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Background and Goals

Shared micro-mobility system (SMS, e.g., e-scooter, e-
bike, bike and e-moped)

Regarded as low-budget alternative and potential
environmentally friendly travel choices

Prosperous development in EU

Challenges: System performance evaluation and
monitoring; Parking issues; Low system efficiency;
High system costs; Integration with public transit;
Safety issues (improved)

Municipal authorities and SMS operators are actively
seeking efficient solutions to these challenges to
foster the long-term sustainability of SMS across
various urban landscapes
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Background and Goals

Management & Planning
Shared Micro-mobility

e Objective 1: A big-data and high-resolution assessment framework
for quantifying the user and system impacts of different types of SMS in
different city contexts based on field big data with demonstration case
studies in Swedish cities.

e Objective 2: A digital dashboard prototype to analyse and assess the
impacts of different management measures (implemented or planned)
on the performances of different SMS based on field big data and high- __ 7
grained simulation. dad ZTOROIE e

e Objective 3: Conducting empirical analysis of multiple cities based on
big data to improve the sustainability and efficiency of different SMS.

Partners: Chalmers, Stockholms Stad, WSP, CERO
Tid: September 2023 - March 2025
Tagg: Shared micro-mobility, digital solutions
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Insights from big data: substitution and emission impacts

« E-scooter sharing systems . . :
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Insights from big data: emission and reducing user travel time

Spatial variation of GHG emission and travel time reduction

Reduce 6.1 min per trip zif#::bsu:"f" per trip 8.3%, 7.5% and 2.0% positive impact
Stockholm [ ol ey : 4
5 l I,. \ . ;.nlf-.“’;’- fll‘/
w -I'-i - L% = i
ﬂr-..?.ﬁh- 1 l" ) . | h
2 "-?. Fd = & Jl ., w
A | 4 -‘x .. ' -l1- ..!l. E lh
< 5 .' . = -“r
. = .%ll T :
] S - o Bz ﬁ'h.l-
" Reduce 5.7 min per/g’trip T ,r ;:5.-: [ oo
- /g Reduced TT . . . " wy ]
Malmo e pies b _L r-:i_l.: g | 2 EJ &
ReducedTT_ i i " ow | i PER—
» : ’ 4 ke —N
Average reduced : . ! ; ; =
travel time per trip ) Average GHG . ey *_. W E:
> SV ‘ i i CEREY TN
All zones positive impact =0 reduction per trip AT T B
= ' 1 7

2025-09-19 Chalmers University of Technology



CHALMERS

UNIVERSITY OF TECHNOLOGY

Insights from big data: emission and reducing user travel time

GHG emission impacts depends on life-cycle emission factors of e-scooter sharing, usage patterns
and substitution to other transport modes
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Insights from big data: 142 EU cities in 16 countries

Country Level Comparison on Probability of Replacing Car
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Insights from big data: 142 EU cities in 16 countries

Country Level Comparison on Probability of Replacing Car
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Insights from big data: 142 EU cities in 16 countries
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GHG Emission Reduction per Escooter Trip by City and Country
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Reduced travel time per e-scooter trip
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Insights from big data: 142 EU cities in 16 countries
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Effects of implemented/planned policy on SMS systems based on big data

E-Scooter Parking Policy (1. September 2022)

» E-scooters may not be parked on footpaths and cyclepaths. Parking is only permitted in cycle racks
or designated places.
» Exception: Gothenburg still allowed e-scooters to be parked on footpaths, but not cyclepaths.

» E-scooters may no longer be ridden on footpaths.

Stockholm Gothenburg Malmo
Number of Days - Before 22,2,6 18,1, 5 20,0,6
#Total, #Fridays, #W\eekends
Number of Days - After 22,3,6 18, 3,5 20, 3,6
#Total, #Fridays, #Weekends
Number of Trips - Before 269,784 38,814 60,485
Number of Trips - After 226,130 27,346 54,854
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Spatial Distribution of Daily Demand

Daily Average Cumulative Demand per AZ (Origin-based) Daily Average Cumulative Demand per AZ (Destination-based)
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STOCKHOLM

GOTHENBURG

MALMO

Probability

Probability

Probability

Usage Efficiency
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Daily Usage Frequency

Per scooter per Day
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General Utilisation Frequency (whole timeframe)

Daily Utilisation Frequency

Number of Scooters per Day

daily_util total_util

measure
t-statistic  30.7960 19.7570
p_ttest 0.0000 0.0000
mean_ant 6.5816 115.3454
mean_post 5.7533 98.6407
std ant 39919 29.9761
std_post 35101 26.7370
daily_util total_util

measure
t-statistic 1434909 22,8333
p_ttest 00000  0.0000
meanant 31700 38.8918
mean_post 27905 27.6359
stdant 20766 11.9020
std_post 17775  9.9570
daily_util total_util

measure
t-statistic ~ 4.7452  13.0357
p_ttest  0.0000  0.0000
mean_ant 2.6011 30.1683
mean_post 25241 259112
std ant 17926 10.3572
std_post  1.6904 10.9425

Total Usage Frequency:
decrease in all cities

+ Daily Usage Frequency:
decrease in all cities

* Average daily number of
scooters:

o STH: 3.5% decrease
o GBG: 9.6% decrease
o MO: 14.4% decrease
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GHG Emission Reduction, Spatially

Average GHG emission reduction per AZ (trip-level)
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Average Daily Amount of GHG emission reduction
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Digital tools for abovementioned functions for analyst, planner and
manager based on big data (methods from 7 JCR1 publications)

U

Spatiotemporal Usage patterns:
demand, trip characteristics
s 2 (speed, duration, distance)

- Modal substitution

Accessibility

Emission reduction

Reduced travel time

Data Analysis

oooo

Dashboard link

Username: guestMay2025

Trial guest account: Password: guestpass2025


https://smsdashboard.pythonanywhere.com/
https://smsdashboard.pythonanywhere.com/
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Thanks for Your Attention Sl

Kun Gao
gkun@chalmers.se
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