“plrgr s

i(_ieniun5|18

il enginyering

meeting point

Enginyeria i Mobilitat







This Is What Happens In An

2 0 1 7 Internet Minute

facebook. U
Google 900,000 16 Million \(i['| Tube
Logins Text s
3.5 Million Messages 4.1 Million
Search Videos Viewed
NETFL'X Queries
70,017
Hours 342,000
Watched Apps Downloaded
@ $751,522 46,200 @)
Spent Online Posts Uploaded nstagram
1.8 Million
452,000
@ el SECON DS Tweets Sent ,
Created . .
o]
L e 990,000
GIFs Sent via Swipes
Messenger a
Q . tinder
New Accounts 156 Million
Emails Sent
Created
50 40,000
2 Voice-First Hours v
Linked m Devices Shipped  Listened M Created By:
. W @LorilLewis
amazon echo l @ Spotify ¥ @OfficiallyChadd

ren fe



The transport industry is moving towards solutions that are
Cuti-modal
Q% X €3

Electrical Automated
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Forget
disruption

it’s time for
Transformation




La transformacio digital va molt més enlla
de la mobilitat i el transport

BEO

FORUM
2016, DT

Digital disruption e o

The largest movie Largest software

has a l. re ad g house owns no vendors don't write
happened.

cinermnas the apps
{MNetflix} (ApplefGoogle)

= H o £ s

The world's largest The largest Large phone Popular media The fastest
taxi company owns accommodation compunies oWn no oWnears create no growing banks have
no taxis provider owns no teleco infra. content no actual money

(Uber) real estate (Skype, WeChat) (Facebook} (SocietyOne)
(Airbnb)



http://blogs.worldbank.org/taxonomy/term/15005

Connectivitat i economia col-laborativa

THE SHARING EVOLUTION:
FOUR PHASES

Connect to share -
O Sha I Q_ @ B i

information

Connect people to [ i '
each other * i

Connect to share daily i W Q,_ @@ A

thoughts and media

Connect to access
and share assets
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Distributed power changes the role
we can play in our economy and
society : “The Citizen Producer”
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Vehicles autonoms: evolucio i transformacio

NIVELES DE AUTONOMIA DE UN COCHE km77.com

Conductor

Vehiculo

— A — =@ — — N

v

O Solo el .I Asistente de 2 Semi- 3 Autonomia 4 Alto nivel

5 Autonomia
conductor conduccion autonomia

controlada de autonomia total

coche no tiene Los coches incluyen El usuario puede le-
ningun sistema auto sistemas de crucero o

Puede circular de
vantar fas manos del

matizado, sélo puede tecno paraman- volante, pero debe
tener sistema de tener el coche en el permanecer en alerta

alerta

carril

Fuente SAE [Sociedad de Inganiercs Automuotrices)
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Vehicles connectats (VC) i autonoms (VA): evolucio

<C>E> EYES ON

HANDS ON

Driver is continuously
exercising longitudinal
AND lateral control

LEVEL

LT;J,—.T.:

@

&

Driver is continuously
exercising longitudinal
OR lateral control

Lateral or longitudinal
control is accomplished
by the system

@

Fﬂb TEMPORARY
HANDS OFF

Driver has to monitor
the system at all times

1D

Driver does not have to
monitor the system at all
times; must always be
in a position to resume
control

System has longitudinal
AND lateral control in
a specific use case.
System recognizes
the performance limits
and requests driver to
resume control within a
sufficient time margin

System has longitudinal
and lateral control in a
specific use case

PARTIAL
AUTOMATION

CONDITIONAL
AUTOMATION

NON-MONITORED DRIVING

~—~~— EYES OFF
Iﬂ[b dﬂq HANDS
OFF

Driver is not required
during defined use case

System can cope
with all situations
automatically in a
defined use case

HIGH
AUTOMATION

VEHICLE ROLE

System can cope
with all situations
automatically during the
entire journey. No driver
required

FULL
AUTOMATION

Mike Lemanski
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Vehicles autonoms: evolucio i transformacio

“In less than 20 years, owning a car will be like owning a
horse.”
Elon Musk




Vehicles autonoms i convencionals: coexistencia

N\
NN
s T

0% |

=== non-automated
== semi-automated

fully-automated

Market Share

Time

40 - 50 years of mixed car technologies 2050-
2100

© Grush Niles Strategic
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Condicionants: legals, compatibilitat, seguretat, funcionalitat

PROUDLY BREWED.
SELF-DRIVEN.
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Vehicles autonoms: riscos i oportunitats

-Seguretat

-Flexibilitat
+ -Connectivitat

-Accessibilitat

-Door to door

-Dilema moral
-Massificacio
-Congestio

-Salut

-Periode coexistencia
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Vehicle: de propietat a Us compartit

THEY'RE CUTE. THEY'RE FUN.
YOU KNOW YOU WANNA DRIVE ONE.

E N T E R to Receive FREE Registration (a $35 Value) and 30
FREE Driving Minutes (valid until March 31, 2013]
N Ow PLUS one lucky car2go member will be chosen at random

Free use of car2go Austin during Festival Week (March 8- l7l!

Bluemove

carsharing

CARSH AR

(®)respiro car =

M~
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Creixement global del carsharing 2006-2014

Members
6,000,000
5,000,000
4,000,000
3,000,000
2,000,000
1,000,000 e
., mm [N
2006 2008
B Members 346,610 670,822
G 39%
Vehicles 11,501 19,403
f;et:t growth 30%
‘ehieie tatio| 501 346

Data depicted as of October in each even-numbered year.

2010

1,163,645

32%

31,967

28%

36.4

2012

1,788,027

24%

43,554

17%

411

Vehicles
120,000
100,000
80,000
60,000
40,000
20,000
0

2014

4,842,616
65%
104,125
55%
46.5

Source: Susan Shaheen and Adam Cohen, Innovative mobility carsharing outlook: Carsharing market
overview, analysis, and trends, Transportation Sustainability Research Center—University of California,
Berkeley, winter 2016, http://tsrc.berkeley.edu/node/968.
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Vehicles autonoms: total implicacio del sector industrial
| eclosio de nous partners

AL BTILA6
33Corporations Working OnAutonomous Vehicles
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“We aim to become one of the world’s leading mobility
providers by 2025.”

Volkswagen

- Uobjectiu és que, en un futur, els clients de VW no siguin necessariament
propietaris d’un vehicle sind usuaris dels seus serveis de mobilitat

- Noves solucions per a la mobilitat con serveis digitals: Pooling services via
app, Gett app (ride hailing); mobilitat sostenible...

També estan invertint en Drive Handling and Car Sharing:
Toyota&Uber, GM&Lyft

—
AR,
& 4 A
N W 7 4

TOYOTA
oo UBER GENERAL M OTORS
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El flux de dades possibilita la integracié digital
de la mobilitat i el transport
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Els 5 reptes principals pel Big Data

Volume Velocity

« Terabytes « Batch

+ Records/Arch « Real/near-time

*+ Transactions * Processes

+ Tables, Files + Streams

Variety Value
5 Vs of . |

» Structured : « Statistica
* Unstructured Btg Data + Events
« Multi-factor « Correlations
* Probabilistic « Hypothetical

* Trustworthiness
« Authenticity
 Origin, Reputation
« Availability

« Accountability

Veracity

S .,/
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La interoperabilitat: una necessitat vital...

* Lainteroperabilitat ha de ser independent i neutral davant a solucions especifiques de
I'industria

MULTIMODALITY OPEN DATA
INTEROPERABILITY

I\lllll\il KA Y& K
AIRWAYS -

API
OPEN PLATFORM

La Directiva ITS (2010/40/EU) fixa el marc legal per al desplegament coordinat dels ITS a la U.E.. S’estableixen
serveis ITS interoperables deixant als estats membres la llibertat de decidir quins sistemes concrets s’utilitzen

S .,/
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. per a possibilitar la integracio de sistemes i |'operacio
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Aparicié de nous actors en els serveis de
mobilitat i transport...

Telecom

Transport
O%ﬁ.rators -

Car sharing

7_J

Mobility
Integrator

Technology
Solutions Provider

AMADEUS

Technology Evolution

(=) @55 moBILE

- 2.0
NOIKIA \weR

2.0

Procedeixen de sectors que porten avantatge en la seva transformaci6 digital i han identificat perfectament en el
transport una font de valor pel seu model de negoci

S .o


http://www.slideshare.net/nealroche/global-mobility-and-megacities

- - A
La transformacié digital del transport possibilita
la integracié i un nou paradigma

B




Ecosistema de mobilitat de Barcelona

Transport public =] Bicicleta oY)

ALSA/. AUTOBUSES HORTA, SA. >A‘_C (AUTOCORB M DD;NE}EV ‘ ’ I
Hoiwa peetls wdetan. 1} WY REPUBLIC
AUTOCARES Transports [ =] .
“Jula weess 1 La! Rodalies

de Catalunya

Bn.. Segeine prrey

V c:u:f] R PLANA Le Hispare .
o= Ymytaxi (G cabify UBER
Q_b__ hillsa TUSOSSI L . il arcelona

b J Parquing P)

Moto &5

@pariopp lollo
®scook smarare B2 QN et

Municipals

vyuco motfll

avancare driive Bluemo me

dri vy b"Pl ﬁ, BleBiaCar snmalt:sr

Font: Barcelona Regional
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Mobility as a Service “MaaS”

Broker entre les necessitats de desplacament dels clients i els serveis de mobilitat

ofertats

Open data : Transport
@ 8 services

Finnish Transport - [E] 2
Agency e - = — g
Finnish Transport m T D
Sa ct";_';;?‘:‘" Cy e ——  —
Aggregated, Traffic :

anonymous data
traffic data €

S .,/



Context per a laimplantacio del MaaS

Es facil “Maas “ ens ho fa més
facil
Pero és car, dificultat per a Estalvi de costos, elimina
aparcar, externalitats ticketing, ajuda a planificar el
(contaminacio, congestio, viatge, accés unic mitjancant
accidentalitat...) etc. smartphone, etc.

S .,/



Context per a laimplantacio del MaaS

KKOREA was

Canvi cultural SONGDC

De comprar vehicle a comprar servei
La transicid cap al vehicle autonom
El rol del transport public

D’adaptar-nos a la mobilitat a...... la mobilitat s’adapta a nosaltres
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Context per alaimplantacio del MaaS

Dificultat en integrar en un unic sistema de pagament

et

Car sharing &
pooling

@

Intracity &
Intercity Public
Transport

\ .

N

Trains/Flights
integration

Car Leasing

Extended Eco
System
Partnerships

E@J

PHYD
Insurance

Demand
Responsive
Transport (taxi,
BRT)

Car Rental

Freight Micro-Mobility
Mobility Solutions

® ©

Energy Apps, Journey

o Planning, Big
Management Data

Dynamic
Parking

ST Avea 0o Barceiona
et s e
[ty

F 0000

Connected
Living

1VLiITIgON -L

Concierge
services

12:41

\_D!RECCIO Z.

Ha rec

arregat
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Context per a laimplantacio del MaaS

Separacio de produccid i comercialitzacio

Transport
for London

Verkehrsverbund
Berlin-Brandenburg
Alles ist erreichbar.

Ty




Context per a laimplantacio del MaaS

Com es produeix la transformacio d’'operador de transport a proveidor de serveis de
mobilitat?

Maa$s

- vehicle privat

B

col:-laborativa

- economia

Open data @ . Transport
: € g S services
Finnish Transport @ B8
Agency ) (&) =1
Finnish Transport m 434 "
Safety Agency
Trafi  — S
Aggregated, Traffic
anonymous data

traffic data
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Context per alaimplantacio del MaaS

Qui exerceix el lideratge com a operador del sistema?

Administracions?

BIVSTY Area de Barcelona

Autoritat del Transport
Metropolita

Ajuntament de

<|’> Barcelona

AN Generalitat
\ de Catalunya

GOBIERNO
DE ESPANNA

Operadors de
transport
public?

Telecom
Operators

Transport
Ogerators
al Bus

- usu. 6)

Car sharing
Bikes
el

Mobility
Integrator

Technology
Solutions Provider

IMADEUS

T echnoldgy Evolution

(&) @55 mosILE
2.0

Empreses

privades?

" -
0|elo Delta @ = g()(ﬁgn

ERICSSON

GoSwift 3% | HE: iamakeur (@M

@ oproron ELDITMMY sectokeasng  Semel<X SIEMENS
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http://www.slideshare.net/nealroche/global-mobility-and-megacities

Context per alaimplantacio del MaaS

Com es relacionen i integren I'economia col-laborativa i la convencional?
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La necessitat d’un nou model de mobilitat

* El model amb lideratge public, a llarg
termini, ha d’estar intimament vinculat al
model territorial, social, ambiental i
economic

* El model ha de definir escenaris,
politiques, instruments, formes de gestig,
sistemes d’informacio i avaluacié i una
nova forma de governanga del conjunt
del sistema de desplacaments

* El model ha de ser integrat, eficient,
intermodal, coherent, participatiu i
flexible

“La tecnologia no pot substituir la falta o ineficiencia del
model de mobilitat”




Conclusions

e Latecnologia és una gran oportunitat
de transformacio del sistema de
desplacaments pero requereix de noves
formes de governanca i de relacié
sistema-ciutada

* El sistema ha de ser obert, escalable,
estandarditzat, interoperable, portable,
amb voluntat de futur i garantir la
seguretat i la privacitat de les dades

* La transformacio digital possibilita
I’entrada de nous operadors no
propiament del sistema de transport i
amb més experiencia en I’entorn digital
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Conclusions

El primer pas ha de ser un model a
llarg termini integrat, eficient,
sostenible i flexible

Una suma de gadgets mai poden
configurar un model

La tecnologia, en un mercat globalitzat,
modifica las pautes de comercialitzacio
i distribucio

La informacid millora la transparencia,
I'accessibilitat, la qualitat i la seguretat
dels serveis publics

El flux i intercanvi de dades impulsa la
integracio de serveis i amb aixo la
aparicié d’un nou paradigma: Mobilitat
com a Servei (Maa$)
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Meés enlla de |la tecnologia queden qliestions importants de
governanca a resoldre...

e ¢Qui exerceix el lideratge com a gestor del sistema integrat?
e ¢Quin ha de ser el nou model de governanca del sistema?

e ¢Com es produeix la transformacio dels operadors de transport a proveidors
de serveis de mobilitat?

* ¢Existira resistencia al canvi?
 ¢Com es relacionen i integren I'economia col-laborativa i la convencional?
e ¢Como es mitiga I'impacte social especialment sobre determinats col-lectius?
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