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The E-Bike City



1. Urban mobility reimagined: The

E-Bike City vision

Kay W. Axhausen and Catherine Elliot

The now obvious climate change and the

damages caused by them ever more fre-

quently force policy makers and their sup-
porting infrastructure in think tanks, con-

adaptation to urban networks and trans-
portation.

The existing set of policy ideas are well

sultancies and academic departments to known and well known to have limitations

think the previously unthinkable. With

and counterproductive effects. “Business

the 1.5 degree increase already surpassed,as usual” of continuing building new ca-

the dilemma of transport policy is becom-
ing even more acute (\World Meteorolog-
ical Organization, 2025). The dilemma
of having to trade the positive effects of
new capacity accommodating population
growth and increasing productivity against
their negative ones of increasing green-
house gas emissions and sprawl. The cli-
mate is now the decisive factor in shaping
transport policy. The longstanding argu-
ment that "no cars equals no economic
prosperity” can no longer justify delaying
the necessary transition in urban mobil-
ity. The window for prioritizing economic
concerns over environmental imperatives
has closed. Climate change impacts are
forcing policymakers to consider transfor-
mative adaptation and mitigation policies,
beyond incremental changes (European
Environment Agency, 2024). Our E-Bike
City (EBC) project offers a transformative

pacity is known to have only time-limited
effects, as its induced demand will negate
its impact in due course. In addition, in
the Swiss context the voters were recently
unwilling to pay for new motorway capac-
ity projects and the highest reported factor
were the concerns for the climate. The
people are well-aware of the impacts that
their personal driving has on the climate,
and they are ready to make the shift, but
the policy-makers continue to procrasti-
nate. The shift to electric and later au-
tomated vehicles is slowing as the local
authorities are dithering with the installa-
tion of charging points, especially in older
denser built-up areas. Relying solely on a
transition from fossil fuels to electric cars
Is insuf cient: while electric vehicles ad-
dress fuel-related emissions, they do not
solve the broader challenges of sustainable
material supply, space allocation, conges-
tion, and society's continued dependence
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on private car ownership. In addition,
that shift will lower the variable costs/per-
ceived generalized costs of vehicle use and
with it will lead to unwanted induced de-
mand effects. The shift to shared vehicles
from pooled taxis to buses to trains is self-
limited in its effect due to their system-
inherent higher generalised costs. Its up-
front capacity cost is high, as well, which
slows it down as an effective policy instru-
ment. The fourth policy idea of pricing
the negative externalities of traf c from
congestion, emissions to parking search,
while known to be effective, is also known
to be unpopular with the voting public,
which in the OECD countries is in its ma-
jority vehicle-owning.

In this situation there is a clear need to
develop new ideas, unusual ideas, dra-
matic ideas to explore the solution space
for the policy discussion and the public.
The arrival of market ready, reasonably
cheap, but fast electric bikes (pedelecs, s-
pedelecs) makes the idea to reallocate road
space to them an obvious idea. Their urban
speed is equal to the speed of urban traf c.
So, the accessibility they could produce at
scale should be comparable to the exist-
ing levels of accessibility. We know from
many studies that the adoption of cycling
is limited by its lack of space on the road,
which produces a feeling of insecurity for
many potential users. We are late for in-
cremental or unproven solutions; what is
needed are quick, easy-to-implement mea-
sures that can be deployed immediately.
The EBC project explores such a realistic
and scalable solution in an integrated and
interdisciplinary approach, tested speci -
cally in the Swiss context and widely ap-
plicable anywhere that bicycles can be rid-
den.

The EBC project is therefore assessing the
impact of allocating 50% of road space to
the active modes, while a) maintaining the
existing public transport infrastructures b)

maintaining existing sidewalks for pedes-
trians, and c¢) maintaining the motorised
vehicle access to each street address for
deliveries, emergency vehicles, craftsmen,
etc. and to any private parking on the
property. A further aspect of the project
was to determine if it can maintain the lev-
els of accessibility for the urban residents.
EBC proposes a fundamental reallocation
of urban space towards micromobility. By
dedicating substantial road space to active
modes such as bikes, e-bikes, cargo bikes
and scooters, the project introduces a mod-
est but essential inconvenience for private
car use (namely a reduction of on-street
parking) which is an indirect intervention
needed to drive meaningful change away
from the conveniences offered by the car.
Importantly, emergency vehicles and those
with speci ¢ mobility needs will retain full
access to all locations, ensuring that criti-
cal services are not compromised.

The project's design is anchored in shifting
away from private car use, particularly for
daily commuting. It does so by ensuring
access to shared vehicle hubs within 200
meters (or another designated distance) of
every residence, promoting convenience
and accessibility. EBC also inherently sup-
ports an intermodal transportation system,
encouraging seamless integration between
public transport and shared vehicles — both
cars and micromobility options. Transi-
tioning away from the convenience and
perceived luxury of private automobiles
presents nancial challenges for the auto-
motive industry and disrupts the routines
of individuals accustomed to car owner-
ship. In exchange, it gives rise to nan-
cial bene ts for the households and fully
supports offers by public transportation
providers. Next to this shift in industry
supply and demand, we must critically as-
sess the human and environmental costs
we are willing to bear to maintain the sta-
tus quo. Equally all social costs in terms of
infrastructure and accessibility need to be
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considered. "Business as usual” is simply neering (ETH Zurich) coalesced around
no longer sustainable. Business as usual this idea in 2021, when the department

is damaging our climate and potentially
making some environments unliveable. As
extreme weather events intensify, driven
by climate change, even the use of cars
will become impractical or impossible in
many cases.

A group of chairs at the Department of
Civil, Environmental and Geomatic Engi-

was searching for lighthouse projects high-
lighting its abilities. Later, one chair
at ENAC (EPFL) joined them. The
chairs contributed their own resources,
which were supplemented with departmen-
tal funds and contributions by the Federal
Of ce of Energy and Energy Switzerland.
The chairs are:

Prof. Dr. Bryan Adey Institute of Construction & Infrastructure Management
Prof. Dr. Kay Axhausen Institute for Transport Planning and Systems

Prof. Dr. Michel Bierlaire Transportation and Mobility Laboratory, EPFL
Prof. Dr. Francesco Corman Institute for Transport Planning and Systems
Prof. Dr. David Kaufmann Institute for Spatial and Landscape Development
Dr. Anastasios KouvelasInstitute for Transport Planning and Systems

Prof. Dr. Stephan P ster Institute of Environmental Engineering

Prof. Dr. Martin Raubal

This brochure highlights key results of our
work that are especially policy relevant,
but all elements are present.

The city of Zurich was our case study, as
we had previous work on which we could
build. Here, the simulation models imple-
mented and calibrated in the MATSim and
Sumo frameworks were important given
the three-year timeframe of our project.
Access to the existing Swiss Mobility
Panet was also important for the work
on the public acceptance of the idea. The
earlier EBIS (E-Bikes in Switzerland) and
MOBIS (Mobility in Switzerland) GPS
tracking and survey studies provided fur-
ther insights and data.

We are looking forward to the discussion

of this promising idea. We are aware that
our project was not able to explore all is-
sues such a dramatic shift would raise. The

Institute of Cartography and Geoinformation

lack of integration of suburbia is the most
obvious one. The possible longer-term dis-
investment in cars and suburban real estate
is the other one. Equally, the shifts in retail
and other customer services needs further
attention. We also would need to study
the resorting of workers and their house-
holds by their home and work locations.
Inside the transport modelling frameworks
more attention is needed on the reschedul-
ing of the days and weeks of the agents.
Equally the acquisition of cycles and the
other mobility tools in the medium term
and of their use over the course of the year
will be important to understand the possi-
ble acceptance of the EBC.

We hope that our work will become an im-
portant starting point in the achievement
of the climate goals to which Switzerland
has committed itself.

Lhttps://istp.ethz.ch/research/swiss-mobility-panel.html
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2. The E-Bike City as a radical shift

toward zero-emission transport:

Sustainable? Equitable? Desirable?

\_

Lukas Ballo, Lucas Meyer de Freitas, Adrian Meister and Kay W. Axhausen

Abstract This think piece discusses current barriers to the rapid decarbonization of
transport and ways to overcome them. Policymakers face a set of contradictory goals,
leading them to ponder only incremental measures: The need to reduce carbon emissions
con icts with accessibility improvements and the resulting induced traf c. At the same
time, the prevention of urban sprawl as a means of promoting sustainable mobility is
fundamentally thwarted by technical advances in electric cars and autonomous driving.
Unable to attract public acceptance for measures that would effectively reduce travel
demand, transport policy is failing to provide convincing transition pathways toward
sustainable and equitable mobility for growing urban populations.

As a possible way forward, we propose a new starting point for transport policy discussions,
exploring the feasibility of urban transport systems based on sustainable, exible, and
relatively cheap modes of active mobility — the E-Bike City. This pApéms to outline

a research agenda for testing the effects of such a policy direction. In contrast to the
literature on “cycling cities”, this effort should include possibilities newly opened by the
recent availability of electric micro-mobility vehicles. Also, it should aim for a balanced
and realistic transition rather than a unimodal utopia. Inspired by friendly conversations
around recent urban visions like 15-Minute Cities or Superblocks, this paper is meant to
begin a new discussion about alternative future directions for transport policy beyond mere
optimization and technical incrementalism.

2.1 Introduction accidents, noise, and extensive usage of
_ public space (Morenet al, 2021). At

The transport sector must reduce its carbon e same time, investments in better road

footprint by at least 59% by 2050 (IPCC,  jnfrastructure generate economic value

2022). Itis also under pressure to reduce through accessibility improvements but
its other negative externalities, such as

1This chapter was published as: Ballo, L., L. Meyer de Freitas, A. Meister and K.W. Axhausen (2023)
The E-Bike City as a radical shift toward zero-emission transport: Sustainable? Equitable? Desirable?,
Journal of Transport Geography11, 103663.
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