mzuriCh ETH Library

E-Bike City

A way out of our planning dilemmas?

Other Conference Item

Author(s):
Axhausen, Kay W.

Publication date:
2023-07

Permanent link:
https://doi.org/10.3929/ethz-b-000621055

Rights / license:
In Copyright - Non-Commercial Use Permitted

This page was generated automatically upon download from the ETH Zurich Research Collection.
For more information, please consult the Terms of use.



https://orcid.org/0000-0003-3331-1318
https://doi.org/10.3929/ethz-b-000621055
http://rightsstatements.org/page/InC-NC/1.0/
https://www.research-collection.ethz.ch
https://www.research-collection.ethz.ch/terms-of-use

Preferred citation style

Axhausen, K.W. (2023) E-bike City: A way out of our planning dilemmas?,
keynote presentation at the Chang’an University International
Symposium, Xi’an, July 2023.

Xi'an 23/07



E-Bike City: A way out of our planning dilemmas?

KW Axhausen
IVT

ETH
Zurich

July 2023 DBAUG
ETH

w"‘.“"",,, - M Eidgendssische Technische Hochschule Ziirich
A H Z / Swiss Federal Institute of Technology Zurich

- I )



Prelude: Changebility of travel behaviour
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Share of mobiles since September 2019
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Dilemma of transport policy
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Transport

is a

Normal (private) good

i.e.. it has a negative generalized cost elasticity
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Scherer, 2004

Shrinking “road” — Switzerland (1950)
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Shrinking “road” — Switzerland (2000)
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Switzerland: Pkm change since the MZ 1994
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What dilemma ?
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What dilemma ?

* Higher accessibility improves productivity and social capital

* Underused unpriced off-peak capacity due to (additional)
capacity for population (growth) in the peak (roads, parking,
transit) encourages overuse otherwise

* |nduced demand due to the lower GC of electric and automated
private and public transport

* Working from home making PT less relevant for many

* CO, reduction requirements
e Sprawl limitations
 VMT growth and congestion
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What were the past visions ?
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Le Corbusier’s City radi

Radical dreams
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Past radical dreams: Lloyd Wright’s Usonia
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Past radical dreams: Buchanan’s two-level central London
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Past radical dreams, realised: Motorways
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Which future are we discussing?
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A managed/co-ordinated one
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A managed/co-ordinated one

* Mobility pricing
* Two-part tariffs for infrastructure
e Option fee
e Pay-as-you-go for usage

Congestion pricing

(Demand responsive) parking pricing
GHG (CO,) pricing
Local emission pricing

* MaaS improved shared mobility
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A managed/co-ordinated one? Comparison of MOBIS GC
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An automated one? First robust cost estimates
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Structure of the pkm full costs for today’s usage levels
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An electrical autonomous one,
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An electrical autonomous one,

IPCC transport
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Note: These are optimistic estimates of how many CO2 emissions can be avoided

through technology.
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A car free/reduced one,
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A car free/reduced one,

* alS5mincity?

* anet-zero CO, city ?

e ane-Bikecity ?
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An e-bike city?
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The idea of an e-bike city

* 50% of road space for slow vehicles (e-bike, bike etc.)

* Maintaining of current accessibility levels (for all)

* Integration with shared services for the larger demand variations
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The idea of an e-bike city: Birchstrasse, Ziirich
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Which further questions arise ?

* Optimal one-way street networks
* Cost of reconstruction
* Today’s ebike behaviour
* Route choice models and non-chosen alternatives
* Future mode choice/demand
* Modelling the schedule adjustments
* CO, —impacts and LCA forecasts
* Future accessibilities
* Equity impact

* Freight traffic deliveries

Road safety
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What tools and resources are available at ETH?

 Models
* MATSiIm Switzerland (Zurich) (IVT)

* National VISUM-based SBB model (SBB with EPFL support)
* MFD-based approaches (Leclercq / Loder)

* Data
 MOBIS & MOBIS/COVID (about 750k tracked days)
* EBIS (about 300k+ tracked days)
* TimeUse+ (about 36k tracked days and time budgets)

Xi'an 23/07



e-bike city team by subproject

E-Bike City Pls:

K.W. Axhausen (C, H)
M. Bierlaire (EPFL)

F. Corman (B)
A.Kouvelas (D)

M. Makridis (D)

M. Raubal (E)

S. Hellweg (F)

D. Kaufmann (G)

B. Adey (1)

E-Bike City co-ordinator

* C.V. Livingston
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E-Bike City researchers:

L. Ballo (C, H)

F. Fuchs (B)

C.V. Livingston (C)
M. Makridis (D)
A.D. Marra (B)

H. Martin (E)
A.H.G. Meister (C)
L. Meyer de Freitas (H)
Y-C. Ni (D)

J. Pougala (EPFL)
S. Pfister (F)

V. Schenker (F)

J. Stephan (G)

N. Wiedemann (E)
M. Wiki (G)

D. Zani (l)



Questions?

e www.ivt.ethz.ch

e ebikecity.baug.ethz.ch

e ebis.ethz.ch
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http://www.ivt.ethz.ch/
https://ebikecity.baug.ethz.ch/en/
https://ebis.ethz.ch/
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The idea of an e-bike city: Design guidelines
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Conceptual model: Dynamic of activity space
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Source: Weis and Axhausen (2013)

Demand elasticities with respect to

Accessibility Share of mobiles
Number of trips
Trips per hour
Out-of-home time
Total distance travelled

Transport price Share of mobiles
index

Number of trips
Trips per hour
Out-of-home time

Total distance travelled
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0.61
0.44
0.24
0.10
1.14

-0.06

-0.19
-1.66
-1.95
-0.84



