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We will always need transportation ﬁ'ﬁiness
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Work

Education

‘ Health

Recreation

Shopping

5 Trends for Future Development
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1. Electric vehicles é‘l’a’:?iness
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An ongoing transformation in urban mobility (??)
* Sustainable fuel
* Zero CO? emissions

* Noise reduction

A lot of public and private investiments

®* Great product, with huge market

Society as a whole is beneficied...

?

o0 o o Q
R E M O B I L I S E O®~O C|USterXChange - Sﬁ‘;:ng:!;y;:eugg‘,s‘MEpmgramme

Urban Mobility



. . . orto
1. Electric vehicles — current scenario ébusmess
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e oo~ oo+ - e f‘f" 290 Of New Car Sales In
| China Were 100% Electric In
2022!

I I U.S. Electric Car Sales Climb Sharply
] Despite Shortages

A scarcity of semiconductors and raw materials held back
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production, but buyers remain enthusiastic.

. 00 0 o Q
Do cuustencchange [N sz e
i REMOBILISE o e Urban Mobility



. . . orto
1. Electric vehicles — current scenario éb

ool
/ University of Porto
The European Union proposed an effective

ban on the sale of new petrol and diesel cars
from 2035

[;H

In a 2020 survey, 86% of Chinese would like it {8 ol » A Al f i £
to buy an EV i RGN

e T

(However) In 2020, only 1% of vehicles sold in
Brazil were electrical
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1. Electric vehicles

In a perspective to support higher EV adoption, we need:

* Taxreductions
* More charging points across cities

* Specialized parking
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Since electric vehicles are also enhanced “digital entities”, increased automation is

expected
* Allow Mobility-as-a-Service initiatives
®* More EV -> better mobility?
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1. Electric vehicles é%':?iness
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A. We need to replace existing "combustion cars"
B. We need to leverage electric smart vehicles for better mobility

C. But we also need to promote other types of vehicles
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1. Electric vehicles, not only cars
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2. Autonomous vehicles éb
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Mobility patterns and traffic congestions will be deeply impacted when fewer
people take driving decisions

* Driving assistance

e Full automation

Ride-sharing services should be the first to adopt it in large scale

o 24/7 service
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Two development trends
* 1) Vehicles that are autonomous (driverless)

* 2) Vehicles that communicate among themselves AND with the city

We need technology
®* Cameras and visual computing algortihms
* Sensors and embeded systems
* Artificial Inteligence (Machine Learning)

* High-bandwidth networks
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2. Autonomous vehicles - AUTOSAR

9 Core Partner
BMWGroup () =@ () BOSCH

/ University of Porto

11 Development

General

Members
gracenss. Hemis
.‘"" e SGS
Cminenlal + DAIMLER e e C B
PSA PEUGEOT cumoé:l kﬁ{ '"'a
€9 OPENSYNERGY pFF'S
TOYOTA VOLKSWAGEN AG nvworp ) VALIDAS”
57 Assoclate Members
39 Premium Member 5 Attendees
®0@se  DSLPHI &3
b . b L s ALTRaN  dSPACE
7 i ETAS Q ETRI (infineon
Johnson ”‘ = Ky
&E&D . PIT Cumeni ~ Fraunhofer
DENSO & ceencye  Womtens Unites
HYUNDAI-KIA MOTORS /A " Valeo ¢ geensys uvmuggy
& mazoa @ M:G"BE_}] 7] patni o
PORSCHE e R TlTech e ’
R VECEOr vk 4

OEM

)
6 ®'p ClusterXchange

Generic
Tier 1

Standard

Software

Co-funded by the COSME programme
of the European Union

Tools and

Services B conduciors

Urban Mobility



3. Mobility as a Service (MaaS$) é‘mness
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Shift the way mobility is performed
* Vehicles are only a mean, and not the purpose
* We should not move vechiles, but people

* Shared mobility is a key concept
* Better use of the available “mobility resources”

* A parked caris useless for a city
* Acarisused only for 1-2 hours a day
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3. Mobility as a Service (MaaS$)

New services are expected to be created
* Door-to-door rental
* Parking sharing
* Enhanced multi-modal sharing

MaaS$ to achieve Newly Car Free cities -> Autoluw

Fewer Personal
Vehicles (cars)
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4. Sustainable transportation  Business
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Economic viable

Multi modal
The trap is promoting unsustainable means

Low carbon footprint

Sustainable transport

Smart mobility

Cheap and clean fuel
High occupancy
High availability

Intelligent services
Vehicle — Infrastructure - People
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Cyclying as a key element for sutainability gminess
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Cycling is faster, healthier, safer and promote social interactions

Bike is also cheap and ocupy little space

* In Copenhagen, 50% of inhabitants commute using bikes

We need on-road and off-road facilities to promote cycling

Co-funded by the COSME programme
of the European Union
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Cyclying as a key element for sutainability usiness
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The case of Munster, Germany

* Good infrastructure

==
* More than 1 bike per inhabitant
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4, Sustainable transportation ggbrtf?iness
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Second United Nations Global Sustainable Transport Conference
14-16 October 2021, Beijing, China

Goal 11. Make cities and human settlements inclusive, safe, resilient
and sustainable
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Improved public transportation

Metro and bus
VLT
LRT
BRT
ART

® O & o)
OBILISE O®~o ClusterXchange

Co-funded by the COSME programme
of the European Union

MRT (Mass Rap

2}
T Tuas Link

Tuas West Road

Tuas Crescent

3
Choa Chu Kang

@
Woodlands North

Bukit Panjang
D) Cashew

D) Hillview

D Beauty World

D King Albert Park

@ Gul Circle
(€D Bukit Gombak Tan Kah Kee
= @D Joo Koon /
Farrer Road @&
@D Pioneer & @D Bukit Batok
Holland village @
® @ Boon Lay [

Lakeside Chinese Jurong East
Garden

Station Code

Line Colour

Une Code  Staion
Number

Clementi  Dover

one-north

Kent Ridge @)

Haw Par Villa @8

Pasir Panjang

Labrador Park &)

Interchange Code

Standard Transfer

Top Outto Transter

mnm Buona Vista Rochor

orto.
usiness
ool

/ University of Porto

id Transit)

s G e

e, S

( e
Admiralty Sembawang  Canberra rawns @R &P o ee
— D —— D sumang £
e, vishun )
joodlands South g O e xumang
rose B\
springleal G Knativ - D e i oo

- y
e o @02 TN g,
s

i Buanghok
Sriht il B QD Ang Mo Kio o

Hougang (I &

Upper Thomson

toors
Marymount_ ovan G
. -

) Serangoon

+ ‘Braddell = NEV]
@D Toa Pavon /ﬂéﬂlemn N ey

Caldecott @D

) compassate
Rangguns) e
tonotar € g3 waau

(1]
@ @D Pasi

Bedok  Tampines
Reservoir  West Tampines
F e —
xmnknmhﬂf

simei G m Tampines East
Kakvxukn
— i sem u er Changi
ors om0 e m Potong Pasic &P Teisen m/ Bedok Tanah mm prer chand
Novena

I S'A ‘Kembangan =0

N m Baon Keng P oo} nr @

apier Maceherson m ot

& @ Eunos Airport

CGRD e

India

Newton
Orchard uouumm Mattar
(@IS orchard | Geylang Bahru /

Bendemeer

Great World @30 Somerset

Dhoby Jalan Besar

& g
A s \ e
] e
D v
R \ m{w e

Commonwealth (3D Havelock

Quay

(CZATD chinatown

Tiong Bahru

\ Ouiram Park IS vzw
=

Tetok Blangah
shenton wav‘m
Marina Bay . ’
e w Marina South Pier £
MRT LRT
D 5oai e @ sukipaviers e

@ 55 @ 5 € s

D paya tebar

@ Dakota

@ Mountbatien

@9 stadium R

@5 Nicoll Highway

Other Transport Modes

Businterchange  Changi Arport

e s ®©

fare
CriseCentie  SentosaExpress Cable Car Maps Calculator

SM2006X7

©2022 st Shgapare

Urban Mobility




0e

oce

LA

’ J ’1' .‘ '.‘ ! y
- y o "’, ' ' ‘ \ l\l : \
. 4 J g ] \ \
, V4 ,// ’,’ | 3\ \ \ \
J J f | \. 3 .
/ / \
'.", l‘l‘ /' l\\ l\\‘ .
/ / \
l’l" .“\-
L . - A A

The French Senate has passed legislation requiring parking lots with
at least 80 spaces be covered in solar panels.
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ldeas for the coming years

Car-free districts

Traffic cells
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Low traffic neighborhoods

Low-emission zones
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5. Gender inequalities ;&‘mness

ool

/ University of Porto

Access to transportation is unequal
* Socio-economic issues

* Gender inequalities

Most users of private transportation means, drivers of public transport and
police makers are man

Women shoud have higher levels of participation as both users and planners
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5. Gender inequalities é‘l’ﬁs‘l’iness
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Our mobility infrastructures were
conceived in a age of man
dominance in the economic life

Bad patterns are also transferred
to mobility

e o o 1)
(®'p ClusterXchange - e g
REMOBILISE o~ SRS Urban Mobility



The current and future smart mobility...
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Data is a valuable asset

* |ndicate historical behavior concerning mobility
* Points promising directions

* Support different types of evaluations
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Public data visualisation ;&‘mness
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Multiple sources
* Global, national and regional

Some useful sources: €

eurostat

https://ourworldindata.org https://ec.europa.eu/eurostat

o0 o ® 0
.o ClusterXchange - e
REMOBILISE o e Urban Mobility


https://ourworldindata.org/
https://ec.europa.eu/eurostat

Public data visualisation é%':?iness

ool

/ University of Porto

2017

TOMTOME TRAFFIC INDEX

https://www.tomtom.com/traffic-index/mexico-city-traffic/
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Specialized tools

* CityZones: https://cityzones.just.pro.br/
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https://cityzones.just.pro.br/

Conclusion

People want liveable urban spaces
Mobility is a key element to achieve that
Sustainability is the ultimate goal

New technologies should be used to
improve the way we move and also live
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The World's

Most Liveable Cities
Global cities ranked by living conditions in 2022 (100=ideal)
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B Calgary (+) EZE] || [F] Amsterdam & [EEE
Vancouver (+) Osaka (@)

Melbourne &

The survey assesses 173 cities, ranking them according to their stability,
healthcare, culture and environment, education and infrastructure.

Source: The Global Liveability Index 2022 - The Economist Intelligence Unit
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