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A safe and affordable High-Speed Service
at your fingertips

BARCELONA
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High speed / High capacity
High quality fleet

3.000.000 +95% Changed the
passengers punctuality passenger profile

The sustainable choice!

Digital Railway: Effective Asset Management 2
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OUIGO Knowledge Organisation

KEY POINTS

Technical knowledge

Skills
Motivation

Respect

Digital Railway: Effective Asset Management
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SIMPLE PROCESSES / NATIVE DIGITAL

Significant savings
beneficing to the final user

Digital Railway: Effective Asset Management
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Effective partnership

Synergy between
operations and
maintenance

Board Book

FLEET PLANNING

& MONITORING 1

Digital Railway: Effective Asset Management

Customer

w Portal {
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Demand Task
Optimizer Sequencer

Risk/Cost
Simulator

WORKLOAD OPTIMIZATION
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Digital

Depot Planning

Service
Execution
System

EXECUTION

Smart
Trouble Shooting
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Technical data supports quality of service

TRAINTRACER

AUTONiA;I'ED MAINTENANCE

Digital Railway: Effective Asset Management
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Operational data supports resources efficiency

BCN MAD BCN MAD

\ NIGHT
DEPOT» | REPAIRS IN | PLANNED MAINTENANCE IN | STATION
STATION DEPOT DEPOT DEPOT

Safery of line Departure Departure Arrival
Checks shed depot station
- Departure Arrival WC drain
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Train preparation in the depot

06:08 |[r. usas

G/ Thank you

l & Train 0K

Technical preparation

G/ Power up

6/ Braking tests

[;J/ Traction tests

6/ Safety systems tests

[5/ Customer systems tests

6/ Cleaning check

Digital Railway: Effective Asset Management

Numero de (mpleado

Declaration of train ready Traln moves from depot
to the IM - ADIF + CO to station - H - 0:50

Duracion media por Empleado

Train departure - HOO

Taller N° de Tren

By driver
By depot
By trainset
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@ Morocco 2023
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Business Steering through Business Intelligence

BE:.:-'I.:ngeests Market Emplaver
attractivi
Plan positioning ty
E b y - 9 ,"" .

A

SERVICE ASSETS
QUALITY CONDITION

Purchase experience

IM slots Transport plan WC, AC

- Maintenance RASK Punctuality Galley
- Crow On board /Station Cleaning
Overheads Services

Digital Railway: Effective Asset Management
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KEY TAKEAWAYS

+ Key business challenge is to maximize
fleet safe use in revenue service

* Fleet health is a virtuous circle:
availability > reliability > availability

¢ Operational data-based performance
is driven by excellence in processes,
systems, with key people and
partners

» Address together key innovation
challenges in the industry

THANK YOU !!!
ouico

Digital Railway: Effective Asset Management
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ITALY, SOUTH KOREA, SPAIN AND
FRANCE: EVIDENCE FROM HSR
LIBERALIZATION

Adj.Prof. Andrea Giuricin

CESISP — at University Milan Bicocca

Senior Transport Consultant at The World Bank and United Nations
Adj. Prof. MSUC and University Southern California,

Board member — Global Business Travel Association, ltaly

Frm.Visiting Professor at China Academy Railway Sciences, Beijing, China % _
CEO - TRA Consulting Z ONCEF $| i’s/
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HSR DEVELOPMENT
HSL: Year of Operation and GDP per capita
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ITALIAN BUSINESS MODEL - HSR

There is the incumbent, a State Owned Entreprise, Ferrovie dello Stato (FSI) that control the
Infrastructure Manager (RFI) and the Railway Undertaking (Trenitalia).

FSI| HOLDING

ITALY, SOUTH KOREA, SPAIN AND FRANCE: EVIDENCE FROM HSR LIBERALIZATION Page 3
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HSR DEVELOPMENT

Q_Search Bloomberg Businessweek

The Discount Airline Model Is
Coming for Europe’s Railways

@® Ryanair and EasyJet transformed low-cost continental
travel. Get ready for no-frills trains.

By Carol Matlack

%NCF uic’

Get Ready to Ditch Your Business Class
Flight

Europe’s rail operators have ambitious plans to exploit the flight-shame
phenomenon. They still need to make trains consistently convenient.

By Chris Bryant
29 ottobre 2019, 08:00 CET

Look at Italy, where upstart Italo-Nuovo Trasporto Viaggiatori SpA has
joined the incumbent Trenitalia SpA in offering train services. In just four
years the two companies doubled their share of traffic on the Rome to Milan

ini Italian Revolution
Bloomberg oplnlon The train has become the dominant way to travel between Rome and Milan

W High speed rail W Arr W Hoad
80 % modal share

60

2008 2012 2016

Source: Andrea Giuricin paper
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FREQUENCY AND REVENUES

Connections per day Additional revenues in the HSR market
(in min of euro)
800
600
6
400 /
: : : . . 0 0 ]l
Milan-Rome Paris-Lyon Madrid-Barcelona  Berlin-Munich
2011 2012 2013 2014 2015 2016 2017
M Incumbent ™ New Entrant B [talo H Trenitalia
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YIELD AND DEMAND

HSR in Italy
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MODAL SHIFT AND COST EFFICIENCY
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AIR vs HSR

@ Vueling
Easyijet
@ Italo

HSR

@ Aer Lingus

@ Alitalia

@ Iberia
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EXPERIENCE OF COMPETITION: SPAIN

HSR Madrid-Barcelona 3rd Quarter HSR Madrid-Sevilla 3rd Quarter

AV 2019 AV 2022 AV 2019 AV 2022

B AVE WAVLO ®OUIGO
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COMPETITION IN SOUTH KOREA AND FRANCE Track Access Charge for new
. : > SRT started the operation in entrant in France

December 2016 - ]
> SRT has two main lines -8%
(Seoul to Busan, Seoul to -16%

Mokpo), with an open access

competition in the mayority 37%

part of the infrastructure 1styear 2nd Year 3rd Year

Reduction of the track access charge is a key element

> Ma| ntenance from Kora” High-speed rail network ; e
to increase the competition.

(the incumbent) g

Asymmetric regulation for new entrants is an element

» 32 Sets of train (22 leased el
n{ to be considered (introduced in France for Trenitalia

by Korail
Y b France — optional at the third year).
> New —station in  Seoul & Rsr Trenitalia France had 1 million passengers in the first
(SUSGO) ST Emarpebintivee £ "
6 K@rai year of competition.
> MOU with NTV Load factor of 70%.

ITALY, SOUTH KOREA, SPAIN AND FRANCE: EVIDENCE FROM HSR LIBERALIZATION Page 9
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MODAL SHIFT AND TRACK ACCESS CHARGE
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Access Charge cost in HSR on total
cost of a railway undertaking
57%
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H
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I
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h
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6,7 e
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Travelling time and Rail Modal Share
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HSR PRIVATE OPERATOR
ITALO - Passengers

. I I I I
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ITALO - Ebitda Margin
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ITALY, SOUTH KOREA, SPAIN AND FRANCE: EVIDENCE

FROM HSR LIBERALIZATION
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Are independent EU regulatory bodies

made out of the same material?

A comparison study between the ART (France)
and CNMC (Spain)

Inigo AGUAS ARDAIZ
PhD in railway transport, ENPC, France / |
Session1-4.1 Commercial / Intramodal competition =~ ONCF y i’;/



HISTORY AND RULES OF REGULATORY BODIES IN EU
Directive 2001/14/EC, Article 30. - Directive 2012/34/EU (recast), Articles 55,56 & 57

Independence, 3 types:
% Ministry-dependent
% Government dependent
% Parliamentary accountable

Association of all European regulators:
Important reasons of independent regulators:

4 Credibility IRG-rail

% Political uncertainty

Independent
< Number of veto players Regulators® Group - Rall

ARE INDEPENDENT EU REGULATORY BODIES MADE OF THE SAME MATERIAL? Page 2



HISTORY OF REGULATORY BODIES IN FRANCE

{/'A IMI_E{Q% Autcrite de régulation \0 arafe r Au t or i t é E .
%-3;31 / e e n e

PEREGULATION Rérosiacars FraNGAISE
December 2009 October 2015 October 2019

des activitdg ferroviaires

DES TRANSPORTS

The regulatory power is constant despite changes (caused by external reasons).

Most important functions:
% Control of infrastructure & essential facilities access charges.

% Confidentially information of IM & RU.

+ Resolve all conflicts between different actors: IM, RU, security agency, transport authorities, etc.
% Control all legal texts about railway sector.

+“ Intervention in any kind of change of IM president.

% Control of accounts separation of IM and incumbent RU.

+ Control the international cabotage traffic.
ARE INDEPENDENT EU REGULATORY BODIES MADE OF THE SAME MATERIAL? Page 3
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HISTORY OF REGULATORY BODIES IN SPAIN

( : R F - COMISION NACIONAL DE LOS
?ﬁi SRR MERCADOS Y LA COMPETENCIA
Mars 2005 October 2013

Change from a Ministry dependant organisation to an independent authority.

Most important functions:
“ Control of infrastructure & essential facilities access charges.

% Confidentially information of IM & RU.
+ Resolve all conflicts between different actors : IM, RU, security agency, transports authorities, etc.
% Control of accounts separation of IM and incumbent RU.

“ Authorize news traffics (economic test for PSO).

ARE INDEPENDENT EU REGULATORY BODIES MADE OF THE SAME MATERIAL? Page 4



@ U HIGHSPEED % NCF uic

Morocco 2023
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HIGH-SPEED ROUTE LENGTH FROM 2012 TO 2020

{in km per country)

8 586
8334
8007 &0
7134 7397 437 ® Denmark
6623 963 W Austria
109 109 B Switzerland
1104
m Netherlands
m UK
7 658 W Belgium
> 166 2675 2675 2648
2030 M Ital
2033 2033 2033 Y
B Germany
France
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2426 2424 L LI -
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DECISSIONS AND ACCORDS BY BOTHS RB

202 2021 200 2019
ART 26 26 29 47

CNMC 11 12 15 20

ARE INDEPENDENT EU REGULATORY BODIES MADE OF THE SAME MATERIAL? Page 7
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TO SUM UP
- Railway market needs independentregulators fora good developmentin a open scenario.

- Spanish and French regulator bodies are independentand try to use its legal power.

- Inboth cases, actions of the RB have started a dynamic of change even if they have maybe not the
same power strenght.

ARE INDEPENDENT EU REGULATORY BODIES MADE OF THE SAME MATERIAL? Page 8
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inigo.aguas-ardaiz@enpc.fr
PhD in railway transport, ENPC, France
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COMPETITION IN HIGH-SPEED SERVICES IN SPAIN:
Active Infrastructure Management
for a competitive market

Juan Montero, UNED & FSR

b/ ;
Rodolfo Ramos, Alfonso X & ICCA %)NCF uic/

Session1-4.1 Commercial / Intramodal competition
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SPAIN HAS IMPLEMENTED A UNIQUE LIBERALIZATION MODEL

+» Competition IN the market: three competitors in most part of the high-
speed network.

* Active infrastructure management to optimise capacity in tracks,
stations... (services +60%).

% Competitive allocation of track capacity in 3 Framework contracts,
as more candidates (six) than capacity (congestion).

“*Competition started in May 2021: first results.

Competition in high-speed senices in Spain Page 2
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The High-Speed Network in Spain
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CHALLENGES

“The largest network in Europe, and 2nd in the world in terms of kilometers, but low usage
intensity:

“ Kilometers of high-speed lines and usage intensity (2019)

Country HSL (km) Passenger-kms Million passengers/km
(millions) per HSL km

% Source: UIC 2021
“*And still, congestion in main passenger stations in Madrid (Atocha), and Barcelona
(Sants). Alternative stations in construction (Chamartin & Sagrera).

Competition in high-speed senices in Spain Page 4
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REFORM TO INCREASE PASSENGERS

“*Active infrastructure management: ADF| AV leads the reform.

“ADIF AV optimised the time-table in three main corridors (MAD-BCN, EAST and SOUTH):
“*ADIF defined services: stations, indicative time for departure, speed, waiting time in destination.
++60% more daily services than before.

“*ADIF AV distributed track capacity into three asymmetric packages, including capacity in
all three corridors, in the form of Framework Agreements for 10 years:

“»Package A: 70% of capacity (incumbent model).
“»Package B: 30% of capacity (head-on competitor).

“»Package C: 10% of capacity (low-cost model).

Competition in high-speed senices in Spain Page 5
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COMPETITIVE ALLOCATION OF CAPACITY

% Six railway undertakings filed capacity requests for Framework Agreements.

% No capacity available for all 6, so competitive process triggered.
% Allocation criterion: most intensive use of the infrastructure:

_ No. of paths requested % of the total no. of available paths in the
package

PACRAGE R -y

Page 6
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COMPETITION ALREADY STARTED...

% Three competitors already in operation:
“*Renfe launched low-cost Brand (AVLO).
“0uigo SNCF) started operations in MAD-BCN in May 2021 and MAD-VLC in Oct 22.
“Iryo (ILSA-Trainitalia) started operations (MAD to BCN & VLC) in late 2022.

%Ouigo & Iryo have not fully deployed their operations (COVID).
“They all use rolling stock owned by them or shareholders (no ROSCO).

“*No disputes around service facilities or drivers.

Competition in high-speed senices in Spain Page 7
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IMPACT 1: RAIL GROWTHS AGAINST AVIATION

+ Sharp increase in intermodal share as newcomers enter the MAD-BCN route.

Train/plane intermodal share of main rail journeys.

90 4 -

P_/__‘_—___’—o-\:_-//_/‘/ﬁ/é

80 A —

701

e

.————/-

2016 2018 2020

—e— Madrid-Alicante/Alacant —e— Madrid-Malaga —*— Madrid-Valencia

Trayecto
—e— Madrid-Barcelona —e— Madrid-Sevilla

Source CNMC (2022), Informe Anual del Sector ferroviario 2021, p. 60.

Competition in high-speed senices in Spain Page 8



) | monseeeo Zoner uic)
IMPACT 2: INCREASE IN PASSENGERS

«» COVID recovery faster in routes with competition

Quarterlv interannual evolution 18Q1 to 22Q2 Madrid-Barcelona corridor.
Plazas Ofertadas Viajeros

2,000,000 //

1.000.000 A

04
18T118T3 19T1 19732071 20T3 21712173 22T218T1 18T3 19T1 19T3 20T1 20T3 21712173 22T2

Producto =#= AVE -+ AVLO -+ QOuigo —#= RENFE - Total —#= Total
Source CNMC (2022), Informe Trimestral 2022 3T.

“_Newcomers rapidly grow in passengers & market share Ouigo 29% in MAD-BCN.

Competition in high-speed senices in Spain Page 9
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IMPACT 3: PRICES

s»Early to make full analysis.

% Aggressive yield management by all competitors, also incumbent.

% Reference: 43% reduction in MAD-BCN prices in late 2022 (Trainline).

“*While prices increase 14% in routes with no competition.

Competition in high-speed senices in Spain Page 10



WIN-WIN SITUATION?

% High-Speed passengers win more services (55% increase), and lower prices (40%
reduction).

“*ADIF AV wins higher revenue in track access charges (€2 Billion over 10 years).
“*Newcomers win access to market, but profitability a challenge in low density routes.
“*Incumbent wins or loses?:

% Increases overall number of passengers? Not clear.

% Increase overall revenue: probably not.

+ Difficulty to cross-subsidize other public services.

Competition in high-speed senices in Spain Page 11
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UIC/Florence School of Regulation (2022). UIC study on the regulatory
framework, October 2022.

Juan Montero: UNED (Madrid) & Florence School of Regulation
juan.montero@eui.eu

Rodolfo Ramos: Universidad Alfonso X & ICCA.
rodolfo.ramos@gmail.com
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LIBERALIZATION: ADIF IN THE
PROCESS OF LIBERALIZATION OF
PASSENGER SERVICES

Javier Lopez Ordieres
High Speed Railway Traffic Manager. ADIF. Spain % _
Session1-4.1 Commercial / Intramodal competition ~Z ONCF s,] fs/
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Introduction to Spanish High Speed Railway Traffic
Liberalization model
Capacity and Traffic criteria

Traffic evolution

ADIF IN THE PROCESS OF LIBERALIZATION OF THE PASSENGER SERVICES Page 49
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INTRODUCTION TO SPANISH HIGH SPEED RAILWAY TRAFFIC
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LIBERALIZATION MODEL - PROCESS
FOURTH RAILWAY PACKAGE

% Transparency and non-discrimination. Proactivity.

+“ Objective: To improve the service offered to citizens:

W | < Sustainability. éﬁ‘ Pp%
- - < Connectivity. B S
o . Zans”
; < Safety.
<« PCNVC and DGMOVE B 2. endorsement

Application for Allocation and signing

framework agreements

)
T

framework capacity

years Coordination of service

Lo

timetable
TR N T
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LIBERALIZATION MODEL - PACKAGES

TRANSPARENCY
CAPACITY FRAMEWORK OFFERED
DIRECTION AND DAY

Madrid-Barcelona Madrid-East Madrid-South

48

5 5 5 15

53 53 61 167

14

34 32 34 100
Increase %
Offered/2019 50% 65% 75% 65%
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LIBERALIZATION MODEL - PACKAGES

Z,
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ALLOCATEDS FRAMEWORK CAPACITY

PACKAGES

ALLOCATED
COMPANIES

renfe

PRODUCTS

STAKE HOLDERS

l~ » ‘“?

H ‘
V4 * AR N
I rrenitavia GLOBALVIA

SN
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CRITERIA CAPACITY 2. - / / / /

% Fulfil all requests for train paths
TRAFFIC

% When not possible: alternative proposal ole
) o . % Change of operating mode at stations
% When not possible: prioritisation criteria
% Change of Madrid Atocha and Chamartin head stations

% Capacity allocation: line and congested stations

» Expansion of stations and workshops

% Increased testing for material commissioning

ADIF IN THE PROCESS OF LIBERALIZATION THE PASSENGER SERVICES Page 55



TRAFFIC EVOLUTION: INCREASE ON MADRID — BARCELONA HSL

renfe w
AN/ E @ November 2022

May 2021 June 2021

February 2008

Madrid — Barcelona — Figueras HSL

Years | Trains

2019 26.968

| 2022 | 39.118 |
adifF
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TRAFFIC EVOLUTION: INCREASE ON MADRID — EAST CORRIDOR

renfe
y D BF
ANSL -
‘ /- October December 2022
December 2010
VALENCIA

February 2022 ]
Madrid — Valencia

2022
Y, @ TF
Madrid - Alicante _ June 2023
ALICANTE June 2013 B F F F ©° N O®
i e — -
~ Dpate |  Tains
December 2019 1.414

| December2022 | 2276 |

adifF
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TRAFFIC EVOLUTION: ESTIMATION ON MADRID — SOUTH CORRIDOR

w

2023 March 2023 2024
December 2007 [ B EF B

SEVILLA MALAGA

Madrid — Sevilla and Madrid — Malaga

Years | Trains

2019
| Estimation in 2023 | 32.000 |

renfe renfe

AN \Y/2
April 1992
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MIGHSPEED HIGH-SPEED RAIL: THE RIGHT SPEED FOR OUR PLANET
Morocco 2023 Under the High Patronage of his Majesty King Mohammed VI

THANK YOU

Javier Lopez Ordieres

» adif jlopezordieres @adif.es

www.adif.es

A\
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