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PREFACE

urope is the continent where multi-

ple forms of transportation have been

invented or brought to technological
maturity. The free movement of persons has
made Europe grow together and led to an
ever-stronger sense of cohesion. Cross-bor-
der mobility is a prerequisite for a united EU
and the experience of inter-connectedness
on all levels.

However, transport today accounts for near-
ly 30 percent of the CO, emissions within

the European Union. While it is imperative

to reduce these emissions to fight climate
change, our joint efforts must aim at creating
and maintaining jobs in a sector transformed
by electrification, other alternative fuels,
digitalisation and automation. At the same
time, a transition in the field of mobility and
transport can only be truly sustainable if it is
socially equitable and just.

These challenges can only be tackled in a
joint effort on all levels: the EU institutions,
Member States, as well as local authorities
and communities. It is upon all of us to
address these issues to tackle the climate
crisis that we are facing. The European Green
Deal as the overarching political framework
needs to be at the forefront of this battle. It
aims to make Europe climate neutral by 2050
and entails significant steps for the transport
sector: The Sustainable and Smart Mobility
Strategy will need to deliver on boosting
passenger rail, multimodal ticketing, but
also highly important infrastructure invest-

EUROPEAN MOBILITY ATLAS 2021

The democratisation of modern
means of transport after the
first half of the 20" century led
to enormous benefits for many
individuals, enhancing their
mobility, social permeability
and comfort to a great extent.
However, ever increasing levels
of fossil fuel consumption and
greenhouse gas (GHG) emis-
sions became the other side of
the coin.

ment as with the revision of the Trans-Euro-
pean Transport Network (TEN-T) regulation.
These plans can only be achieved with the
necessary funding. As finance is key, the
orientation of the EU’s multiannual budget
for 2021-2027 and recovery instrument “Next
Generation EU” will thus be decisive to direct
investment into the right transport infra-
structures and mobility segments.

he Covid-19 pandemic has limited the

freedom of movement extensively and

shows the vulnerability of Europe as a
place of constant movement. While air traffic
decreased and the use of bicycles increased,
there has also been a strong negative shift
from shared transport to individual trans-
port. If this change prevails, a great deal of
earlier efforts to reduce GHG emissions in the
transport sector will be nullified.



With more and more people
being mobile, Europe is a con-
tinent that needs to remain
innovative in order to achieve
the relevant climate goals. We
need new technologies to align
our mobility infrastructure and
behaviour with the pressing
challenges of the upcoming
years. To save our climate, the
European Green Deal has to be
Europe’s first priority.

Recovery packages to overcome the effects
of the Covid-19 pandemic must be accompa-
nied by a commitment to transformation:
they need to include sustainability criteria
that avoid further carbon lock-in with a
transport sector still largely powered by fos-
sil fuels. A recovery of the EU’s economy will
not be a lasting one, if the focus is not going
to be on future-oriented investments. For
European mobility, that implies investments
into a better rail infrastructure, helping
public transport companies to survive the
crisis, bailing out airlines only under strict
climate conditions and, most importantly,
creating a transparent polluter-pays princi-
ple across all means of transport.

t is good news that EU institutions agreed

to make 2021 the ‘European Year of Rail’.

Railways, by nature, are and need to
become even more the strong backbone of a
sustainable and resilient European transport

architecture. This can be achieved by over-
coming the predominance of current nation-
al frameworks, as well as the limits imposed
by them, in favour of one new, cross-border
integrated network spanning the continent.

We therefore decided to complement the
European Mobility Atlas 2021 with a fold-
ing map which provides an overview of
sustainable green transport projects across
Europe and, most importantly, highlights
competitive rail projects such as night trains
and high-speed lines. There are lots of best
practices we can build on!

Our European Mobility Atlas seeks to con-
tribute to the efforts towards sustainable
and just mobility in Europe. Thus, it covers a
multitude of transport-related aspects rely-
ing on evidence-based research and high-
lighting concrete, tangible mobility solu-
tions from across our continent.

We would like to thank the chief executive
editors, Martin Keim and Philipp Cerny, for
their excellent work and efforts in devising
and compiling this Atlas. We hope that this
publication and endeavour will help its read-
ers to get insights and new perspectives on
European mobility.

Berlin and Brussels, February 2021

DR. ELLEN UEBERSCHAR
President [Heinrich-Boll-Stiftung

EVA VAN DE RAKT
Director [Heinrich-Boll-Stiftung European Union
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HISTORY

A STRUGGLE FOR DIRECTIONS

It took until the late 1980s to make transport
part of EU policy. Since then, steps have been
taken towards a more ambitious transport pol-
icy. Reluctance in EU Member States to enforce
the rules keeps being the biggest obstacle.

n 1983, the European Parliament (EP) introduced a com-

plaint against the then Council of the European Commu-

nities (now Council of the EU) because of its inactivity in
Transport and Mobility Policy. The European Court of Jus-
tice consequently urged the Council to start developing a
common transport policy. At its Milan summit in June 1985,
the EU heads of state confirmed that European Transport
and Mobility Policy should become an official part of EU
competence. Over the following years, EU policy was fo-
cused on borderless liberalisation and growth of the Euro-
pean internal transport market.

With the 1993 White Paper on Growth, Competitiveness
and Employment, the European Commission (EC) tried to
boost cross-border transport infrastructure. But it was not
until ten years later that a stronger legal base was set up for
EU co-financing of the Trans-European Transport Networks
(TEN-T) through the Connecting Europe Facility (CEF).

Harmonisation of rules in favour of transport safety,
with a focus on roads, has been partly but still insufficiently
realised. As an example, in January 1987, the EC published
a communication on speed limits on EU roads. Mainly the
United Kingdom and Germany blocked any European initi-
ative on speed limits, although transport safety is partially
a field of EU competence.

Over the last decade, under pressure from the EP, the EU
intensified its actions and decisions towards a more ambi-

FINDING THE RIGHT WAY STEP BY STEP

Milestones in the history of transport policies within the EU institutions

tious transport and mobility policy. This includes the fields
ofroad charging for trucks, standards of weights and dimen-
sions of trucks and better passenger rights. On top of that
came a more sustainable infrastructure legislation through
the CEF, stronger cross-border integration of the different
transport modes based on interoperability, intermodali-
ty and interconnectivity as a new set of policies. With its
2011 White Paper: ‘Roadmap to a Single European Transport
Area —Towards a competitive and resource efficient trans-
port system’, the EC aimed high. By 2050 it wants no more
conventionally-fuelled cars in cities; 40 percent use of sus-
tainable low-carbon fuels in aviation; at least a 40 percent
cut in shipping emissions and a 50 percent shift of medium
distance intercity passenger and freight journeys from road
to rail and waterborne transport. All of which will contrib-
ute to a 60 percent cut in transport emissions by the middle
of the century.

But the largest problem remains unsolved: the lack of
enforcement by the Member States and the limited activity
by the Commission in overseeing the application of EU leg-
islation and decisions.

Another historical challenge stems from transnational
coordination and shared responsibilities. Switzerland and
Austria, for instance, have invested hugely in a better in-
frastructure with the construction of the cross-border base
tunnels of Brenner, Gotthard and, most recently, Ceneri. The
hinterland connection in other Member States, specifical-
ly Germany, is still lacking far behind, due to the country’s
transport policy focus on roads.

There is a never-ending conflict between sustainable
transport and mobility policies on the one hand and
the European Commission’s fixation on the single
market on the other.

Rome: determina-
tion that transport
has to be one of
Europe’s main

Maastricht Treaty and the first proposal for
a Trans-European Transport Network

communautaire covers the transport
sectors of aviation, railways, road,
urban public transport, inland
waterways and short sea shipping, as

1957 1980 1990 2000 2010 Today
°
1988 Commission promotes modest 2001 White Paper proposes measures for modal §
plan for a limited number of projects shift, eliminating bottlenecks, placing the user at =
the heart of the European transport system £
| (l:ggqsmiengti:';rilzgg:ta tgll:ly 2011 White Paper “Time to %
portpolicy 1992 Proposal for the development of a decide” with the goal of G
Trans-European Transport Network \/L%\,v creating a Single European 3
Transport Area z
1986 Single European Act: beginning of a ] §
1957 Treaty of truly common transport policy leads to Today, the EU transport acquis =
S
=
®

common policies
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FROM RIVER RAFT TO AUTONOMOUS RAIL

Selection of innovative means of transport and events for traffic
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Getting the prices right and applying the polluter-pays
principle by internalising external costs was already pro-
posed by the Greens in the EP during the 1990s and is now
a recognised principle in the Eurovignette directive for
trucks.

As far back as in 1991, the EU intended to open rail mar-
kets and to separate operational matters from the infra-
structure network. Over the following decades, four railway
packages fixed rules for the European Union Agency for
Railways (ERA), further opening the rail market, improving
the interoperability and safety of national networks and de-
veloping a European rail transport infrastructure. The Euro-
peanisation of railways remains the most crucial aspect, as
considerable investments are still missing. The introduction
of a Europe-wide digital railway controlling system (ERTMS)
and the retrofitting of rail freight wagons for noise reduc-
tion are promising initiatives, but insufficiently enforced by
the Member States.

Hydrogen-
powered train

passenger-carrying
supersonic flight

2019

Autonomous Rail
Rapid Transit

Military use, entrepreneurial spirit or simply the
desire for new ideas—many motives provided for the
development of mobility.

@ EUROPEAN MOBILITY ATLAS 2021 /WIKIPEDIA

There is a never-ending conflict between sustaina-
ble transport and mobility policies on the one hand
and the EC’s prioritisation of a competitive internal market
on the other. Despite all efforts, there is still a long way to go
to complete a comprehensive EU transport policy concept
on avoidance and reduction of transport volumes. @
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EMPLOYMENT

FEAR OF FALLING BY THE WAYSIDE

Liberalisation and social harmonisation have
barely gone hand in hand in the transport
sector. Some EU rules exist, but without
proper enforcement, the current employment
situation is often unsatisfactory.

ransport not only connects people and business

across Europe and beyond, but is also a workplace for

millions of people. These jobs are often burdened by
precariousness, social dumping and unsatisfactory working
conditions.

There are several factors which have contributed to
the current employment situation in the transport sector.
One of them is the introduction of competition in transport
sectors that were historically state-owned. Conceived as a
way to provide better and more efficient transport within
the EU internal market, it pushed for lowering prices of
transport services. This in consequence put a downward
pressure on workers’ wages and working conditions. It
brought a rise in non-standard, precarious forms of em-
ployment such as bogus self-employment, where work-
ers are asked by their employers to register as independ-
ent subcontractors despite being fully dependent on the
employer, and zero-hour contracts, where the employer
is not obliged to provide minimum working hours. The
Covid-19 pandemic further exposed the health and social
risks that are linked to precarious forms of employment.
Workers are more likely to continue work if they have no
alternative source of income.

The lack of convergence in wages, social protection,
collective bargaining and labour regulations among EU
Member States also contributed to the increase of social
dumping across Europe. This has been especially visible in
the road transport sector, where many drivers come from
Eastern European countries. Current EU regulations allow

WOMEN ON THE MOVE

Gender structure of employment in the transport sector, EU-28, 2016, in percent

B Men [ Women

Land transport

Water transport

Warehousing and
supporting activities

Total economy
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road transport companies to operate under certain condi-
tions. There are for example rules on cabotage (the national
carriage of goods for hire or reward carried out by non-resi-
dent hauliers on a temporary basis in a host Member State),
drivers’ work and rest time, compliance with local wages or
posting of workers (employees sent by their employers to
carry out a service in another EU Member State on a tem-
porary basis). However, due to an insufficient number of
inspections, these regulations have not been properly en-
forced. A more recent phenomenon is the increase in driv-
ers from non-EU countries, who are more at risk of labour
abuses.

There are good examples of workplaces with decent
working conditions. They are usually in countries with
strong social dialogue practices and a high rate of collec-
tive bargaining. However, in the reality of the EU internal
market, such companies are under pressure from entities
that do not follow the same standards.

The emergence of new business models and increasing
digitalisation in transport also impact working conditions
in the sector. Technology as such can enable better work-
ing conditions, give more flexibility to workers and improve
occupational health and safety. It can also make transport
work more attractive to women, who currently form only a
small percentage of transport workers, a situation that also
fosters an insufficient consideration of the specific transpor-
tation needs of women.

However, digitalisation and automation also may have
negative impacts as they can facilitate circumvention of
labour laws, which has been the case with platform work,

Women are underrepresented in technical jobs

and management roles. Increased female

employment could mitigate labour shortages and better
respond to the needs of women as users.

Air transport

TRANSPORT
SECTOR

52%

@ EUROPEAN MOBILITY ATLAS 2021 / EUROSTAT



EARNING MONEY BUT NOT AT HOME

Top five cabotage* performing countries and their main
countries in which cabotage took place, EU-28, 2017

[l Cabotage performed
in million tonne-kilometres (mtk)**

[ Cabotage took place in Germany
B Cabotage took place in France
[l Cabotage took place in Italy

[l Cabotage took place in UK

[ Cabotage took place in Sweden
[l Cabotage took place in Spain

[ Cabotage took place in other countries

* Cabotage is freight transport
carried out in a country by

hauliers registered in another
country. It has been permitted in
the EU, albeit with restrictions.

** atonne-kilometre =

the transport of one tonne of goods over a
distance of one kilometre

Thanks to cabotage, fewer vehicles run empty. But the added
competitive pressure, combined with different labour costs
and employment conditions, can lead to social dumping.

where the workers are engaged through an online platform
to provide services such as food delivery or person transport.
Due to the ‘invisibility’ of the employer, as the workers are
deemed to be independent contractors, and not employees
of the online platform, the workers are also unable to enter
into a dialogue regarding their working conditions. There
is also an emerging question of job relocation to non-EU
countries, as possibilities of remotely-controlled operations
appear. Another issue concerns the surveillance of workers
and the use of algorithms for benchmarking workers’ per-
formance, as already observed in some logistics companies,
for example. Lastly, increased digitalisation and automation
in transport raise the issue of potential job losses. Although
some studies indicate that new, higher-skilled jobs will re-
place old ones, it will be essential to provide reskilling or
upskilling opportunities for the current workers.

In addition to targeting the employment issues that
have been persistent for years, it is crucial to deal with the
Covid-19 effects on transport with the social dimension in
mind. Otherwise, a repetition of the situation after the 2008
crisis can be expected. Although the pandemic increased
society’s awareness of the role that transport workers play
in supply chains, this appreciation has to be backed by ap-
propriate supportive measures. As a rule, the European and
national policies should therefore incorporate the social
dimension from the beginning, not as a corrective action —
which has typically been the case until now. Priorities in-
clude implementing measures aimed at maintaining jobs,

FI
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ensuring health and safety for the workers, acting against
further precarisation in the sector and better enforcement
of the existing rules at the European and national level. Fi-
nally, a strong social dialogue is also beneficial for ensur-
ing fair working conditions in transport, and it will be even
more important during the Covid-19 aftermath. @

Of a total of 11.3 million employees in the transport
industry, just over a quarter work for the road freight
sector, the biggest freight transport sector in the EU.

MOSTLY ON WHEELS

Numbers of employees in the transport industry by sector,
EU-28, 2016, in thousands
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AVIATION

FLYING GREEN—A NICE DREAM

Suddenly, the skies were blue. The Covid-19
lockdown grounded the majority of flights,
and analysts say that it could take years for
aviation to get back to normal.

he commonplace occurrence of flying is being in-
creasingly questioned for climate reasons: a single
long-haul flight generates more emissions than many
people around the world produce in a whole year. Aviation
is the mode of transport with the biggest climate impact,
and who flies and who doesn’t is very unevenly distributed.

According to the industry, aviation accounts for only 2
percent of global CO, emissions. However, this omits several
key factors. Due to flight emissions taking place at altitude,
the overall climate impact of aviation is much stronger than
the effect of the CO, alone, depending on flight altitude, dis-
tance, kerosene and aircraft type. Aviation is therefore esti-
mated to be responsible for 5-8 percent of global climate
impact. If unmitigated, aviation emissions are expected at
least to double by 2050 and thus consume up to one quarter
of the global carbon budget under a 1.5 degree scenario.

Furthermore, compared to other sectors, these emissions
are produced by a very small part of the world population:
over 80 percent of the global population has never taken a
flight. There are various reasons for this: while people with
European passports can travel to almost 190 countries with-
out a visa, a Somali or Nepalese citizen, for instance, is al-
lowed to fewerthan40.Butitismostly income disparities that
lead to this injustice. In total, the top 10 percent of the glob-
al income spectrum uses 75 percent of air transport energy.
In response to growing pressure for climate measures, the
UN aviation agency ICAO (International Civil Aviation Or-

LIVING SUSTAINABLY BY AVOIDING FLYING

Greenhouse gas emission savings of different sustainable lifestyle changes, in kg CO,-equivalents/year, 2020

ganisation) has announced its intention to make interna-
tional aviation greener in the future. The proclaimed goal
is carbon neutral growth from 2020 onwards, defined in
the CORSIA programme (Carbon Offsetting and Reduction
Scheme for International Aviation). This programme con-
sists of two main elements: modernised and efficient tech-
nologies and operations, and carbon offsetting.

By using better technology in new aircrafts, the indus-
try is aiming for fuel efficiency gains of around 1.5 percent.
Given that annual growth rates are estimated at about 4 per-
cent, efficiency savings are overall negligible. Step-changes
in aviation technology are uncertain. For example, there is
as yet no viable option for electric commercial jets, as bat-
teries simply weigh too much. One proposed solution is
therefore to switch fuels: biofuels are on the rise, with palm
oil being the cheapest and easiest option. This, however,
raises the issue of accelerated deforestation, biodiversity
loss and human rights abuses. The other alternative could
be synthetic fuel made from electricity. While this is tech-
nically feasible, the issue is in the sourcing of the energy: if
all planes currently operating were to fly with e-fuels, this
would consume more than the existing renewable electric-
ity supply in the world, leaving nothing for other sectors.

As technological solutions are limited, the aviation
industry turns instead to emissions offsetting. Such com-
pensation projects are usually located in the global South,
involving for example reforestation projects or hydro-elec-
tric dams that claim to lead to emissions savings. Offsetting
schemes are often criticised for their potential to serve as a

Even if you transform yourself into a person with a very

sustainable lifestyle, just one overseas flight would
significantly increase your personal climate footprint.
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Regional airlines [Kejubil
such as Widerge

SAVE THE PLANES BUT NOT THE PLANET?

Planned airline bailouts after the Covid-19 grouding, amounts
and binding climate conditions, in €M, September 2020

Binding climate conditions
[ No binding climate conditions
B Bailouts in million €

Loan

Loan guarantee
B State aid

Credit guarantee
Takeover

I Recapitalisation

*  Tui Group
No dividend payments for
the duration of the bridge loan

**  Austrian Airlines
Various climate and
financial conditions

*** Air France
No dividends in 2020 and
some climate conditions

SATA Air Acores [ BN KX]

L 1,200

****  Swiss Airlines
No dividends until repayment,
aid must remain in CH and
jobs are to be retained

European airlines—some of the EU’s biggest polluters—have
sought an unprecedented 32.9 billion euros in government
bailouts since the beginning of the Covid-19 crisis.

cheap licence to continue polluting. Aside from often be-
ing subjected to misleading calculations, many offsetting
projects lead to side effects including land grabbing and
displacement of local communities.

Given that there are no solutions on the horizon to effec-
tively green aviation, climate scientists and growing civil
society movements like the global Stay Grounded network
point out that the only way to reduce aviation’s emissions
is to reduce air traffic. They propose limits for short-haul
flights, a moratorium on airport expansion projects and
a frequent flyer levy, which would allow a levy-free flight
every couple of years, but make every other flight taken
more expensive. A key demand is to stop aviation’s regula-
tory advantages over more sustainable forms of transport
and eliminate its tax exemptions: kerosene is the only fossil
fuel apart from maritime heavy oil that is not taxed in al-
most any country and flight tickets are exempt from val-
ue-added tax. In the European Union alone, the losses in
state revenue due to these aviation subsidies amount to 30
to 40 billion euros annually.

This doesn’t include the billions of euros given to the in-
dustry as bailouts due to the Covid-19 crisis: taxpayer-backed
money in general without any meaningful environmental
or social conditions attached. Securing jobs in these times
of crisis has been a key goal for employees, trade unions
and NGOs alike —the question is whether and how jobs

British Airways

Vueling [JRv{:[i]

R30

L 343

EL
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could be shifted to climate-just sectors such as railway and
public transport. This demand for a just transition is gain-
ing more traction now that going back to the normality of
flying will take time — the normality for a wealthy world mi-
nority, which is increasingly questioned. @

A frequent flyer levy could change flying habits:
every citizen could fly tax-free once per year. Taxes
would apply (progressively) for any additional flight.

FREQUENT FLYERS = FREQUENT POLLUTERS?
Shares of flights taken compared to the share of population,

in percent, UK 2019
4 TOP 1% § TOP 52%
52% of the residents in the UK

1% of the residents in the UK
are responsible for almost 20% are responsible for 100%
of the flights of the flights

70%

100%

& OTHER 48%

48% of the residents in the UK don't fly at all
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THE AUTOMOTIVE SECTOR

THE TRANSFORMATION
OF A KEY INDUSTRY

For more than 100 years, the automotive
industry has relied on cars with internal
combustion engines. Today, transformation
is irrevocable. The Covid-19 pandemic
makes it a truly Herculean task.

bout 13.8 million Europeans, representing 6.1 percent

of total EU employment, work in the automotive

sector. The industry is responsible for 7 percent of
the EU’s total gross domestic product and is thus a major
economic factor.

At the same time, the negative consequences of mass
motorisation for the environment and health are obvi-
ous. Stricter reqgulations prompted by climate change and
air pollution are intended to spur manufacturers to build
cars that emit fewer pollutants and greenhouse gases.
The transition to zero-emission cars is not only necessary
from a climate perspective, it is also an economic impera-
tive. Numerous countries are setting increasingly stringent
emissions standards for cars, introducing electric quotas or
aiming to ban the sale of internal combustion engines on
their markets. Various countries across the EU have already
announced plans to phase out new cars with internal com-
bustion engines between 2025 and 2040.

A major change is digitalisation. With the help of artifi-
cial intelligence (Al), the car is evolving from a human-driv-
en to a self-driving vehicle. For years, the automobile used
to be a status symbol and an independent, private means
of transportation. That is currently changing as the car
takes its place as one part of a networked and shared mo-
bility system. Competition on world markets is becoming

(NOT) BUYING A CAR IN TIMES OF CRISIS

New passenger car registrations in the EU, 12-month trend, in thousands, 2018-2020

B 2018 | 2019 2020
1,500 —
1,000 |
500
O —
May Jun Jul Aug Sep Oct
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much tougher. If European car manufacturers do not rise
to the challenges, they will lose market share. They are not
well positioned in the field of electric vehicles. Of the 20
best-selling electric car models worldwide, only four come
from European manufacturers. US and Asian manufactur-
ers (e.g. Tesla, BAIC) are leading the field. The European
car industry also has some catching up to do in the field of
autonomous driving. Google’s autonomous cars are techni-
cally so advanced that a safety driver —a human who can
intervene during test drives — only needs to act every 17,732
km. In the autonomous cars from Mercedes, an intervention
is necessary every 2.41 km. Investments in the fields of the
future are imperative for Europe to benefit from the trans-
formation of the automobile and for the industry to remain
successful, especially with regard to zero-emission mobility
and Al Manufacturers are increasingly directing their re-
search and development spending toward automated driv-
ing and battery-powered electric vehicles that are expected
to meet climate policy requirements. It will be more nec-
essary than ever to support workers affected by the trans-
formation with qualification and training measures and to
understand that such measures will be an ongoing part of
working life in the future.

The Covid-19 pandemic, however, has made the much-
needed transformation of the automotive sector a truly Her-
culean task. The European car industry relies heavily on its
existing business model of selling fossil-fuel powered cars
to finance the transformation and invest in new production

April 2020 was the first full month with Covid-19
restrictions and resulted in the largest monthly drop
in car sales since records began.
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(350
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THE “E” OUTLOOK

Announcements of the discontinuation of diesel and gasoline engine
sales and actual market share of electric cars, EU-28, 2018

Discontinuation of diesel and gasoline engines
by 2025

[ 2030

B 2035

I 2040

B 2050

IR 1.0%

Current market share of electric cars, in percent

Sales and market share of passenger cars, EU-28,
2018, in percent

Diesel

oo Hybrid 4.7%

Battery electric / fuel cell 1%

Direct injection
(non-diesel)

Natural gas
57% 1.5%

15 million cars

Will the end really come quickly for new cars with
combustion engines?

lines for electric vehicles. However, the pandemic brought
the European car industry to a standstill. Global supply lines
were disrupted and car sales plummeted. This massive loss
in sales threatens many jobs in the car industry as well as
the car manufacturers' ability to transform. It is therefore
unsurprising that a range of European Member States have
unveiled stimulus packages, aimed at reviving the car in-
dustry particularly by boosting sales of electric cars. The
German government, for example, intends to invest in more
charging stations for electric cars and has doubled incen-
tives to buy electric vehicles. Consumers buying an electric
car with a list price of up to 40,000 euros will be eligible for
a grant of 6,000 euros.

RIDING HIGH ON RISING EMISSIONS

New passenger car registrations , 2001-2018, in Europe,
in percent (2001 = 100%)
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France, on the other hand, has unveiled an 8 billion eu-
ros stimulus package for its automotive industry, which in-
cludes a bonus of 3,000 euros for consumers buying a new
diesel or petrol car that is cleaner than their previous one.
This has an ecological as well as an employment compo-
nent, given that more workers are engaged in the produc-
tion of diesel and petrol cars than in electric cars.

However, whether these measures will have the neces-
sary effect of boosting the European automotive industry
while simultaneously supporting it on the transformative
road towards a sustainable, non-fossil-fuel driven future re-
mains to be seen. @

SUVs doubled their global market share from 17 percent in
2010 to 39 percent in 2018, although they are significantly
more dangerous for the environment and public health.

Change in global CO, emissions, 2010-2018, in metric tonnes

B Trucks Aviation

[ Shipping [l Other cars

@ EUROPEAN MOBILITY ATLAS 2021/ ICCT

EUROPEAN MOBILITY ATLAS 2021

17



RAIL

CHALLENGES OF A SINGLE
EUROPEAN RAILWAY AREA

European transport infrastructure reflects the
complexity of Europe’s cross-border management
tasks and its historic path dependency. Railway
infrastructure is a prominent example of this.

relatively young historical phenomenon and the idea

of a Single European Railway Area is even younger.
A European railway system is thus far from being realised.
Railway infrastructure reflects the settlement structure
of each individual country. France’s focus on the Tle-de-
France and a small number of other metropolitan areas and
the long distances in between them is one of the reasons
for the development of a high-speed network that is almost
not used at all for ‘classical’ trains. While bigger cities such
as Marseille, Bordeaux or Nantes are well-connected to Paris,
there is little to no connection in between them. Furthermore,
stations on high-speed lines are often located away from the
cities that they aim to serve.

T he European Union (EU) as a geographical entity is a

Until the 1980s and early 1990s, ‘through coaches’ (pas-
senger cars that are re-marshalled during the course of
their journey) were a common phenomenon in European
trains. Nowadays, aerodynamically optimised high-speed
trains and push-pull trains outside of the high-speed lines
make this concept almost impossible.

Countries with a population that is more spread over the
territory and with shorter distances in between more dense-
ly populated areas, such as Belgium or the Netherlands, tend
to prioritise a schedule with a higher frequency of trains as
opposed to a focus on a high-speed network. Countries such
as the Czech Republic or other Central Eastern European
states historically had a stronger focus on public transport
and therefore also a denser rail network. Germany is a mix
of both systems. A clock-face schedule, a timetable system
under which public transport services run at consistent in-
tervals, is still far from reality in most Member States.

SERVICE IN TRAINS
Modern trains provide an ample selection of services onboard

Czech Republic: CD/dining car

ESEIE3M

Running railways is a highly complex undertaking, with
the Forum Train Europe (FTE) (92 railway undertakings in 31
European countries) and the RailNetEurope (RNE) (36 rail-
way infrastructure members in 25 different European coun-
tries) coordinating the timetables and the infrastructure in
Europe. The strategic alignments of the different companies
make this a challenging task: rail freight slots have to be
coordinated with passenger trains. Night trains have to fit
with the schedule of high-speed trains and local and re-
gional railway undertakings have to be put in the position
to both feed long-distance trains and provide a reliable ser-
vice for daily commuters.

In varietate concordia (Unity in diversity), the official
motto of the EU, is also an accurate description of the Eu-
ropean railway landscape. When it comes to developing
a European railway policy, it is important to bear in mind
the different situations across the continent. Nevertheless,
a comprehensive legal framework helps both service pro-
viders and customers by defining both tasks and services.

Despite all difficulties, investments in rail infrastruc-
ture and services have always had the advantage of long-
term reliability if well maintained. While roads have to be
renewed and repaired comparatively frequently, rail infra-
structure and rolling stock are built to last for decades and
therefore also have to be planned with a long-term vision.

The EU is addressing the challenges for a unified Euro-
pean Railway Area with its four railway legislative packag-
es to date, the creation of the European Union Agency for
Railways (ERA) and the development of the European Rail
Traffic Management System (ERTMS), among other things.

An important principle is the liberalisation of the Europe-
an rail market. The general trend towards privatisation can
also be seen in European railway undertakings. But states
usually hold the majority of shares of the formally privatised
companies.

Austria: 0BB/Seating car Railjet
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18 EUROPEAN MOBILITY ATLAS 2021



Poland: PKP/Sleeping car

OPEN ACCESS TO EUROPEAN RAILS?

How much competition European countries allow and which open-access railway operators

challenge the former state railways on long-distance routes

Complete competition
More than 33 % of the rail lines privatised

No competition No information

Selected routes of open-access railway operators:

Austria «

Vienna(V) - Salzburg(s)

Czechia, Slovakia, Poland

Praha(PR) — KoSice(K)/Staré Mésto(SM)/
Krakdw(KR)/Wroclaw(WR) @

RegioJet U REGlOJ =

Bratislava(BR) — Komarno(KQ)/ &

KoSice(K), Praha(PR) - Havitov(H)/ %
Staré Mésto(SM)/Bratislava(BR)/

Vienna(V)

Germany
FlixTrain
Hamburg(H) - Cologne(CO), Berlin(B) — Aachen (A)

Italy ntv

Nuovo Trasporto Viaggiatori
Turino(T) - Salerno(SA)/Venedig(VE),
Venedig(VE) - Salerno(SA), Bergamo(BE) — Neapel(N),
Bozen(BO) - Salerno(SA), Mailand(M) - Rom(R)

Sweden
MTR Express @ MTR
Stockholm(ST) - Gothenburg(G)

Snilltaget Sniilltaget
Malmd(MA) — Stockholm(ST)

Romania

Astra Trans Carpatic
Bucuresti(BU) - Arad(AR)/
Constanta(C)/Brasov(BRA)/Titu(TI)

renfe

(<~

The railway infrastructure across Europe is relatively
dense and provides ample opportunity for competitive
and attractive services.

Competition in European railway markets has led to
many of the national companies becoming active in other
Member States, competing with their national counterparts
in their respective home countries. For example, in the form
of its subsidiary Arriva, Deutsche Bahn AG has won the ten-
ders to operate local trains in 13 EU Member States and the UK.
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Open-access railway operators such as Regiojet (CZ[SK),
Westbahn (AT) or Nuovo Trasporto Viaggiatori (IT) run their
services as real competitors to the often parallelly operating
state-owned railway undertakings at their own financial
risk. Open-access operators mainly operate routes that are
highly profitable or where they see a niche to operate in.

It is up to the legislators to define both minimum servic-
es and infrastructure in order to improve access in margin-
alised regions and create the best framework for this green
mode of transport. @
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CROSS-BORDER MOBILITY

CLOSING THE GAPS

A well-connected cross-border railway system
is the backbone of European transnational
mobility. Yet many cross-border points

still look like a patchwork reflecting a myriad
of different national systems.

tion of the railway in the first half of the 19th centu-

ry made it possible to transport people and goods in
large quantities over long distances fast and cost-efficiently
—the basis for the industrialisation. The railway developed
into the means of mass transportation par excellence. The
Second World War marked a turning point.

E uropean railways have a chequered history. The inven-

A significant part of the cross-border infrastructure was
destroyed and not rebuilt. The Iron Curtain divided the con-
tinent for several decades. Meanwhile, road transport has
been increasingly favoured in transport policy, as the con-
version of cities to ‘car cities’ has shown. The degree of mo-
torisation increased continuously.

EUROPE’S HIDDEN BORDERS

Examples of missing cross-border railway connections in the EU-28 and Switzerland , 2012 -2020
Different electrification systems and missing cross-border connections complicate rail traffic across borders

Non-electrified [ 1.5kvDC

15kv, 16.7 Hz AC Bl 1.5kv DC + 25 kv, 50 Hz AC

Today, the share of passenger rail in land transport in
the European Union is just 7.8 percent (2017), with national
transport predominant, representing more than 80 percent
of the total passenger numbers (2018).

The European Commission has proposed to make 2021
the European Year of Rail. The idea is driven by the objec-
tive of achieving a climate-neutral European Union (EU) by
2050. As an environmentally friendly transport mode, rail
has the opportunity to play a significant role in helping
cut transport emissions. Rail accounts for just 2 percent of
total EU energy consumption in transport. So far, however,
the required modal shift to rail has not been achieved, but
cross-border rail transport in particular has a big catch-up
potential.

Already in the early days of rail transport, international
agreements, such as the International Convention concern-
ing the Carriage of Goods by Rail (COTIF) from 1890, were
signed in order to open up Europe to cross-border rail trans-
port. Nevertheless, the railway systems that have grown na-

149 of 365 of European cross-border
rail connections are non-operational.

. 750V DC 3kvDC . 25 kv, 50 Hz AC " 3kvDC +25kv, 50 Hz AC SE EE

[D High speed linesin FR, ES, IT, UK, NL, BE operate under 25 kV, as do most main lines in Central and Eastern Europe o13

1Bedous - Canfranc 8 Ducherow — Swinoujscie LV

Damaged railway bridge & Lifting bridge and tracks

disused track (38 km) partially removed (43 km) ‘

2 Dunkerque - De Panne 9 Wolfsthal - Petrzalka . ~

Disused track (18 km) Tracks removed (4 km) 8 %
O o

3 Valenciennes - Quiévrain 10 Rechnitz -Szombathely @&
Abandonned track (1,5 km)  Track dismantled (6 km)

11 Lendava - Rédics
Tracks removed (3 km)

4 Nijmegen - Kleve
Track dismantled (23 km)

5 Vogelsheim - Breisach
Bridge destroyed (1 km)

12 Koérésnagyharsany — Oradea
Tracks removed (60 km)

6 Gorizia - Nova Gorica 13 Madisakiila - Ipiki
Only freight transport (7 km)  Tracks removed (10 km)

7 Slavonice — Waldkirchen
Tracks removed (9 km)

W I
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CAR TRAFFIC STILL KNOWS NO BORDERS

Performance for passenger transport in the EU from 1995 to 2017 in billion kilometres
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The gap between cars and trains is more than
4,000 billion kilometres wide, ten times more
passengers use roads instead of rails.

tionally often differ in many aspects, such as gauge, signal-
ling, power systems or requlations. These technical barriers
mean that trains cannot operate in every country. The EU
aims at harmonising European railways. A core element of
this EU policy is the introduction of a single EU-wide rail-
way signalling system which goes under the name ‘Europe-
an Rail and Traffic Management System (ERTMS). However,
its deployment in EU Member States is at a low level so far
and its current state is more of a piecemeal solution.

ERTMS is also promoted within the Trans-European
Transport Networks (TEN-T). A key element of the EU Pol-
icy on TEN-T is to implement and develop a Europe-wide
network of rail. It consists of a core and comprehensive net-
work and should be established with the help of financial
instruments of the EU, such as the Connecting Europe Facili-
ty. EU funding of rail infrastructure has a focus on the needs
of cross-border transport and the removal of bottlenecks.

But a gap exists between the number and size of pro-
jects and the available financing. With a focus on expensive
major projects such as the Lyon-Turin rail tunnel, little mon-
ey is left for other projects.

Member States tend to focus on projects that they an-
ticipate will improve their national network. The Europe-
an Court of Auditors stated that a considerable amount of
co-funding for infrastructure has not helped to improve the
European rail network enough. A major concern was that
funds were directed to national high-speed projects with
limited cross-border interconnectivity.

In a nutshell, the EC’s capacity to align certain policies
with the common interest which would bring added value
to cross-border connections is often limited and tied to a
relatively small budget.

€ EUROPEAN MOBILITY ATLAS 2021/ EC

Off the TEN-T network and consequently with a limit-
ed access to EU funding, many small-scale cross-border
projects can be found. Often, just a few kilometres of rail
infrastructure are missing. Additionally, these projects are
slowed down by different national interests: between Col-
mar (France) and Freiburg (Germany), the bridge over the
river Rhine has been destroyed. To this day there are on-
going discussions about who should bear the financing for
rebuilding, despite the fact that everyone has an interest in
it. The dispute arises primarily over whether the project also
has a supra-regional significance.

In conclusion, the European railway networks remains
a patchwork full of gaps at the national borders. This is re-
markable as 40 percent of the EU’s territory consists of bor-
der regions, which also represent one-third of the Union’s
population. @

Purchasing cross-border train tickets in
Europe is often neither easy nor transparent.

ONE EUROPE, ONE TICKET?
Bookability and prices of tickets for international train
connections in the EU, 2017

Does my through ticket guarantee
me the fastest connection on the
following sample routes?

[ Yes [ No

Will I be offered the cheapest
ticket directly at all sales points
on this route?

@ Yes No

Hamburg - Stockholm —— IEI

Bonn - Paris

Munich - Rome

Berlin — Krakow

€ EUROPEAN MOBILITY ATLAS 2021/ VZBV

EUROPEAN MOBILITY ATLAS 2021 21



SHIPPING

SETTING SAIL: CHALLENGES FOR

SEA TRANSPORT

Maritime transport is the most important,
most efficient, but also dirtiest way of
shipping goods. Not covered by the Paris
Agreement, the industry is trying to set
guidelines for a more environment-friendly
maritime transport.

ransporting cargo is a vital aspect of international
trade and maritime logistics are a primary function of
shipping on a global scale. Cargo ships carry billions
of tonnes of commodities along maritime trade routes.
Maritime shipping is the most efficient low-cost, but also
the dirtiest transportation method, and over 90 percent of

DEVELOPMENT OF MARITIME TRADE
Share of vessel types

Unitised Cargo | Break bulk

25% of total
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Drums, bags, pallets, boxes
7% share of global maritime
freight transport (tonnage)

Lumber, paper,
steel, vehicles
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Containerised
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Containers
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world trade and 94 percent of developing country trade is
handled by maritime shipping. Most ships still burn dirty
heavy fuel oil, especially when they are in international wa-
ters. Shipping is not covered by the EU’s Energy Taxation
Directive.

The shipping sector is also not covered by the 2015
Paris Agreement. Even so, the Paris Agreement contains
non-binding targets for reducing gross annual shipping
greenhouse gas (GHG) emissions by at least 50 percent by
2050 relative to 2008, starting as soon as possible. In ad-
dition, the new 0.5 percent global sulphur emission cap
which entered into force on 1 January 2020 will apply to
about 70,000 ships worldwide.

Another major problem is the use of flags of conveni-
ence. Shipowners register their vessels in countries other
than the country in which they themselves are registered.
That way, they can avoid (higher) taxes and circumvent na-
tional labour and environmental regulations.

Positive aspects of shipping include the 'greening' of
port handling by reducing their GHG emissions. Many larg-
er port authorities are currently undertaking projects to im-
prove cargo handling equipment and techniques.

Shore-to-ship power offers ships in harbour the possi-
bility to shut down their fossil-fuel engines and run vital
equipment on shore-based electricity. Burning crude oil in
order to keep the ships‘ systems running has been banned
in most European ports.

Countries with a big shipping sector are in a strong po-
sition to renew their logistics and transportation services,
making them smarter, more efficient, and environmentally
friendly. The Greek-owned fleet is the biggest among Euro-
pean nations. Greece is the top ship-owning economy of the
world, owning 10.2 percent (in terms of commercial value)
of total global ships, 53 percent of all European ships and
17.8 percent of global total dead-weight tonnage. The vast
majority (85.2 percent) of Greek ships are registered under
a foreign flag. Taxing shipowners in Greece has not been a
priority of Greek governments in the last century. Maritime
shipping in Greece represents almost 7 percent of gross do-
mestic product (GDP).

Maritime transport plays an important role in the world’s
economy. While container ships are booming, 75 percent of
tonnage is still dry and liquid bulk.



MARITIME SHIPPING ROUTES AND THEIR MAIN DESTINATIONS

Worldwide shipping routes and the biggest container ports in 2018
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High traffic on transatlantic and transpacific shipping routes
mirrors the interdependency of these markets. Asia is clearly
dominating the market when it comes to container shipping.

The majority of operations in Europe pass through the
ports of Rotterdam, Antwerp and Hamburg. The advan-
tage of these ports is their relatively good infrastructure
connection to the most important markets and industrial
sites. Southern European ports face the disadvantage of ge-
ographical barriers such as the Alps and an unfavourable
hinterland connection with the need to cross the entire Bal-
kans in order to reach central Europe.

The Marine Environment Protection Committee adopt-
ed mandatory requirements in October 2016 for ships to
record and report their consumption of fuel oil with the
Guidelines for the development of a Ship Energy Efficiency
Management Plan (SEEMP). This International Maritime Or-
ganisation (IMO) consumption data collection system came
into effect in March 2018, requiring ships of 5,000 gross ton-
nage and above to submit annual reports on fuel oil con-
sumption to their administrations. To accelerate the tran-
sition to zero GHGs shipping, A.P. Mgller-Meaersk, Europe’s
biggest shipping company and a global tycoon in maritime
trade, set a new and optimistic target in 2018 to emit zero
CO, emissions from its activities by 2050. But the company
has also been found to have out-flagged older vessels in or-

Bosporus
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der to cheaply scrap them on South-Asian beaches. While
the relevance of maritime trade will continue to grow, it is
even more important to green this sector and to enhance
and enforce international rules and regulations. An exam-
ple of this is the recent push by the European Parliament to
include shipping in the European Emissions Trading System
(EU ETS). @

Maritime shipping is the lowest emitter of CO, per
tonne of products transported per kilometre.

SHIPPING‘S SHARE OF GREENHOUSE GAS EMISSIONS

In relation to European transport emissions

B Maritime T
.9%
I Aviation
. Road
Other 13.3%
is divided into:

c02796 million tonnes

2 17 million tonnes

”
S0 9.7 million tonnes
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TOURISM

TRAVELLING SUSTAINABLY
OR WITH THE CROWD?

Tourism is a major economic sector in Europe.
But its negative impacts on the environment
and local communities raise concerns.
Sustainable travel is growing, yet Covid-19
could change everything.

ver the past few decades, tourism trips have become

an increasingly important part of the lives of many

Europeans. In 2017, 62 percent of the adult EU pop-
ulation made at least one tourism trip. Of the 1.2 billion
trips that were taken that year, the majority were domestic,
representing three quarters of the trips, with 20 percent to
other EU Member States, leaving almost six percent to desti-
nations outside the Union.

Europe is the world’s most popular tourism destination
and the continent’s tourism industry has enjoyed sustained
growth. It is currently estimated that it contributes 10.3 per-
cent of the EU’s GDP and employs over 27 million people.

In recent years, however, there has been increasing
awareness of some of the challenges that have been created
by this growth, particularly in terms of the negative impact
that it can have on the environment and communities locat-
ed in or close to the most popular touristic destinations. The

THE IMPACT OF COVID-19

The development of international tourism
in the first half of 2020 (till June)

@ Year-to-date change by region, absolute, in thousand
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concept of ‘overtourism’ has become a growing concern.
Venice received more than 25 million international tourists
in 2018, in a city with a population of less than 55,000. Pop-
ular tourist destinations are therefore increasingly focusing
on ‘destination management’ rather than ‘destination pro-
motion’. This is likely to take on even greater significance
following the Covid-19 pandemic.

One of the main challenges when dealing with increas-
ing numbers of tourists is how they move around. Tourism
goes hand in hand with travel, even for domestic tourism
trips. Unfortunately, the growth of the tourism industry in
recent years has largely been built on unsustainable travel
patterns. To take the example of air travel, between 2012 and
2017 tourist air travel grew by 15 percent. While the airline
industry is keen to stress that air travel is now cheaper, safer
and open to more people than ever before, there is no hiding
its negative impact on the environment. This coincided with
the overall environmental impacts from aviation increas-
ing—10 percent for carbon dioxide, 12 percent for nitrogen
oxide and 14 percent for noise between 2014 and 2019.

To change that, EU citizens are going to have to adapt
how they go on holiday. Sustainable forms of tourism have
always existed and in recent years, more of these options
have started to make their way onto the market. It is prom-
ising that consumers are increasingly taking sustainability
into consideration when choosing their holidays. In a re-
cent study, 50 percent of the respondents stated that decid-
ing an environmentally-friendly holiday option was impor-
tant to them, with the figure rising to 56 percent for those
born in the mid-to-late 1990s. This is reflected in the grow-
ing numbers of people taking more sustainable holidays.
For example, approximately 5.5 million Germans went on a
cycling tourism trip in 2018, representing 8 percent of the
total population.

Coinciding with this growing recognition of the impor-
tance of sustainability, the Covid-19 pandemic may prove
to be a pivotal moment for the tourism sector. The travel
patterns that have developed in recent decades have been
abruptly halted and at the time of writing, it is not clear
when they will be able to return to anything like the situa-
tion prior to the pandemic. This disruption is forcing millions
of Europeans to rethink their holiday plans and to seriously
consider their options for travelling to planned destinations.

The decrease in international travel due to the
Covid-19 pandemic has especially harsh consequences
for countries with a high dependency on tourism.



EUROVELO, THE EUROPEAN CYCLE ROUTE NETWORK

A system of long-distance cycle routes that cross and connect the whole continent.

<= North - South <& West - East

ﬂ Atlantic Coast Route ﬂ Capitals Route

E Pilgrims Route ﬂ Central Europe Route
ﬂ Via Romea (Francigena) ﬂ Atlantic — Black Sea
ﬂ Sun Route E Mediterranean Route

10 Baltic Sea Cycle Route

E¥ Baltic - Adriatic

m East Europe Route m North Sea Cycle Route
m Iron Curtain Trail m Waters of Central Europe

m Meuse Cycle Route

17 routes | 42 countries | 90,000 km

Asphalted high ,— Dedicated bicycle
traffic roads — 28 % pathor lane
Non-asphalted Asphalted low
roads — ~— traffic roads

The routes can be used by cycle tourists as well as by
local people making daily journeys and leisure trips.

Encouragingly, the tourism sector also appears to ac-
knowledge that this is a watershed moment and is not
simply attempting to restore ‘business as usual’, despite the
devastating short-term economic impact. As the EU Tour-
ism Manifesto Alliance, the voice of the European travel and
tourism sector, noted in its recent statement to the Euro-
pean Commission: “This crisis creates a downturn, but also
an opportunity for change, for a new beginning in tourism
across Europe.”

It is a positive development that tourism trips are in-
creasingly open to a larger percentage of the European
population, helping to break down barriers and enabling
people to better understand each other. Tourism can con-
tinue to make a significant contribution to the European
economy while preserving and enhancing the continent’s
valuable cultural heritage and natural environments that
are so attractive to visitors. However, all stakeholders — the
industry, public authorities, transport operators, tourists
and the local communities —need to develop clear recom-
mendations and guidance for the consumers. That should
start with the journey to the destination. ®

Truly sustainable tourism needs to respect
the conservation of the natural
foundations for life in a global perspective.

m Rhine Cycle Route
17 Rhone Cycle Route i’
e

SUSTAINABLE TOURISM

The twelve aims for sustainable tourism and and their link

with the pillars of sustainability.
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BICYCLE INDUSTRY

GROWING AT SPEED

Unlike many industries, the manufacture of
bicycles keeps on growing. This is mainly driven
by the sale of e-bikes. The ever-increasing de-
mand for them seems to be helping the industry
to recover rapidly from the impact of Covid-19.

n 2015, commuters spent on average between 45 (Paris)

and 101 (London) hours in congestion. Moreover, 70 per-

cent of transport emissions derive from road transport.
One alternative solution to these problems is the bicycle,
a carbon-neutral and affordable transport alternative that
can easily be combined with other transport modes.

The European bicycle industry (including pedal assist
e-bike manufacturers and the components and parts in-
dustry) is active in 23 out of 27 EU Member States. It consists
of about 900 small and medium enterprises employing di-
rectly and indirectly 120,000 workers and investing more
than one billion euros annually in research & development.
This industry sells about 20 million bicycles annually. In
the year 2019, sales of pedal assisted e-bikes (pedelecs) had
reached 3.4 million. By 2030, the pedelec market is expect-
ed to grow to 13.5 million units sold annually, if favoura-
ble legislation can be upheld. This shows a tremendous
growth of the bicycle industry, increasing from an annual
turnover of around 5 billion euros 20 years ago, to nearly 14
billion euros in 2019.

IN THE FAST LANE

In comparison, the European automotive industry sold
15.2 million passenger cars in 2018, out of which 150,000
were pure electric vehicles. Car production in the EU
amounted to 16.1 million units in 2018. This shows that the
number of pedelecs on the market far outweighs the num-
ber of e-cars; in Germany in 2018, even more e-cargo bikes
than e-cars were sold.

The biggest trend in the bicycle industry in recent
years has been the development and increasing uptake of
pedelecs. They currently represent about 17 percent of EU
bicycle sales, going up to 50 percent in some countries.
Pedelecs have a promising potential to substitute motor
vehicle usage over short journeys, while having all the
benefits of conventional bicycles. A recent study shows
that pedelec users move even more than traditional cy-
clists, which is mainly due to longer distances travelled by
pedelec users. Other benefits of cycling are the efficiency,
reliability and accessibility of bicycles due to their low pur-
chase and maintenance costs, as well as the fact that bicy-
cle usage is beneficial to a neighbourhood’s or community’s
micro-economy as riders tend to frequent businesses and
services located within a smaller radius from their homes.

Since 2006, the sales figure in the EU-28 has increased
decisively: from 98,000 up to 3,332,000 units in 2019.
A growth rate the car industry can only dream of.

Sales figures of Electrically Power Assisted Cycles (EPAC) compared to new passenger car registrations of alternatively-powered vehicles

(APV) in the EU-28, 2017, 2018 and 2019, in 1,000 units
B tPAC

B Electrically-chargeable vehicles
including battery electric vehicles (BEV),
extended-range electric vehicles (EREV), fuel cell
electric vehicles (FCEV) and plug-in hybrid electric
vehicles (PHEV)

2019

2018

m IRELY Total APV

2017

m ) Total APV

Hybrid electric vehicles
including full and mild hybrids

E Iy Total APV

o

B Alternatively-powered vehicles other than electric
including natural gas (NGV), LPG-fueled and ethanol
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EMPLOYMENT IN THE BICYCLE INDUSTRY

Top 10 employment in the bicycle industry and in the parts and
accessories industry in the EU-28, 2019, in percent

[ Bicycle employment

[l Parts and accessories employment
Parts and accessories refer to parts that are
used to build a bicycle including the frame,
fork, tyres, lights etc. as well as the accessories
that can be purchased to complement the
bicycle including a helmet, cycling apparel,
water bottles and repair tool kits.

Development of employment in the bicycle and
automotive industry, in the EU-28, in percent

B Bicycleindustry [ Automotive industry
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About 60 percent of the bicycles and Electrically Power
Assisted Cycles (EPAC) sold in the EU are also produced
here. In 2019, there were more than 60,000 direct jobs
in the European bicycle industry.

Moreover, the cost to construct and maintain quality bicy-
cle paths is much lower than the cost of constructing new
motor roads and/or widening existing ones.

The growth of the pedelec market also means more
skilled jobs for the European bicycle industry, as four to
five jobs are generated for the production of 1,000 pedelecs
per year. In comparison, only two to three skilled workers
are needed to produce 1,000 traditional bicycles per year.
Closely linked to this are investments in large scale frame
manufacturing in Europe, shortened supply chains and cre-
ating ‘Bicycle Valleys’ where bicycle assemblers and parts
producers are all settled in one region.

The Covid-19 pandemic has also hugely affected the Eu-
ropean bicycle industry. In March and April 2020, factories
stopped or slowed down their production. This was neces-
sary due to impacts on the supply chain, national guidance
to stop all non-essential work as well as the need to adapt to
increased safety and protective measures.

Reactions of national governments have differed wide-
ly. Some countries have implemented bailout funds and
special unemployment benefits, whilst companies in other
countries are not able to benefit from such measures and
have been forced to let some of their employees go.
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In some of the most affected countries, a loss in turn-
over in comparison to the year before is expected. In early
summer, however, sales started to pick up again once lock-
down measures were lifted, as cycling has been actively
encouraged by government officials as a way to stay active
whilst maintaining social distancing. To further promote
cycling, special subsidy schemes have been implemented
in some countries. Whether this increase in sales can be
sustained is not yet clear, but a considerable part of the
lockdown-induced losses recovered by the end of the year
of 2020. @

The bicycle industry has not only been growing since
the Covid-19 crisis: from 2015 to 2019, the industry’s
turnover already increased by almost a third.

SURMOUNT THE COVID-19 CRISIS BY BIKE
Development of sales in Germany, first half of 2020

Car sales

Total retail sales

Sales of bicycles,
sports and
camping items
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CARGO BIKES

SUSTAINABLE AND RESILIENT

TRANSPORT

Cargo bikes play a big role in avoiding motor-
ised transport of goods. Many European cities
operate successful cargo bike subsidy schemes.
Commercial use, private ownership, sharing —
all forms of cargo bike use are on the rise.

hanks to modern cargo bikes and bike trailers, about

half of all motorised trips for the transport of goods

within European cities could be shifted to bicycles.
This objective was already proclaimed by EU transport
ministers in their 2015 ‘Declaration on Cycling as a climate
friendly transport mode’. Based on a study by the EU fund-
ed ‘Cyclelogistics’ project, this potential of shiftable goods
transports is divided into 69 percent private and 31 percent
commercial trips. A study on the private use of cargo bikes
in the US shows that cargo bike owners reduce their car
trips by 41 percent after the purchase of a cargo bike.

In response to the Covid-19 pandemic, there is an in-
creasing need for invidualised transport that is beneficial
for both the environment and human health. Using a cargo
bike to transport goods or children fulfills both functions.

While cargo bikes have a long continuous history in
postal delivery in many parts of Europe, their current re-
vival originates in the alternative culture of the 1980s
and in kids’ transport. The three-wheeler Christiania Bike
from Copenhagen has become a symbol for this revival.
Starting from Denmark and the Netherlands, cargo bikes
designed to transport kids have increasingly spread across

A TRUE ALTERNATIVE TO THE CAR: THE CARGO BIKE

Survey*: "In the absence of a cargo bike-sharing service,
how would you have made your trip?*, 2018, in percent

*Survey among 931 early adopters of
cargo bike-sharing in Germany and Austria
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other European countries since the turn of the millennium.
Small innovative start-ups as well as big international logis-
tics companies increasingly test and use cargo bikes as a
fast, cost-efficient, zero-emission transport option mainly
in dense urban areas. In the logistics sector, this requires
infrastructure in delivery areas (‘Micro Hubs’ or ‘City Hubs’)
to effectively reload goods or parcels from larger vehicles to
cargo bikes.

Modern cargo bikes—especially with electric assist—
offer transport capacity between 40 and 250 kg for goods
and persons. These cargo bikes legally remain bicycles
across the European Union as long as their electric assist
cuts-off at 25 km/h, has an average power of max. 250 watts
and they do not exceed possible limits for dimensions and
weights of bicycles in national street codes. There is a broad
and increasing variety of mainly two- and three-wheel but
also four-wheel cargo bikes for private and commercial use.
Their joint characteristics and the best definition of cargo
bikes is: they are bicycles that are specifically developed for
transporting goods or people and not mainly their rider.

In 2011, the Austrian city of Graz started to subsidise
commercial cargo bikes and jointly-used private cargo bikes
with up to 1,000 euros. Meanwhile, there are numerous car-
go bike subsidy schemes across Europe. Many focus on com-
mercial cargo bikes and are often part of broader e-mobility
schemes. In addition, specific subsidy schemes for private
cargo bikes recently had overwhelming success in Vienna,
Oslo, Hamburg and Cologne. The city of Stuttgart, capital of
the German car industry, even pays an extra bonus of 500
euros if families have stayed car-free or reduced the number
of cars in their household for a period of three years after
their e-cargo bike purchase.

In Germany and Austria, cargo bike-sharing has spread
mainly through civil society grassroots movements since
2013. Today, a network of currently more than 70 Commons
cargo-bikesharing initiatives exists across Germany and
Austria. Commons cargo bikes are rented via a jointly de-
veloped booking software and without a fee. The biggest
Commons sharing initiative ‘fLotte Berlin’ operates a fleet
of 120 cargo bikes in the city.

A survey of 931 Commons cargo-bikesharing users
showed that 93 percent of users intend to use a shared car-

Cargo bike-sharing has a high potential to reduce
car usage: cars, rather than conventional bikes, are
replaced by cargo bikes.



A BIKE FOR EVERY NEED

Available types of cargo bikes for freight and kids transport with indication of the vehicle weight and the maximum permissible weight

B Freight-transport Kids-transport i Payload, in kg

excl. cyclist (75kg)

2 WHEELS

3 WHEELS

Front loader (w=40kg, MPW=150kg)

While cars usually can load less than half of their
own weight, a cargo bike can carry at least three
times its own weight.

go bike again while a third (35 percent) of users intend to
buy their own cargo bike. There is a continuous demand for
shared cargo bikes, while sharing systems also stimulate pri-
vate sales. The positive environmental effects are evident:
about half of the users (46 percent) avoided a car trip by using
a shared cargo bike. To foster these environmental benefits,
an increasing number of European cities (such as Grenoble,
Strasbourg, Hamburg and Stuttgart) are integrating cargo
bikes into their conventional bike-sharing fleets. In Switzer-
land, the commercial cargo bike-sharing system carvelo2go
currently runs over 300 e-cargo bikes in more than 70 cities.

In sum, all three forms of cargo bike use — commercial
use, private ownership, sharing —are on the rise and have
a considerable potential to reduce motorised traffic. How-
ever, this potential is not recognised enough. Subsidy pro-
grammes, sharing systems and test events for cargo bikes
can make an important difference. But exploiting the full

SAVE MONEY, RIDE A CARGO BIKE

Average costs for a small car vs. costs for an e-cargo bike, per year (15,000 km), in euros

516 € Repair costs 250 €
888 € 156 €
Insurance, motor vehicle tax Insurance
1,104 € Fuel/electricity 34 €

W = vehicle weight

MPW = Maximum permissible weight,
incl. cyclist (75kg)
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Compact car

Rear loader (w=40kg, MPW=300kg) (W=1,260kg, MPW=1,730kg)

potential of cargo bikes also needs more space and better
infrastructure (wide bike lanes, secure parking) for bicycles
of all shapes and sizes.

The Covid-19 pandemic increases pressure on municipal
governments in Europe to give enough space to modes of
transport that are good for human health and for the envi-
ronment: cycling and walking. They reduce the risk of in-
fection, but only if cycle paths exist and are wide enough
for cargo bikes. A few European cities implemented pop-up
infrastructure for cycling and walking, most prominently
Berlin. There, the city government already had a full plan to
transform the urban landscape into a cycling city with pro-
tected bike lanes: the Berlin Mobility Act. The implemen-
tation of this plan might now be accelerated, which will
also provide best practices for cycling infrastructure that is
ready for cargo bike usage. @

Usually, a mileage of 4,000 km per year is assumed
for commercial cargo bikes. The car value of
15,000 km is used here for better comparability.
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4,140 €

0.28€ / km
20,000 €
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CAR VS. E-CARGO BIKE

Purchase price

716 €

0.05€ / km
4,000 €
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CYCLING COPENHAGEN

THE MAKING OF A

BIKE-FRIENDLY CITY

Providing people with the options to safely
walk, bike or use public transportation is
paramount not only in creating a green and
sustainable city, but also a liveable, people-
friendly city.

ver the last 60 to 70 years, cities have been designed

around the car, trying to get as many cars as possible

into and through our cities. Nowadays, the vehicle
that was supposed to provide freedom in mobility is stuck
in traffic, taking up a lot of space in cities, polluting the
air, contributing to climate change and making people sick
from both noise and lack of exercise.

Cities are realising that we need to change the para-
digm and focus on allowing as many people as possible to
live and move through our cities in a sustainable way. This
means redesigning streets and cities, and prioritising pub-
lic transport, cycling and walking.

Copenhagen is known for being a city of cyclists. Its res-
idents do not ride bicycles because they have some special
cycling gene or because they care more about the environ-
ment than other people. They ride because it’s safe, fast and
easy to get around by bike in the city in their daily lives.
They do it because Copenhagen is designed and built for
cycling.

CAR-FREE AND CAREFREE
Survey* in Germany, 2020, in percent

“Would you advocate the creation of car-free zones in the centres
of major cities to make more space for pedestrians and bicycles?”

Yes,
definitely

No, under no
circumstances

Probably
not

A

Probably

Undecided
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This is linked to the fact that Copenhagen has had, and
still has today, politicians with visions of a liveable, peo-
ple-friendly, sustainable and CO,-neutral city and who have
thus invested accordingly in cycling infrastructure and fa-
cilities and have created policies that favour bicycles.

In the 1970s, Copenhageners demonstrated outside City
Hall in Copenhagen, demanding that cycling also be prior-
itised after the car had become more and more dominant
during the 1950s and 60s. Authorities and planners listened
and the bicycle subsequently began to be an important part
of traffic planning in the city.

This has resulted in a steady increase in cycling over the
ensuing decades. The goal is for 50 percent of all trips to
work and education in Copenhagen to be made by bike by
2025. In 2018, they reached 49 percent. Out of all trips made
to, from and in the City of Copenhagen, 28 percent were in
2018 made by bicycle (32 percent by car, 21 percent walking
and 19 percent public transport). In the inner city, bicycles
outnumbered cars in 2016.

The backbone of a city designed for cycling is a network
of protected bike lanes. In Denmark, unidirectional bike
lanes are separated from both the pavements and the road
by a kerb. Protected bike lanes are a must when the volume
and speed of vehicle traffic is high. Without them, women
and children are less likely to cycle, meaning cycling will
never be for everybody.

Every cycling trip ends with a parked bicycle and thus
it’s very important to make sure bicycle parking is available
everywhere in the city. The facilities can vary in quality de-
pending on how long the bicycles are parked at a specific
location. The longer, the more cover and service needed.

The bicycle and public transportation are a match made
in heaven. Bikes bring people to and from public transport
and public transport adds distance to your reach as a cyclist.
To make the match successful, it’s important to make the
transition from one mode to the other easy and pleasant.

Copenhagen is leading the way, but citizens
everywhere are starting to push for car-free cities as well.



DIRECT, FAST, SAFE
Cycle superhighways in the Capital Region of Denmark, 2019

Existing routes
B Financed routes
Other planned routes

45 routes ﬂ

i

2019 2022 2045
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Small design features like footrests at intersections,
tilted garbage bins, cyclist counters and bicycle air pumps
cater for cyclists in the urban space and make cyclists feel
welcome. Waves of successive green traffic lights and oth-
er Intelligent Transport System (ITS) solutions make for
smoother, faster and more enjoyable cycling through a city.

The Covid-19 pandemic in 2020 turned out to be a win-
dow of opportunity for cycling. Cities and transport provid-
ers around the world are redesigning the streets and public
transportation to adapt to the new situation in which we
have to keep our distance to avoid spreading the virus.

In order to avoid ‘carmageddon’ and provide people
with alternatives to public transportation, cities around the
world are widening the pavements and closing streets to
cars to make space for pedestrians and people queuing out-
side. So-called pop-up bike lanes have been rolled out across
the world to provide people with the option of cycling for
transportation.

In just three weeks, the City of Berlin put in 12 km of new
protected bike lanes. They are designed like road works,
which makes it possible to avoid the normal administration
processes. Met with overall positive feedback at an early
stage, time will tell if these efforts can be maintained and
made permanent in the future. ®

The bicycle has become the most important means
of transport in the Capital Region of Denmark and
numbers keep on growing.
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DISTRIBUTION OF TRANSPORT IN COPENHAGEN
Transport mean choices in and around Copenhagen, 2019
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Investments of 295 million euros are outweighed by
socio-economic benefits of 795 million euros.

- 1,500 tonnes CO, annually

o~ i

920/0 less CO, emissions
when changing from car to bike
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1 million fewer car trips and

6 million more bike trips annually

Cycle superhighways, as an add-on to local cycling
infrastructure, are beneficial on various levels:
decreasing congestion, lowering the amounts of CO,
and NOx and improving health.

All trips to, from
or in Copenhagen
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ROAD SAFETY

WANTED: STRATEGIES TO PROTECT

THE WEAKEST

Cyclists and pedestrians run a high risk of
being killed in road traffic. At national and EU
levels, a variety of initiatives aims to protect
them better. However, more is needed to
ensure effective pedestrian and cyclist safety.

nected demographic, public health and environmen-

tal challenges: the climate is changing; road deaths
are not falling as fast as one would hope for — although the
'Covid-19 effect' is noticeable due to less traffic; urbanisa-
tion is increasing, air pollution is worsening, obesity is ris-
ing and the population is ageing.

T he European Union (EU) faces a multitude of intercon-

There is an increasing recognition at local, but also
national and EU level, that boosting active mobility, par-
ticularly walking and cycling, can play an important role
in overcoming many of these challenges. Being the most
vulnerable road users, at least 51,300 pedestrians and 19,450
cyclists were Kkilled on EU roads between 2010 and 2018. In
2018 alone, total road deaths were 25,058, including 5,180
pedestrians and 2,160 cyclists. The total in 2019 was 22,800.

Deaths among pedestrians and cyclists accounted for 29
percent of all road deaths across the EU. These groups are
also the least likely to harm other road users. There are no
silver bullets for improving the safety situation. Several gov-
ernments have started to put in place strategic planning to
improve pedestrian and cyclist safety, including ambitious
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targets and priority areas for action. A proactive approach,
involving all relevant stakeholders in the preparation and
execution of the plans, clear deadlines and an appropriate
budget for implementation are some of the crucial ele-
ments for success. Some governments have developed and
are implementing national walking and cycling strategies,
but the level of detail and ambition on safety differ.

A number of local authorities in the EU have started
working on preparing and implementing Sustainable Ur-
ban Mobility Plans (SUMP), but improvements are needed
to ensure that these plans are closely linked to road safety
priorities, particularly for pedestrians and cyclists.

The EU road safety policy framework 2021-2030 includes
a list of key performance indicators (KPI), developed in co-
operation with Member States. The KPI on speed, protective
equipment and vehicle safety are related to pedestrian and
cyclist safety. Tracking the progress for each KPI will help
decision-makers to develop well-informed and more target-
ed policies. Over the last years, the European Parliament,
the Committee of the Regions and the European Transport
Safety Council and other stakeholders that are working on
reducing the numbers of deaths and injuries in transport
have called for the European Commission to come forward
with a cycling strategy for the EU. An EU-wide safe active
mobility strategy, to encourage a coordinated European re-
sponse to the challenge of making walking and cycling as
safe as possible, could also be useful.

Infrastructure can contribute to reducing speeds and
separating pedestrians and cyclists from motorised vehi-
cles. This can reduce both pedestrian and cyclist deaths and
severe injuries when collisions do occur, or even prevent
those collisions from happening.

At the EU level, the revised EU Road Infrastructure Safety
Management (RISM) directive mandates, for the first time, to
systematically take vulnerable road users, including pedes-
trians and cyclists, into account in all infrastructure safety
management procedures on the roads covered by the direc-
tive. Pedestrians and cyclists mostly travel on urban roads.

EU Member States are encouraged to extend the safety
management principles of the RISM directive to their urban
roads. At speeds of below 30 km/h, cyclists can mix with
motor vehicles in relative safety. Traffic calming measures

The development of recommendations for action
to protect the most vulnerable members in traffic
could help to decrease the number of fatalities.



LETHAL ROADS

Reported road deaths in EU Member States, average 2016-18, in percent
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* Finland: provisional data for 2018
**  Greece: 2016-2017 data
***  Netherlands: Statistics Netherlands data

KILLING MACHINES ON WHEELS
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Pedestrian and cyclist deaths occurred in collisions with different types of vehicles, average 2015-17, in percent
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Not only are vehicle drivers more likely to be involved
in fatal car accidents, but they are also responsible for
well over half of all pedestrian and cyclist deaths.

in 30 km/h zones are essential to discourage drivers from
exceeding the speed limit. Enforcement on roads limited to
30 km/h also has a contribution to make where engineering
measures by themselves are insufficient to bring drivers to
safer speeds.

Efforts should also be made to keep cyclists and pedes-
trians separate, by giving each of them, where possible,
enough space so that they do not intrude on each other’s
space. Increasingly, urban planning must also take into ac-
count new personal modes of transport such as e-scooters,
particularly how to keep their riders, as well as pedestrians
and cyclists sharing space with them, out of harm’s way.

B Busorcoach

I Vvan<3.5t 0 Pedal cycle

0.6

B Powered two-wheelers

9.8 33 9.2 35 58

1.1 Other

12.9 22 74 21 15.7 5.6

Self-inflicted bicycle accident

Following an agreement reached in 2019, the revised EU
General Safety Regulation and Pedestrian Safety Regulation
have been updated with improved passive and active safe-
ty requirements for all new vehicles sold in the EU. Many
of those new vehicle safety requirements, such as Intelli-
gent Speed Assistance (ISA), Automated Emergency Braking
(AEB) with vulnerable road user detection, enlarged head
impact protection zones, direct vision requirements and
Blind Spot Detection Systems for heavy goods vehicles will
contribute to improving pedestrian and cycling safety.

To accelerate the market penetration of safe vehicles,
Member States and local authorities can introduce public
procurement requirements and urban access regulations to
promote safer vehicles. With a comprehensive approach,
strategic planning and cooperation between all levels of
government as well as with road safety stakeholders, many
of the challenges in improving pedestrian and cycling safe-
ty can be met. ®
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PUBLIC AND INTERMODAL TRANSPORT

UNITE RURAL AND URBAN AREAS

The ‘last mile’ is often a key problem in pub-
lic transport. Smartly planned intermodal
intersections and digitalisation offer a range
of possibilities to close that gap in the trans-
portation chain — even with solutions for
individual mobility.

n the past, Public Transport Organisations (PTOs) have

organised bus and regional train services. Their tasks in-

cluded the configuration of attractive ticket prices and
ended there. PTOs have been reasonably successful, as the
numbers of passengers in public transport have been rising
for years, and buses and trains have been operating at full
capacity.

Nevertheless, traditional efforts to encourage people
to leave their cars at home and use public transport, such
as establishing bus lines and giving away free tickets, are
reaching their limits and further incentives are needed. The
rural population is particularly in need of solutions for their
daily mobility.

The purchase of tickets is one of the key factors and the
option of buying tickets online should be natural in our dig-
ital age. Tickets can be made available on smartphones and
shown to the driver upon entering the vehicle. Protection
against forgery has long been an issue, but has been solved
by means of security features such as real digital tickets in-

PUBLIC TRANSPORT OFFERS FOR THE RURAL POPULATION

Means of transport are well connected in more densely populated areas, but the countryside needs

adapted solutions

= shared transport with routes and frequency
according to specific demands from users
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Bike sharing

stead of ones in a file format, or QR-codes which can be read
and verified by any ticket inspector.

When observing user habits, for example in Austria, a
generational gap becomes apparent. Up to 71 percent of
people under 24 years of age use their smartphones regular-
ly to retrieve information about the public transport time-
table, but only 21 percent of those over 55 use their phones
for this purpose. While 17 percent of young people buy their
tickets via an app, the 6 percent figure for people above 55
is still low.

In Austria, the national government plans to introduce
a so-called 1-2-3-ticket: 1 euro per day for one state, 2 euros
per day for two states and 3 euros for the whole federal ter-
ritory. Some states, such as Vorarlberg and Vienna, have al-
ready introduced the 365€-Ticket (1 euro per day) and have
seen a clear increase of users of public transport.

The so-called ‘last mile’ is often a problem for those who
live far from city centres. How can people get home late at
night when they take the last train, but there is no connect-
ing bus service? As PTOs cannot provide buses at any time
of the day and to any hamlet, other solutions have to be
developed to cover the ‘last mile’.

The provision of public transport in this manner
emphasises its functions as a social service rather
than creating a viable movement network.

Bike pa!

How would you travel
without demand-responsive
transport service (DRT)?

5% self-drive/
34% get a lift

20% walk ﬂ
12% cycle (%

7% public transport Q

10% not making the journey,
2% other vehicles

10% taxi ride

Demand-Responsive Transport
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MOBILITY AS A SERVICE
Helsinki's easy access to all means of transport
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The use of different public transport means in Helsinki is
facilitated with an overarching digital approach. Seamless
links between e-scooter, bicycles, public transport and more
are made possible by Finland's principle of Open Data.

As people have different habits, the solutions to the
issue of the 'last mile' must also offer various possibilities.
Small buses which run only on demand can cover longer
distances. People can use car-sharing for a more individual
mobility. And bike-lanes help to make it possible for people
to reach public transport with their own bike.

To be able to use public transport more easily, important
junctions of public transport have to be transformed into
intermodal intersections. Modern intermodal intersections
have different infrastructures available to change from pri-
vate transport to buses and trains. Park & Ride and Bike &
Ride facilities are the basic configurations. As electric bikes
become more popular, more closed bike-boxes will be inte-
grated. Infrastructure for charging electric cars and bikes
should be provided. As infrastructure has a long-term plan-
ning horizon, it is crucial to develop a strategic plan for the
building of intermodal intersections. The counting of pas-
sengers, passenger potential and surveying the available
infrastructure and their utilisation build the basis of such
strategic plans. These are set up for 10 years and closely ad-
hered to.

In order for the intermodal intersections to function
properly, collaboration with other stakeholders is a de-
termining factor. Train companies often own property at
stations, and regions and communities have to build bike
lanes and paths that lead to the intersections.

Moreover, car- and bike sharing is quickly becoming an
imaginable alternative for many people and is a useful sup-
plement to public transport.

Helsinki‘s App For
Local Transport:

Use all means of transport
at all times, we will settle up
with the provider

PAY AS YOU GO
(for one tour)

BOOK THE FLATRATE

(for one month)

Some PTOs have already begun to present their own
car-sharing options or take over the management for bun-
dle offers of private car-sharing companies. An upgrade
to an annual ticket can complete the offer of the public
transport system. Areas with car-sharing vehicles and inter-
modal intersections follow similar selection criteria: places
where many people enter the public transport system meet
the requirements for a successful car-sharing station.

Car-sharing can prevent families from buying a second
or third car which is not often used. One car-sharing vehi-
cle can replace up to 20 cars and saves precious space as
car parks are no longer necessary. In Austrian communities
with less than 10,000 inhabitants, up to 38 percent of the
households have more than one car, whereas in Vienna
only 9 percent of households own more than one car.

Bike sharing can be a good addition to the public trans-
port system in towns of all sizes where the ‘last mile’ can be
powered by the traveller's own muscular strength. In many
cities in Europe, those systems are already in use, but they
could also be extended to private companies to help em-
ployees to use bikes more easily to get to work.

In all of these solutions, digitalisation is an important
success factor. On digital platforms, customers can easily
access multimodal mobility and for PTOs, the platform can
make the customer handling easier.

In order for public transport to play a major part in the
mobility transition, it has to be thought about beyond its
boundaries. Alternative offers and multimodal concepts are
not only shaping the future, but are also already a fixed ele-
ment of public transport systems. In addition, the so-called
‘last mile’ causes problems which prevent people from us-
ing buses or trains instead of their own cars. This calls for
more flexible and demand-driven solutions. @
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COSTS

THE COSTS OF TRANSPORT

Inefficiencies in the transport system are
caused by false prices. A high amount of costs
is passed from the polluter to the general pub-
lic. This ‘externalisation’ prevents fair compe-
tition in transport and must be changed.

raffic causes high consequential costs that are passed

on to the general public. These include damage

caused by climate change, air pollution, traffic acci-
dents and noise. These so-called external costs do not ap-
pear on either the fuel bill or the air ticket and they vary
according to the means of transport. Passing on the exter-
nal costs is contrary to the polluter-pays principle, whereby
the damage is paid for by whoever caused it. In the EU-28
(including the United Kingdom), these costs can be calcu-
lated at almost 716 billion euros in 2016. Accidents account
for the largest subsection, at 282 billion euros.

How are external costs calculated? Experts have agreed
on certain rules for this. For the calculation of accident
damage, the “Handbook of external costs in transport” of
the European Commission provides so-called damage cost
rates. For each EU Member State, the handbook contains
amounts for fatalities as well as light and serious injuries,
which are adjusted to the price level of the country. The
damage cost rates take into account, among other things,
medical care, the deployment of police and ambulances
and absence from work, and they also ‘value’ the pain and
suffering of the accident victims and their families.

WHO IS FOOTING THE BILL?

Map of the cost coverage ratio for
road passenger transport in
EU Member States in percent, 2016
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The climate costs of transport in EU-28 in 2016 amount-
ed to around 140 billion euros. The underlying losses, main-
ly due to global warming, are also converted into money
on the basis of cost rates. The European Commission’s
above-mentioned handbook uses avoidance costs. The cost
rate determines the least-cost option to meet the 2-degree
target of the Paris Agreement. The handbook recommends
the cost rate of 100 euros per tonne of CO, equivalent.

From an economic point of view, the externalisation of
costs prevents fair competition among modes of transport.
Some pass on parts of their costs to the environment and
people, others try to avoid this and make sustainable of-
fers. For this reason, many economists believe that the state
should intervene and ensure that the costs that have tradi-
tionally been externalised are internalised.

Most users of motorised transport in Europe already pay
taxes and charges. Energy taxes are levied, taxes for purchas-
ing or owning a vehicle are common and VAT is charged on
all transport services except international aviation. Some
countries have additional charges such as distance-based
tolls, time-based vignettes or urban road pricing systems
and parking fees. However, when comparing all revenues,
taxes and charges with all external costs and infrastructure
costs for road passenger transport, only 45 percent of the
costs are covered in EU-28. This cost factor significantly var-
ies between Member States, from 17 percent in Luxemburg
to 99 percent in Denmark due to e.g. different tax rates.

For climate protection in transport, the way in which
the previously externalised climate costs are internalised is
critical. The choice is between a direct CO, tax or emissions
trading with CO, certificates, which would be technically
and legally challenging. Moreover, it would take several
years to be embedded in the transport sector — lost time for
climate protection. Furthermore, the potentially low prices
for certificates do not provide a strong incentive to switch
to climate-friendly technologies. This would be expensive
for the economy and for people, because the connection to
global developments would be missed.

Because emissions trading is difficult to implement,
many experts currently consider a CO, tax to be the better
option. The CO, tax could be introduced at national level
in the short term and added to existing energy tax rates.
Petrol, diesel and other fossil fuels would quickly become
noticeably more expensive. The CO, tax would have to be
set so high and increase so much over the years that the car

The highest vehicle purchase tax is applied in
Denmark, whereas Luxembourg applies very low
taxes and charges to road transport.



THE OVERALL COSTS ARE NOT EQUALLY SHARED

Total external costs of transport in the EU by cost category and
transport mode in billion euros per year, 2016
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industry would be under constant pressure to innovate and
to enable consumers to plan their (car) investments and to
choose their means of transport according to prices that are
also ecologically true.

Because not everyone can afford to quickly get out of
the significantly more expensive individual car traffic,
many CO, price concepts include social compensation com-
ponents. For example, tax revenues could be handed back
to the citizens through per capita payments or a compensa-
tion fund. However, there is also a discussion about wheth-
er the revenue from the CO, tax should be channelled into
the rail or cycling network and other infrastructure — neces-
sary for a transition of the transport system. Overall, an ef-
fective CO, tax is a central component of a climate-friendly
mobility policy.

Since climate effects are only one of the external costs,
further incentives to foster the change of behaviour are
needed. Twenty-four countries of the EU-28 already apply
distance-based road tolls or vignettes. Distance-based sys-

I [ 13.1]

Accident costs from road transport
dominate. The external costs of energy
production are often overseen.

tems are most fair, since intense users are charged most
and the pricing schemes can vary by road, amount of traf-
fic, time or emission level to encourage efficient behaviour.
Seven cities across the EU-28 already use urban road pricing
to intelligently reduce car traffic and congestion, improve
environmental qualities and increase quality of life.

The goal of increasing the costs of transport is not to
punish people, to generate revenues or to impede mobili-
ty. The current transport system is inefficient due to false
prices, resulting in a high congestion level and severe envi-
ronmental effects. With true prices, more environmentally
friendly modes of transport will become more attractive as
an adequate alternative for many car trips. ®

EUROPEAN MOBILITY ATLAS 2021 37



DRIVE TECHNOLOGY

CHARGING AHEAD

The path going forward is clear: for road
vehicles, electricity and alternative fuels will
soon replace petrol and diesel. The climate
protection potential of this move is high, but
some problems still need to be solved along
the way.

t the beginning of the automobile age in the 1880s,
various drive technologies competed with one an-
other. Manufacturers used both electric motors and
combustion engines in their vehicles. Around 1913, Henry
Ford revolutionised car manufacturing by introducing as-
sembly line production. Ford, and most of the rest of the in-
dustry, used petrol engines. Oil was abundant and cheap —a
decisive advantage for the internal combustion engine.
Today, its potential has been all but fully realised, with
an overall efficiency of 35 percent for petrol and around 40
percent for standard diesel engines. ‘Overall efficiency’ re-

AUTOMOTIVE DRIVE TECHNOLOGIES

From the combustion engine to hybrids to the pure electric motor

Supply: Storage: Drive:

Refueling Charching Tank Battery Internal Electric
combustion  motor
engine

n Internal combustion engine |

B o i

A petrol or diesel engine generates its power by
burning a fuel-air mixture that drives reciprocating
pistons. At the same time, the engine drives the
alternator (generator) via a V-belt. The alternator
generates electricity and charges the battery.

A combination of internal combustion engine and
electric motor; the battery is charged exclusively
by the generator and regenerative braking energy.
At full load, the internal combustion engine is
electrically assisted, while purely electric
operation is possible at low speeds and for short
distances. Hybrids offer greater fuel economy.

i
it

kY Plug-in-hybrid

As (2); in addition, the battery can be charged
using external power sources. This provides a
range of around 50 kilometres in purely electric
operation. Once the battery has been discharged,
the internal combustion engine is used exclusively.
The climate and fuel economy benefits depend on
the share of total mileage driven electrically.

=
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Battery electric vehicles produce zero emissions
when driving. The source of their charging current
is decisive for their climate impact: EVs are most
sustainable when charged with green power. The
battery materials must be sourced in an
environmentally sound manner.
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fers to the proportion of energy used that is converted into
the movement of the vehicle. The impact on health and the
environment from the exhaust gases of cars burning die-
sel and petrol is high —in some places, higher than permit-
ted. Stricter requirements for climate protection and global
competition are prompting manufacturers to invest more
in electric vehicle technology.

For road use, these include battery-powered vehicles
with electric motors, as well as so-called plug-in hybrids —
vehicles with two drive systems, both a conventional inter-
nal combustion engine and fuel tank and an electric motor
with a battery that can be charged using AC power (hence
‘plug-in’); other hybrids charge their batteries using brak-
ing energy. Plug-in hybrids are considered to be a transi-
tional solution between the internal combustion engine
and a purely electric car. Another drive technology is the
fuel cell, in which the electricity for the car is generated
from a reaction of hydrogen and oxygen.

The use of synthetic fuels —so-called e-fuels —is contro-
versial. In these products, water is broken down into hydro-
gen and oxygen; the addition of CO, turns the hydrogen
into methane. The final fuels, which are obtained through
further processing, are chemically identical to conventional
petrol, diesel and kerosene, and can thus be used in internal
combustion engines.

What are the pros and cons of the various systems? The
use of electrical power directly without intermediate steps
is the most efficient. The overall efficiency of an electric car
is around 69 percent, as compared to around 26 percent
for a car with fuel cell technology. An internal combustion
engine burning synthetic fuels only reaches around 13 per-
cent. The values for fuel cells and synthetic fuels are so low
because a great deal of energy is lost in the conversion pro-
cesses: an internal combustion engine running on synthet-
ic fuels requires five times as much electricity for the same
distance as an electric car.

E-fuels are currently only being produced on a labora-
tory scale and will not be available for general use in the
foreseeable future. Because of the vast amounts of electric-
ity required, synthetic fuels —as well as hydrogen for fuel
cells —will tend to be produced in sunny regions in the fu-
ture. The demand for green power is growing everywhere.
Electricity-based fuels should therefore only be used in
applications that do not have climate-neutral alternatives:
These would include intercontinental air travel, as batter-
ies would be much too heavy for use in aircraft. Experts
agree that synthetic fuels will always be more expensive
than either electrical power used directly or conventional

Experts consider hybrid vehicles to be transitional
models. They will become obsolete as soon as the
range, charging time and charging station coverage
issues of electrical vehicles have been solved.



BATTERY RAW MATERIALS
Largest proven reserves of lithium and cobalt, five major countries each
in millions of tonnes, 2018

® Lithium
Cobalt

Lithium and cobalt are key elements
in battery construction, as they are
needed for the cathodes (negative
poles during charging). The anodes
(positive poles when charging) are
made of graphite, which is readily
available.

In northern Chile, lithium is extracted
from pumped-up groundwater. The
region is drying out, wastewater is often
untreated and the resulting damage to
the ecosystem has not been studied.
The companies involved are considered
corrupt and they ignore the suffering
and violate the rights of the indigenous
population.

Four proposals to respond to increasing demand and prices:
- develop more deposits despite uncertain demand forecasts
- develop more efficient technologies with the same material input

Manganese nodules on the
seabed, which also contain cobalt,
are to be mined by deep-sea
dredging - a threat to the marine
ecosystem.

In DR Congo, 80 percent of the
cobalt produced is mined in-
dustrially and 20 percent in
small-scale operations. At least
22,000 children and 200,000
adults reportedly work in
small-scale mining in Katanga
province. Fatal accidents in
tunnels and excavations are
frequent. With its land
consumption, the large-scale
mining industry causes serious
ecological damage.
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- develop recycling techniques and set up take-back systems
- replace raw materials completely with other materials

Price development (USD 1,000 per tonne)
16

The decline in the price of lithium and
12 cobalt is due to scaled-back growth
forecasts for electric vehicles and, in
the case of cobalt, additionally to an
8 1 oversupply from small-scale mines.

Lithium carbonate from South America
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fuels. Either way, the production of synthetic fuels should
be subject to strict, effective sustainability criteria and close
monitoring. Germany does not yet have an import strategy
for e-fuels.

According to the Paris Agreement, the transportation
sector must become climate-neutral by 2050. The electri-
fication of passenger and freight transportation on land,
water and in the air could increase the electricity demand
from today’s 600 terawatt hours (TWh) by an additional 540
to 900 TWh by 2050. The production of green power — cur-
rently 216 TWh — must be increased rapidly and the grid up-
graded to handle the much higher demand.

Electric cars have a range of several hundred kilometres.
Most people drive less than 60 kilometres a day, so the cur-
rently available range is enough for day-to-day commuting.
Cars can be charged at work and at home. This takes two
to six hours at a modern wall charger and eight to 14 hours
using a regular household outlet.

Germany’s Federal Network Agency has registered
over 9,600 public charging stations in the country, most of
which have two charging points. The charging stations are
mainly located in urban areas, however, and many sparse-
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Aid organisations—but also opponents of the transition
to renewable energy—have been speaking out against
human rights violations and environmental destruction.

ly populated regions are still underserved. Depending on a
vehicle’s battery capacity and performance, recharging at
standard public charging stations takes two to four hours,
or 20 to 30 minutes at fast charging stations.

On average, a fast charging station can be found every
60 kilometres on European motorways. Coverage varies
from country to country. In central and southeastern Eu-
rope, it is not yet adequate for driving long distances. Nu-
merous websites and apps can be used to find charging sta-
tions in Europe.

Finally, fuel cell vehicles not only have a low overall
efficiency, there is also a lack of a hydrogen infrastructure
throughout Europe. The refueling process for 500 to 800
kilometres takes only about three minutes. However, a mere
70 hydrogen filling stations are currently available in Ger-
many, and their number is increasing only slowly. ®
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DIESELGATE

THE DIESELGATE SCANDAL
HAS NOT BEEN SOLVED

Detected five years ago, ‘Dieselgate’ remains
partly unsolved, although national govern-
ments and the European Commission have
offered a wide range of responses.
Consumers criticise the scandal-handling by
car manufacturers.

ore than four years have passed since systemat-

ic cheating on emissions tests of diesel cars was

first uncovered. What started with the Volkswa-
gen Group in the United States became a global scandal,
dubbed ‘Dieselgate’.

Europe quickly moved to the centre of attention as it was
not only the world’s largest diesel market, accounting for 7
in 10 diesel cars sold, but also home to the leading manufac-
turers of these engines. Besides Volkswagen vehicles, cars of
many other manufacturers were subsequently also found to

THE FIGHT AGAINST AIR POLLUTION
REVEALS A DIFFERENTIATED PICTURE

Measures in EU Member States against
air pollution in road transport, 2017

Low Emission Zone

Areas where the entry of vehicles with higher emissions is
permanently forbidden or regulated (e.g. by special fees).

@ Pollution emergency
Scheme of measures and recommendations that are
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exceed by far the legal limits for nitrogen oxide (NOy) emis-
sions when driven on the road. A large number of investiga-
tions are still ongoing and new cases of emissions cheating
have emerged. Meanwhile, policymakers across the Euro-
pean Union adopted measures to respond to the scandal.

First, authorities and consumers tried to hold carmak-
ers financially and legally accountable. Fines were imposed
in several Member States and prosecutors pressed charg-
es against current and former executives. The European
Commission initiated a cartel investigation against BMW,
Daimler and VW for colluding to restrict the development
of emissions control technology. Car owners and consum-
er groups across Europe took Volkswagen to court. To date,
only car owners in Germany have been offered compensa-
tion. Unlike what VW agreed with the United States, ma-
nipulated cars will not be bought back and the volume of
compensation —a total of 830 million euros in Germany —
remains a fraction of the ten billion US dollars deal on the
other side of the Atlantic.

Secondly, various efforts have been made to clean up
the highly emitting cars and vans that are on Europe’s roads
and have been estimated to total 51 million vehicles. Only
a minority of these cars has been officially recalled and
progress is often slow. In most cases, only software fixes for
emission control systems were required, although they re-
duce NOy emissions by only around 25 percent compared
to reductions of 60-95 percent achieved with hardware
solutions. Reacting to slow progress in cleaning up cars
and pressure from court cases, many cities decided to re-
strict access to city centres for some of these polluting cars.
Low-Emission Zones currently exist in more than 250 cities
across the continent.

The third type of response to Dieselgate aimed at mak-
ing new cars cleaner. Most importantly, on-road tests for
pollutant emissions were introduced. They allow for less
predictable testing and therefore make cheating harder.
Recent research, however, indicates that loopholes remain,
as cars can still emit high levels of pollution when driven
outside the boundary conditions of the test. Moreover, NOx-
limits for on-road tests are less strict than in the laboratory.
The EU has also overhauled vehicle approval procedures,
above all to avoid a situation in which national regulators
are competing for the market by lax application of laws.

The introduction of Low Emmission Zones in cities
might be a faster solution to pollution by dirty diesel
engines. A legal solution to the scandal is still pending.



TAKE IT BACK

Recalls of VW, Audi, Seat and Skoda vehicles with the VW EA189 diesel engine

in EU Member States and the UK, 2020, in percent

[ Mandatory [ Voluntary
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Total number of vehicles
concerned by the recall

Percent of actually recalled and
updated vehicles
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The VW Group has been hit hard by Dieselgate. Will
its focus on a greener mobility help to improve its
credibility? The inconsistency of the compensation
schemes is problematic.

Since September 2020, the European Commission has been
empowered to review the work of national authorities, test
vehicles in circulation and issue EU-wide recalls or impose
fines. The above overview shows a wide range of responses
to Dieselgate, but also highlights that the scandal has not
been fully resolved. Many cities continue to exceed nitro-
gen dioxide (NO) limits, most European consumers are still
waiting for compensation or an effective fix of their car and
a large number of legal proceedings are pending. Two out

HOW POISONOUS DIESEL CARS REALLY ARE

Average real-world nitrogen oxide emissions of diesel cars in different emissions classes in comparison to their legal limitations

[ Legal limits of nitrogen oxide (NOy) in mg NOy/km

[ Real world emissions
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of three Europeans think that car manufacturers are not do-
ing enough to promote good air quality, which highlights
a divide with one of the continent’s largest industries at a
critical time marked by profound technological changes
and the consequences of the global Covid-19 pandemic. @

The Dieselgate scandal has brought to the fore the
stark contrast between legal requirements and the
considerably higher actual emissions of diesel cars.
Sustainable transport policy needs to address this gap.
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END-OF-LIFE VEHICLES

FINAL DESTINATION

Increasing mobility and trade as well as the
shortening of a vehicle's average life have led
to a growing number of vehicles that have
reached the end of their useful life in Europe.

anaging this waste is a technical and economic

challenge and illegal scrapping and dumping are

still common, with significant impacts on the envi-
ronment and public health.

Economic growth and globalisation have dramatical-
ly increased the number of trains, planes, ships and cars
worldwide. It is therefore becoming increasingly crucial to
find economically and ecologically sound ways to treat ve-
hicles that have reached the end of their life. They contain
valuable parts and materials that can be reused or recycled,
but also hazardous substances that can cause environmen-
tal and human health concerns.

Trains and planes are massive vehicles whose waste
management is a technological challenge. As they need
very specific infrastructure to function and generally last
for a long time, they have not been the number one prior-
ity concern when it comes to safe and efficient recycling
and waste disposal. The situation for cars and ships is more
problematic.

Every year, around 12 million cars leave European roads

due to total loss after an accident, economic write-off,
non-compliance with new safety or emissions standards or

A CAR'S LAST JOURNEY

a change in design preferences. Up to two thirds of them
are handled in authorised recycling facilities. About one
million are exported as used vehicles to non-EU countries.
EU legislation puts responsibility for managing the end-of-
life of a car on the actors that place them on the market
and requires clunkers to be stripped of all hazardous sub-
stances by authorised dismantlers in safe surroundings
and 85 percent of the car's weight to be reused or recycled.
Traditionally, the high value of metals and reusable pieces
ensured a high recovery rate. Price fluctuations of metals
and the changing composition of vehicles is a challenge
for scrappers. Plastics and nanomaterials, for instance, have
improved fuel efficiency, but are not recyclable and are in-
cinerated or landfilled. Finding safe ways to handle a grow-
ing amount of electric cars is also imperative, as rare earth
metals and batteries are associated with environmental and
human problems.

There are about four million cars of ‘unknown where-
abouts’ annually, meaning they are deregistered without
information available indicating that the vehicle has been
handled in an authorised recycling facility or has been ex-
ported. The bulk of the missing cars get lost in Europe’s still
flourishing market of illegal dismantling. Not following the
EU’s safety and environmental rules distorts fair business
practices by compliant scrappers and has a significant envi-

EU law stipulates that 85 percent of the weight of a
vehicle is recycled or reused. Most countries officially
reach that objective, but important challenges remain.

Examples of a modern combustion engine cars' subcomponents that can be recycled

(1) oeuiven |

The fate of one third of EU
end-of-life cars is unknown.
lllegal scrapping and
exporting remain common.

The remaining parts

are shredded into ‘ B '

I small pieces.
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Only two out of three
end-of-life carsin the EU are
delivered to an authorised
treatment facility. o

o DISMANTLING

Parts that are in a good condition
and make economic sense to
dismantle are removed and sold
to spare parts traders.

Materials are sorted into
© ferrous,

u © non-ferrous metals
. and
(2) other residues.

o DEPOLLUTION

Hazardous materials and components
are removed and separated.
Some can be recycled or reused.

7
g O
(6 ) RecveLiNG @

Metal fractions are recycled
and used in the metal industry.

The other fractions are mostly
incinerated or landfilled.

)
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RULE-BREAKING SHIP-BREAKING

The top 4 dumper regions and top 3 scrapping and beaching destinations,

in megatonnes, 2019

[ Dumper regions responsible for beached ships
[ Beaching scrapping destinations
[ Scrapping destinations not using beaching
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of the global fleet is European-owned,
but only 9% flies an EU-flag when dismantled.

Besides flagging-out to circumvent
legislation, illegal exports are still common.

The EU has a particular responsibility to find solutions
to the ship-breaking crisis. European recycling
facilities in line with the standards exist, but operate
well below capacity.

ronmental impact as up to 55 million of litres of hazardous
liquids, such as oil and air conditioner fluid, go unaccount-
ed for every year. Some of the cars of unknown whereabouts
are also exported to third countries. As end-of-life vehicles
are considered hazardous waste, their export from the EU to
non-OECD countries is forbidden. In practice, however, it is
difficult to distinguish between a used vehicle whose export
islegal and an end-of-life car. Even though the trade in these
vehicles can create economic opportunities, uncontrolled
substandard scrapping and the continued use of high emis-
sion vehicles in ever-growing cities pose environmental and
health risks to local ecosystems and communities.

Just like cars, ships too become waste when they reach
the end of their service. Up until the 1970s, commercial
vessels were dismantled mainly in Europe and the United
States, but as social and environmental protection laws
became stricter, the industry shifted to areas where legal
frameworks are weaker. In 2019, almost 90 percent of the
world’s end-of-life tonnage was broken up in India, Bang-
ladesh and Pakistan without proper infrastructure, equip-
ment and procedures to prevent accidents and pollution.
The ship-breaking method used is called ‘beaching’ and en-
tails the ships’ grounding on an intertidal mudflat at high
tide. As ships contain numerous toxic materials, such as as-

.
6

BEACHING

is a substandard recycling method. Ships are broken apart
directly on the beach instead of in an industrial site.
It is dangerous for workers and causes environmental harm:

- 399 deaths and 387 severe injuries since 2009
- cutting of mangrove trees
- oil spills and heavy metal pollution
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bestos, oil residues, heavy metals and toxic paints, this pol-
lutes coastal and maritime ecosystems. Local communities
that depend on them suffer. Furthermore, ship-breaking
has been declared the most dangerous job in the world by
the International Labour Organisation. Fires, handling haz-
ardous waste, inhaling toxic fumes and falling steel plates
can injure or even kill workers. Ship-breakers include many
migrants and teenagers.

Cleaner and safer methods of ship recycling are availa-
ble. European shipping companies control around 40 per-
cent of the world fleet and are therefore crucial in finding
sustainable solutions. To stop these companies from using
the low-cost and substandard method of beaching, the EU
has passed legislation that requires vessels registered under
the flag of an EU Member State to be recycled at a facility
included on an official list of facilities that operate in line
with the standards for ship recycling set by the EU. Howev-
er, over two thirds of ships of European owners continue to
be beached because older vessels are often either sold or
re-flagged to avoid regulation.

When speaking about end-of-life vehicles, it is impor-
tant to recall that the most easily manageable waste is
waste that is not generated in the first place. Mobility as
a service with less individual ownership and more sharing
concepts as well as reducing transport whenever possible
are therefore priority actions to take. Eco-designing vehi-
cles, including their longevity, repairability and recyclabil-
ity, enforcement and improvement of existing laws as well
as research into better recycling technologies can also help
to reduce waste from end-of-life vehicles. @

EUROPEAN MOBILITY ATLAS 2021 43



THE IMPACT OF COVID-19

SHAKEN AND SHIFTED

Europe and the world have been hit by trans-
national crises before the Covid-19 pandemic.
And almost all of them had a severe impact
on mobility and transport.

monstrosity of the two World Wars, which also elude

any comparison as to their effects on mobility. At the
end of the Second World War, Europe and the world were
split up into two blocs, which resulted in the creation of
parallel transport industries and infrastructure. Infrastruc-
ture would usually end or at least be obstructed at the blocs’
borders. Travelling from one side of the border to the other
would usually only be possible indirectly, if at all.

B y no means can the pandemic be compared to the

STAY AT HOME CAMPAIGNS WORKED OUT
Change in transport habits during the Covid-19 crisis in Austria, 2020

The Covid-19 pandemic is more comparable to crises
such as the 1970s energy crisis or 9/11. The 1970s energy cri-
sis, with its strong increase of global oil prices, resulted in
halts of automobile traffic all over the world. Some west-
ern European countries introduced temporary speed-limits
and car-free days. For the Netherlands, the crisis was the
kick-starter for becoming one of the most bicycle-friendly
nations in the world. 9/11 resulted in a temporary crash of
the aviation market. While the general dependency on oil
continues to exist, the Covid-19 crisis is more comparable to

During the first phase of the Covid-19 pandemic, usual
standard mobility patterns were massively changed
due to lockdown and home office measures.

Cities
A Onfoot A Onfoot
@7 Bicycle
@7 Bicycle [/ Public transport
tmy Car
Not working/
% No schooling
[ Public
transport
* Home office/
Distance
= Car learning
5.8% The remaining respondents use other means of transport or did not provide information 4.4%
Rural areas
March » July
A& Onfoot A Onfoot
@7 Bicycle
@ Bicycle m [] Public transport
= Car
[ Public Not working/
transport 2 No schooling
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The remaining respondents use other means of transport or did not provide information 1.7%

Home office/
% Distance
learning
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CYCLING BEYOND THE CRISIS

Progress of infrastructure measures and their breakdown across Europe during the first lockdown of 2020

km planned overall . km already implemented
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The Covid-19 lockdown gave the bicycle the opportunity

to prove that it is the safest, most efficient urban mode

of transport. As a result, European, national, and local
authorities have started to put in place many permanent
(and temporary) cycling measures in their cities and regions.

9/11, in terms of its effects on the world economy and more
specifically to mobility and transport.

The pandemic has already led to a crash in the aviation
market. In April 2020, air traffic across Europe plummeted
to ten percent of normal levels. Airlines are trying to re-
boost their business during holiday seasons by claiming
that, despite the impossibility of applying distancing rules
on board aircraft flying does not entail a higher risk of a
Covid-19 infection. These desperate claims are accompa-
nied by 34.4 billion euros in state aid and counting.

While air traffic was almost grounded at the beginning
of the pandemic, nearly all rail companies kept their ser-
vices up and running to provide essential transport. Trains
were partially limited to borders and the number of trains
was reduced in some countries, while in others, normal ser-
vices were maintained in order to allow for better distanc-
ing. Public transport has suffered a substantial decrease of
passengers, which in the medium term will lead to a serious
impact on its financing.

One of the few clear winners of the pandemic is the bi-
cycle. Sales have sky-rocketed during the lockdown, since
people seem to consider the bicycle to be a safe alternative
to public transport, with which distancing and keeping fit
come naturally.

For longer journeys, the car became the most popular
means of transport (again). Yet sales of cars have suffered
heavily, due both to an interruption of car manufacturing
supply chains and the economic uncertainty felt by the con-
sumers and potential buyers.

The Covid-19 pandemic also had a strong impact on pub-
lic space. Obviously, shopping streets have been hit hard by
the immediate effects of the pandemic, especially the lock-
down. They will continue to suffer from distancing rules.
Public space is literally gaining ground in terms of an in-
creased use for exercise, play and recreation. In general, the
need for increased public space exceeding the pre-existing
political demands has emerged as a result of the pandemic.

‘ L7y 1738 km planned cycle lanes/tracks

X

(1=b0| 450 km planned traffic calming
] A

CWUZY 94 km planned car-free sections

17470 28 km planned wider sidewalks

=AW

Although the immediate impact of the pandemic on
mobility goes further than the conventional means of trans-
port, those are among the main aspects that citizens experi-
ence in their everyday lives.

In the long run, the economic crisis that came with
the pandemic and the national and international recovery
measures will be more decisive. Climate change is looming,
therefore governments need to take comprehensive deci-
sions, combining solutions for the economy, the people and
the planet.

The EU is focusing its Multiannual Financial Framework
and the Next Generation EU funds on the recovery from the
Covid-19 crisis. EU Member States have taken up a range of
measures (such as the aforementioned bailouts for airlines)
in order to overcome the most negative impacts of the pan-
demic. As the draft proposals show, transport is only a mi-
nor aspect of these recovery efforts. Yet the efficiency and
the focus of the measures taken in this regard will shape
societies for a long time to come.

Positive signs are the green conditionality of the airline
bailouts in Austria and the German rejection of the so-called
Kaufprdmie (buyers premium) for conventional cars. ®

Alr traffic was abruptly grounded in the wake of the
Covid-19 crisis. Now, planes are flying less, but on
more efficient routes. The challenge is to keep flying
greener as traffic recovers.

SEVERE TURBULENCE
European air traffic during the Covid-19 crisis, 2020
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THE FUTURE OF MOBILITY

ON THE ROAD TO INTEGRATED

SERVICES

Digitalisation has already changed urban
micro-mobility. The next step is the develop-
ment of a single app for all mobility services.

the new emerging mobility alike rely on hyper-connec-
tivity via the internet of things (IoT), which means an
interconnectedness of tools and services.

T he ongoing transitions in the automotive sector and in

Car ownership in the EU-28 area increased considerably
between 2000 and 2017, growing from 411 cars per thousand
inhabitants to 516. However, the industry is now expected
to reduce its carbon emissions in line with the Paris Agree-
ment. The question remains whether the classic fossil-fuel car
will be replaced by another service or another type of car, ei-
ther electric, powered with hydrogen, leased or as a service,
whether public, private or collaborative.

A new emerging and connected mobility is changing the
urban micro-mobility: bikes, shared bikes, e-scooters, for pas-
sengers and for the delivery of the last miles, ride-sharing,
car-sharing, either in parking or in free-floating. They have
changed short-distance journeys in the city centres and,

TRAFFIC REDUCTION: A WAY FORWARD?
Less traffic means less occupied space and a lot of possibilities

&

12 chairs = 4

20 bikes | * 1table

5 cars
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above all, have revolutionised trips from suburbs to city-cen-
tres and inter-suburb journeys, thereby offering a new terri-
torial network.

All these highly-connected business-to-consumer (B2C)
services are developing apps in order to connect service pro-
viders with clients. The inflation of apps is an issue for ser-
vice providers. In particular, independent private chauffeurs
and messengers have to work on several platforms at the
same time if they want to have access to a higher demand.

The social impact of this transition is important. Plat-
forms such as Uber only provide the software for independ-
ent drivers, who cannot rely on any basic income.

To counterbalance this phenomenon, aggregation of
services is most likely to be the next step of the mobility
revolution. This new reality falls under the definition of Mo-
bility as a Service (MaaS). MaaS aims to create a simplified
and unique marketplace where many mobility services will
be offered through a single app or equivalent. According to

Shared mobility frees up space in cities. This is space
that everybody can benefit from and that is currently
very unevenly distributed in favour of cars.

A parking space is about 15m? large. This makes it bigger
than many children's rooms.

o
D4

30m?
playgm“nd

€@ MOBILITY ATLAS 2021 /ITDP



SMART MOBILITY?
Which mobility apps are you using in your daily life?

<V Navigation
" Travel planners

Social networks
in order to access information about transport conditions

Public transport

N

_'k Sporting/health apps
@iy Lift-sharing
T Taxi
o

-

2R

Bike related

Car-sharing

Mobile phones play an important role in the future of
mobility. People are already using their phones in many
different ways in order to plan journeys.

a recent survey, 59 percent of Europeans are interested in
using a MaaS-type app. A few stakeholders dominate the
MaaS-market: the car industry, big tech companies, trans-
portation companies and public authorities. They all wish to
be the unique marketplace for mobility.

The internet of things is fuelled by data, from both ser-
vice-providers and customers. As a consequence, data in-
terfaces and ownership are key political issues. Anonymous
data concerning mobility might reveal the identity of their
owner, as they might show a pattern that can easily be
tracked.

Autonomous driving is one of the big question marks in
the picture. If successfully applied on a larger scale, it will
revolutionise the mobility sector (from private cars to the
logistic chain) in the next ten years. In view of the techno-
logical costs and the amount of data and energy needed
to power a vehicle, they will have to be shared and on de-
mand. Based on this assumption, the future of private cars,
but also taxis, ride-hailing, metros, tramways and mass
transportation, is uncertain.

Transportation, sharing and the collaborative econ-
omy were not prepared for a global health crisis that rec-
ommends social distancing for all. Uber and BlaBlaCar will
have to overcome consumers' misgivings over sharing the
same air in a small and confined vehicle.

If the years to come were expected to bring a shift from
a highly carbon-consuming, expensive, inefficient trans-
port sector to a low-carbon, inclusive, safer, connected ser-
vice, the Covid-19 pandemic has brought some uncertainty
to this development. @

Poll of 3000 citizens from

Germany, Spain, United
Kingdom and France
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7 || N

[ ]
=JeS L.
15% 14% 7%
il B B
224

@ EUROPEAN MOBILITY ATLAS 2021 / ADEME

Maas ideally provides access for everybody to all
kinds of mobility services. It is a serious challenge to
leave no customer and no provider behind. However,

there are no simple answers to issues such as data
privacy and market regulation.

MOBILITY AS A SERVICE (MAAS)

MaaS ideally provides access to all kinds of transport via an
integrated mobility platform.

m Collective use

‘ Individual use

Maa$S
integrated
mobility
platform
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p-38 infineon.com, Was Sie tiber Elektromobilitat
wissen sollten., http://bit.ly/33qiBu9.

P-39 Sirui Zhu, Games of Mines, uk.reuters.com,
https:/[reut.rs/2IMdQDc.; Benedikt Fuest, Der weltweite
Kampf um die strategischen Rohstoffe,
http://bit.ly/31cwYAS.

40-41 DIESELGATE

THE DIESELGATE SCANDAL HAS NOT BEEN
SOLVED by Jens Miiller

p-40 urbanaccessregulations.eu, https://bit.ly/34D1Tqn
p-41 European Commission, State of play of the recall
actions related to NOx emissions, https://bit.ly/37SYeeS;
Umweltbundesamt, Reale Stickoxid-Emissionen von
Diesel-Pkw nach wie vor zu hoch, https://bit.ly/3kFXUU2

42-43 END OF LIFE VEHICLES

FINAL DESTINATION by Lisa Tostado

p-42 European Aluminium, https://bit.ly/35Z1WCc

P-43 NGO Shipbreaking Platform, annual lists of scrapped
ships, https://bit.ly/31UoIsu

44-45 THE IMPACT OF COVID-19

SHAKEN AND SHIFTED

by Philipp Cerny & Martin Keim

P-44 Forschungsbereich fiir Verkehrsplanung und
Verkehrstechnik (TU Wien), COVID-19 und Mobilitét:
Ergebnisse fiir Osterreich, https://bit.ly/31VOn5H

P-45 European Cyclists' Federation, COVID-19 Cycling
Measures Tracker, https://bit.ly/30CflqW; EUROCONTROL,
Daily Traffic Variation, https://bit.ly/2TBOdKo

46-47 THE FUTURE OF MOBILITY

ON THE ROAD TO INTEGRATED SERVICES

by Grégory Merly

P-46 Institute for Transportation & Development Policy,
Sizing Up Parking Space, https://bit.ly/3jF6W2c

p.47 ADEME Presse, Quelle stratégies des européens pour
leurs mobilités?, https://bit.ly/2HHEvUn;

The International Association of Public Transport, Mobility
as a Service, p.2, https://bit.ly[2TUXQUP
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HEINRICH BOLL STIFTUNG
ECOLOGY

The Heinrich-Boll-Stiftung is a German political founda-
tion affiliated with the German Green Party (Alliance 90/
The Greens). Its primary task is political education and
advocacy in Germany and abroad. Our main tenets are
ecology and sustainability, democracy and human rights,
non-violence and justice. In our work, we place particular
emphasis on gender democracy, equal rights for minorities
and the political and social participation of migrants.

HEINRICH BOLL STIFTUNG
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Our namesake, the writer and Nobel Prize laureate Heinrich £
Boll, personifies the fundamental principles we stand for:
defence of freedom and human dignity, civic courage, open
debate and the acknowledgement of art and culture as
independent spheres of thought and action. As a think tank
for green visions and ideas, we are part of an international
network with 33 offices worldwide and with partner pro-
jects in more than 60 countries.

5 HEINRICH BOLL STIFTUNG

The Heinrich-Béll-Stiftung European Union represents the
foundation vis-a-vis European and international institu-
tions, associations, non-governmental organisations and
media based in Brussels. The office is a main point of con-
tact for individuals, groups and organisations from around
the world interested in EU politics and policies. The future
of the European project and the role of the European Union
in the world is at the centre of our activities and efforts.

Artificial Intelligence
and Climate Change
Opportunities,
considerations, and policy

levers to align Al with
climate change goals

Heinrich-Ball-Stiftung European Union ~
Rue du Luxembourg, 47-51, 1050 Brussels, Belgium Food safety and th EU Mercosur Agreement:
Web eu.boell.org | Twitter @boell_eu il

Facebook @eu.boell | Instagram @boell_eu

EUROPEAN MOBILITY ATLAS WEBSITE

Why are transport and mobility so important for connecting Europe and
its citizens and businesses? How can we ensure smooth, accessible and
fast mobility while reducing the ecological footprint? What challenges
will digitalisation bring to transport and mobility in Europe?

The discussion on transport and mobility will continue
on our website, where we will complement this publica-
tion’s contents with interviews, commentaries and con-
tributions from our international offices and partners.

Scan the QR to access to our website
or bookmark this URL:
https://eu.boell.org/European-Mobility-Atlas
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A parking space is about 15m? large. This makes it bigger
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A well-connected cross-border railway system is the backbone of European
transnational mobility. Many cross-border points still look like a patchwork
reflecting a myriad of different national systems.

Providing people with the options to safely walk, bike or use public transpor-
tation is paramount not only in creating a green and sustainable city, but also
a liveable, people-friendly city.

Inefficiencies in the transport system are caused by false prices. A high
amount of costs is passed from the polluter to the general public. This
‘externalisation’ prevents fair competition in transport and must be changed.

The path going forward is clear: for road vehicles, electricity and alternative
fuels will soon replace petrol and diesel. The climate protection potential of
this move is high, but some problems still need to be solved along the way.



