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NEW MOBILITY — WHERE IS WALLY? in-move....,

SUSTAINABILITY

TECHNOLOGIES

CCAM




Competitiveness Upgrading
in Turbulent Times

The Global Economic Context is Changing
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Competitiveness Upgrading in-move....
in Turbulent Times

CCAM
Connected, Cooperative, and Automated Mobility

CRISIS! WHAT CRISIS!

DESARROLLO
SUSTENTABLE

TECHNOLOGIES AS
FACILITATORS

INFRASTRUCTURE
DRIVEN
CONSTRAINTS

NEW URBANISM

! Sente caminando y en bicicleta en Paris, &
0 rO n aVl ru S Francia. El concepto de ciudades de 15
minutos gané fuerza después de ser
defendido por la alcaldesa de Paris, Anne
Hidalgo.
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ritical Raw Materials Act

Needed for the green and

digital transitions as well as for o
defence and space « Strengthen EU’s critical raw

materials capacities along all
stages of the value chain.

To enhance our long-term N .
competitiveness * Increase resilience by reducing

dependencies, increasing

preparedness and promoting
To maintain our open strategic supply chain sustainability and
autonomy in a fast-changing circularity.

he Gregn Deal Industrial Plan
and increasingly challenging

- geopolitical environment

' European , European
Commission Commission

https://single-market-economy.ec.europa.eu/sectors/raw-materials/areas-specific-interest/critical-
raw-materials/critical-raw-materials-act en



https://single-market-economy.ec.europa.eu/sectors/raw-materials/areas-specific-interest/critical-raw-materials/critical-raw-materials-act_en

in-move.,...,

he Green Deal Industrial Plan et-Zero Industry Act

Create a simpler and more predictable legal framework for net-zero
industries in the EU, as part of Europe’s Green Deal Industrial Plan

* Improve conditions for investment in net-zero technologies & priority
to Net-Zero Strategic Projects,

» Accelerating CO, capture

« Facilitating access to markets: to boost diversification of supply for
net-zero technologies

« Enhancing skills
» Fostering innovation & innovative net-zero technologies
« Setting up a Net-Zero Europe Platform

- European
Commission

https://single-market-economy.ec.europa.eu/industry/sustainability/net-zero-industry-
act en



https://single-market-economy.ec.europa.eu/industry/sustainability/net-zero-industry-act_en

RAILWAY SHOULD BE THE BACKBONE of A SUSTAINABLE
MOBILITY FREIGHT AND PASSENGERS EU - IT IS NOT NOW...

INFRAESTRUCTURE DRIVEN WORLD...

ACHIEVEMENTS
STRESSES.

ENVIRONMENT.
DECISIVE ROLE
RESPONSIBILITY.

MASS TRANSPORT

FOSSIL FUELS

LIMITED AVAILABLE PUBLIC
MORE EFFICIENTLY

5
AND MOBILITY TRANSITIONS

ENERGY

6 FTRAINS

REACTIVATE RAIL ROUTES

Climate change, rising traffic demand, congestion, security and
sustainable energy supply are some of the major issues that the
European Union and the wider world are facing. At the same
time, good accessibility is necessary for a society to function
and to ensure economic development, job creation and
housing supply. Tackling these challenges call for the railway
sector to take on a larger share of transport demand in the next
few decades.

Transport amounts for more than 30
percent of greenhouse gas emissions in
Europe. Mobility is a key element of the
interconnected European Union and its
neighbours. Rail is (?) and has been the
way to connect Europe sustainably.

in _l]l O‘ Ye by Railgrup

TRANSPORT NETWORK CORRIDORS,

TRANS-EUROPEAN IDEA.

8 | DIGITALISATION OPPORTUNITIES

APPLICATION.

CHALLENGE.

9 EUROPEAN AUTOMOTIVE
SECTOR CHANGES.

10 AVOID = SHIFT = IMPROVE

RETHINK

11
POLLUTER-PAYS

E'_:‘ PRINCIPLE

EUROPEAN MOBILITY OF THE FUTURE

HIGH QUALITY OF LIFE WELL-CONNECTED

ERRAC 2030

ility-Atlas-2021-PDF


https://eu.boell.org/en/European-Mobility-Atlas-2021-PDF

EU POSITIONING DRIVERS for RAILWAY EU in-move....

potential still underexploited

Land modal share

EUZ7 (2015-2018)
Passenger transport Freight transport®

In 2018 over 916 000 people were employed in the EU27 railway sector

Demand for new talent in rail persists

Rail 7.8% W . . . . Proportion of staff of main railway
t0.2pp. ‘ B Rail 187% Staff employed by undertakings older than 50 years
Buses & coaches 9.1% 401 pp. railway undertakings ‘
405 . 42.4%
.0 pPp. m Inland waterways 6% 527000 EU27 average (2018
Tram & metro 17% +10pp. (2018)
=00 pp. Road transport 75.4% Proportion of staff of main infrastructure
Passenger cars 81.4% +1.2pp. managers older than 50 years
104 pp.

g M 46.5%

BT0Z ~STOZ SINIWLJOTIATA LIMHYIW TIVHEH NVIJOoUNn3
8T0Z - ST0C SLNIWLOT3IAIA LIHYVYIW TIVYH N¥IdOoun3

. Staff employed by

of all train kilometres run are passenger services i

0 1‘ - a o o p 9 ® . - infrastructure managers Proportion of women

. D: E ‘N'L : S : 389000 in railway workforce

7% o5% 3% 93%  [bkchhebill Mikbkbthel Rikbiatirl Miliilal ALUMNNAN 6506 473 30% 38% (2018) - - 21 9%
" EU27 average (2018)

* encluding pipelines




KEY DRIVERS for RAILWAY EU - LOW EMISSIONS LOGISTICS —
BUSINESS & TECHNOLOGY OPPORTUNITY

Additional research and innovation actions will necessity of work from an early phase on the
improve the current situation from the environmental  adaption of regulation and standards to consider
perspective. For instance to develop smart energy  (and even favour) the use of the cleanest
infrastructure. On board and line-side energy tachnology being developed.

storage technologies and charging technologies
will make it possible to recaver a big amount of
the braking energy and will support balancing the
flow of energy. Electricity supply using SMART
Grid technologies coupled with increasing the
residence and variety of supply resources (a.g.
main grid, local renewable, recovered, etc.), can be
applied not only for rail traction systems but also
for road usage and stations. Another example is the

Environmental Sustainability
and Carbon Free Mobility

RAIL IS 9X LESS Coz“

intensive than road for freight
and air travel for passengers.

As the railway is the cleanest mode of transport, promoting
modal shift towards rail will support the reduction of emissions.
But this is not enough, and rail will implement new light mate-
rials, new technical solutions for non-electrified lines and further
increase its energy efficiency. Improving the integration

of transport systems in populated areas by reducing

noise, vibration and carbon emissions will be essential to
increase social acceptance in urban environments and beyond.
Indeed, rail systems are contributing to mitigating the climate
change challenge.

F"‘:

£ ;‘: »

Comparacion de emisiones por viaje*

TRANSPORT EMISSIONS IN THE EU

Greenhouse gas emissions breakdown by transport mode
(2019)

0.4%
Railways 71.7%
Road transportation
0.5%
Other

13.4%
Civil aviation

14.0%
Water navigation

—————
S| 1.3%
Motorcycles
O 11.0%
Light duty trucks

Source: European Environment Agency (2022)

Calculo basado en
viaje ida y regreso
de 15km

Céleulo basado en
consumo energético
SIC.

/\r"

uzt.kg

dxk Seddn Moto Auto Moped Auto Bus Metro Bicicleta  Bicicleta
Gasolina Gasolina  [Ipersona: hibrido  [1personal eléetrico |40 personas) eléctrica
[1persana 1persona [1persona) [1persona

fuente: www.consumovehicular.cl



The future of livable cities starts with in-move....

mobilit

INFRAESTRUCTURE DRIVEN WORLD...

The fundamental choice is simple: Do they fall back
on old ways, abandoning new modes and services
and focusing on legacy businesses or departing the
mobility landscape altogether? Or do they maintain ,
and even redouble efforts to forge new approaches Cluster-Based Regmnal Development
that propel us to a reimagined mobility system? Basque Country, Spain

Making the world in which we want to live

15-minute cities are by design intended to reduced use of
vehicles, as all of the amenities and destinations residents
need will be accessible within a short distance. This offers a
wide range of benefits, from reduced traffic congestion to
decreased CO2 emissions and the encouragement of greater
physical activity.

openvia

by globalvia

ooooooooooooooooooooooooooooo

How new technologies are helping inmaking mobility
more accessible

R —

| hidrégeno, clave para la movilidad del futuiro




HIDROGENO vs ELECTRICAL

ol ok GAE TOYOTA || ¢

0
ln o O by Railgrup

H2 RENFE TREN EN PRUEBAS

EL TREN DEMOSTRADOR DEL PROYECTO FCH2RAIL, PRIMER TREN
DE HIDROGENO QUE CIRCULA EN PRUEBAS EN LA RED
FERROVIARIA ESPANOLA.

PRIMER RECORRIDO DE PRUEBAS EN LA LINEA ZARAGOZA-
CANFRANC, EN EL PIRINEO ARAGONES, PARA CONTINUAR EN
LINEAS DE MADRID Y GALICIA

PROYECTO FCHZ2RAIL - CONSORCIO INTEGRADO POR CAF, DLR,
TOYOTA, RENFE, ADIF, CNH2, IP Y STEMMANN-TECHNIK CON UN
PRESUPUESTO DE 14 MILLONES

HA OBTENIDO LA AUTORIZACION PARA CIRCULAR EN PRUEBAS
POR LA RED FERROVIARIA DE INTERES GENERAL (RFIG)

CAF HA INSTALADO UNA NUEVA SOLUCION PARA LA GENERACION
DE ENERGIA ELECTRICA A PARTIR DE LA HIBRIDACION DE LA



DESARROLLO
SUSTENTABLE

@«
NOT JUST ELECTRICAL VEHICLES...SHIFT TO H2...

City-regulated Market-led
iNnovation

e _— . éﬂ- Cities  ----m-mmomme- CITIZENS & MOBILITY ASSETi®&-move....

Despliegue de Proyectos comerciales

En Alsa nos movemos en verde. Tipologia.
alsa
Cero emisiones en lineas sin electrificar

Ejemplos de Proyectos comerciales

Estudio/Validacion

Coradia Continental =
o BEMU - Bateria y Catenaria

o+ Alemania
AJ o 11trenes
~ Coradia iLint |-
FCMU - Hidrégeno

Alemania
o 14 trenes & 27 trenes

Coradia Stream I I
1] o FCMU - Hidrégeno

’ W/ o ltalia

o Btrenes

A
FCMU Alemania
iLint pre-serie

BEMU Alemania
Prototipo

FCMU UK )
Breeze concepto retrofit ¢ bl Xtrapolls
: i s ‘ -.E:.- o FEMU - Bateria y Catenaria
i / + Reino Unido

o 31trenes

i i
BEMU UK ==

Diesel Euro 6
IPEMU prototipo

, i
Largo recorrido : I letropolitano ) Urbano 5 )
€ ALSTOM SA 2021 Al nights resarvad. Information contamed in s documant s indicative anly. No raprasentation or warranty is gwven or shoudd be rabad on that it s complete or comact or will 3pgly to any pacusar proct Ths wil . ALST )M . 5
1t prowded witout 6 e i 55 Wrtan authoriabon, s it prohited




INFRAESTRUCTURE DRIVEN WORLD vs NEW URBANISM vs NEW MOBILITY PATTERNS...

1.1 GLOBAL DATA

Countries with a high-speed rail network in commercial operation and underway

Length of the high-speed network in commercial operation by country

China
Spain
Japan 37
France 275
Germany 1631

Saud Arabia 449
Austria 24
Poland ol

Bogum 209
Morocco 186
Switzerand 1%
Urited Kingdom 43
The Nethedands 90
Sebia T8
Denmark ~ 56
0 500 1,000 1,500 2,000 2500 3,000 3,500

Source: compiled by authors based on Infemafional Union of Ralways, 2022

4,000

0,493

40,000 km

Length of the high-speed network
in commercial operation by UIC Regions

186 km
1,603 k_r‘n\ 735 km

12,384 km

44,513 km

Europe AsiaPacific
W Middle East M North America
B Africa

Source: complled by authars based on Infemational Union of Ralways, 2022

Length of the high-speed network
under construction by UIC Regions

km
3471 km 1533 km

14,625 km
Europe Asia-Pacific
B MiddleEast W North America

B Africa

Source: complled by authors based on Infemational Union of Ralways, 2022

in-move.,...

Number of passenger (millions) by countries (2021)

China I S I — 0224

Japan I 1843
France GGG
Germany G ()0
Italy  — 507"
South Korea  EG_—_— 454
Spain I 16,8
USA mm92*
Tirkiye w44
Poland B30
Morocco W 26

0 50 100 150 200

Intemafional Union of Railways, 2023

Number of passenger.kilometre (hillions) by countries (2021)

China I N R - (6.4
France I 47 7
Japan N |4 4

Germany G (5
taly I )1 {**
South Korea  IEEG__— 104
Spain I 64
UsA m17t
Tirkiye 15
Poland W 1.1
Morocco B 0.6

ol year Od 2021-Sep 2022
9

s based on Infemafonal Union of Raiways, 2023

2,500




CARLOS MORENO

€€ [ think that the particular point of the 15-minute city for explaining

this amazing success is our capability for developing this

convergence to fight against climate change, to develop a more

( - .—*‘.‘-4 T vibrant economy, and to develop more social inclusivity. Ecology
T “ E & SOLUTION 7O Ssannc } means more livability, economy, more viability, and inclusivity, more
OUR TIME & DUR PLANET !
1 &ﬁl . N v capability for living together. - Carlos Moreno

\ STOCK uP

=i 2 o& oniasED
-' IN YOUR COMMUNITY

TAKE CARE OF
YOUR HEALTH

OUTDOORS

EL ROLE DEL CAMBIO DE MODELO URBANISTICO in-1ove....

2% OF TOTAL SURFACE OF EARTH -CONCENTRATING 50% OF

TOTAL EARTH POPULATION. 78% OF ENERGY

60% OF TOTAL CO2 EMISSIONS (CARS-COWS-DEFOREST.

JAMES LOVELOCK)

80% OF WEALTH

62% POPULATION LiVING ON 2% TERRITORY, 30% IN MORE

THAN 1M INHABITANS CITIES, OF WICH 9% IN MEGALOPOLIS

OF MORE THAN 20M INHABITANTS, 13% OF TOTAL

POPULATION IN 34 CITIES, ...

50% OF POPULATION IN CITIES OF LESS THAN 500.000 SOULS.

BY 20250, ESTIMATED THAT 41 MEGALOPOLIS 15 % OF

suare anp POPULATION )

REUSE BUT, 45% IN “MEDIUM” (?) SIZED CITIES

STRATEGIES FOR CITIES TO RECOVER AND ADAPT
TO BENEFIT RESIDENTS, SAVING THEM PRECIOUS
TIME. FROM T.0.D. INFRASTRUCTURE DRIVEN to
NEW URBANISM.
TECHNIQUES TO CHANGE THE HABITS OF
AUTOMOBILE-DEPENDENT CITY RESIDENTS AND
MAXIMIZE SOCIAL BENEFITS OF LIVING IN A
HUMAN-CENTRIC CITY

SCIENTIFICALLY DEVELOPED, RESEARCH-BACKED
SOLUTIONS FOR ENDURING URBAN ISSUES AND
PROBLEMS
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/LA MOVILIDAD SOSTENIBLE
ES UNO DE LOS RETOS MAS
IMPORTANTES DE LA
SOCIEDAD ACTUAL

ES NECESARIO CONTAR CON
REDES DE TRANSPORTE DE GRAN
CAPACIDAD QUE OFREZCAN UN
ALTO NIVEL DE CONFORT A LOS
PASAJEROS Y QUE AL MISMO
TIEMPO SEAN RESPETUOSAS CON
EL MEDIO AMBIENTE

§
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KEY DRIVERS for SUSTAINABLE RAILWAY BASED & MML EU in-mo

”Door to ij‘bgr"
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~Mobility 'E’cos"‘?%em

The usage of real-time information and data sharing will
provide an accurate status within the full transport system
and allow an overall optimization of the transport offer.

The emergence of new transports- and communication
possibilities allows cities and regions to propose multimodal
mobility-as-a-service solutions (focus on shared and on
demand) to address the traffic congestion issue and enhance
the attractiveness of the public transport. The development of
tools for public administration also provides valuable informa-
tion to optimize the layout of stations and to refine the proce-
dures for incidents. With rapid development and disruptive
solutions, we can also expect both simpler and cheaper
solutions than the now established technology.

R
/- ; | ;5 FULLY DECARBONISING EUROPE'S ENERGY SUPPLY |
l Large scale giectrincation of the energy system coupled with

’ OeplLoy ento ENewadies will cecarbonse our energy suppty a
ROAD TO CLIMATE
NEUTRAL ECONOMY: A
STRATEGIC PRIORITIES

EMBRACING CLEAN, SAFE AND CONNECTED MOBILITY |
ecarbor ) the transport sector by using altemative means of /
Ative Tuels

. s

MAXIMISING BENEFITS
( FROM ENERGY

¥ EFFICIENCY
~ . //. ¥’ Redt 1 ene
PUTTING INDUSTRIAL N A~ XA, consumption by close to
MODERNISATION AT AN . alf between
THE CENTRE OF A FULLY N 2
CIRCULAR ECONOMY E
Re first mover benefits by DEVELOPING SMART NETWORK
demising existing mstaliations

§ INFRASTRUCTURE AND INTERCONNECTIONS

ting In new carbon jern & ) ture, er

REAPING THE FULL BENEFITS OF BIO-
ECONOMY AND CREATING ESSENTIAL
CARBON SINKS

inks by developing more

stainable land e and agr ture

TACKLING REMAINING CO; EMISSIONS
WITH CARBON CAPTURE AND STORAGE

I € omy and creating

by Railgrup



NEW MODEL of MOBILITY DRIVERS - OPORTUNITIES for MATERIALS & TECHNOLOGIES 6’_:‘%
o 4

ILUSTRACION I: Objetivos de la Estrategia para el afio 2030.

Reducir la emisicn
de gases de efecto
invernadero por debajo
de los 10 millones
de toneladas de CDI
equivalente

Mejorar un 10 % la
eficiencia en el uso

del agua

s

Incrementar la
reutilizacion v preparacian
para la reutilizacian
hasta llegar al 10 % de
los residuos municipales
generados

0 w

in-move....

Reducir =n un 30 % =|
consumo nacional de
materiales en relacidn con
=l PIB, tomando como ano de
referencia el 2010

Reducir |a generacidn
de residuos un 15 %
respecto de lo generado
en 2010

Reducir la generacican
residuos de alimentos =n
toda cadena alimentaria: 50 25
de reduccidn per cdpita a
nivel de hogar v consumo
rminorista y un 20 % en las
cadenas de produccidn ¥
suministro a partir del afo
2020, contribuyendo asi a
los Objetivas de Desarrollo
Sostenible (ODS)



NEW MODEL of MOBILITY DRIVERS - OPORTUNITIES for MATERIALS & TECHNOLOGIES in-move.,,...

5 » Supporting local socio-economic
OU r } Innovating to develop efficient and development by growing lasting
fossil-free solutions for a net zero world partnerships

SUSTAI NABI L ITY b Reducing the impact of pur operations » Making mobility more inclusive
& CSR PRIORITIES and adapting to a changing climate and accessible

Community Responsible

Net zero T value chain

mobility

» Enhancing
environmental
and social performance

P Protecting human rights
through our value chain

Resource People care
preservation and growth
b Applying ecodesign to reduce lifecycle Engaging our people by
impacts from products and services P Creating a supportive workplace and
b Implementing circular models to culture ensuring their safety and
conserve resources and protect health
biodiversity P Leading on diversity, equity, inclusion
and offering to develop and grow
0 ALETOM SA, F020. Al fghts resenssd. Inonmart on contined i ihis document is ndinathe only. Mo represenation or wammanty is ghin or shoukd be relied on that [ s complets or comect orwi| asy o any panicuiar project. This 'will denend on he 1echin ol and commarrial dreumstances . ALST@I M .

M is provided without Babd By and s sutjed 10 change withoul nolics. Reproducson, use O dsciosune 10 thisd parties, wWithout svpress witien authonsation, is siniolly prohibied.



NEW MODEL of MOBILITY DRIVERS - OPORTUNITIES for MATERIALS & TECHNOLOGIES in-move.,,...

Equip our customers with the o 139 kt (-40%) for emissions from Alstom sites ' (Scope 1 & 2: direct and indirect)

) Supparting local socio-economic N ey ; ;
Qur 5 e e e development by goving strg Net zero solutions to achieve Net Zero 2,7 (-42%) reduction in emissions intensity passenger solutions? (Scope 3: sold products)
fossifeesoutons ora net zro word partnerhips = Mobility and deliver on our o s e g O P ;
SUSTAINABILITY |R:;Lu:;t;:ln:?;:tz[fz_;g;:[;:t‘:;[s ) Niirgmoiy e i mobility wmmgmems » 5.9 (-35%) reduction in emissions intensity freight solutions? (Scope 3: sold products)

& CSR PRIORITIES antgloaragiinde e » 665 9CO,/€ (-30%) reduction in supply chain emissions intensity (Scope 3: supply chain)

Community Responsible Accelerate on Ecodesign and o _ _
:zth TITtr: . T Resources R o 40% of circular (recycled) content in newly-developed trains and Infrastructure
preservation 1630U100S and proserve o 85% Waste recycling rate from Alstom sites
biodiversity

) Enhancing
environmental

- + 32% women in management, engineering and professional roles

) tectgunan s Engaging wih our employees  Total recordable injury rate at 1.4
tough e CUCRELCLI (0ugh ot caro and routh 4009 of social care / socal protection coverage

growth o Leaming culture: 25 hours per employee per year
+ 72% engagement Index

Resource People care
preservation and growth

) Applying ecoclesign to reduce lfacycle Engaging our peaple by

impacts from products and senvices ) Creting asupportieworkplce and
) Implementing tircular models to culture ensuring their safaty and C . ty Pannenng inthe growth of our
Conserve resources and protect health ommuni 4 - ; . , )
— ) tedngon sty ety ekson empowerment communes o deliver Socsl ;409000 beneficiaries per year from local actions and Alstom Foundation
and offering to develop and grow mp acl
2 ALSTON SA, 210 A s e nw;tmw:‘u:ngﬁ:»r:’u it . Tl and ol crnadanes . ALSTG‘M .

Enhancing environmentaland g5, of supplirs monitored or assessed on CSR with low or medium net risk

LCETVLETL I social porformance through the ST
vall?:chain value-fham ’ + 1,200 suppliers trained in sustainability and CSR

1 Baveine year 2021722, Target year 2030731 in kt GO26 2. Baselng year 2021722, Target year 2030731 n gCO2 jpkm and Tkm

3 Bosedne yoar 2022/23. Torget year 203031 n oCO2sdded value (€)
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G. CIMALSA onn de Tarragona

G s s rg S Do oot
Consel General de Cambres de Catdurya IFRE |GH( "
de Catalunya .

Port de Barcelona
ANALISI D'OPORTUNITATS DEL TRANSPORT FERROVIARI

DE PRODUCTES CARNIS ENTRE CATALUNYA | EUROPA

“ E E F?rr(gcarrils
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FOCUS ON NEEDS vs FOCUS ON CMED...

]

e ] rd
IN-1Mmove

AAR V % by Railgrup

europa press

El transporte de mercancias por ferrocarril redurs s
929% las emisiones, segun una prueba piloto

BARCELONA, 22 D¢ (EUROPA PRESS)

') b) Ralgrup

TENALACH CIMALSA

Logistica i mobilitat




Sostenible.... Seguro - Eficiente y Orientado al Usuario

Safety

Security
Monitoring

—-

‘Visible

highway comprehensive situation

Road & Network
Control

WORDs-TO-PLAY

Efficiency

—

7S
Manageable

Road network operation analysis

Operation
Optimization Push

Experience

Public Service

L

=  Controllable

Incident dispatch and command ’l'

Video Service
Video parsng platfarm (aigorthm management/servioe orchestration/unified ntesface)

Vencle Vehicle S Acadert
vent monioon
anaysis densty ey monioeng

Video Cangestion

structuring moritonng SN ssan¥oring)

Device moniaring

Big data service

Highway
Video theme
networkin database
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Hadoop MPPOB

Industry Enablement Service

Converged

Communications

e \gg> Tollgates

»
A .
\ Truck Overweight =

- Meazwring Staticn s

National Highway .
Network

Smart service area

Free-Flow Charging

Reglonal Charging Monitoring

- Censé
Vehicle-road synergy ™

Onboard GBU of She cperstion vehSiyo,
[

HighWays  coee e s — — et —

Road Network
Awareness
Video Awareness
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P
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Pt 23
A e
Slope Bridge-Funnel
Maintenance

Connected People

Connected Vehicle

Connected Road

Intelligence

Cognition

Perception

Smart Applications

Business Digitalization

Digital Platform

Data Convergence + Service
Enablement

All Things
Connected

Infrastructure Digitalization




AN\ Y

Technology journeys

Wave 1 - evolving 5G Wave 2 - towards 6G
‘ The Internet of Senses
Tlolographic Augmented humans
C
Enobesfor iR o Next-gen devices & communication / N @
sensors {E’} \ . 5 * ol Connected intelligent |0
\ ! bme 1 1\ |0
’Semonncs dnvencommumcot:on Enhanced network SyStemOfSySteemS AN i ./ a
Novel doto formats features & services 8
‘ 5 ¢ | (Digitalized & programmable | =»
g i E c horctive || i orig hysical world 2
Posmonlng Sensor Dngatal lme&CPSs olloborative | | Digital representation : phy e
fuson everywhere dighibiins | of everything . p Ln
@ ' e @ ; @ o ( Sustainable world )
Energy Renewqbles Reduced emissions Demn:tenqllzutlon Fulfilment of UNSDGs | \_ %,
efficiency |
@: o ‘, 5‘ . o Q O LB  Non-limiting connectivity |
Flexible topologies & deployments Coverage everywhere ‘, Embedded devices Extreme i )
everywhere P performance i S
Lo i ? P 5
Secute IDs Network reliability, availo- Confidential ExtremeNR.AR 8 Al- ’ (L Trustworthy systems o
bility & resilience (NRAR ; ; : i " Integrated assurance of o
' computing | based security automation | trystworthy operotlons Qa
Alogents Closed-loopE E o ~ ‘? i : >
INFRASTRUCTURE MODEL . i | & Intent-bosed ‘ e : o
w ; ™ automation | i i Distributed Al i i 0
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Conventional digital twins

Digital twins used in specific cases
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The 7 Clusters structure the
activities of the CCAM Partnership,
organising the necessary R&Il actions

to advance towards deployment [ | C I |

readiness
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Impacto internacional OVC MODI §

MODI PODIUM

Aleap towands driving automation level 4 features Accelerating the implementation of CCAM technology

generados en el seno de
IN-MOVE!

* Seincluyen otras
provectos donde socios
de IN-MOVE participan:
ULTIMO, AWARE4ALL,

MOVE2CCAM...

+ Top 18 iniciativas CCAM
de Horizonte Europa —

CINEA!
CNN International highlights the benefits of the MODI
M6D| .
\\_// - CNN International h: asted a report about the MODI Project’s goals in Global Connections, a program that focuses on

examples of positive impacts on international trade.



https://modiproject.eu/cnn-international-highlights-the-benefits-of-the-modi-project/

LIDAR
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Low reflectivity objects are harder to
discern or ‘see’

Objects with a low reflectivity compete with
ambient noise so are not readily detected or
classified by Lidar systems.
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Lidar Absorptive Color

Lidar Source

¢ oy YVWWWWWWWWWWW

P Y
r~1h - Lidar Reflective Color

“Innovating together for a better and sustainable future”

Absorptive Pigmentation

(NIR Lidar)

K &K &

£\ Alfarben

Reflective Pigmentation

NIR Lidar)

NIR Reflective

Carbon Black

Primer or substrate

Signal is primarily absorbed by
the carbon black pigmented layer.

Coating does not return
adequate signal to detecior

Primer or substrate

Signal is primarily reflected by the
NIR refiective pigment in the black
layer.

Coating returns sufficient signal
to the detector

0O



Dear Small

HYPERVISOUL Transporte a demanda por ferrocarril
con vehiculos ferroviarios ligeros

Ganadores del I premio

arifena e
Antena TrenLab de Renfe en BEMHH& renfe S0 TecnoCampus <o pmanen
la categoria reto TrenLab

disruptivo o
https://www.lavanguardia.com/economia/innovacion/20230315/8823639/sistema-

gestion-trafico-carreteras-movilidad-futuro-brl.html

Desarrollamos el FERR@M
orguestador de trafico con e ——

Ferromobile www.ferromobile.fr




Advanced
Materials for
Clean and

Sustainable
Energy and
Mobility

in-mo

Composite Materials: Lightness and
Strength

Advanced Alloys: Durability and
Reliability
Recycled Materials and Sustainability

Thermal and Acoustic Insulation
Innovation



ANa
Ideas

Sustitucion

Vidrios Electrénica
electrocromicos vs impresa
Exterior tren Materiales

en compuestos

composite reemplazan
partes metalicas
Impresion
funcional Cables impresos
Panelado Reducir
grueso reduce densidad de los
estructura materiales

HPL + PET para
Interiorismo

ISiS de Disefio orientado al ahorro de material

Optimizacion

Difusor de Proyectar info en
aire integrado testeros, puertas,
en anclajes

Objetos doble

Suelos con _ :
pisaderas funcionalidad
integradas
Aleaciones de
i mayores
Perﬁl_e,s; prestaciones
ext_ru5|on para reducir
l-mlendo espesores
sistemas-
fii as_llderosh Fabricacion
IJ?CIO-n o aditiva optimiza
uminarias T

Materiales mas funcionales

3M 0

Eliminacion
Eliminar Eliminar asientos
ventanas
Eliminar tornilleria-
No equipajes por adhesivos

Eliminar pintura-

Asientos sin

materiales vistos

Una sola
cabina
Disefio Segundo uso
Generativo (bio scrap
inspiring) produccion

eurecCa

Design for Manufacturing

carcasa exterior

29



Analisis de Nuevos materiales para interiorismo

Ideas

Mesilla multifuncional

» Soportes en asiento para dejar el movil y cargarlo

* Material cargador para el movil

» Pestafia en la bandeja para dejar el movil

» Soporte para méviles en la bandeja posterior al respaldo

* Bandejas con posiciones ajustable para comer, leer, etc

p

Materiales inteligentes para calibrar
automaticamente las desviaciones nivelando por
ejemplo los pisos

Reciclabilidad

Composites reciclables en estructuras interiores
Scratch de piezas aeronduticas para hacer
piezas de fibra de carbono recicladas y matriz
termoplastica

Metodologias de reosing a partir de productos en
fin de vida (por €j. Palas edlicas) para piezas de
confort

Partes del tren comestibles

lluminacién variable en intensidad y
color

Ruidos

Material reverberante para
absorber ruidos (por ejemplo,
en la carcasa trasera del
asiento

Evitar el ruido, no eliminarlo

Contactless

Superficies contactless
Deteccion para abrir puertas del
bafio sin contacto

Soluciones que incorporen
aislamiento + recubrimiento interior
(igual que la interior) ahorrando
material

Climatizacién ajustable
personalizada individualmente

Asientos climatizados

Asiento inteligente

Espumas inteligentes —misma

sensacion de confort
independientemente del peso de
pasajero

Identificacion en las pantallas
(quizas en ventanas) de la zona de
paso con informacion de la misma

Identificacién en las pantallas
(quizas en ventanas) de la zona de
paso con informacion de la misma

ove,... eurecal

4 )

. J

Sefializacién de asientos

Proyector con el nimero de
asiento en el propio asiento o en
la ventana
Tejidos luminosos

Nuevos suelos

Suelos de marmol
Suelos de caucho

Desinfeccion

Superficies antibacterianas
Materiales antibacterianos
Asiento cantilever para facilitar la
limpieza

Evitar olores

Suelos y pavimentos ceramicos
de bajo peso para evitar olores

Puertas de intercirculacion de barrera de

30



Analisis de Reduccion de ruido, vibraciones- Ideas

Ideas para trabajar en la
deteccion del ruido

|Ideas para evitar el ruido en fase de
diseino

Involucrar al usuario en la
toma de datos, reporte de
fallos desde el usuario

Trazabilidad de los
equipos susceptibles de
producir ruido

Trazabilidad de los
equipos susceptibles de
producir ruido

Sensorizar partes del tren

Guia de disefo uniones a evitar
Disefio garantice correcto ensamblado
Estandarizacion tolerancias

Combinacion materiales absorbedores
de ruido y vibraciones

Combinacion de materiales de cierre para
reducir vibracion

Aislamientos reposicionables

Vinilo con aislamiento térmico/ acustico

|deas para corregir el ruido
con el tren en explotacion

Aislamiento acustico areas
conflictivas (Bogies,
Climatizacion, Motores diésel)

Aislamiento de espumas de piso

Equilibrio entre peso y
resistencia (demasiado
aligeramiento puede ser
peligroso)

3M ove,... eureca .
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Recycling carbon fiber ; ;
Full composite train body

ReTSwe = ' ' CRRC Changchun Railway

Recycled carbon fiber reinforcements are becoming an Vehicles, a Chinese rolling stock
Increasingly popular alternative in this context since they manufacturer that is publicly
provide a potentially cost-effective and sustainable solution. traded, has made a big

L : . o breakthrough in rail transit by
https://mitcorer-barshi.medium.com/advanced-materials-in-railways-to- constructing a carbon fiber train

improve-operational-efficiency-fd3aac309fba body for the first time.



https://mitcorer-barshi.medium.com/advanced-materials-in-railways-to-improve-operational-efficiency-fd3aac309fba

3D PRINTING - Operators Facts

49,2% 5%

B Functional improvement

m Delivery time reduction

B New part creation

B Obsolescence

@ Reduction of component
costs

B Technology testing

W Partial substitute

W Prodution Optimisation

AM-material type

I Flame-retardant plastic
B metal
M plastic

steel
TPU plastic

66% of parts produced due to obsolescence & 80% in plastic

Confidential & Proprietary

Source : DB

ill_ ] o V by Railgrup

FREIGHT!!!

STRUCTURAL vs NON STRUCTURAL

NON CRITICAL SPARE PARTS
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CIDETEC Surface Engineering develops
a type of epoxy to build lighter and

alﬂe and eco-’fri
Vo

Eoon more sustainable trains

Bio-dased recyriade
rechapable and repaladle

) 2k

o
', o vy’ !(ARMA2020 (R oo ‘ NANOMEDICINASURFACE ENGINEERING
RECYSITE (NPT VO ndustia Feaher EQOXY campoges ot
“Prmducton of Ay \( _ Wasle Vasorisation for automotive and
g m (i Sustalnable KeRathn consiuction sectons’
e n i 1 b et Pao: 2017200 OMNIPHOBIC TECHNOLOGY (REPELLENCY TO ALL
'{““'“fr?[*r_ % Palod: 2017-2018 Coordinator KINDS OF LIQUIDS REGARDLESS OF SURFACE
(U, of Coorinator HOX-Bio-tased TENSION)
tloresing and natural KLIHEP RE Induste
HE\’ES'M”‘.Q - - DESCRIPTION OF THE TECHNOLOGY OR KNOWLEDGE
f;g?d"“‘t"”" Waste valrisation Recyclatie blobased AN omniphobic surface repels both polar liguids
5 compostes (such as water) and non-polar (ocily) liguids, and
Advancad rcyciadie " therefore, has useful technological applications in
S N self-cleanmning surfaces, anti-icing, anti-graffiti, anti-
Diodased compastes L/ fimnger print, anti-bacteria or easy remowval of
8§ - imnsects from surfaces. Thus, thhey can be applied to
y INTERACT industrial sectors such as transport, fabrics,
ECLIPSE ’.1 'IT";OV&'J.‘E?PZ)’!‘.ESW architecture or electronics, promoting the loww
RNl £ NN y | i . POl based adhesion of particles and materials. In order to
polyactic acd COBRA m q mEnbangs 36 007 achieve these properties, CIDETEC developed a
nanocompasies from *Coatings for dicolr Capre gy patented technology that overcomes the limitation
wasle sources’ il p i of the omniphobic state of the art. These
Perlod: 2012-2015 :‘:;f:d-'\gu_ﬁpr g?‘mm;n;s;r‘h technologies are based on high slippery with
Coordinalor :p’_m:y ol EPTENERGY excellent sliding properties versus polar and nmnon-
EpTNEP ) _' polar liguids anmnd on cowvalent bonding to the
2 F— Ry substrate, which increases the durability and
Bi-Nanocompostes el Cals i 3 lasting properties of thie coating. CIDETEC

technologies have been applied on a wide range of
substrates, from metals, plastics, papeer to textiles.



Key insights

-  KPI de sostenibilidad

- Ecodiseno pensando en mantenibilidad y reciclabilidad fin de vida
- Funcionalizaciéon de elementos

- Lightweight

-  Ahorro energético

- Experiencia de usuario

3Mm o eurecal



Multimodal platforms and digital payments

The integration of multimodal platforms and digital payment systems provides users with @ one-stop
solution for planning, booking and paying for various modes of transportation. It opens up unified mobility
management spaces with buses, trains, metros, ridesharing services and even micro mobility such as
electric scooters and shared bikes.

Access to different transport services through a single digital platform has improved the overall travel
experience for citizens, making it smoother and easier.

The use of digital payment systems has streamlined the transaction process, providing autonomy and
reducing waiting times.

This technological solution not only saves time for users, but also contributes to a more efficient and cost-
effective means of managing and operating public transportation systems.

In these environments, users can ecsily recharge their accounts, purchase tickets and access real-time
information.

This compilation of services has significantly expanded the options available to people with diverse mobility
needs. This represents a breakthrough in creating @ more inclusive transportation system tailored to
individual needs.

A
£

=io
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New technologies are helping mobility to reach new dimensions, to optimize models and to offer
more sustainable and efficient mobility solutions.

Maps and improvements for people with reduced mobility

Advanced mapping technologies, together with improvements adapted to the needs of people with
reduced mobility, have brought real and effective progress:

¥ Providing detailed and accurate information on accessible routes, the location of elevators and ramps
v Availability of other essential facilities

v Designated parking spaces

v Accessible restrooms, etc.

The integration of real-time data into mapping applications helps people with reduced mobility make better
decisions about their travel routes.

In addition, the development of navigation tools designed specifically for users with reduced mobility has
further improved the accessibility of urban mobility

Among the most recent developments in the mobility sector, the following stand out:
¥ Vehicular communication, intelligent infrastructures and shared mobility.
¥ Algorithms and data for route optimization.

¥ Autonomous vehicles and delivery robots.



New ies are helpi
more sustainable and efficient mobility solutions.

BUSINESS
INTELLIGENCE

questions questions
you're you're not
asking y . asking

+DATA SHARING
+BUSINESS MODELS
+TECHNOLOGICAL
+NON TECHNOLOGICAL

i l] = T ()‘ , by Railgrup

itity to reach new dimensions, to optimize models and to offer

In conclusion, the integration of new technologies such as artificial intelligence, loT and cloud computing
into mobility is revolutionizing the way we move,

Among the most obvious benefits are:
v The improvement of multimodal transportation planning systems.
v Optimization of time spent on mobility with the associated lower environmental impact.
v The creation of more accessible options for people.
v The creation of smart cities.
v Increasing safety in public spaces.

v The exploration of new forms of mobility.

https://www.openvia.io/how-new-technologies-are-helping-in-making-mobility-more-accessible/



https://www.openvia.io/how-new-technologies-are-helping-in-making-mobility-more-accessible/
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About IN-MOVE, by RAILGRUP

SECTORIAL VISION

TECHNOLOGICAL
INNOVATION

COOPERATION

KNOWLEDGE
VALUE CHAIN

EURAILCLUSTERS

Harvard N9-724-404
BuSiness NOVEMBER 27, 202:
School

¥

CHRISTIAN H ML KETELS

Three Decades of Cluster Policy in Catalonia:
What's Next?

The mood was festive among the close to 400 leaders from government and the private sector that
entered the World Trade Center in Barcelona on December 16th, 2022. There was a clear sense that 30
years of cluster policy in Catalonia was something worth celebrating; fer other policy programs had
been sustained over such a long period of time, surviving through deep changes in political leadership
and economic circumstances. And there were strong indications that this success in keeping the
program active reflected the value it was delivering to Catalonia and its economy. Private sector
leaders confirmed how engaging with the chaster activities had helped their businesses in critical ways.
Additional government agencies wanted to engage onnew chuster efforts

With the anniversary event drawing to a close, the discussions in the leadership team of ACCIO,
the Catalan Agency for Business Compelitiveness, turned! to the future. Should the program continue
inits present formy, or was there aneed for change? Was the cluster approach still relevant 30 years on,
given a fundamentally different economic context and a policy debate that was now considering
ecosystems,societal missions, and strial policies? And was the cluster program playing its
full potential role in addressing Catalonia's broader comp from dealing witha hig]
complex external economic context to nagging questions about whether Catalonia and its capital
Barcelona were losing their touch?

ill _lll O‘ Ye by Railgrup

Innovative Cluster based in Barcelona.

Business Innovation & Digital solutions to meet social challenges in
Sustainable Mobility and Multimodal Low Emissions Logistics sector;

INMOVE by RAILGRUP (INM) Cluster was created in 2002 as the result of
an initiative to strengthen the competitiveness of the railway industry

Access to a large industrial network of partners at International level,

INM has become a benchmark cluster in Spain not only in the railway
ecosystem but in the transport sector in general.

Through open innovation, technological excellence, cross-sectoral
knowledge and the development of joint projects.

INM currently gathers more than 126 members including public and private
operators, engineering firms, start-ups, sensor-mobility systems, OEMs, rail
infrastructure suppliers and logistics stakeholders.

INM is founder member of the European Railway Cluster Initiative (ERCI).
15 Clusters along EU, collaborating together to enhance the competitiveness
of companies in the cluster. More than 2000 SMEs under the E.R.C.I.
Ecosystem.

+20 framewok programme projects catalyzed for members



il]_ ] O Y /by Railgrup

= Nace IN-MOVE by Railgrup | Cluster de Movilidad y Loqgistica Multimodal



https://www.youtube.com/watch?v=43sLSLXdQKQ

About IN-MOVE, by RAILGRUP In-move.,....
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It’s about Communication between
people, the rest is Technology. Peter
Ferdinand Drucker.

in_m Ove by Railgrup

MOLTES GRACIES

gerencia@railgrup.net

www.railgrup.net
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4. Tendencias del sector: Experiencia del viajer

Seamless Mobility

Este concepto hace referencia a la
facilidad de uso del transporte
publico por parte del viajero, que
deberia de ser accesible vy
totalmente integrado. La capacidad
de pagar de forma contactless por
los controles de entrada y salida
(pay as you go) es una innovacién
que permite facilitar la movilidad al

Mayor visibilidad de datos

El viajero quiere conocer toda la
informacién  para realizar un
desplazamiento, como la
disponibilidad del servicio, la
prevision del tiempo de la ruta,
alternativas de  medios de
transporte, entre otros. El door-to-
door mobility facilita al consumidor
una movilidad versatil, resiliente,

Liveable Mobility

El transporte ya no es Gnicamente
un servicio, sino un elemento que
es necesario adaptar a las vidas de
los ciudadanos, a los nuevos
patrones de movimiento, a las
nuevas generaciones y a las nuevas
necesidades.

by Railgrup

in-mao

Multimodalidad

Posibilidad por parte de los usuarios
de informarse, reservar i pagar un
trayecto completo desde un mismo
lugar y aplicacién, aunque se
utilicen diferentes medios de
transporte. La movilidad como
servicio permite realizar todas estas
acciones por parte del viajero.

by Railgrup

Cambios en el reparto modal

Algunos de los cambios sociales y
demograficos ponen en evidencia la
necesidad de reestructurar el reparto
de los modos de transporte de
pasajeros y mercancias.

millor mc

Algunos ayuntamientos como el de Tarragona han inidado

de para un cambio de habitos en
los ciudadanos, priorizando modos de transporte mas sostenibles
que el vehiculo privado.

viajero. intuitiva y con total transparencia.

Con Ia aplicacién TMB App se pueden
titulos de transporte y validarios con el mawil.

La capital de Noruega, Oslo, e "estd convirtiendo en una de
Ias cludades mas “liveable” en lo referente a la moviidad,
gracias, en parte, al su programa llamado*Car-free

iHola Madrid!

BOPTO i st

EXPERIENCIA DEL VIAJERO

-

) 2= i
|- — & ) > &
GotoGlobal permite el uso integrado de diferentes
vehiculos que el usuario necesita para desplazarse por la
Ciudad de Madrid.

€1 plan del MITMA establece diversas lineas de actuacién y medidas
concretas para fomentar un cambio modal en el transporte de
mercancias hacla modos de transporte més eficientes.

La aplicacién TMB ayuda a planificar el recorrido con
toda la informacién de diferentes operadores de la AMB
con el objetivo de mejorar la experiencia del viajero.

RANS!|
FOR LIVABLE

€n el metro de Sevila o de Londres ya aceptan fa
modalidad pay as you go por parte de los iajeros.

CITIES jmmy| mm mmj s

|

€l Forum del Transporte Urbano para Ciudades Habitables,
que se organiza en Manila (Filipines), tiene como objetivo
principal analizarr casos de éxito de las cludades mas
*habitables’ en Asia en o relativo a movilidad.

astalnability/our

We have a momentum - now is the time to act!

Tendencias del sector: Medios de transporte /)

4. Tendencias del sector: Espacios para la mobilidad

by Rollgrup

by Roilgrup

ESPACIOS PARA LA MIOBILIDAD

R Vehiculos eléctricos Vehiculos auténomos Aumento de la micromovilidad
Accesibilidad urbana Urbanismo téctico Redisefio de espacios A nivel estatal, la venta de coches Algunos tipos de vehiculos ya estan Los Vehiculos de Movilidad Personal
Las ciudades y los medios son cada Este concepto estd directamente Muchas grandes ciudades del mundo | eléctricos ha aumentado mucho totalmente  automatizados  (con (como los patinetes eléctricos) y las
vez més accesibles, facilitando que relacionado con el disefio participativo  estédn adaptando sus espacios para » enlos dltimos afios, pero aln no se algunas lineas de metro) mientras bicicletas se utilizan cada vez més
cualquier ciudadano pueda acceder y activo del espacio urbano mediante  facilitar el uso de vehiculos de ) pueden comparar con las ventas que hay otros que aln no estdn en las grandes ciudades.
a todos los espacios urbanos sin intervenciones acotadas y de bajo coste  micromovilidad y garantizar los « que experimentan la mayoria de preparados (coches particulares).
ninguna dificultad. pero que suponen cambios efectivos y a espacios de seguridad de los ! paises de Europa. = . .
" =T i i1kt largo plazo. 9 =g ] B P
=T ST s = =" ;
5 Tl 5
|
|
) ‘
: ’ ; ) L
— - Copenhague se ha convertido en uno de los lugares .
La ciudad de Madrid se ha marcado el objetivo de ser el La autoridad “Transport for London’ en Londres impulsa la més amigables para los usuarios de las bicicletas. ) Lagama de vehiculos de movilidad urbana de Seat, lamada La linea de metro que conecta el aeropuerto de Josep
destino turistico accesible referente en Europa. oviidad Bcthva co - ef. cbjtho, de-que el (SO de. fos ) Moo, incluye motos, patinetesy lé Tarradell la cludad de B
5 trayectos se hagan a ple, en bicl o en transporte piblico en el H autdnoma,
T ]
The 15-Minute City
Putting people at the center
of urban transformation S ey
- El proyecto Cludad de 15 minutos esté disefiado para ayudar < -
Valiadolld ha tomado medidas para hacer su a que las transformaciones urbanas sean lo que necesitamos. £l objetivo de las supe-isitas en Barcelona es conseguir TMB utilza varlos autobuses eléctricos en Barcelona. Todos los coches Tesla vienen de serie con un hardware Blcing dispone de mds de 7.000 bicicletas en la ciutat
movilidad mds amigable para aquelles personas con que sean: ambiciosas, Inclusives, medibles y eficaces. un espacio pablico saludable, mds verde y seguro, que avanzado capaz de ofrecer las funclones de Piloto de Barcelona, de les cuales aproximadamente un 20%
movilidad reducida. Cualquier sitio deberia de estar a 15 minutos caminando o en favorezca las relaciones sociales y la economia de Automitico son eléctricas.

bicicleta. proximidad.
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Networking — Insight - innovation

Aplicacié de les eines
digitals al sector de la
mobilitat

MODI and its requirements are
disclosed to international
stakeholders
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ARTIFICIAL INTELLIGENCE ITIADE EASY
FOR THE RAILWAY AND MOBILITY
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Revolutionise Railway Networks
transforming IoTs data into real-
time Al validated information
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EFFICIENT MOBILITY, MULTIMODAL-PARK&RIDE

2012. THE USER OF THE FUTURE, TOGETHER WITH RENFE

Efficient Mobility. Multimodal.
Infraestructure + Information System + Integrated Mobility

EASY TRIP FIRST APP. BASE of o e
Raa$,..., in 2012, o [ -
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T o IS NOW 2020 DIRECTOR OF rolgsup  mausk?
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‘Railway operation needs can be fulfled by loT Solutions”
Cellnex (Abertis Telecom) SIGFOX Project

INNOVACION

tren del futuro:
Smart Mobility

El usuario

religsup
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UNIVERSAL ACCESSIBILITY IN THE BACELONA METRO
Universal Ac

01. Beginning of the journey

From traditional
mobility to Mobility
as a Service (MaaS)

e 2, R

Digital New mobility Impact of
Transformation patterns telework

Exponential evolution of
technology not only impacted improvement of air quality
the transport sector but also and decentralization of urban
the user’s perception of areas require:

Climate change action,

= The use of eco-friendly day.
vehicles and energy.

= Solutions to reduce traffic
congestion and crowds in
public transport.

= The need to improve
security and safety.

A demand forecast based on
predictive analysis rather
than historical data, and the
need to optimize transport
mobility. offer at every moment of the

Emergence of
platform economy

The emergence of integrated and
integral platforms that foster
mobility data exchange and
collaboration between mobility
operators to share data for the
public good.

Renfe positions itself as a
leader in this mobility
ecosystem, innovating
and adapting to new
needs and generating

positive impact on society
while keeping alive its key
values.

S
Al
Integration of
micromobility

The increase of micro-
mobility in cities as a direct
response to traffic
congestion and air
contamination, and
enhanced solutions to reach
destination quickly and
avoiding traffic jams.
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Satety Selutsons

possible

In Catalonia there are more than 79,000 people betv
and 79 years of age who present visual impairment
we add those over the age of 80 we reach 123,000 p
who may experience difficulties in moving autonomot
using public transport, if there was no accessibility m



KEY DRIVERS for RAILWAY EU

https://www.railgrup.net/in-move-events/

PREVIOUS EXPERIENCE RAILGRUP on
ECOINNOVATION RAILWAY
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La via de la
Movilidad Sostenible, D B0 (miroeane A GnStyCer
un sector que apuesta
por las Personas

y por el Futuro Z5 Tendencias de ecoinnovacién
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Opportunities for a
metropolitan railway
mobility for the future

Etforrocarril del futuro, eficiencio y ( .
mitigacin del cambio climtico s
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ANOMALY-CYBERSECURITY

Train surrounding
« Closest patrols to incident IoT data: Stores,
Restaurants, Gas
station, EV charging
Parking, Tolets,
touristic auractions,
etc.

* Vandalism
* Violence
* Suicide

* Drunk

* Evacuation

Trains loT Data
Hass Crowds ETA, platform,
Crowdness,

temperature, toilet,
restaurants, etc,

SMART DISTRIBUTION

Geo-Localized
Alerts

ANOMALY
PLATFORM

Diverse Data Sources & Collection

Data Verification & Security
Harnessing loT & Beyond Verification, Validation & Cybersecurity

Real-time Distribution & Application
Efficient Data Distribution Channels
* Radicalism Thinkz Real-Time IoT Multi-Layer Map

+ Hate speech

« Terrorism

«
g

Cyberthreat

* DDo$ Attacks
« IoT fintrusion

o 1

Innovative multi-layer real-time technology, based on loTs that communicate with each other.
socfal Network

Analysis User Needs Station surrounding Onboard Train

Connecting the dots
Detection x Train OUIGO N°7875 Q
| What do you need? | e ez
Station
] PR - T [ ‘ _‘“"“‘_" e i surrounding
Citizen ] | ]
Collaborative rocs ’ oo Real-Time
Smart City Alert
Integration F—-." . 1Y Or:lmzvj
F lesniness: ain
* loT sensors * Panfc Button App N 00
L LS|
Contact
e [N Director of Business
Development
Moshe Gazit - +072 54-221-
6002
moshe gazit@thinkz.ai
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Objective

In the transportation sector, the objective of AV Ingenieros is to transfer the experience and know-how of its team to
have a more environmentally respectful transportation infrastructures and to guarantee the comfort standards for its

users.
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SMART LINING SYSTEM

REVESTIMIENTO E INTEGRACION DE SISTEMAS
APLICACIONES ACTUALES

Procesos encadenados de disefio y montaje:

SOPORTES DE
INTEGRACION Y Shrtls(e, AISLAMIENTOS REVESTIMIENTOS
AJUSTE Y EQUIPOS



https://www.railgrup.net/in-move-events/
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Compteur précise et rapide,
en Temps Réel
et non intrusive.
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Reproducir video

App&Town Compagn

Smart Railway Station
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Home Startups Programa Retos Sobre nosotros
Website
limmat-group.com

Status

| Convocatoria

Ganadora de los retos mantenimiento ferroviario del futuro y seguridad operacional
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Ecosistema CCAM

IN-MOVE es miembro de la asociacion CCAM a nivel europeo y ha establecido contactos con
agentes de 1° nivel en Movilidad en Espafa para crear un grupo de interés y presion CCAM a

nivel estatal.
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