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European Rail Journey
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2020

2030

2050

• Framework for multi-modal transport 
information management & payment system 

• Transfer from roads - 30% of freight on >300km journeys
• EU wide multi-modal TEN-T core network

• Transfer from roads - 50% of freight on 
>300km journeys

• Rail share: 50% of medium distance 
passenger traffic 

• All core networks connected to airports
• High quality/ High Capacity rail network



C4R - Vision for European Rail
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Rail as the mode of 
choice for transport 

for  
Passengers  &  

Freight



Affordability related targets
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Economic

Mean access charges No increase

Mean ops costs - 50%

Inf maintenance - 50%

Environmental

CO2 Emissions - 30% -50%

Energy consumption - 50%

Noise levels Eliminate problem 
zones

Safety

Equivalent fatalities -50%

2020 2030 2040 2050



Adaptability related targets
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Interoperability

Cross-border 
movements

Unrestricted, 
Seamless 

Bundling of Freight RS Fully interoperable

Standard Freight 
containers

No restrictions

Service Demands

Freight demand Meets requirements

Passenger over-
crowding

Less than 10% at peak 
times

Climate Change

New rail 
infrastructure All adapted to cope 

with 50 -year forecast
New Rolling Stock

2020 2030 2040 2050



Resilience related targets
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Extreme Weather

Train delays - EW - 40% - 80%

Train Cancellations -
EW

- 30% - 60%

Accessibility

Core TEN-T Accessible by all new RS

Comprehensive
TEN-T

Accessible by all 
new RS

Infrastructure Failure

Train delays - IF -40% -80%

Train cancellations -
IF 

-30% -60%

2020 2030 2040 2050



Automation related targets
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Signalling & Communications

ERTMS Level 2 Implemented across entire rail network

Intelligent Transport System

Multi-modal 
information, 
management and 
payment system

Framework in place

EU-wide standard Completed

Intelligent Monitoring and Diagnostic Systems

Rolling Stock All new Rolling Stock equipped

Infrastructure Maximised on all new inf.

2020 2030 2040 2050



High-Capacity Targets
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Railway Network 

High-speed network > 300%

Core TEN-T Completed

All TEN-T Completed

Intermodality

High-speed rail links to 
core airports

Completed

Rail freight links to 
core sea ports

Completed

Modal Shift (road to rail)

Freight: >300km by rail 30% shift 50% shift

Passengers:
medium distance

At least 50% by 
rail

2020 2030 2040 2050



C4R – Paving the way for the 2030/50 Railway
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• Infrastructure 
• Modular Track Design
• Switches & Crossings

• Rolling Stock – Guidelines for development & deployment
• Freight Wagon Designs

• Maximising useable length, increasing flexibility
• Automatic couplers
• Interchanges and Terminals

• Operations
• Faster recovery from extreme weather events
• Faster & responsive time-tabling
• Common data architecture
• Decision support tool – Capacity Investment Options

• Advanced Monitoring
• Low cost, low energy, close to market sensors



Affordability R&D – Route to 2050 
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O

Infrastructure & Rolling Stock

Cost effective infrastructure (D&C) ………………………………

Cost effective RS (D&C) …………………………….

Optimised insp. & maint. ……………………………………………..

Decision Support Tools

Whole Systems Approach
(Databases, WLCM, Trade-offs)

…………….

Safety analysis model …………………………….

Noise measurement & mapping ……………………

Documentation / Guidelines 

Metrics, Operating protocols,
Specifications, Standard, Certifications etc

………………………………………………….

2025 2035 20452020

Key:  R&D           ;  Demo           ;  Legislation          ;  Implementation 



Adaptability R&D – Route to 2050 

11

O

Infrastructure & Rolling Stock

Inf: Standardised interfaces ………………………………

RS: High-speed / flexible …………………………….

Operations

Command, Control & Comms …………….

Bottlenecks / Borders …………………………….

Depot / Freight terminals 
Capacity/operating protocols 

……………………

Planning systems for climate 
change adaptation

……………………………………

Documentation / Guidelines 

Metrics, Operating protocols,
Specifications, Standard, Certifications etc

………………………………………………….

2025 2035 20452020

Key:  R&D           ;  Demo           ;  Legislation          ;  Implementation 



Resilience R&D – Route to 2050 
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O

Infrastructure & Rolling Stock

Rail infrastructure designs 
(recovering from incidents)

………………………………

Rolling Stock designs for EW 
(recovering from incidents)

…………………………….

Decision Support Tools

Optimised management of 
degraded modes (timetabling, 
routing etc)

……………………….

Planning systems for recovery 
from incidents EW, IF) 

…………………………….

Modelling and analysis of extreme 
weather events

…………………………………………

Documentation / Guidelines 

Metrics, Operating protocols,
Specifications, Standard, Certifications etc

………………………………………………….

2025 2035 20452020

Key:  R&D           ;  Demo           ;  Legislation          ;  Implementation 



Automated R&D – Route to 2050 
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O

Infrastructure & Rolling Stock

ERTMS L3 & higher ………………………

Intelligent infrastructure 
(embedded sensors etc)

…………………………….

Autonomous / driverless vehicles ……………………………………………..

Decision Support Tools

Automatic data collection, analysis 
& interpretation

…………….

Common data structures …………………………….

Integrated Infrastructure / vehicle 
Systems

……………………

Documentation / Guidelines 

Metrics, Operating protocols,
Specifications, Standard, Certifications etc

………………………………………………….

2025 2035 20452020

Key:  R&D           ;  Demo           ;  Legislation          ;  Implementation 



High Capacity R&D – Route to 2050 
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O

Infrastructure & Rolling Stock

ERTMS L3 & higher ……………………….

Homogeneity – design, operations ……………………………..

Closer running of trains …………………………….

Higher levels of GoA …………………………………

Decision Support Tools

Operations – modelling & 
simulation

…………….

Whole system modelling …………………………….

Documentation / Guidelines 

Metrics, Operating protocols,
Specifications, Standard, Certifications etc

………………………………………………….

2025 2035 20452020

Key:  R&D           ;  Demo           ;  Legislation          ;  Implementation 



Passenger/Freight - Rail / Road
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Challenges – Technologies & Time

16
Page ▪ 16

Autonomous vehicle
sales > 21M p.a

Can rail overcome challenges 
from emerging automotive and 
aerospace technologies & offer 
better/more rapidly achievable 

solutions?

ERTMS Level 2

First Major Route
ERTMS Level 3 ?

Convoy Operation

2020 2030 2040 2050

Rail

Road

Air

Now

Rlat/iTBFM/Intelligent Approach
Rollout 

Trucks platoons 
Adoption rate(1%)

Connected &  
Autonomous Trains

??>>

Commercially available (50% 
adoption)

Increased Capacity, Reduced delays/cancellations, fuel burn & 
CO2 emissions 
Rlat Research 2010; Trials (2015); Implementation (UK-Canada: Nov 2016); lateral 
separation from 1 degree (60 NM) to ½ degree (30 NM)
iTBFM: International Time Based Flow Management to optimise runway utilisation; 
reduced delay minutes in adverse weather conditions: 15 days of strong headwinds in 
Nov 2015, 25000 delay minutes saved

Roll-out of the European Rail Traffic Management 
System (ERTMS) has been ‘too slow’
Target: Entire network to be equipped by 2030
4100 kilometres or less than two per cent of the EU rail network has been 
equipped by the end of 2016 

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjS0LC1_ODOAhWCuRoKHe5NB68QjRwIBw&url=http://autocaat.org/Technologies/Automated_and_Connected_Vehicles/&psig=AFQjCNFasd9u9IzVpDdRVFgVdmKHNxkkrA&ust=1472365866262849
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