. Yet, it has to be noted that the public
transport is slightly higher than parking, making parking more affordable, resulting in

more motorised trips as motorists would think of trip chaining.

22.6 Active Mobility

With a share of 24% walking, 2% cycling and 33.5% urban green cover, London scores
9t rank in the active mobility category. The city has also implemented a bike sharing
system with over 11,500 bicycles, the second highest of the cities ranked. Plans and

projects are in place to encourage walking and cycling through increased safety.

22.7 Good practice

London has been the leader in the west to charge motor vehicles to enter the city
centre. The Congestion charge has been an inspiration to other cities such as
Stockholm and Milan. Many cities contemplate to implement such a scheme and
refrain due to weak political will. By introducing the T-Charge, London has taken the
commitment to clean air to a higher level. The high cost of parking in London is also a

good practice for other cities in the region to follow.

22.8 Areas for improvement
While it is a herculean task to shift motorist behaviour, concrete policies such as the
congestion pricing could be expanded. While congestion charge and T-charge are
good practices, the area of implementation of these charges still leaves a greater
leeway for motor vehicles and contribute to higher emissions. London could
implement a road pricing system as Singapore, where motor vehicle users on all
streets of London have to pay for using the road. The road pricing shall be dynamic

depending on the congestion on the road.

London could also experiment with an air-quality based road pricing system, where
motorists driving on the roads with high pollution will be required to pay an
additional fee. Such an air quality-based road pricing would be innovative and put
London again in the forefront of making motorists pay (almost) the real costs of their

travel.
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23 Moscow, Russian Federation

Moscow, the Russian capital is the most populous city among the cities in the current
analysis. With a population of 12.2 million people in its 2,511 sq. km, Moscow is also
the largest city in area in the analysis. The urban density of Moscow is 4,870

inhabitants/sq. km.

Moscow scored the 12™ rank. Moscow has performed average in public transport
and mobility management, below average in road safety and poor in air quality and

active mobility.

23.1 Modal Share
According to the published modal share results available online, from 2010, the
personal automobile share was 45%. Although several media reports point to the
impressive effort of the city of Moscow in promoting public transport and shared
mobility, no concrete numbers were available for the modal share hence the analysis

was made with the available figures from 2010.

23.2 Public Transport
Moscow ranked 2" in public transport. Moscow has a historic metro system that
began in 1935. Together with the bus and tram network the entire public transport
system in Moscow carried 3.578 billion people in 2016. In spite of being a highly
populated city the annual trip per capita of Moscow’s public transport system is only
293 trips/person/yr. The low trips per capita could be a result of the smaller area of
coverage of the transport network and low station density in Moscow. The station
density in Moscow is about 4.67 stations/sq. km and in London, which carries close to

Moscow’s annual capacity, has 12.4 stations per sq. km.

Further, the public transport in Moscow costs about 13% of the cost of a daily food
making journey by public transport very affordable. Moscow is the 2" most
affordable public transport system in the analysis. The lack of an expansive public
transport network contributes to a high use of personal automobiles. Moscow has a
great potential to move more people if the public transport is expansive and more

accessible to people.

23.3 Road Safety
Moscow scored the 7t place for road safety. Moscow had 232 pedestrian fatalities in
2016, the highest in absolute figures in the analysis, and 5 bicycle fatalities, which
puts Moscow in the middle of this category. Similarly, there were 9.4 crashes for
every 1mn bicycle trips and 0.6 crashes for every 1mn pedestrian trips. The relatively
high share of bicycle crashes and high pedestrian fatalities denote a hostile

environment of walking and cycling. This is also represented by the low walking and
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cycling shares in the city. The high share of fatalities in pedestrians also points that

the accidents might be caused by high speed motorised vehicles.

23.4 Air Quality

Moscow scored the 13t place for air quality. The air quality data for Moscow
obtained from the Federal Authority for Environmental Monitoring, covers NO, and
aerosols, which cannot be disaggregated into PM1o and PM,.s. Mean substitution -
using the average of the other cities - was used to be able to rank Moscow in absence
of data on PM 10 and PM 2.5 from the Federal agency. The annual mean NO,
concentrations in Moscow is 56 pg/m3. The highest among the cities analysed. The
NO; concentration exceed both the EU limit and the WHO guidelines. A high NO;
emissions in the urban area are a result of high motor vehicle activity. The growing
motorisation in Moscow and the use of fossil-fuel powered engines exacerbate the

air quality situation.

23.5 Mobility Management

Moscow ranks 5™ for mobility management. The city has a 44% of travel time
increase due to congestion making it the most congested city among the 13 cities.
Hourly parking in Moscow varies and costs from 80 up to about 108% of the cost of
daily food, yet there is a high personal motorisation, leading to an assumption that
the pricing of parking might be too low, or the lack of an expansive public transport
network drives people to use their personal automobiles. It is also possible that

motor vehicle represents a social status or the access to a motor vehicle is easy.

In order to move away from excessive motorisation, Moscow needs to charge the
true costs on the automobiles and make travel by public transport affordable,

reliable and attractive.

23.6 Active Mobility

No concrete figures for active mobility were available for Moscow for cycling and
walking individually. An overall figure of 6% was mentioned for active mobility. The
protected areas of Moscow that we can call green cover accounts for 7.03%,
however, reliable data for additional green cover is not available. Based on the values

of active mobility Moscow ranked 13t in our analysis.

The city has implemented bike sharing scheme. There are about 3,750 bicycles in the
city for use. Considering the size of Moscow and its population, the number of shared

bikes available might be too low to see a rise in cycling.

23.7 Good practice

Several media reports and presentations from the city officials have shown

impressive projects being implemented by the city of Moscow to advance shared
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mobility and public transport. The city is investing in expanding its metro rail and
creating a circular route that will increase access to public transport users. There are
also reports of wide spread car sharing implementation as a means to deter people

from driving their personal car.

Moscow has also implemented electric car sharing system, as of January 2017 there
are about 281 electric cars in Moscow#. The announcement from the city leadership
to have 200 electric car charging stations by the end of 2017 did not materialise. A
study by Greenpeace in Moscow found that of the 77 stations available in November

2017 many were malfunctional or dismantled#.

23.8 Areas for improvement

As there was no reliable data for walking and cycling shares, our recommendations
are based on the 2010 modal split data and the road safety data we obtained from
2016.

Moscow has a great deal to improve on the road safety front. We presume that the
high pedestrian fatalities number is due to excessive motor vehicle speed on the
streets of Moscow. In order to improve the road safety situation, we recommend
reducing the urban road traffic speed to be 30 km/h and 20 km/h or lower in
residential areas. Increasing road safety in Moscow, along with dedicated cycling

infrastructure will be beneficial for both the pedestrians and cyclists.

44 https://www.autostat.ru/news/29517/

45 http://www.greenpeace.org/russia/ru/news/2017/air-1123/
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24 Rome, ltaly
The Italian capital city, Rome ranked 13* in the urban mobility ranking. The city
ranked poorly in road safety, mobility management, and active mobility; and below

average in air quality and public transport.

24.1 Modal Share
Rome has the highest share of personal automobiles at 65%, a mere 1% of cycling,
6% of walking and 29% of public transport trips. The city does not yet have an
approved sustainable urban mobility plan (SUMP) and is currently in the consultation
phase of implementing a SUMP. We believe that the preparation of SUMP is also due

to the mandatory requirement of a SUMP by the national government.

24.2 Public Transport
Rome ranked 8™ in public transportation. The city has a 29% modal share for public
transport and the system carries approximately 935 million people annually. This
translates to 325 trips per inhabitant of Rome. While public transport is affordable in
Rome, costing about 18% of the share of a meal, a lack of attractiveness of public
transport and dominance of automobile friendly infrastructure and policies
discourage the use of public transport. The high share of motorised two-wheelers
(15%) also contribute to the low share of public transport as the motorised two-

wheelers reach destinations that are otherwise unreachable by public transport.

24.3 Road Safety
Rome ranks 13t in road safety. The city has 25 bicycle fatalities and 47 pedestrian
fatalities in 2016. During the same time period there were 15.3 crashes for every
1mn bicycle trips and 18.4 crashes for every 1mn pedestrian trips. With an already
frail share of cycling, the high fatalities and crashes to cyclists will contribute to

dwindling numbers, unless effort is put into making cycling and walking safe.

24.4  Air Quality
Rome is tied with London, Berlin, and Budapest on the 8" spot for air quality. The
NO, values (47.083 ug/m?3) exceed the EU limit. This is a result of the high share of
motorised trips. The worsening air quality can take a toll not only on the public
health but also on the historic architecture of the city which is one of the main
attractions for tourism in Rome. We haven’t calculated the monetary value of the
effect of air quality on architecture and heritage, we presume this number to be high

if it were to be computed.

The PM3o and PMys annual values are within the EU limit at 28 pg/m?3 and 17 pug/m3,

respectively.
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Rome exceeds the WHO guidelines for NO,, PMig and PM,s. The high shares of these
pollutants demand for solutions that abate the pollution levels. If such high pollution
continues in the city the inhabitants of the city will be facing a serious public health

hazard from air pollution.

24.5 Mobility Management
Rome ranks 13t in the mobility management category. The cost of parking in Rome is
about 12% of the cost of daily food. This means that parking for one hour is more
affordable in Rome than a single journey ticket. Rome also has a central zone
restricted to cars, this restriction is time bound and not a permanent restriction. This
is a rather weak implementation compared to a permanent vehicle restriction in the

city centre.

Rome also has 40% increase in travel time due to congestion, denoting a high
amount of automobile use. Although the city has implemented bike and car sharing
schemes the availability of the modes is very less. There are about 1 shared car or

shared bike every sg. km. of Rome.

24.6 Active Mobility
Rome scored 12t place in active mobility. This is largely due to a very low walking
and cycling mode share. Together they constitute to 7% of the modal share. The city
has over 68% urban green cover and has also introduced bike sharing scheme with
about 1,200 bicycles. The data also shows that the city has about 100 bicycle
paths/lanes (segregated and non-segregated). With such a low share of cycling and
no extensive cycling network, the current shares of cycling will reduce if no effort is

put into providing quality and safe cycling infrastructure.

24.7 Areas for improvement
Considering that Rome intends to increase its share of bicycling, our
recommendation is that the city invests more in infrastructure that segregates
bicycles from motorised modes, especially motorised two wheelers. See the case of

Amsterdam where there was a regulation to remove scooters in favour of bicycles.

Rome has a large scope to restrict personal automobile by implementing pricing
schemes. The project in Milan “Area-C” can be an immediate inspiration for Rome as
it is from the same country. If Rome wants to look for international examples,

experience from London and Stockholm are readily available.
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Berlin

Modal Split:
Ahrens, Gerd-Axel et al. (2010 and 2015): Mobilitat in Stadten - SRV (several reports,
data from 2008 and 2013)
https://tu-dresden.de/bu/verkehr/ivs/srv

Public Transport:
Berliener Verkehrsbetriebe (BVG). (2017). Zahlenspiegel 2017. Available at:
https://www.bvg.de/images/content/meldungen/2017/170405 OnlineZahlenspiegel.pd
f

Road Safety:
Berlin.de. (2018). Verkehrsunfallstatistik - Berlin.de. [online] Available at:
https://www.berlin.de/polizei/aufgaben/verkehrssicherheit/verkehrsunfallstatistik/#rad
fahrer

Berlin.de. (2017). Facts and figures - Mobility in the City - Berlin Traffic in Figures - Road
safety. Retrieved from

http://www.berlin.de/senuvk/verkehr/politik_planung/zahlen fakten/entwicklung/en/s
icherheit.shtml

Air Quality:
Berlin.de. “Luftglitemessdaten 2016.” Senatsverwaltung fiir Umwelt, Verkehr und
Klimaschutz, 2017,
http://www.berlin.de/senuvk/umwelt/luftqualitaet/de/messnetz/download/jahresberic
ht2016.pdf. 2017.

Shared Mobility
Lidl Bikes (2017): https://www.berlin.de/tourismus/infos/verkehr/sharing/4772528-
4550357-lidI-bikes.htm

Obike (2017): Email Communication

Mobike (2017): https://mobike.com/de

Car2Go (2017): http://www.finanztip.de/carsharing/berlin/

Flinkster (2017): https://www.flinkster.de

Driveby (2017): Email communication
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London

Modal Split:
Transport for London (2017): Travel in London, Report 10 (data from 1996 to 2016)
http://content.tfl.gov.uk/travel-in-london-report-10.pdf

Public Transport:
Transport for London (2017): http://content.tfl.gov.uk/tfl-annual-report-and-statement-
of-accounts-2016-17.pdf

Public Transport fares (2018):
https://www.londontoolkit.com/briefing/underground.htm

Road Safety
Transport for London: Causalities in Greater London during 2016:
http://content.tfl.gov.uk/casualties-in-greater-london-2016.pdf

Air Quality
London Data Store (2016): London Average Air Quality Levels:
https://data.london.gov.uk/dataset/london-average-air-quality-levels

Shared Mobility:
Santander Bicycle (2017): https://tfl.gov.uk/modes/cycling/santander-cycles

Ofo Bikes (2017): Email communication

Zipcar (2017): http://www.zipcar.co.uk
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Vienna

Modal Split
City of Vienna (data from 1993 and 2016)
https://www.wien.gv.at/gallery2/rk/main.php?g2 view=core.Downloadltem&g2 itemld
=48069&g2 serialNumber=3

Public Transport
City of Vienna (2017): Vienna in Figures -
https://www.wien.gv.at/statistik/pdf/viennainfigures-2017.pdf

Road Safety
City of Vienna (2016): Verkehrsunfallstatistik 2016 -
https://www.wien.gv.at/verkehr/verkehrssicherheit/pdf/unfallstatistik-6.pdf

City of Vienna (2016): Verkehrsunfallstatistik 2016 -
https://www.wien.gv.at/verkehr/verkehrssicherheit/pdf/unfallstatistik-7.pdf

VCOE (2016): Verkehrssicherheitsdaten Europaischer Stadte (Verkehrstote je 100.000
Einwohnerinnen und Einwohner):
https://www.vcoe.at/files/vcoe/uploads/Download/VCO BERICHT Europa-Stidte-
Vergleich%20Verkehrssicherheit.pdf

Air Quality
City of Vienna (2016): https://www.wien.gv.at/umwelt/luft/pdf/luftguete2016.pdf

Shared Mobility
Citybike (2017): https://www.citybikewien.at

Obike (2017): https://www.0.bike/at/

M.O.Point (2017): https://www.mopoint.at/informationen-fuer-kunden/

Car2Go (2017): https://www.car2go.com/AT

DriveNow (2017): https://www.drive-now.com/at/
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Brussels

Modal Split:
Federale Overheidsdienst Mobiliteit en Vervoer (2011): Diagnostiek Woon -
Werkverkeer van 30 Juni 2011 (data from 2005, 2008 and 2011)
https://mobilit.belgium.be/sites/default/files/downloads/RapportWWV 2011 NL bijlag

en_cover.pdf

Public Transport
STIB (2016) http://2016.stib-activityreports.brussels/file/statistics 2016 en.pdf

Road Safety
Vias Institute (2017): https://www.vias.be/storage/main/verkeersveiligheidsbarometer-
het-jaar-2016.pdf

Bicycling fatalities and crashes information obtained directly from city officials.

Air Quality
Irceline (2017): http://www.irceline.be/en/air-quality/measurements

Shared Mobility
Brussels institute for statistics and analysis (2017):
http://statistics.brussels/themes/mobility-and-transport
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Moscow

Modal Split
UMTRI Study:

https://deepblue.lib.umich.edu/bitstream/handle/2027.42/65001/102514.pdf

Public Transport
Public Transport fare: https://russiau.com/moscow-troika-card-public-transport/

Public Transport statistics:

http://moscow.gks.ru/wps/wcm/connect/rosstat ts/moscow/ru/statistics/enterprises/t

ransport/

http://gup.mosmetro.ru/o-metropolitene/

http://moscow.gks.ru/wps/wcm/connect/rosstat ts/moscow/ru/statistics/population/

Road Safety
State Traffic Inspectorate: http://stat.gibdd.ru/

Air Quality
Central office for hydrometeorology and environmental monitoring (2017):
http://www.ecomos.ru/kadr21/sostojanieZagrOSgod.pdf pp. 15

Shared Mobility
Moscow City - Car sharing (2017):
http://transport.mos.ru/?category=169#!/page/news/?id=28110

Moscow City — Bike sharing (2017): https://velobike.ru/about/
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Rome

Modal Split
Websites Rome and Polis Network (data from 2013 and 2016)
https://romamobilita.it/sites/default/files/pdf/Presentaz RSM AncilLazio PASTA.pdf

https://www.polisnetwork.eu/uploads/Modules/PublicDocuments/Nussio Mobility pla
n_in_Rome.pdf

Public Transport
Annual trips per capita:
https://www.legambiente.it/sites/default/files/docs/ecosistema urbano 2017 dossier.

pdf

Public Transport fare: https://www.rome.info/public-transport/

Road Safety
Istat (2018): http://dati.istat.it/

Air Quality
ARPA Lazio (2017): Air Quality report for Lazio region.
http://www.arpalazio.net/main/aria/doc/pubblicazioni/MonitoraggioAria2017 Rapport
0%20Preliminare.pdf. The Regional Agency for Environmental Protection of Lazio (ARPA)

Shared Mobility
Cyclo tech (2017): https://www.biciclettedacorsa-castelliromani.it

Car2Go (2017): https://www.car2go.com/IT/

Enjoy (2017): https://enjoy.eni.com/en/roma/contattaci Email Communication

Mobility Agency (2017): Email Communication

Sharengo (2017): http://site.sharengo.it/
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Zurich

Modal Split

Stadt Zurich (2016): Stadtverkehr 2025 - Bericht 2016 (data from 2000, 2005, 2010 and
2015)

https://www.stadt-zuerich.ch/content/dam/stzh/ted/Deutsch/stadtverkehr2025/
Publikationen und Broschueren/2016 Bericht-Stadtverkehr web.pdf

Public Transport
City of Zurich: https://www.stadt-
zuerich.ch/vbz/de/index/die vbz/portraet/zahlen fakten.html

Zuricher Verkehrsverbund (ZVV): https://www.zvv.ch/zvv/de/ueber-
uns/geschaeftsbericht/2016/kennzahlen.html

Public Transport Fare: ZVV: https://www.zvv.ch/zvv/en/travelcards-and-
tickets/tickets/single-ticket.html

Road Safety
City of Zurich (2016): Verkehrsunfallstatistik 2016:
http://bit.ly/ZUR Road Accidents 2016

Air Quality
City of Zurich (2016): Luftbilanz 2016: http://bit.ly/ZUR 2016 AQ_ Report

Shared Mobility:
Mobility (2017): https://www.mobility.ch

Smide Pick-and-Ride (2017): https://www.smide.ch
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Paris

Modal Split:
Mayor's office of Paris (Mairie de Paris) (2017): Bilan des Déplacements a Paris en 2010
(report last updated in 2017 with survey data only for 2010)
http://temis.documentation.developpement-durable.gouv.fr/document.html?id=Temis-
0033289

Public Transport
Mayor of Paris (2017): Bilan des Déplacements 2016: https://api-site-
cdn.paris.fr/images/88047

Public Transport fare: https://www.ratp.fr/en/titres-et-tarifs

Air Quality
Airparif (2017): https://www.airparif.asso.fr/ pdf/publications/bilan-2016-
anglais170830.pdf

Road Safety
Mayor of Paris (2017): Bilan des Déplacements 2016: https://api-site-
cdn.paris.fr/images/88047 page 48

Active Mobility
Kilometres of bicycle lanes: https://api-site-cdn.paris.fr/images/97286 Page 14.

Shared Mobility
Mavyor of Paris (2017): Bilan des Déplacements 2016: https://api-site-
cdn.paris.fr/images/88047
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Amsterdam

Modal Split:
City of Amsterdam (2016): Smart Mobility Action Plan 2016 -2018 (data from 2013 and
2016)
https://drive.google.com/file/d/0Bz0U60ArmOdIbTRHTIIHYXRXOWM/edit

Public Transport:
GVB (2017): https://en.gvb.nl/organisatie/feiten-en-cijfers

Road Safety
SWOV (Institute for Road Safety Research), The Netherlands:
http://bit.ly/2016 AMS Road Safety

Air Quality
City of Amsterdam (2016): Data obtained over email from the city of Amsterdam.

Active Mobility:
Cycling Facts and Figures: https://www.iamsterdam.com/en/plan-your-trip/getting-
around/cycling/amsterdam-cycling-history

Shared Mobility:
Donkey Republic (2017): https://www.donkey.bike/de/kontakt/ Email communication

Obike (2017): https://www.o.bike/nl/

Flicbike (2017): https://www.flickbike.nl/en/contact-us

OV-Bike (2017): https://www.ns.nl Email Communication

Hyundai (2017): https://www.hyundai.news/eu/model-news/hyundai-electric-car-
sharing-starting-in-amsterdam-with-100-cars/

Enterprise (2017): https://www.enterprise.nl/en/help/contact.html

Greenwheels (2017): https://www.greenwheels.com/nl/nl-en/private

Car2Go (2017): https://www.car2go.com/NL/en/amsterdam/
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Copenhagen

Modal Split
City of Copenhagen (2016): Bicycle Account (data from 2010 and 2016)
http://kk.sites.itera.dk/apps/kk pub2/?mode=detalje&id=1036

Public Transport
Buses and Trams: Moovia (2017): https://www.moviatrafik.dk/om-os/statistik-og-
noegletal

S-Tog: https://www.dsb.dk/globalassets/arsrapport/2017/dsb-arsrapport-2017.pdf

Metro Copenhagen (2016): Annual Report:
http://bit.ly/Annual Report Metro CPH 2016

Road Safety
Statistics Denmark (2018): http://www.statbank.dk/

Air Quality
Aarhus University (2018): http://www2.dmu.dk/1 Viden/2 miljoe-
tilstand/3 luft/4 maalinger/5 database/hentdata en.asp

Active Mobility:
City of Copenhagen (2016):
http://kk.sites.itera.dk/apps/kk pub2/index.asp?mode=detalje&id=1135

Shared Mobility
Bycyclen (2017): https://bycyklen.dk/en/kontakt/ Email communication

DriveNow (2017): https://www.drive-now.com/dk/en/copenhagen/

GreenMobility (2017): https://greenmobility.com Email communication

Wouppertal Institut | 97


http://kk.sites.itera.dk/apps/kk_pub2/?mode=detalje&id=1036
https://www.moviatrafik.dk/om-os/statistik-og-noegletal
https://www.moviatrafik.dk/om-os/statistik-og-noegletal
https://www.dsb.dk/globalassets/arsrapport/2017/dsb-arsrapport-2017.pdf
http://bit.ly/Annual_Report_Metro_CPH_2016
http://kk.sites.itera.dk/apps/kk_pub2/index.asp?mode=detalje&id=1135
https://bycyklen.dk/en/kontakt/
https://www.drive-now.com/dk/en/copenhagen/
https://greenmobility.com/

Living. Moving. Breathing. Wouppertal Institute for Climate, Environment, Energy

Oslo

Modal Split:
City of Oslo (2019): Application Form for the European Green Capital Award 2019 (data
from 2005 to 2015)
http://ec.europa.eu/environment/europeangreencapital/wp-
content/uploads/2017/06/Indicator 2 Local-Transport.pdf

Public Transport
Ruter (2017): https://ruter.no/globalassets/dokumenter/aarsrapporter/ruter-
arsrapport-20161.pdf

Road Safety
Statistics Norway - StatBank (2017):
https://www.ssb.no/en/statbank/table/09011/tableViewLayout1/?rxid=3056e300-
a654-4633-86b9-59672c48008d

Air Quality
Oslo Kommune (2017):
http://www.luftkvalitet.info/Libraries/Rapporter/Luftkvaliteten i Oslo i 2017 -
En oppsummering.sflb.ashx

Shared Mobility
Oslo Bysykkel (2017): https://oslobysykkel.no/

Bilkollektivet (2017): Email communication
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Budapest

Modal Split:
Kerényi, LaszI6 Sandor (Budapesti Kozlekedési K6zpont, Centre for Budapest Transport)
(2017): Sustainability Projects of the Centre for Budapest Transport (data from 2014 and
2016)

https://eionet.kormany.hu/download/3/46/c1000/05 Kerenyi BKK.pdf

Public Transport
Budapesti Kozlekedési Kozpontot (BKK) [Budapest Transport Center]:
https://bkk.hu/magunkrol/kozerdeku/

Public transport fares: Greenpeace Hungary (2018), email communication.

Parking cost in Budapest: http://www.car-parking.eu/hungary/budapest

Road Safety
Hungarian Central Statistics Office (2017):
http://www.ksh.hu/docs/hun/xftp/idoszaki/baleset/baleset15.pdf page 59

Air Quality
Hungarian Air Quality Network (2017):
http://www.levegominoseg.hu/Media/Default/Riv/Budapest 3146 4 2016.xls

World Health Organisation (2016):
http://www.who.int/phe/health topics/outdoorair/databases/WHO AAP database M
ay2016 v3web.xlsx

Shared Mobility
MOL Bubi (2018): https://molbubi.bkk.hu/a-molbubi.php
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Madrid

Modal Split:
Website EPOMM (data from 2012): http://www.epomm.eu/tems/result city.phtml

European Metropolitan Transport Authorities (2015): 2015 Barometer 11th edition:
http://www.emta.com/IMG/pdf/2015 barometer brochure-
170330.pdf?3419/f03173513024ae75d0146e69a33eabc8f68529a5

Public Transport
EMT Madrid: http://www.emtmadrid.es/Elementos-Cabecera/Enlaces-Pie-
vertical/EMPRESA/Somos/Principales-cifras-(1)

Metro Madrid:
https://www.metromadrid.es/es/comunicacion/prensa/2018/Enero/noticia07.html

Fare information: https://www.planometromadrid.org/en-price-tickets-metro-
madrid.php

Road Safety
Madrid Open data portal: https://datos.madrid.es/egob/catalogo/207831-0-accidentes-
trafico.xls

Fatalities data:
Director General for Traffic, Ministry of Interior, Spain: http://www.dgt.es/informacion-
municipal/2015/individuales/madrid/28079 Madrid.pdf

Air Quality
Calidad del Aire, City of Madrid (2017):
http://www.mambiente.munimadrid.es/opencms/export/sites/default/calaire/Anexos/
Memoria2017.pdf

Shared Mobility
BiciMad (2017): https://www.bicimad.com/index.php

Donkey Republic (2017): https://wwwhatsnew.com/2017/01/26/donkey-republic-
plataforma-de-alquiler-de-bicicletas-llega-a-espana/

Respiro (2017): https://www.respiro.es/

Emov (2017): https://emov.es/

Zity (2017): http://zitycar.es

Blue Move(2017): https://bluemove.es

Car2Go (2017): https://www.car2go.com/ES
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Greenpeace is politically and financially independent.
Greenpeace exists because this fragile Earth deserves a voice.
It needs solutions. It needs change. It needs action!

Greenpeace e.V., Hongkongstr.10, 20457 Hamburg, Tel. +49 40 3 06 18-0, mail@greenpeace.de, www.g
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