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Executive summary
The main objective of the project NEAR2050 is to study the future demand on the railway
sector, determining which variables affect railway services the most. To define users’
behaviour and the most important variables, it is necessary to establish what are the
customer’s opinions and variables that condition their choices when choosing a transport
mode. Thanks to this, future user behaviour can be predicted, and future railways demand
can be enhanced. Therefore, the aim of this report is to summarize all data of all deliverables
of project NEAR2050 so far and answer the projects` objectives in line with the S2R multiannual-action-plan (MAAP).
Task 6.1: report of recommendations
Summarise and conclude the outcomes to recommendations regarding the objectives of
Shift2Rail multi-annual-action-plan (MAAP) into a proposal for change that addresses all
stakeholders and actors. It is clear, that there have to be different levels of detailing, to give
the chance to get a rough overview for first information as well as precise explanations of
promoted changes and actions to have detailed guidelines for implementation.
The major goal of this work package is to match the results of all previous work packages
with the objectives of S2R multi-annual-action-plan (MAAP). For that, all outcomes (e.g.
influence factors, scenarios, Mega-trends, customer requirements and needs, etc.) will be
collected and connections, discrepancies and conclusions will be worked out to have a
harmonised and verified summary of all project content.
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Ideal Final Result
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Internet of Things
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Intelligent Transport Systems
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Person with reduce mobility

PSC

Project Steering Committee

Ptp

Private trip passenger

RUT

Random utility theory

T.X

Project Task

TRIZ

Theory of Inventive Problem Solving

S2R

Shift2Rail

SP

Stated Preference survey

VR

Virtual Reality

WP

Work Package
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1 Introduction
1.1

Background NEAR2050

The increasing population is a fact today. Cities will become megacities and sprawl to
unprecedented levels. The demographic changes that we are experiencing will continue and
will greatly influence people’s mobility.
To achieve these changes the current systems that are in place must be changed. People will
require a different mentality and will be able to choose different means of transport for their
mobility. Passenger services will have to deal with increasing numbers of people with specific
mobility needs. The question is what means of transport will they choose? What are the keys
to attracting more passengers to use these services? In terms of freight; how will the needs of
freight services change in the next few decades? How can the existing freight services change
to suit the demands that these new urban conglomerations will place on them? What are the
most important influence variables for them?
Whatever systems are put in place must cover aspects such as, efficiency, affordability, quality,
comfort, accessibility, punctuality and reliability, flexibility, information and value for money.
These long-term needs and expectations need to be analysed to get a better understanding
about them. However, it is equally important to analyse megatrends and future scenarios as
railway passenger and freight services will form the backbone of the transport system, linking
major urban hubs and feeding into multi-modal local transport networks.
The railway industry, one of the most long-term oriented industries existing, is now facing the
faster and faster life cycles of its most competitive transport mode, the road transport sector
and its related technologies. The competitive situation of the rail industry is suffering from its
lack of flexibility and from the far better “client orientation” of other modes. To overcome such
a backlog the rail industry has to anticipate trends and developments at an earlier stage and
has to adjust its system accordingly.
Thanks to Shift2Rail which is the first European rail joint technology initiative to seek focused
research and innovation (R&I) and market-driven solutions by accelerating the integration of
new and advanced technologies into innovative rail product solutions. Shift2Rail will promote
the competitiveness of the European Rail Industry and will meet the changing EU transport
needs. The NEAR2050 project is aligned with the objectives of Shift2Rail and will ensure that
the results can be used in further research in this programme.
The Shift2Rail initiative together with its Multi-Annual Action Plan (MAAP) is one major step in
this direction to better meet the users’ requirements and adjust the railway transport service
and product to their needs.
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A methodology based on citizen participation will be applied to get a better understanding of
their problems, opinions and perceptions in terms of mobility in the railway sector, looking from
the points of view of both the workers and the users.
The aim is to understand what the current requirements of railway users are and how they will
affect future railway use. Will it be through evolving user needs or through the changing
characteristics of the railways? This is the challenge being addressed by the NEAR 2050
project.
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1.2

Document Structure

This document is divided in 7 main sections.
The first one presents a brief introduction of this deliverable, describing a brief resume that
was carried out in WP6 to develop this report.
The second section describes the state-of-the-art research and therefore identified gaps
leading to recommendations of future research approaches. This is detailed in section 3, that
introduces to the overall results of NEAR2050, summarised in D6.1, explaining the research
approach of NEAR2050 and pointing out differences to former studies, to create a unique effort
for S2R.
Section 4 is giving answers to the formal objectives of NEAR2050 followed by section 5 that
tries to connect the S2R objectives, represented by key challenges and capabilities out of the
S2R MAAP Part A.
Section 6 focuses how rail could become a user-centric service provider, followed by section
7, that shall give a perspective of ongoing future research activities of the NEAR2050
consortium.
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2 Paradigm shift – how to bring innovation to the rail system1?
2.1

State of the art in innovation research in rail

The Shift2Rail funding program and other European initiatives work consequently on research
and development in order to innovate the European railway system. Following former reports
and roadmaps the following six main challenges were defined:
• Increase rail attractiveness for passengers and goods (connectivity, fluidity, passenger
experience, service extension …)
• Increase rail competitiveness, reducing operational costs, as some non-EU countries are
managing to achieve good results in this respect
• Sustain and further develop the environmental friendliness of rail
• Decrease time to innovation through revisiting standardisation and regulations, and moving
to open technologies (communication, information systems, financial transactions/ticketing,
localization, automatic driving)
• Sustain and further develop the railway sector robustness, through education, training, and
improvement of processes and tools for design, manufacturing, and operation
• Effectively leveraging new technologies such as digitalization, new materials, big data, energy
storage and efficiency, and many others.
Following this roadmap, it can be said that only a holistic approach addressing the whole
railway system on all levels can bring an innovation contribution.
Going through earlier innovation studies and European railway innovation projects, a strong
emphasis on technical solutions was observed. Here the railway system is quite well
development regarding the technology issues of wagons or infrastructure. Also, organisational
topics like freight transport scheduling or passenger train scheduling is well developed to
certain stages.

1

ERRAC: Research and Innovation – Advancing the European Railway http://www.errac.org/wpcontent/uploads/2016/04/CER_FosterRail_publication_2016_DEF.pdf, 14.02.2018
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2.2

Gaps:

Due to the state of the art in innovation research in the rail sector some gaps have been
identified. Closing these gaps would increase the users and experts’ acceptance of technical
and societal changes as well as create synergies with other innovation research areas.
These gaps are:
•

rail innovations are not properly translated for the “outside world”

•

the focus is only on the rail system – not the whole transport system

•

best practice from other transport modes/branches/industries are poorly considered

•

studies do not combine quantitative and qualitative studies within the holistic approach

•

recent studies do not consider the future perspectives

NEAR2050 tried to fill these gaps by using user-oriented research approaches, quantitative
and qualitative methodologies with a strong focus on derived objectives from the future
perspectives.

2.3

Being “icebreakers” – start changing the minds of rail sectors stakeholder

In terms of technology, what users want and what exists on the market already show quite a
good correlation. In addition to this, the users already know how to use this technology such
as ticket machines, smart phones and associated apps etc. An interesting development is
however that people in the industry are more optimistic about positive changes in comparison
to the travelling public. This may be as a result of there not being enough publicity brought to
new developments or these developments failing to be successfully rolled out due to lack of
up-take. A larger effort is needed to inform the end users as to what advancements are being
made, what new services and opportunities are on the market and how the end users
experience can be enhanced by taking on board these new developments. It also shows that
users have been disappointed and do not expect any more that the rail sector is fast and
efficient in implementing new technologies. Any progress and success achieved needs to be
communicated much more than before to users and especially non-users outside the sector.
Rail needs to become a leader again or communicate the leadership where it is existing
already. Autonomous driving (Metro systems), electromobility (a high percentage of rail-based
transport-units in Europe are already transported in electric vehicles) and some new
technologies and applications are examples for this. Many surveys show that attitudes towards
mobility have begun to change among young urban people where digital gadgets have
replaced the car as a major way of identification and status message.
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A gap exists between what the end users of rail services see as being achievable in the future
and what is actually achievable. However, with this said, it can be surprising how quickly new
technologies are adopted. This in particular is pushed by forcing the use of these technologies.
In the past this has been the use of ticket machines instead of ticket counters, a more modern
version is the switch to cashless ticketing with enforcement through the resulting higher fared
faced with using cash.

2.4

Fuzzylogic – no cause and direct consequences – complex system

The project NEAR2050 built up a complex system of 24 main influence factors to the railway
system. They describe the whole railway system from the perspective of a system thinking
approach. Below they are listed:
1. passenger comfort / needs
2. development of EU / government
3. Environmental awareness
4. energy transformation
5. Aging world
6. Changing workforce / changing society
7. The female century
8. Smart everything
9. Intermodality / synchro-mobility
10. Urbanization
11. Post-industrial service society
12. Supply chain integration
13. Liberalisation of transport sector
14. Standardisation of transport sector
15. Last mile
16. services for users / stakeholders
17. Automation
18. Cargo mobility
19. Service integration by extensive collaborative models
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20. Infrastructure
21. Rising traffic demand / cost / productivity
22. Future technologies / modularization
23. Data transfer / security
24. Game changers
In order to analyse such a complex system, a Fuzzy Logic approach is required. The Fuzzy
Logic theory is a branch of logic designed to allow degrees of imprecision in reasoning and
knowledge, typified by terms such as 'very', 'quite possibly', and 'unlikely'. Examining the
European railway system this Fuzzy Logic approach of the study framework was helpful for
the project NEAR2050. Railway is a complex system and if you consider all 24 mega influence
factors you cannot only operate with binary evaluation just as 0 or 1 but you need also “quite
possible” and more. An analogy to this is given with the Fuzzy Front End of Innovation (FFEI)
approach that describes the early stage of identifying influence factors and innovation ideas in
an ongoing innovation process.
Furthermore, for complex systems the theory of linked thinking is useful, where there is a need
to differentiate between no impact, little impact and strong impact in analogy. The project
NEAR2050 was breaking down the complex system problems by building of future miniscenarios. The future mini-scenarios are based on user journeys of different personas that are
types of passengers, types of freight customers and rail operators. Selecting the persona and
her/his requirements also different influence factors with different impact levels are relevant for
the fitting future mini-scenario.
The outcome of this Fuzzy logic approach for complex systems is shown in the description of
the future mini scenarios of the project NEAR2050.

2.5

Rethink the railway system

The Railway system is a tradition-based transportation system with quite long terms regarding
life and innovation cycles. It is well established and has reliable technology and security
standard. The leading opinion makers are often technology minded and used to long life cycle
periods. In order to rethink the railway system and bring it to a Railway 4.0 new innovation
approaches are mandatory. The railway system can roughly be separated in service providers
and users. Within the system of service providers, a lot of innovation projects and initiatives
were carried out so far. However, concerning the user system there is a lack of user centric
innovation approaches.
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The question must not be “What can the existing railway system do for the user?” but should
be stated as “Which requirements and needs does a user have?”. With this user centric
innovation perspective, the railway system can be rethought to a Railway 4.0 status.
So, what is the consequence of putting the user in the centre of all innovation perspectives?
Most important, the benefit for the user comes first. The railway system should be innovated
to the maximum positive user journey experience. Use principles like IFR – Ideal final result
thinking, where you follow green field innovation thinking to remodel the railway system. Here
the question is not “Which benefits could the existing railway system deliver to the users but?”
but should be like “Which are the maximum positive user experience and how does the system
setup look like to deliver these benefits?”
The good news is that often there is not a direct correlation between money spent for
innovation and impact on user satisfaction. Many user needs can be satisfied with more user
convenience measures just like digitalised services or services of new suppliers. Here the
investment in relation to user benefits is in good balance and improve the user satisfaction in
short terms.
Following these new approaches, the future of railway will be bright and there will be good
chances for the achievement of the main goal of increasing the volume of railway transports.

3 Introduction – what is the approach of NEAR2050
This chapter will describe, which approaches were used to achieve results in line with the S2R
challenges and capabilities summarised in the multi-annual-action-plan part A and which
methodologies were used to integrate all current and future stakeholders of the rail system and
to implement new approaches into the rail system research.

3.1

Challenges and capabilities of S2R

In the executive view of the multi-annual-action-plan (part A) published in November 2017, 8
key challenges for the European rail sector are mentioned, as identified in the MAAP 2015:2
Challenge 1: Strengthening the role of rail in the European transport sector
Challenge 2: Quality of service

2

Shift2Rail-MAAP-Part-A_Executive-View_webfinal; p.18ff; 10.12.2017
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Challenge 3: Cost
Challenge 4: Integrating the European rail market
Challenge 5: Infrastructure
Challenge 6: Competitiveness
Challenge 7: Skills
Challenge 8: Innovation
These challenges will have an intense effect of the development of the European rail sector
and lead to key opportunities of the European rail sector.
To realize these opportunities and the vision of S2R 12 innovation capabilities are required:3
1. Automated train operation
2. Mobility as a service
3. Logistics on demand
4. More value for data
5. Optimum energy use
6. Service timed to the second
7. Low cost railway
8. Guaranteed asset health and availability
9. Intelligent trains
10. Stations and “smart” city mobility
11. Environmental and social sustainability
12. Rapid and reliable R&D delivery
The approach of NEAR2050 and especially the focus of the report of recommendations is to
address all these key challenges and innovation capabilities or even acknowledge and
evaluate them with the NEAR2050 project results.

3.2

Qualitative and quantitative analysis

NEAR2050 combined both qualitative and quantitative analysis to answer the objectives
regarding the future challenges of the rail sector until the year 2050. Current user requirements
and the technical and societal needs were identified by focus groups and expert interviews all

3

Shift2Rail-MAAP-Part-A_Executive-View_webfinal; p.30ff; 10.12.2017
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over Europe as well as by online surveys with a lot of participation from all kind of stakeholder
of the rail sector.
The future expectations and the future influencing trends that have to be considered were
identified by expert interviews and focus groups again using face to face interviews as well as
online surveys on the one hand, by discrete choice models of modal share and the future
preferences of users and by trend analysis with statistical evaluations of consistency and
qualitative future projections of these trends and their influence on the rail system on the other
hand.

3.3

Holistic approach

The holistic approach of NEAR2050 can be divided into 3 main research areas:
•

Technical orientation: What technical achievements will have to be implemented to
compete in the future mobility sector?

•

User centric approach/user view: What are the user expectations for a competitive
future rail sector?

•

Trend analysis approach: What trends and influencing factors will affect the future rail
system?

To achieve this the following overall working plan was defined and worked off:
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Figure 1: overall work plan of NEAR2050

3.4

Differences to actual studies and research approaches
•

New methods to reinvent railways
▪

IFR-ideal final results & greenfield

The ideal final result is one of the tools used during the problem definition phase of TRIZ
(Theory of Inventive Problem Solving). It describes a solution to a problem free of any
mechanisms or constraints from the original problem or issue. This is similar to “re-engineering”
in the process management world, in which processes are “blown-up” and revamped. Think of
it as an ideal end-state without any strings attached from the current issue we are facing.4

4

Triz-journal: https://triz-journal.com/innovation-methods/innovation-triz-theory-inventive-problem-solving/findideal-final-result/, 16.02.2018
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Similar to this is the green field approach. This approach is often used to re-plan production
plants. If you want to get the best layout of the plant, you have to get rid of all constraints
initially. Then you engineer the ideal layout. Step by step you implement the existing
constraints but only if absolutely unavoidable.
▪

Scenario techniques

The scenario technique is typical toolkit to bring outcomes of trend researches into application.
The influence factors and trends that have impact on a system such as the railway system are
interpolated to a future time point under a degree of uncertainty. Scenario technique is making
assumptions on what the future is going to be and how your system environment will be
influenced. In detail future scenarios called mini scenarios are identified containing a specific
set of uncertain factors and trends. The factors and trends are selected in relation to the
persona who is the main actor of the scenario or any other focus perspective. The output of
the scenario techniques are several mini scenarios that describe possible futures.
▪

Disruptive innovation approaches

Disruptive innovation approaches are game changer innovations. They have the potential to
change existing systems and to bring up new market players in short time. Often the disruptive
innovations are combined to new technologies and/or business models. In the beginning they
are not mainstream but can replace the existing market players in a short period. It is the task
of innovation management to challenge their own business model permanently for threats of
disruptive innovation in order to maintain and sustain the own business.
•

Look at the whole system of transport

NEAR2050 took a look at the overall EU transport system. An overview of maritime, inland
waterways, air and road transport has been compared with railways.
Thanks to this, we were able to see the gaps of others transport modes. This lead to the
questions, how railways can fill in these gaps and how they can be complemented by railway
mode.
NEAR2050 analysed the railways passenger and freight transport
Modal distribution between railways and the rest of transport modes has been analysed as
railway mode have to coexist with all different transport modes and its beneficial characteristics
have to be highlighted.
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•

Priorities for user categories

Rail system users have been divided in several groups: academic and experts, passengers
and railways staff and workers, as different points of view from different user’s types have to
be considered.
All users have been studied regarding their needs, their expectations and their requirements
to answer the following questions: What do they want for the actual and the future railway
transport mode? And what do they need right now and what will they need in the future.
Normal (individual) and combined SWOTs analysis (strengths, weaknesses, opportunities and
threats) have been made and analysed not only individually but also in common, so variables
for each group and common variables for all population were obtained.
•

Simulate parameters for increase and decrease of car usage

Focus groups and in-depth interviews, give us an initial idea to differentiate the most important
variables to increase or decrease car usage. These are also tools to reach the most
participation possible of all rail users. However, survey analysis is needed to have a real vision
of the importance of user requirements.
This study shows a practical vision which was based on people’s answers from the survey.
Estimations and predictions are based on important variables for users. By means of stated
preference survey with a lot of scenarios, it is possible to have an idea of measurement of
each variable. Each variable can be quantified and ranked. All of them supported by people
opinions also serve to make future predictions, as passenger and customer satisfaction is
really important to choose transport modes. Thanks to focus groups, in depth interviews,
workshops and survey analysis we could develop what people need and what they want within
the rail system (now and in the future) to be competitive with other transport modes – especially
the car.
•

Combination in depth results and the overall picture

The task of the project NEAR2050 differs from studies carried out on explicit and clearly
defined research topics. As already introduced, railway in all extends is a complex system. The
24 mega influence factors identified show the ambiguity one has to deal with when rethinking
railway. The goal of NEAR2050 was to examine existing study results and gather new in-depth
results in the white fields of research in the railway system. Examples for the in-depth results
refer to the user requirements, persona analysis and needs and constraints along the user
journey. Adding these new results to the existing outcomes were used to create the overall
picture for the Railway 4.0.

Page 24 of 135

NEAR2050-D6.1
•

User centric views

NEAR2050 wanted to add a focus in research actions beside the technology driven approach
to better understand the key factor of all transport modes: the user. This is also in line with the
S2R MAAP Executive view (part A).

Figure 2: Vision and strategy structuring principles5

In that sense project NEAR2050 used “design thinking” methodologies to create a vision of the
future user expectations.
Personas as specific descriptions of all kind of users were created as well as service blueprints
that were made for all customer and stakeholder personas for different use-cases (e.g. longdistance travel, short distance travel, different types of rail stakeholders).
The service blueprint is an applied process chart which shows the service delivery process
from the user's perspective. A simple way to think about blueprints is as a process chart which
consists of inputs, process and outputs.
Inputs → Process (transformation) → Outputs

5

S2R MAAP Executive view (Part A); page 15; 22.04.2018
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Service blueprints include actions and the amount of discretion for varying each step. A service
blueprint is always constructed from the user's perspective. A typical service blueprint
identifies:
Customer Actions: The steps that users take as part of the service delivery process.
Front-stage (Visible Contact Employee) Actions: Steps taken by contact employees as part of
the face-to-face service encounter.
Back-stage (Invisible Contact Employee) Actions: (The 'line of visibility' separates the frontstage and back-stage actions). Non-visible steps taken by contact employees behind the line
of visibility. e.g. taking a hotel or restaurant reservation by telephone.
Support Processes: Activities carried out by employees who are not contact employees, but
whose actions are required for the service to be delivered.
Physical Evidence: Tangible elements associated with each step that has the potential to
influence user perceptions of the service encounter e.g. uniforms, delivery vans
Inventory (if required): the amount of inventory build-up required for each step
Line of Visibility: Line that separates front-stage and back-stage actions

Figure 3: service blueprint scheme
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Within these service blueprints critical touchpoints of the user with the rail system are defined.
To make rail future-fit, these touchpoints have to be perfectly designed and considered while
creating the future rail system.
•

Frist project to address part A of MAAP (executive view)

Project NEAR2050 is the first project that combines its results with the interpretation of the key
challenges and innovation capabilities in the Multi-annual-action-plan part A. This leads to an
evaluation of both contents to see if these reports result in the same consequences or if there
are additional research areas that have to be considered.
•

Which influencing factors are mostly fixed and which ones are more flexible

Based on discussions with experts and the outcome from the various interviews and
stakeholder meetings, the following division of the influence factors was chosen. These are
divided in terms of if the development of an influencing factor is going to happen and if there
is some flexibility in the outcome (fixed) or if there is still some uncertainty as to whether it will
happen (flexible).
Flexible

Fixed

Passenger comfort / needs

Aging world

Development of EU / government

Intermodality / synchro-mobility

Environmental awareness

Urbanisation

Changing workforce / changing society

Post-industrial service society

Smart everything

Standardisation of transport sector

Supply chain integration

Automation

Liberalisation of transport sector

Service integration by extensive
collaborative models

Last mile

Infrastructure

services for users / stakeholders

Rising traffic demand / cost / productivity

Cargo mobility

Future technologies / modularization

The female century

Data transfer / security
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Game changers
Energy transformation

4 Objectives of project NEAR2050
Over the next decades population will increase, cities will become megacities and sprawl to
unprecedented levels. The demographic changes that we are experiencing will continue and
will influence heavily on people’s mobility.
In order to cope with these changes, the current systems that are in place will have to be
changed. People will require a different mentality and will have to choose different means of
transport for their mobility. Passenger services will have to deal with increasing numbers of
people with specific mobility needs.
In terms of freight; how will the needs of freight services change in the next decades? How can
the existing freight services change to suit the demands that these new urban conglomerations
will place on them?
Whatever systems are put in place, theywill have to cover aspects such as, efficiency,
affordability, quality, comfort, accessibility, punctuality and reliability, flexibility, information, and
value for money.
The railway industry, one of the most long-term oriented industries existing, is now facing the
faster and faster life cycles of its most competitive transport mode, the road transportation
sector and its related technologies. The competitive situation of the rail industry is suffering
from its lack of flexibility and from the far better “client orientation” of other modes. To overcome
such a backlog the rail industry has to anticipate trends and developments at an earlier stage
and has to adjust its system accordingly.
The rail sector in Europe, in terms of both passenger and freight, finds itself at the mercy of
aging infrastructure, IT systems that are behind the times, complicated border crossings and
cross-border operations, various safety systems, various electrical systems, overly
complicated booking systems, old-fashioned customer care and services to name a few. These
are all issues that will not be easily rectified and as such the sector must face the fulfilment of
these and new future challenges to have any chance of solving these problems thereby offering
While it is clear that several political steps have been taken to allow an efficient railway industry
to develop its service according to the market needs, this project shows that still many topics
remain unsolved and have to be tackled by the industry itself.
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The overall objective of NEAR2050 has been to determine the long-term needs of different
actors in the railway sector. In order to achieve this, and based on the project brief, the project
partners looked at five main topics.
A determination of the long-term changes in future needs
Where the connections and dependencies of the relevant stakeholders in the rail sector were
analysed and detailed. This focused on high-speed traffic, regional passenger traffic, urban
and suburban traffic, and freight traffic. The integration of future developments of S2R were
assessed as to how they correlate with the current thinking of industry experts.
A determination of user requirements
This topic focused on current and potential passengers and derived what they require and
what is missing at the moment. User behaviour, before during and after a journey were
assessed
A determination and analyse of mega-trends and scenarios until 2050
This topic focused on developing influencing factors, mega-influencing factors, and trend
analyses. The trends have been derived for the best-case, realistic, and worst-case scenarios
until 2050. Mini-scenarios have been developed with combinations of these brought together
to show the perspectives and possibilities through a combination of storytelling and service
design.
Effects of 10% fewer cars
Building on the theme of trend development, further analyses have been carried out to see
what social changes will occur is a 10% in car reduction is achieved. This has been assessed
through the use of surveys, focus groups and stated preference surveys. The social changes
that can be expected from a reduction in car usage have been assessed and an analysis
carried out to see how this will affect future rail usage.
Correlation with the Shift2Rail Master Plan
This report focuses on correlating the outcomes with the Shift2Rail multi-annual-action-plan
(MAAP). Outcomes from NEAR2050 in terms of improving services and customer quality,
reducing system costs, enhancing interoperability, and simplifying business processes have
all been considered.

4.1

What obstacles have to be solved, what has to be considered to increase
rail usage?
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This chapter will introduce the reasons people using rail as their mode of transport now
followed by users` expectations how the future car usage will be. A short introduction of expert
opinions for the future operational aspect in rail will lead to a detailed SWOT analysis of the
present rail system, user requirements and rail affecting trends that have to be in mind shaping
the future of rail.

4.1.1

Why are people using rail services nowadays?

According to the estimated models related to WP3, the most important influencing factor why
choosing a certain transport mode corresponds to the travel time, which shows that in longdistance trips the airplane becomes a more attractive alternative. The number of services
available throughout the trip, is also a key factor, followed by the fare or ticket price.
The variables that have been found to be the least important are the possibility of carrying
animals on board, the segregation of services in different classes and the information about
activities at the place of destination. This makes sense since the possibility of carrying animals
only affects a small sector of users, so it does not represent the general picture of the service.
Class segregation indicates a differentiation of fares, which turn out to be an important
attribute, however the existence of different price ranges is not really interesting for the
participants. Finally, information about activities at the destination may not be interesting
because most travellers already have information prior to the trip or have previously fixed
activities. Maybe rail can add value-added services to be the one who is providing the users
with this information.
Different users showed different preferences. Therefore, the variations in the level of
importance of the railway attributes are important. The most important conclusions in relation
to this are:
•

The security associated with security checks represents a much more important aspect
for women than for men and especially for the elderly. At the present time this type of
controls is not homogenised throughout the European territory, so it can generate some
sense of insecurity to this sector of the population.

•

The level of income affects the use of the railway in such a way that people with a
higher level of income choose the railway even when the ticket price is higher as it is
more comfortable than the available alternatives as long as the total travel times remain
similar. In the smaller income ranges, the price of tickets becomes more and more
important.

•

Users who use the railway on a daily or very frequent basis mainly focus on the
attributes related to a good reliability and access, such as high frequencies, acceptable
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travel times and nearby locations of the stops to both access the railway and to reach
their final destinations. On the other hand, people who use the railway less frequently
(once or twice a month or even a year) are mainly influenced by the ticket fare.
•

The inhabitants of rural areas are mainly focused in travel times when choosing the
train as their means of transport. In contrast, in cities, although travel time is still a key
factor for the choice of railway, variables such as frequency, price and urban and
interurban connections gain more value.

•

Finally, the cultural and regional aspects influences, how the railway is seen by the
respondents and which are the most important factors for them. It has been possible
to observe a certain correlation between European areas, on the one hand between
the countries of central and northern Europe and on the other hand between the
Eastern and Mediterranean countries. Centre and North Europe can be seen as the
most developed ones in rail infrastructure and services. In that sense, the future
evolution of both Mediterranean and eastern countries will probably tend to mimic the
evolution that the countries in the centre and the north of Europe have already
experienced.

4.1.2

What are the expectations of future car usage?

In the project NEAR2050, one objective was how the car usage in the future will affect the rail
system. More specifically about what can happen if the use of the car decreases by 10%.
Within WP 5 respondents have been given the opportunity to express their opinion on what
they think about the trends of car use for six proposed scenarios: urban, regional and longdistance travel now, 2030 and 2050 and for two purposes - work and leisure. The results
obtained in the survey are shown in figure 4 the black line within the boxes represents the
average of values of the responses, which range between -100 and 100, meaning a decrease
in use of 100% or an increase in the use of 100%. The boxes in dark blue show the limits of
the 25th and 75th percentiles, which means, that 50% of the answers obtained are within this
box. The T-shaped lines show the dispersion of the sample, hosting at least 95% of the data.
The average of the data shows that in general, in all cases the use of the car is expected to
decrease, further, this decrease could be substantial in some cases, with average values
between 10 and 30%. In general, comparing the two horizons, 2030 and 2050, in all cases it
is expected that the reduction in the use of the car will be greater in the more distant horizons.
The greatest decrease would be in urban areas and long distance for the year 2050, this being
around 30%, on the contrary the shortest would be in the short-term regional distance.
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Figure 4: Survey results: Future car usage

4.1.3

What are the experts’ opinions?

In terms of the future, there is consensus that hypothetical alternative transport systems could
become reality and represent a threat to the railway sector, more specifically to long or very
long-distance services and especially high-speed services. But these new systems would have
to be economically viable and competitive and must fulfil all the safety standards and norms
that the user expects. All this cannot be seen in the near future.
There has been a notable reduction in the numbers of staff members and an increase in
automation over recent years. This increase in automation generates a certain level of distrust
for a section of the population, mainly the elderly, because they do not understand how the
machines work which could become a barrier to them accessing the railway sector.
Access for people with reduced mobility has not been fully implemented and the reduction in
staff has aggravated the problem because in many cases these people cannot receive the
assistance they require to access the train.
Meanwhile, it is generally agreed that automation will continue to be introduced, resulting in a
service which is almost completely impersonal where the user will have to make their journey
on their own led by digital services without any form of personal assistance.
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As a summary of the expert’s interviews and as a preparation for the SWOT analysis (see
WP3), obstacles were clustered in weaknesses (from the system itself) and threats (outside of
the system but with influence on the system).
Threats according experts’ interviews:
•

Lack of human touch, excessive automation or electronic services which substitute
human personnel.

•

High cost of creating possible new networks (infrastructure)

•

Transfer services badly addressed in neighbouring countries.

•

Limited space available to make changes to car parks.

•

Illegality of parking at the railway station.

•

Adoption of changing legislation is not immediate and may cause confusion, the users
may be affected by this.

•

The lower profile of the railways when doing maintenance work under adverse weather
conditions.

•

Automatic ticket selling systems may represent a barrier for certain sectors of the
population.

•

Innovative new systems like the Hyperloop may become competition with long-distance
high-speed services.

There are obstacles regarding costs, lack of human touch (automatic systems), legislation, and
new technology. Not all of them out of the railways system itself but they have a lot of influence
on it.
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Weaknesses according experts’ interviews:
•

Lack of services at non-mainline stations and at some mainline stations.

•

Few parking spaces for private vehicles at stations and in most cases requiring
payment.

•

Lack of information when incidents occur.

•

Too much fare information.

•

Few staff members available at stations and on-board trains.

•

Too much automation for ticket sales, generates a barrier for the elderly.

•

Infrastructure of the conventional network is obsolete and badly maintained.

•

Conventional network: quite leisurely journey times and considerably longer than other
modes.

•

Very high inflexible fares

•

Complete lack of offers of group and family fares along all the corridors.

•

Different track gauge (international and metric).

•

The web sites could be improved

•

No luggage controls except when there is a terrorism alert.

•

Difficult access for people with reduced mobility due to a lack of facilities and support
staff. The stations are not adapted to persons with reduce mobility

•

Lack of facilities for transporting bicycles. A very small number of bicycles are allowed
on board.

•

Unnecessary loud speaker repetition of information on board the train, such as
temperature or speed, instead of using a screen.

•

Shortage of connections with public transport at the station.

•

Small stations with little traffic are austere and lifeless.

•

Food and drink services have insufficient variety and quality

•

The punctuality of the local rail service is not good and causes distrust in the user.

•

The company management is not good enough.

•

Lack of information in services

•

Bad accessibility for persons with reduced mobility

•

infrastructure problems with interoperability

When we asked experts about future the main obstacle for the future of urban railway transport
mostly the answer was to improve frequency. In 2nd rank answers were about reliability,
regularity, accessibility, permeability (accessing the trip generating zones), and connectivity
(between different lines, the same or different operator).
Page 34 of 135

NEAR2050-D6.1
Talking about the future of local railway transport the stations are located in the very hearts of
the cities. Also, high importance is the presence of direct connections with other transport
modes and infrastructures (airports, ports, etc.).
The future of long-distance railway transport is connected with: speed, reliability, regularity,
auxiliary services (e.g. place to stay during the travel to do leisure or work activities).
The experts think that the main variables where improvements would help to increase
passenger numbers in the future are as followed:
For intercity and urban routes:
•

The reliability of the service.

•

The journey times.

For long distance routes:
•

Services on board the train.

•

Accessibility.

•

Journey time.

In relation with freight transport, railway goods transport is ideal for carrying huge volumes
over long distances, but we should not forget about the transportation of smaller volumes or
values over shorter distances. It is necessary to create large trans-European transport
corridors in which the railways are the star act. Great obstacle is the rigidity of railways when
complementing with other modes.
In a short to medium term some conditioning factors are technical factors e.g. Track gauges,
the coexistence with high speed passenger transport and the elimination and/or total
automation of administration and physical operations.
Creation of the railway’s motorways, a combination of railway and road transport (train, truck)
could be on solution for the intermodal freight transport. Important is, that advances in
technology must also serve to the freight transport in railways.

4.1.4

What are the user requirements nowadays?

The process of ranking user requirements continued with a detailed SWOT analysis as basis
for the preparation of the user requirements analysis within WP 3 and WP 5 of project
NEAR2050.
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4.1.4.1 What are the weaknesses and threats of the railway sector now?
The weaknesses and threats derived from focus groups can give us an idea of the obstacles
which have to be solved to increase rail usage:
•

Problems with parking at the station.

•

Scarce and expensive food and drinks services.

•

Lack of information and coordination during incidents.

•

Repetition of the same films on board.

•

Uncomfortable and not spacious enough seating.

•

Lack of control of on-board luggage spaces.

•

Service charges for buying the ticket on the internet, WIFI service.

•

No toilets at isolated stations.

•

Lack of security. Proposal of checks similar to airports.

•

Difficulty to take bicycles on board.

•

Poor punctuality.

•

Not enough frequency, above all on high demand days (weekends, public holidays…).

•

Difficulty of making transfers due to excessive automation (difficult for the elderly).

•

Absence of PRM (people with reduced mobility) services.

•

Low frequencies for medium and long-distance services.

•

Lack of staff in general, above all noticeable for PRM accessibility to the train.

•

Complicated transfers and lack of coordination at some places.

In the combined SWOT analysis, the corresponding answers of the different focus groups are
highlighted in the middle.
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Figure 5: Combined SWOT Analysis. Weaknesses taken from first in depth interviews and focus groups
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Figure 6: Combined SWOT Analysis. Threats taken from first in depth interviews and focus groups
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In a similar way threats have to be treated carefully:
•

Excessive automation, more human touch requested. Human supervision needed.

•

Difficult to surf web site, not instinctive.

•

Reduced timetables compared with the bus.

•

Use of older trains with poor facilities.

•

Use of magnetic levitation or vacuum tubes when available.

•

Opportunity to travel with pets.

•

Restrictions on pets.

•

Loss of passengers over long distance to future technologies.

4.1.4.2 How is the level of importance of railway attributes?
The most important variables for users give us a clear idea how to prioritize the main obstacles
to be solved to increase rail usage. Within WP3, taken from D3.2, the variable set was ordered
from most to least important using Best-Worst scaling technique. The Best-Worst exercise
consisted on selecting the most important and the least important variables from a subset of 4
variables. Combining all the responses the final order of importance was defined.
The variables considered were:
1.

Number of daily and hourly trains.

2.

Fares (Fare policy, discounts, low cost services…).

3.

Connections with urban transport at the station (both for access and arrival).

4.

Connections with interurban transport at the station (both for access and arrival).

5.

On board information (connections and transfers, stops, incidents…).

6.

Travel time by train (duration of the trip).

7.

Information about Public Transport connections at the station.

8.

Location of the station near city centre.

9.

Ease of ticket purchase (more sale points, vending machines, online purchase…).

10.

On board comfort (comfortable seats, ergonomics, on board services).

11.

Transfer time from one train to another.

12.

Security (on board against accidents).

13.

Travel time to get to the station.
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14.

Information about interurban Transport connections at the station.

15.

Accessibility for people with reduced mobility.

16.

On board services (restaurant, sleeper-cars, crèche, silent-cars, Wi-Fi, plugs…).

17.

Information to access the station.

18.

Ticketing system (electronic ticket, integrated ticket with other transport systems…

19.

Possibility of carrying luggage with no weight limitation.

20.

Security (police controls at the stations, luggage control…

21.

Duration of the security controls when accessing the train (luggage control).

22.

Seat reservation.

23.

Car parking availability at the station.

24.

Environmental policy of the company.

25.

Bicycle parking availability at the station.

26.
Services in local language and in English (information and services available in multiple
languages).
27.

Possibility of carrying bikes on board.

28.

On board service segregation (1st and 2nd class).

29.

Possibility of carrying pets on board.

30.
Information about activities at the destination (Economy, leisure, services in
destination…).
With all the data gathered in the surveys MNL discrete choice models where estimated. The
results of this models show, on one side, the order of importance of the variables, and on the
other side the importance difference between two variables, this is, how much important is one
variable in comparison to the other.
In the next table (Table 1) the order of the variables is shown, being 1st the most important
variable and the last the least important one. Figure 7 shows the results of the MNL discrete
choice model, values have been normalised between 0 and 100, 0 meaning no importance at
all and 100 meaning top importance. The differences in values show the difference in
importance, so, close values mean similar importance levels while a big difference in values
means big difference in importance.
Table 1: Variables ordered by importance

Order
1
2
3
4

Variable
Travel time by train (duration of the trip)
Fares (Fare policy, discounts, low cost services…)
Number of daily and hourly trains
Connections with interurban transport at the station (both for access
and arrival)

Acronym
TVT
PR
NUM
CONI
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5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

Connections with urban transport at the station (both for access and
arrival)
Location of the station near city centre
On board comfort (comfortable seats, ergonomics, on board services)
Transfer time from one train to another
On board information (connections and transfers, stops, incidents…)
Ease of ticket purchase (more sale points, vending machines, online
purchase…)
Travel time to get to the station
Information about urban Transport connections at the station
Ticketing system (electronic ticket, integrated ticket with other transport
systems…)
Security (on board against accidents)
On board services (restaurant, sleeper-cars, crèche, silent-cars, Wi-Fi,
plugs…)
Information about interurban Transport connections at the station
Accessibility for people with reduced mobility
Security (police controls at the stations, luggage control…)
Duration of the security controls when accessing the train (luggage
control)
Seat reservation
Car parking availability at the station
Possibility of carrying luggage with no weight limitation
Information to access the station
Bicycle parking availability at the station
Services in local language and in English (information and services
available in multiple languages)
Possibility of carrying bikes on board
Environmental policy of the company
Information about activities at the destination (Economy, leisure,
services in destination…)
On board service segregation (1st and 2nd class)
Possibility of carrying pets on board

CONU
LOC
COM
TFT
OBI
PUR
AT
UT
TICK
SOB
SERV
IUT
ACC
SPO
ST
RE
CP
OBL
IA
BP
LAN
OBB
ENV
IAD
SEG
OBP

The variables chosen as the most important by the respondents have turned out to be those
related to the level of the basic services, mainly travel time, price and frequency (Number of
daily or hourly trains). In a second level are the variables of access to the service, those that
connect the stations with other public transport services, both urban and interurban, and also
the nearby location of the stations to different points of interest. Once the essential aspects of
the trip are satisfied, additional services such as comfort, information and good ticketing
systems became important. As less important variables are those related with more specific
services, such as: The possibility of carrying bicycles or animals on board, the environmental
policy of the company or the segregation of 1st and 2nd class tickets.

Page 41 of 135

NEAR2050-D6.1
The differences between the different variables can be considerable. In Figure 7 it can be seen
how the importance of the most important variables is established linearly, while in the lowermiddle part of the table the level of importance remains constant, this means that respondents
perceive these last variables with more or less the same level of importance. The least
important variables show a great difference compared to the rest, so it can be deduced that
they are really insignificant variables.

Figure 7: Importance levels according to MNL model
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As some variables show synergies between them, a total of 6 clusters have been defined
grouping variables that have similar meaning: 1 - User’s Information; 2 - Total Travel Time; 3
– Tarif and fares; 4 – Comfort; safety and auxiliary services; 5 – Intermodality; 6 - Environment.
Next table, Table 2 show how the classification has been made.
Table 2: classification for survey variables Best Worst

CODE

Variables ordered by Best-Worst

Acronym

Group

1

Information to access the station

IA

1

8

Information about urban Transport connections at the station
Information about interurban Transport connections at the
station
On board information (connections and transfers, stops,
incidents…)
Services in local language and in English (information and
services available in multiple languages)
Information about activities at the destination (Economy,
leisure, services in destination…)
Travel time to get to the station
Transfer time from one train to another
Travel time by train (duration of the trip)
Number of daily and hourly trains
Duration of the security controls when accessing the train
(luggage control)
Location of the station near city centre
Fares (Fare policy, discounts, low cost services…)
Ticketing system (electronic ticket, integrated ticket with
other transport systems…)
Ease of ticket purchase (more sale points, vending
machines, online purchase…)
On board comfort (comfortable seats, ergonomics, on board
services)
On board services (restaurant, sleeper-cars, crèche, silentcars, Wi-Fi, plugs…)
On board service segregation (1st and 2nd class)
Security (on board against accidents)
Security (police controls at the stations, luggage control…)
Possibility of carrying bikes on board
Possibility of carrying pets on board
Possibility of carrying luggage with no weight limitation
Accessibility for people with reduced mobility
Seat reservation
Car parking availability at the station
Bicycle parking availability at the station
Connections with urban transport at the station (both for
access and arrival)
Connections with interurban transport at the station (both for
access and arrival)
Environmental policy of the company

UT

1

IUT

1

OBI

1

LAN

1

IAD

1

AT
TFT
TVT
NUM

2
2
2
2

ST

2

LOC
PR

2
3

TICK

3

PUR

3

COM

4

SERV

4

SEG
SOB
SPO
OBB
OBP
OBL
ACC
RE
CP
BP

4
4
4
4
4
4
4
4
5
5

CONU

5

CONI

5

ENV

6

9
12
16
30
2
3
4
10
26
29
14
17
25
5
11
15
18
19
20
21
22
23
24
6
7
27
28
13
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The results associated with the groups are shown in figure 8. The graph shows the maximum
and average results of the subtraction between the Best (Most important) and the Worst (Least
important) responses of the BW exercise of the survey of all the variables that are included in
the same group. So, a very negative value means that within that group some variables are
considered very unimportant while positive values mean the opposite. The average value
shows the average level of importance of all the variables belonging to the same group. The
value 0 is established as a neutral value of importance, values less than 0 mean non-important
variables and values greater than 0 mean important variables.

Figure 8: Importance per group

The respondents consider important the information regarding the connections of the stations
with other public transport systems and the information on board. While the possibility of having
information in several languages and the information about the activities available at the
destination have received very low scores.
The total travel time has turned out to be a very important variable. In addition, although the
level of importance varies, all the times associated with a trip are important for the user.
Therefore, any effort to avoid wasted time along the full journey will have a very positive effect
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on users. The only time variable that is not important for the respondents is the duration of the
security controls, this is not important because the time used for these purposes increases the
security sensation of the users that see the controls as necessary.
The price and the tariff policy in general have turned out to be the most important variable. The
price of the trip is considered the most important variable; however, a good price must be
accompanied by a good ticket purchasing system, regardless of the possibility of different
types of tickets such as physical, electronic or combined with other means of transport.
The comfort and auxiliary services are generally considered quite insignificant. The only
variables associated with this group that are considered important are on-board safety against
accidents. The rest, although different in level, are not important for users.
Intermodality is considered important when combining other public transport systems, while
car parks at stations are not important. This fact is consistent with the results from D3.2, where
it was observed that railway users mainly use other public transport systems to access the
stations. Having parking for bicycles is less important than being able to take the bicycle in the
train, so it can be said that the people who make a trip combining bicycle and railway prefer to
ride with their own bicycle, instead of, taking a public bicycle for the first and last mile.
Finally, the environmental policy is not considered too important for the overall population,
however there are certain segments of the population that show grater interest in this aspect.
Therefore, it can be said that a good service for users consists on a railway system with
competitive price and travel times, good on-board comfort and a good feeling of safety while
traveling. In addition, the railway must be well connected with other transport systems,
especially with public ones, and users must have all this information easily accessible and
clearly explained in all possible points and sources (stations, on board, mobile ...). Once those
needs are met, investing efforts can focus on other types of additional services that
complement the passenger's trip.

4.1.5

What are the trends and influencing factors that will affect the rail system the
most?

Beside the consideration of actual and future requirements of all kind of users, future trends
and influencing factors that affect the rails system have to be in mind. To identify all relevant
trends and influencing factors for this project the three partners chose the following
approaches:
The University of Cantabria started with focus groups and expert interviews of all kind of
stakeholders (see chapter 4.1.1 and 4.1.2) followed by an online survey regarding the current
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user requirements and established a stated preference survey to rank the most important
influencing factors prioritised on the users’ view. Variables and their importance were
extracted, also a SWOT analysis was made for each participant group.
In order to reach the goals proposed, additionally several internal expert workshops and 18 indepth interviews were held, involving, due to the pilot nature of the experience, agents and
users from the railway sector. The in-depth interviews were held only with experts from the
railway sector. As the perception of railway users and social groups is different from that of
operators, administration and workers, it was decided to hold separate FG for workers and
users.
These expert interviews, internal workshops (workshops with the partners’ employees
regarding specific scopes of the research activities) and focus groups occurred divided up in
Spain, Germany and Austria, to have regional differences considered.
Based on these interview partners and the representations given, in particular from the various
associations, as estimation can be made as to how much of the European rail market has been
covered. The following coverage rates can be assumed.
Table 3: Coverage of the European Market

Germany

Austria

Spain

EU Coverage

85,8 %

87,5 %

90 %

31 %

82 %

n.a.

65 %

Passenger
Services

(based

on

passenger-km)
Freight Services
(based on ton-km)

25 %
(excl. Austria)

IITR started with a secondary research of existing studies and papers about the future needs
and expectations with, but not only, a focus on rail and especially related to societal changes
and effects. IITR used the creation of trend cards, that are describing the trends actually
discussed to get an understandable basis for discussion. All these already existing trend cards
of previous projects were screened and the relevant were chosen for further development.
To participate as much stakeholders as possible within the project IITR used the
crowdsourcing platform “neurovasion” to get future expectations and ideas for the future rail
sector.
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Figure 9: approach of identification of mega influencing factors

Further details of the trend and influencing factor identification are extensively explained in
deliverables of working packages WP2, WP3 and WP4 of project NEAR2050.
The results of these studies were a list of almost 400 influencing factors and trends that had
to be clustered in main topics and summarised to get a workable number of influencing factors
and trends, so all content of the secondary research, the focus groups, expert interviews and
online survey was summarised to 24 mega-influencing factors and mega trends. The following
descriptions shall introduce the common sense of these factors.

1. passenger comfort / needs: Passenger comfort experience is a complex and multifaceted
phenomenon entailing positive effects such as the experience of joy, pleasure, and
satisfaction. The psychological ease and emotional responses of the passenger to the travel
context are important determinants of the overall comfort experience, and no less influential
than the physical impacts.
2. development of EU / government: Debates about institution–building within the European
Union focus on how national power and transnational representation and accountability should
be organised institutionally within the context of regionalism.
3. Environmental awareness: While it is far from universal, more and more people
understand that we need to sustainably manage our planet’s resources and ecosystems. This
awareness has been growing for about a century but has picked up momentum in the past
decade. Social and cultural changes during the last half-century have created a profound
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change in how we live and how we interact with each other. This, in turn, has had a deep
impact on politics and public policy. The drive for a renewable economy housed on a
sustainable and not-deteriorating planet is a key part of the cultural shift.
4. energy transformation: Demand for energy is increasing, the availability of fuel sources is
changing, and a massive shift toward low carbon energy is required to keep climate change
within internationally agreed 'safe' limits. The pressure to transform current energy systems is
therefore intense, and there is a discernible move away from centralised models run mainly on
fossil fuels, towards decentralised ones using renewable energy.6
5. Aging world: In many countries people are living longer and having fewer children – an
unprecedented global demographic transition. While population ageing is most prevalent in
affluent countries such as in Europe and Japan, it is increasingly apparent in developing
countries in the middle-income bracket too – particularly China and smaller countries like Sri
Lanka.7
Increased numbers of elderly citizen present benefits and challenges for any society. On one
hand, they provide a wealth of skills, knowledge, wisdom and mentorship8; on the other, current
models of healthcare, infrastructure, finances, employment and social care based on youthful
populations are not well adapted to support (and reap potential benefits of) an ageing
population. In both cases policies and paradigms will need to change to better accommodate
their needs, and prevent tension developing between the old and the young.
6. Changing workforce / changing society: Working lives are changing because of
demographic and global economic shifts, technological advancements and an increased ease
of migration for certain levels of skill and education. Automation will require business and
industry to rethink everything from manufacture and logistics to decision-making at the highest
level. The professional world now has a higher level of gender and cultural diversity and people
are staying longer in professional roles. Millennials are putting a greater emphasis on finding
meaning and social purpose through work and turning to entrepreneurship to increase the
chance of matching their professions with their values.
Advanced economies are seeing an ongoing shift toward service sector jobs, and companies
and other organisations are becoming more networked and flexible. At the same time, a flexible

6

World Energy Council (2013). World Energy Scenarios: Composing energy futures to 2050.

7

World Economic Forum (2014, Aug). The Competitiveness of Cities.

8

Hajkowicz SA, Cook H, Littleboy A. 2012. Our Future World: Global megatrends that will change the

way we live. The 2012 Revision. CSIRO, Australia. Page 3
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and decentralised ‘knowledge-based’ workforce is coming to the fore, enabled by technologies
that allow working from remote locations and collaboration across different countries and time
zones. These changes will affect how we work, where, and to what ends.
7. The female century: A shift toward worldwide gender parity is one of the most hopeful longterm trends to have emerged in recent years. A gradual decline in patriarchy in many countries
means women are playing a bigger role in public life. The empowerment of women is also an
important part of achieving development goals – something that is increasingly recognised by
governments, business and NGOs. Women who are safe, healthy, educated and empowered
to realise their potential can transform their families, their communities, their economies and
their societies, and should play a much more equal role in shaping world events as we move
through the 21st century.
8. Smart everything: Advances in digital and networking technology, sensors and new
materials are making many aspects of our physical contexts responsive to environmental
stimuli and creating new interactions between people and objects – known as the Internet of
Things. Smart ways of connecting our behaviours to the physical realms we interact with could
improve the efficiency of systems such as energy, healthcare and transportation and our
quality of life.
9. Intermodality / synchro-mobility: Intermodal transport is an efficient and sustainable
solution to deal with increasing transport volumes. With intermodal transport, different modes
of transport such as trucks, trains and ships are optimally combined to handle transport as
environmentally-friendly and cost efficiently as possible. Appearance of the door-to-door
transport rising tax levels and fuel prices, increasing problems with congestion and increasing
environmental consciousness among shippers has drawn attention to intermodal transport
The main fields for implementing intermodality in the actual policy of the EU in the field of
transport planning are:
• Air/Rail-Intermodality
• Urban Transport
• Intelligent Transport Systems/Telematics
10. Urbanization: People have moved from the countryside to cities for millennia, but the
speed and scale in which urbanisation is happening today present a blend of challenges and
opportunities. Although urbanisation has peaked in the global north and slowed in mega-cities,
it continues apace in low and middle-income countries. Urbanisation also affects the parts of
a country outside the cities by draining the labour force from the countryside. In the long-term,
the impact of urbanisation on cultural attitudes and education will be further uncertain, such as
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the impact of fragile, uprooted identities on social cohesion; or the loss of linguistic diversity
and subsequent paucity of ideas and understanding
11. Post-industrial service society: The most basic argument of information society theory
is that knowledge production and brain power override the importance of industrial production
and machine power in the economy and that this process is shaped by “intellectual
technologies” such as computers and new telecommunications.9 The current conjuncture is
characterised by economic stagnation in the West and “deepening inequalities of income,
health and life chances within and between countries, on a scale not seen since before the
Second World War”.10
12. Supply chain integration: Every insight derived from a world of smart objects can lead to
action – and more value. With so much embedded intelligence, supply chain management can
progress from decision support to decision delegation and, ultimately, to a predictive capability.
As the world begins to work differently, we see a different kind of supply chain emerging – a
smarter supply chain with three core characteristics:
Instrumented: Supply chain information that was previously created by people will increasingly
be generated by sensors, RFID tags, meters, actuators, GPS and other devices and systems.
Interconnected: Smarter supply chains will take advantage of unprecedented levels of
interaction – not only with users, suppliers and IT systems in general, but also among objects
that are monitoring or even flowing through the supply chain.
Intelligent: To assist executives in evaluating trade-offs, intelligent systems will assess myriad
constraints and alternatives, allowing decision makers to simulate various courses of action.
13. Liberalisation of transport sector: Liberalisation of public networks started in the eighties
under the influence of ‘Reaganism’ and ‘Thatcherism’. Proponents of these political currents
claimed that the private sector could provide such services better and cheaper, while
furthermore these political ‘philosophies’ displayed a general dislike of state intervention. When
the liberalisation of various public networks got momentum and other countries considered
comparable changes in public infrastructure policy, the awareness grew that liberalisation
could take many shapes. Gradually liberalisation became more like an interesting option for a
management problem instead of an action driven by conviction. To a significant part these

9

Bell, Daniel. (1974). The Coming of Post-Industrial Society. A Venture in Social Forecasting. London:
Heinemann, S.27

10

Hall, Stuart, Doreen Massey and Michael Rustin. (2013). After Neoliberalism: Analyzing the Present.
Soundings 53: 8–22.
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differences in governance philosophy, i.e. free market convictions versus pragmatism, are
reflected in the way the different European countries implement liberalisation of transport
infrastructure and services, even though it is guided by the same directives of the European
Commission.
14. Standardisation of transport sector: European Intelligent Transport Systems have been
fully exploited to maximize the potential of the transport network. European standards will
become a key element of the preferred solutions in emerging economies.
Public transport users will have access to up-to-the-minute information, as well as the benefit
of smart and seamless ticketing. Freight operators will have real-time information about the
entire logistics chain, enabling them to choose the most secure and efficient route for their
consignments and components can interconnect, exchange information and interact to deliver
services within a transportation network. ITS standards are open-interface standards that
establish communication rules for how ITS devices can perform, how they can connect, and
how they can exchange data in or-der to interoperate.
15. Last mile: Last-mile delivery will be an industry-wide issue on which businesses will need
to work together to solve. An innovative solution would create the optimal combination of cost,
efficiency and consumer experience. To achieve this, logistics providers will need to be linked,
distribution technologies weaved together, and aggregators or hubs created. Over the next
decade, last-mile delivery will need to change. Imagine a future where the goods you order
online are delivered to the customer’s doorstep as follows:
• In a batched manner, once a day, rather than in separate deliveries.
• In a reusable, eco-friendly container that holds all the goods. This container fits into a larger
containerization system, unlike the cardboard boxes that predominate today.
• By an automated robot deployed via an “aircraft carrier model”. An autonomous vehicle drives
to a designated point, from which several robots disperse, including one to deliver the
customer’s single, consolidated container of goods.
• To meet customer expectations, a channel for two-way communication is provided for
transparency and access to real-time information.
16. Services for users / stakeholders: As the industries revolve around the empowered
consumer, organizations will have to focus on certain critical priorities:
Consumer-first mentality. Companies must embed a consumer-first mentality even deeper into
their corporate cultures. Consumers must be the focus as business strategies and initiatives
are developed. Organizations must understand their end consumer in terms of demands,
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expectations and pain points. They also need to know how their products and services meet
these demands and expectations, while solving the pain points.
Agile consumer experience. Companies must stay on top of rapidly changing consumer
preferences and expectations. They need to be agile in order to continue shaping and
enhancing consumer experiences. Successfully understanding the future consumer and
enabling a competitive consumer experience means incorporating new, disruptive
technologies throughout the value chain. These technologies will provide both the data to
develop consumer insights and the direction to optimize consumer experiences. They will be
a critical means to attract, engage and retain consumers.11
17. Automation: By the end of 2013 there were 48 fully automated public metro systems in
use in 32 countries from Malaysia to Germany. Over the next 10 years that number is set to
triple.
Millions of people around the world are already commuting on completely driverless trains.
Copenhagen and Barcelona, for example, boast the only 24-hour fully driverless service;
London’s DLR – one of Britain’s most punctual train lines – has long been without a traditional
driver; while Budapest and Nuremberg are successfully operating fully automated metro lines.
While the lion’s share of automation is currently confined to metro and light rail systems, which
are easy to automate as they move at low speed on dedicated infrastructure, it is clear that all
trains are heading in the same fully automated direction once technology catches up.
Automatic Train Operation (ATO) can provide significant benefits to the operators of Main Line
networks and train services. As well as maximising the capacity of the busiest urban or crosscity lines, ATO can help Traffic Management systems to implement revisions to schedules to
optimise connections and throughput at key junctions on a mixed traffic network. ATO can also
help train operators to achieve on-time arrival at timing locations whilst significantly reducing
energy consumption. All these benefits contribute to improving the capacity and stability of
network operation.
Automation can also be seen in autonomous coupling actions and automated de-loading.
18. Cargo mobility: The logistics industry is in upheaval. Growing cities, e-commerce and
smart production processes are new challenges for the transport logistics industry. These
include the increasing number of small-scale deliveries in cities, which is having an impact on
air quality, noise and traffic volumes. However, these significant challenges also give rise to

11

World Economic Forum Report 2017;
http://www3.weforum.org/docs/IP/2016/CO/WEF_AM17_FutureofRetailInsightReport.pdf; 10.08.2017
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opportunities for making the transport of goods more efficient and more environmentally
friendly. It’s about alternative propulsion systems and the conversion to environmentally
friendly modes of transport, such as the railways. It’s also about using networking, digitisation
and cooperation to organise the transport of goods efficiently and to sharply reduce the
environmental burden.
19. Service integration by extensive collaborative models: Consumers will be central to
shaping the future direction of the industry. As their expectations around cost, choice,
convenience, control and experience continue to climb, they will challenge the industry to keep
up. At the same time, new and disruptive technologies will fundamentally impact the end-toend industry value chain, benefitting both the industry and consumers. Business models will
also transform to accommodate these consumer and technological evolutions. The traditional
retail model is quickly being replaced by brick and- mortar stores with evolved value
propositions and transformative business models in the online space. To thrive, organizations
will need to aggressively pursue innovation and be willing to disrupt themselves. Industry
players will need to build the right capabilities to ensure they are ready for success in this new
world. Societal challenges – such as the impact of physical retail on communities, the impact
of new technologies on the industry’s workforce and the implications of last-mile delivery on
sustainability – need to be tackled head on. To overcome these hurdles, partnerships (intraindustry, extra-industry and public-private) will be critical. Collaboration among stakeholders
will also be crucial to ensuring that the digital transformation of retail benefits everyone: the
industry, consumers and wider society.
20. Infrastructure: Strategic Transport Infrastructure looks at whether gateway ports, hubs,
and their inland transport connections are up to the demanding tasks ahead. Case studies
explore the opportunities and challenges and help identify the pertinent key issues. Much of
this infrastructure will require improved capacity to handle volumes two- or three-times current
levels, not to mention the largest passenger aircraft and container vessels in use by 2030.
Improved funding and financing arrangements will be needed in many countries, given their
current deficit and debt levels and other expected demands on budget resources.
Quality infrastructure is a key pillar of international competitiveness. Infrastructure networks
reduce the effect of distance, help integrate national markets, and provide the necessary
connections to international markets. Quality infrastructure is trade enhancing – especially for
exports – and has positive impacts on economic growth. Not surprisingly, therefore, most of
those countries with high-quality infrastructure also rank high in the world index for overall
competitiveness.
21. Rising traffic demand / cost / productivity: Three economy-wide sources of productivity
growth:
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• Regulatory reforms
• More effective targeting of investments.
• Automation at all levels
Of these identified sources, regulatory reforms and more effective targeting of investments
were expected to be the key to future transport productivity growth.
Measures to improve productivity operate in three main ways:
• Better use of existing inputs using existing technology
• A shift in technological knowledge and capabilities can shift production abilities
• Changes in operating circumstances affect input or output use
22. Future technologies / modularization: Eight new technologies are expected to disrupt
the industries, offering unprecedented opportunities. They will be adopted at different rates,
but each will fundamentally change some aspect of the end-to-end value chain and redefine
the core operations of industries.
The eight technologies are:
1. Internet of Things (IoT)
2. Autonomous vehicles (AV)/ drones
3. Artificial intelligence (AI)/ machine learning
4. Robotics
5. Digital traceability
6. 3D printing
7. Augmented reality (AR)/ virtual reality (VR)
8. Blockchain
23. Data transfer / security: Moreover, consumer relationships have become more difficult
than ever to secure and maintain. This makes it imperative for predictive analytics to be applied
throughout an end-to-end value chain and that this capability is continually upgraded to keep
pace with industry demands.
Data ownership
As traditional consumer touchpoints are disrupted by disintermediation and new entrants to
the industry, ownership of consumer data will be the key to success. Yet, because of this
disruption, capturing consumer data will be challenging and could become polarised: some
players owning disproportionately large volumes of proprietary data; others holding small,
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fragmented snippets. Over the next decade, as it is highly likely that natural monopolies will
arise, regulators must plan for and address the consequences for those impacted, both
business and consumers.
Data security
As growing numbers of touchpoints, channels and players make the consumer relationship
more complex, consumer data privacy will be critical to maintaining trust. Given the increasing
role that digital plays throughout the industry, there is already a growing threat relating to
cybersecurity (e.g. from data breaches) that could have extremely detrimental short- and longterm implications for retailer and consumer alike. Data security will be essential to prevent
situations that could compromise consumer relationships. Over the next decade, as different
technologies play increasingly prominent roles, investing in data security will be non-negotiable
table stakes.
Data-driven supply chains
Real-time data will underpin just-in-time (JIT) models in supply chains, which can potentially
lead to major efficiencies in the availability of materials, delivery schedules, manufacturing
capacity and staffing considerations. As changing external factors (e.g. trending fashions)
shape internal decisions, it will be imperative to stay ahead by making ‘smarter’ decisions. This
will require critical data to be shared easily among manufacturing teams, from the factory floor
to the executive suite.
24. Game changers: The effects of climate change are complex and wide ranging, but there
is an ever-growing body of evidence to suggest that there will be an increase in the frequency
and intensity of extreme weather events. With growing populations living in closer proximity,
this also means that more and more people could be affected by climate change. Changes in
temperature, more intense storm activity and sea level rises may have important implications
for transport infrastructure design, operation and maintenance. This could increase the risk of
disruptions, damage and failure of transport systems.
As a result, a lack of resources and livelihoods leads to migration tendencies from Africa to
Europe with all problems regarding integration in society, job offers, economic wealth, regional
instability,
Regional instability and growing discontent make it easier to find people support extremist
groups that try to establish a clash of cultures and therefore do not fear any method like
terrorism. This harm results in changes in transport infrastructure as well as user services to
provide a functional transport system and simultaneously lower the risk of terrorist acts to a
minimum.
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All influencing factors and trends that were analysed in an earlier stage are assigned to the
upper level mega influencing factors and mega trends. For detailed descriptions of the mega
influencing factors and trends and the whole list of influencing factors please see the projects`
deliverables D4.1 and D4.2.

4.1.6

What are the reasons why people will choose a mode of transport in future

In WP5 of project NEAR2050 a total of 12 models were estimated considering urban, regional
(medium distance) and long-distance trips for the different time horizons (2030 and 2050), also
considering business and leisure trips.

Figure 10: example of questionnaire for the year 2050 urban trip

In each of the proposed scenarios, the respondent was asked to choose the best and worst
transport mode for a hypothetical trip, where the attributes of each mode were predefined. The
available modes of transport and the attributes of them change depending on the criteria of
travel length and time horizon, i.e. the modes available for an urban trip in 2030 are not the
same as for a long-distance trip in 2050.
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The values of the parameters associated with each attribute establish to some extent how a
specific attribute affects the general scheme of the choice, that is, if a parameter is negative
and of a very high value it means that an increase in that attribute will cause that that mode
will be less attractive to choose, and vice versa. However, it must be understood that the total
costs associated with a trip are perceived differently depending on whether these are a direct
cost (toll, parking, ticket ...) or indirect (fuel). In the same way, although the parameter of the
total time of the trip in a specific mode is greater (more negative), if this mode is associated
with smaller travel times than the rest, then it may happen that the negative effect of the travel
time, although having a very negative parameter, is not that great.
Constant terms show that at parity of the other variables, these modes are the ones that would
be chosen preferably by the users. So, in first instance having a higher constant value is better,
still, if the variables affecting one transport mode are much worse than the other, even having
a higher constant, the resulting utility will favour the best transport mode for one trip.
The value between brackets show the t-value, which shows the statistical significance of the
parameter. Values bigger than 1.96 in absolute value mean statistical significance at 95% of
confidence interval. When the t-value of an observed effect is bigger than the significance level,
it is possible to conclude that the effect of that parameter reflects the characteristics of the
whole population. The log-likelihood value represents how the model fits reality. The value
itself is just a result of the estimation process due to specific parameters and observed data.
Values closer to 0 mean better fit to reality and is commonly used to compare models in order
to choose the best fitting ones. The results obtained classified by distance scope are shown
below, differentiating the two temporal horizons within each distance.
In the next chapters these different time periods and distance scopes will be described in detail
showing tables with different available modes of transport and parameters like time, costs, …
that can affect the choose of a transport mode positively or negatively. Detailed results can be
found in D5.3 of project NEAR2050.

4.1.6.1 Urban transport
Year 2030
Table 4: Mode results - Urban 2030
Work
Parameters

Constant

Car

Shared
Car

Train
(Metro)

0.919

-0.012

1.000

(1.39)

(-0.02)

(1.70)

Leisure
Bus
0

Bike

Car

Shared
Car

Train
(Metro)

0.372

-0.094

-0.788

0.673

(0.48)

(-0.16)

(-1.41)

(1.28)

Bus
0

Bike
-0.167
(-0.25)
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Total time

-0.123

-0.085

-0.109

-0.090

-0.110

-0.062

-0.046

-0.088

-0.082

-0.083

(-6.13)

(-4.25)

(-5.45)

(-4.33)

(-5.65)

(-3.43)

(-2.46)

(-4.88)

(-4.39)

(-4.43)

Cost

-0.211 (-2.32)

-

-0.195 (-2.29)

-

Comfort

0.367 (3.67)

-

0.237 (2.58)

-

Terrain

-

Log-Likelihood

-0.353

-

(-1.72)
-338.98

-377.79

In urban area, in the closest horizon (Table 4) it can be observed that the highest constants in
Business trips are the car and the train, which means that, at parity of the other variables,
these modes are the ones that would be chosen preferably by the users. In Leisure trips the
trend is similar. Some parameters have been omitted from the model, this is because they are
not statistically significant, which means that they do not affect the choice. For example, the
terrain affects when choosing the bicycle in business trips while in leisure trips the fact of
having to cross rough terrains does not matter when making the choice. The perception of time
when traveling in one mode or other changes significantly. In business trips, driving time is
highly influential, while in leisure trips it is not so much.
Year 2050
Table 5: Mode results - Urban 2050
Work
Parameters

Constant

Total time

Car

Shared
Car

Train
(Metro)

0.634

-0.323

0.188

(1.30)

(-0.66)

(0.36)

Leisure
Bus
0

Bike

Car

Shared
Car

Train
(Metro)

-0.536

0.126

-0.774

-0.426

(-0.99)

(0.27)

(-1.66)

(-0.88)

Bus
0

Bike
0.124
(0.23)

-0.090

-0.068

-0.069

-0.082

-0.090

-0.065

-0.041

-0.040

-0.070

-0.061

(-5.39)

(-4.39)

(-4.55)

(-5.73)

(-6.22)

(-4.12)

(-2.78)

(-2.8)

(-5.18)

(-4.28)

Cost

-0.457 (-5.63)

-

-0.357 (-4.61)

-

Comfort

0.168 (1.99)

-

0.207 (2.6)

-

Terrain

-

Log-Likelihood

-472.665

-0.266

-

(-1.61)
-506.669

In the year 2050 (Table 5) the inclusion of autonomous technology will change the perception
of the modes as we know them now. Travel by private vehicle will resemble in a certain way
the current taxi trips, since the driver will not have the obligation to drive the vehicle. The
autonomous car constant gains importance in both business and leisure trips. However, the
impact of the cost is also greater, so that, penalty policies against the private vehicle can
generate a change of mode. The use of electric bicycles makes crossing rough terrains more
comfortable so that business trips are no longer affected by this fact.
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4.1.6.2 Intercity / Medium distance
Year 2030
Table 6: Mode results - Intercity 2030
Work

Leisure

Parameters
Constant

Car

Shared Car

Train

Bus

Car

Shared Car

Train

Bus

0.619 (2.43)

-0.029 (-0.12)

1.209 (2.87)

0

0.593 (2.45)

-0.138 (-0.63)

0.700 (3.65)

0

Total time

-0.037 (-3.44)

-0.040 (-4.23)

Cost

-0.15 (-3.10)

-0.171 (-3.61)

Comfort

0.4 (3.67)

0.279 (2.66)

Frequency

-

-0.014 (-1.32)

Log-Likelihood

-

-277.34

-277.34

For intercity trips in the year 2030 (Table 6), the constants show a preference for rail in both
leisure and business trips. The car is usually associated with shorter travel times in this scope,
as in the direct costs. Therefore, if the train could offer conditions similar to those of the car,
users would preferably travel by train.
Year 2050
Table 7: Mode results - Intercity 2050
Work

Leisure

Parameters
Car

Shared Car

Constant

-0.804
-1.787 (-1.62)
(-0.69)

Total time

-0.027 (-1.69)

Cost
Comfort

Train

Bus

Car

Shared Car

Train

Bus

0.34 (0.3)

0

-0.823
(-0.76)

-2.134
(-2.01)

-0.548 (-0.54)

0

-0.063 (-4.13)

-0.055 (-3.75)

-0.024 (-1.51)

-0.044 (-3.11) -0.056 (-3.86)

-0.095 (-1.51)
0.248 (1.67)

0.302 (1.44)

Frequency

-

Log-Likelihood

-268.562

-0.151 (-2.43)
0.427 (1.86)

0.225 (2.14)
-

-0.015 (-1.52)
-268.058

In the year 2050 (Table 7) the models show that the influence of travel time in public transport
modes is greater, reaching twice the value of private transport. In the case of business trips,
good comfort increases the utility of public transport modes, to a greater extent in the case of
autonomous buses. The frequency does not become important for the user except in the case
of the autonomous bus for leisure trips.
4.1.6.3 Long distance
Year 2030
Table 8: Mode results – Long distance 2030
Work
Parameters

Constant

Leisure

Car

Shared
Car

Train

Plane

1.824
(3.88)

0

2.551
(4.03)

1.674
(2.75)

Car

Shared
Car

Train

Plane

1.985
(4.24)

0

1.474
(2.48)

1.083
(1.91)
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Total time

-0.015
(-7.08)

-0.010
(-4.65)

-0.017
(-6.25)

-0.016
(-3.46)

-0.012
(-6.01)

-0.007
(-3.45)

-0.011
(-4.33)

Cost

-0.012 (-4.62)

-0.013 (-4.91)

Comfort

0.158 (1.92)

0.120 (1.51)

Frequency

-

Auxiliary
services

-

Log-Likelihood

-0.004
(-3.00)

-

-0.002
(-1.24)

-

0.447 (1.90)

-0.011
(-2.42)

-

-

0.327 (1.41)

-348.04

-372.39

For long distance journeys, in the year 2030 (Table 8) the differences between travel times
make a mode more attractive than another. For example, although the train's constant is
greater than that of the airplane, that does not mean that the train is the mode to be chosen
by the users, since the travel times are much lower by plane. Which means that the result is
very influenced by the total time of the trip and also by the cost. The existence of additional
services to the trip offers great opportunity for rail or airplane being preferred transport mode.
Year 2050
Table 9: Mode results – Long distance 2050
Work
Parameters

Shared
Car

Car
Constant
Total time

-0.148
(-0.3)
-0.007
(-3.4)

0
-0.011
(-5.4)

Leisure

Train

Plane

1.56
(2.48)
-0.015
(-6.61)

0.555
(0.79)
-0.013
(-2.85)

Cost

-0.008 (-4.45)

Comfort

0.174 (1.92)

Auxiliary
services
Log-Likelihood

-

Future
Train
1.043
(1.52)
-0.012
(-2.54)

Car
0.648
(1.26)
-0.007
(-3.29)

Shared
Car

Train

Plane

0

1.453
(2.73)

0.926
(1.4)

-0.009
(-4.47)

0.213 (1.26)
-402.544

-0.009 (-4.48)

Future
Train
0.892
(1.45)
-0.01
(-2.29)

-0.012
(-6.34)
0.188
(1.01)

-411.071

Finally, the scenario for long distance trips in the year 2050 (Table 9) shows a trend similar to
that seen so far. A new alternative is included, which in principle will be focused on longdistance trips with a railway-like system, although with much higher travel speeds (i.e.
hyperloop). The considerations of the model are similar to the previous ones, where the
constants do not necessarily show the final choice of the user since the travel time and the
cost have a large and influence in a similar way in all the modes. As in the previous cases,
having auxiliary services increases the attractiveness of the modes.

4.1.7

What are the open fields in funding and innovation?

The current projects underway as part of Shift2Rail cover a vast array of topics, technologies
and new developments. Many of the projects are still at the early stages of technical
developments (TRL3-4) so cost estimates and cost assessments are difficult. However, when
brought together, these research topics have the potential to vastly reduce operation costs
Page 60 of 135

NEAR2050-D6.1
through less staff and overheads and better operations planning, reduce energy costs through
more efficient driving, improve throughput through better planning and improved capacity
usage, reduce manufacturing costs through the use of new materials and the requirement of
less materials or less expensive materials, reduce maintenance costs through having a better
overview of the current status of the rolling stock, and reduce the required infrastructure
maintenance due to lighter locomotives and use of less line side equipment.
What remains in the background in the current batch of projects is the topic of yard operations
and operations within rail terminals. Lacking here in particular is the development of new
technologies that improves and speeds up the loading and unloading of wagons such as
through new technologies for transhipping containers.
The automation of intermodal freight terminals is an ongoing topic and one where interesting
advancements can be seen such as in the use of autonomous trucks for moving containers
between gantry cranes and stacks, or the use of autonomous cranes for transporting
containers. Technologies that are already in use here need to be investigated to see what
elements can be brought to the rail sector.
While this might fall more under the remit of the terminals themselves it is important that the
rail sector works together with the terminals and observes their new developments so that
future advancements are mutually beneficial, and that the transportation industry as a whole
grows.
In addition to this, the positioning of wagons within marshalling yards and terminals is also an
area where further research and implementation of new ideas is needed. Marshalling yards
are rightly described as a “black box” where getting accurate information as to what exactly is
happening is often difficult, and sometimes impossible. Within marshalling yards, issues stem
from two sources:
1) availability and sharing of data and,
2) technical limitations with respect to tracking the movement of wagons in real-time.
Ideally, future research here will focus on providing the optimised service. Optimisation in this
case can focus on:
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•

Reducing handling times

•

Reducing dwell times

•

Maximising the use of capacity

•

Maximising the use of shunting locomotives

•

Decreasing the overall costs of marshalling yards

Obtaining the best optimisation of the above points will have positive effects for all stakeholders
in the rail freight sector.
It must be borne in mind that all advancements and research in the rail sector must be driven
by the business case. A new product, design, development will only be taken on board by the
end users (Railway Undertakings, Infrastructure Managers etc.) if there will be a resultant
financial gain to come from it.
A slightly tangential aspect can be considered “mental shift” and education. This can be on the
part of all the various stakeholders. For passengers and shippers in particular a focus needs
to be placed on highlighting just what the rail sector can offer them as a final customer. End to
end tracking, real-time information, reliability of services etc are all included here. If the
passengers and shippers are not satisfied with the service that is on offer, then the size of the
rail sector to be developed will be limited.

4.2

What can be done to overcome these obstacles?

In this chapter NEAR2050 offers potential fields of improvement and recommendations for rail
stakeholder to increase the usage and attractiveness of rail.
4.2.1

What effect would have a reduction of private cars?

Through the models presented in section 4.1.6 it is possible to establish how the reduction of
private vehicle use would affect other modes of transport. Details in results and methodology
can be found in D5.3 of project NEAR2050. Below are 6 graphs that encompass the 12 models
that consider urban, intercity and long-distance trips for the 2030 and 2050 horizons and for
business and leisure trips.
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Figure 11: Results of the simulations for 2030: urban Area

At urban level in the year 2030 (Figure 11) the increase suffered by the different modes of
transportation remains similar between leisure and business trips. The biggest beneficiary of
a decrease in the use of the car is the railway (in that case the underground), increasing close
to 4%. However, the measures applied to reduce the use of the private vehicle generate that
part of that demand is decided to share a vehicle with the objective of reducing the total
expenses derived from the trip. Both the bus (2%) and the bicycle (1%) account for a small
part of the demand lost by the car.
6%
4%
2%
0%
Work

-2%
-4%

Leisure

-6%
-8%
-10%
CAR

SHARED CAR

UNDERGROUND

BUS

Figure 12: Results of the simulations for 2030: medium distance / intercity

At the regional level (Figure 12), users accustomed to the use of the car are somewhat more
reluctant to abandon this mode, so a large part would continue to use the private vehicle, in
this case, in a shared mode. Among the public transport benefited the train stands out. In those
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cases where there is a train that connects the points of interest this will absorb more or less
twice the demand absorbed by the bus.
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Figure 13: Results of the simulations for 2030: long distance

To end this time horizon, long distance trips (Figure 13) show different effects between leisure
and business trips. While in business both train and plane suffer a similar increase, about 4%.
In leisure trips users will opt more towards cheaper modes such as the train in front of the
plane.
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0%
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Work

-8%
-10%

Leisure

Figure 14: Results of the simulations for 2050: urban area

In 2050, at urban level (Figure 14), the increase in the use of the different available modes is
very similar, with a 3% increase for the autonomous modes (shared private vehicle and the
bus) and for the urban railways. The use of bicycles (E-bike) will also increase but to a lesser
extent (1%) for business trips, while in the case of leisure trips its use will increase by 2%.
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Figure 15: Results of the simulations for 2050: medium distance / intercity

At intercity level (Figure 15) the situation that would be suffered in 2050 is very similar to the
one in 2030. The most benefited transport modes would be the shared private vehicles and
the railways and to a lesser extent the autonomous buses.
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Figure 16: Results of the simulations for 2050: long distance

Finally, in the case of long-Distance Trips for the 2050 horizon (Figure 16) the demand lost by
the car would mainly affect the train. It is necessary to distinguish that for this purpose, for this
date it is possible that a new type of transport arises which we have called "future train" which
refers to projects like the "Hyperloop" or similar, which is an evolve type of railway. However,
having analysed these modes separately it has been observed that the possible evolution of
them is somehow different, conventional rail, the one that is currently available, being used for
leisure trips, while the train of the future, in principle considered as a more expensive
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alternative, will have a greater uptake for business trips. The inclusion of this new transport
mode, which originally is designed to compete in speed with the airplane, generates a smaller
increase of airplane usage, which only grows by 2%. Within WP5, the models (Discrete choice
models) used to study the future of railways with time horizon 2030 (near future) allowed us to
affirm that the demand is a generally elastic variable with respect to the travel time. In the 2050
horizon models, the same pattern was maintained. Therefore, it means that it is possible to
increase demand in rail modes even if their cost increases, as long as these increases in cost
are accompanied by percentage improvements in total travel time. This conclusion applies
especially to urban and regional travel, where the elasticities of rail modes are higher than
those calculated for long-distance travel. So, due to this fact it can be said that most important
obstacle to overcome is travel time.
According to simulations carried out in WP5, if there is an increase in the costs of the private
car that reduce its use by 10%, it means an increase in demand in the rail modes in 2030 of
between 4% and 5% of trips. So, a measure to decrease the usage of car mode will benefit
railway mode.
In the simulations for the year 2050, the increases in the demand absorbed from the car mode
by the railway modes (Metro, train and future train) are somewhat lower than around 3-4% due
to greater competition with autonomous bus modes in urban and regional scope and electric
bicycle in urban area. If it is considered that in 2050 an improved train mode could also operate
with shorter travel times and additional auxiliary services, the total demand absorbed by the
rail modes could be up to 7% clearly superior to the demand captured by the autonomous car
mode shared in long-distance travel
If the cost of the car is increased progressively the simulations allow us to state that the railway
mode could obtain an important share of his demand. The demand of the railway modes would
especially increase in the regional distance but also in the urban distance. In the long-distance
the train faces the competence of the plane and the decreases of the demand of the car in the
simulations were clearly more modest. This is why an improved train should operate in the
future (2050) in the distances over 200 kilometres in order to compete with the other transport
modes (plane and autonomous vehicles).
To increase the trip demand in railways modes, the following recommendations have been
found:
•

Encourage and promote the message that railways are a sustainable alternative to
private cars. Railway mode can clearly benefit from the demand coming from the car
mode if this is penalised based on its greater externalities and unsustainability.
Therefore, sustainable mobility policies that seek to discourage the use of the car
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should be supported since a significant part of its demand can be redirected to the
railway mode. These policies include: fare for parking, congestion charges, fees for use
road infrastructure, taxes on the most polluting vehicles etcetera.
•

It is possible to increase the use of railway mode based on policies that act on: the time
that travellers spend on board the vehicle, the waiting time, the time of transfer and the
access time to the station or the final destination. These policies could increase the use
of rail track modes even if total travel costs are increased in the same proportion.

•

In order to increase the demand by railway mode, it is advisable to act in reducing travel
times especially in urban and regional areas (medium distance) and time slots where
travel for work is more numerous.

•

In the long-time horizon (2050) is likely that the railway mode face competition from
new modes such as the autonomous car, the autonomous shared car, the autonomous
bus or the electric bicycle in urban areas. This increased competition could be
counteracted by the implementation of a new high-performance future rail mode with
shorter travel times even when its ticket price would be higher.

•

Attributes such as comfort or auxiliary services can also be reinforced to increase the
demand of track – based modes. However, its importance compared to attributes such
as the ticket costs and especially the total travel time is secondary.

4.2.2

What are the experts recommendations?

The strategic location of the stations facilitates the access to this transport mode. In the first
survey (developed in WP3) it has been verified that in general, there is a proximity of the
stations to the user. The use of different transport modes to access or leave the station is quite
varied, this depends to a large extent on the availability of modes specific to each case. In any
case, railway users usually choose other public transports rather than private ones.
The change in transport modes when making longer journeys. Although the use of the car is
common for all types of commuting, the train reaffirms its importance in short and medium
distances. In urban routes, the use of the railway is conditioned especially by the existence or
not of an urban metro or tram system. In long distance a new competitor arises, the airplane,
however the train still maintains an important usage rate, being the less habitual mode for
these cases.
Infrastructure has to bring the rail closer to the passengers and ensure easy access for all (also
for people with reduced mobility).
The obstacles to overcome in this sense for the future of the railways would be aimed at
modifying the following aspects:
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•

Modifying the infrastructures (unifying the track gauges), stations and combining
possible lines.

•

Allow different operators to work throughout the passenger transport services of all
European Union countries.

•

Improvements in the rolling stock.

•

Over long distance, wide ranging improvements are expected in terms of speed
convenience and comfort.

•

Separate production vision from commercial vision in railways.

The development of an online platform to improve the railways sector for the participation of
all EU Countries at service of railway users and customers was received positively by the
experts. A place where all actors can share and discuss about ideas, problems, opinions which
will serve to improve the railway sector in all European Countries. This project set the basis to
start with it. The platform also will allow to collect data during the project execution period but
also beyond that period, so it will be a very useful tool to obtain data from users and non-users
of rail transport.
Out of

in-depth interviews with experts, a SWOT analysis was performed to know the

weaknesses and to abe able to develop recommendations to strengthening all the weak points
in the sector. The weaknesses and threats previously defined as obstacles to solve must be
meticulously analysed. On the other hand, it is important and necessary to maintain the
strengths found in the rail sector. Some of these strengths are:
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-

Signage and information at the station is adequate (but could be improved).

-

Sufficient information about fares and available discounts for ticket purchase.

-

Journey punctuality (in comparison to other transport modes)

-

Good services on board the train (cafeteria, Wi-Fi, music, films and quiet
coaches)

-

Good luggage control by users at the station and on board the train (people can
take their luggage with them, are not separated)

-

Strategic location of stations.

-

Possibility of carrying the tickets by telephone or printed PDF.

-

Service which allows children under 12 to travel alone.

-

Greater comfort than by car or bus.

-

High levels of trust from users about medium and long-distance services.

-

Good accessibility for PRM to stations (in comparison to other transport modes)

-

High safety levels against robbery and incidents.

-

Good connections with public transport and taxis. (Intermodality).

-

Services at main line stations are adequate and sufficient.

-

Possibility of purchasing tickets by internet and at the station.

In the same way experts give us an idea of the opportunities of the rail sector that we need to
take advantage of:
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-

The ticket buying process can be improved.

-

Decreasing car use (due to environmental concerns) results in increased
railway use.

-

Increase the human presence on trains and at stations.

-

Increased speeds.

-

Intermodality

-

Make use of available space for luggage (large objects, bicycles etc.)

-

Instead of creating new networks improve the existing network.

-

Greater commercialisation of the stations with different shops and services
inside.

-

Advertise public transport to improve station access and thereby increase
demand.

-

Encourage train use when the weather is bad

-

Increase the information services by complementing the current service with
virtual reality services.

-

Predict change with enough warning to be able to adequately adapt.

-

Congestion caused by urban traffic and the growth of low emission zones favour
the train because of its greater comfort.

-

The passenger of the future will look for a more reliable service.

-

High cost of new, possibly competing, modes of transport (hyperloop)

-

Set up no-frills low-cost journeys which are safe and reliable with the possibility
of night time services.

-

Free park and ride car parks for users.

-

Add more and simpler discounts to be able to compete with planes and cars.

It is very important and therefore we must not forget to take advantage of the opportunities
discovered in the analyses carried out and prepare them in acceptable speed of change
because:
•

Users have to try to trust more in new technology:

•

Over the medium term (year 2030): the assimilation by the users with automatic driving
or driverless trains. It is noticeable that the users prefer personnel on board the train
rather than their substitution by technology and automation. This change must be
gradual.

•

Over the long term (year 2050): the experts see a wider acceptance of driverless trains
once sufficient time has passed to certify them as safe in the minds of the users.
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However, there should always be minimum staffing levels on board the trains who
address the needs of the passengers, maintenance and possible incidents.

4.2.3

What are the future projections of trends for the rail sector?

This chapter shall give a brief summary of the trend projections for all mega influencing factors
and their qualitative evaluation through the 2nd online survey of NEAR2050 and their
quantitative evaluation through the statistical analysis by trend analysis software. For further
details please see deliverables D4.2 and D4.3 of project NEAR2050.
S2R and the whole rail sector have to work on the fulfilment of the maximum projections for
every mega influencing factor to ensure the future competitiveness of rail. In that sense these
summarised pictures of project NEAR2050s trend projections try to show a possible ideal
future visions that have to be in mind and that can be guidelines for all ongoing and future
activities, either if you want to “achieve” the minimum or maximum. All pictures show the
maximum and minimum possible projections of the future of a certain influencing factor in the
year 2050, expanding a funnel in which the realistic case will be in between.

Figure 17: Trend projection funnel - Passenger comfort / needs
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Figure 18: Trend projection funnel - Development of EU / government
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Figure 19: Trend projection funnel - Environmental awareness

Figure 20: Trend projection funnel - Energy transformation
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Figure 21: trend projection funnel - Aging world

Figure 22: trend projection funnel - changing workforce
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Figure 23: Trend projection funnel - Female century
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Figure 24: Trend projection funnel - Smart everything

Page 76 of 135

NEAR2050-D6.1

Figure 25: Trend projection funnel – Intermodality

Figure 26: Trend projection funnel – Urbanisation
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Figure 27: Trend projection funnel – Post-industrial service society

Figure 28: Trend projection funnel - Supply chain integration
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Figure 29: Trend projection funnel - Liberalisation of transport

Figure 30: Trend projection funnel - Standardisation of transport
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Figure 31: Trend projection funnel - Last mile

Figure 32: Trend projection - Services for users and stakeholders
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Figure 33: Trend projection funnel – Automation

Figure 34: Trend projection funnel - Cargo mobility
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Figure 35: Trend projection funnel - Service integration by extensive collaborative models

Figure 36: Trend projection funnel – Infrastructure
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Figure 37: Trend projection funnel - Rising traffic demand / costs / productivity

Figure 38: Trend projection funnel - Future technologies
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Figure 39: Trend projection funnel - Data transfer / security

Figure 40: Trend projection funnel - Game changers
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To once again participate as much users of the rail sector as possible another online survey
was created and spread throughout the following channels (as were all surveys):
•

through crowdsourcing platform,

•

by mailing through Universities, experts and people from the sector.

•

by mailing people from conferences regarding transport and railways.

•

by mailing people from internal data bases from all the partners

•

via Facebook, via GIST web page, via twitter too,

•

through project web page, project platform and

•

through S2R web page.

Each trend projection of all influencing factors was evaluated about the participants maximum
choice, minimum choice, the standard deviation and the participants ‘average opinion how
likely the trend projections of the influencing factors will be the future appearance. The results
can be seen in the tables and figures below.
Table 10: table of results of the trend projection survey
Trend Projection
Post industrial service society
Last mile
Automation
Aging world
Development of EU / Government
Environmental awareness
Changing workforce / Changing society
Urbanization
Energy transformation
Smart everything
Liberalisation of transport sector
Infrastructure
Passenger comfort / needs
The female century
Intermodality / synchro-mobility
Supply chain integration
Service integration by extensive collaborative models
Data transfer / security
Harmonization / Standardization
Future technologies / Modularization
Rising traffic demand / cost
Game changers
Services for users / stakeholders
Cargo mobility

Average Max
63
66
77
52
51
66
62
71
74
50
62
62
74
65
78
58
54
67
76
70
59
68
79
60

Min
90
90
100
85
85
90
95
100
100
90
89
90
100
84
100
93
100
94
96
100
95
100
95
95

S.Dev
34
28
60
5
18
40
40
11
34
9
28
18
40
49
30
29
29
30
57
40
10
25
33
21

18
19
12
23
21
15
17
20
14
24
17
23
17
11
21
18
24
20
13
15
25
21
18
19
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Figure 41: graph I of results of the trend projections survey

Figure 42: graph II of results of the trend projections survey
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4.2.3.1 Conclusions of the results of the trend projections survey
The results of the trend projections survey show an indifferent picture. It`s interesting that all
trend projections (except trend projection “Smart everything”, which is completely equal) do
have an average counter of more than 50, which means that the participants believe, that the
maximum future perspective is more likely to happen than the minimum projection.
8 trend projections achieved a maximum counter of 100, which means that some participants
identified themselves with the maximum future perspective. On the other hand, none of the
trend projections got a counter of 0 – the measure of the minimum future perspective.
Although the average counters of all trend projections are somewhere in between 50 and 79
is obvious that the majority of participants believe in a strong expression of the maximum
projections of the influencing factors. To underline this, 13 influencing factors have an average
counter of more or equal 65.
The influencing factors that have the highest average trend projection counter are:
Services for users and stakeholder: Participants believe that Sensors are embedded in a wide
array of objects and systems to automate tasks and deliver real-time analysis and monitoring.
They think that big data and the internet of things for truly integrated and inter-modal transport
solutions are established. Web 3.0 for personalization intelligent search and behavioural
advertising, real-time information and customer-centric products will be key.
Intermodality: Participants highly believe that connection hubs will be available between
airports and railways, that sea ports will have train connections. In their opinion, medium and
long-distance passenger trips will have a unified system with one ticket for the whole trip and
unified security checks. Urban trips will be unified combining all transport modes in one system,
which will be the same for all the towns and cities inside the EU. (Unique payment system for
the whole Europe)
Automation: Participants believe in automatic dispatching as the common standard, the
implementation of fully autonomous driving, the increase of flexibility for freight and
passengers, as well as autonomous vehicles for the last mile, the reduction of costs by more
than 50% and an increased competitiveness of rail.
The influencing factors with the lowest average trend projection counter are:
Smart everything: Participants do not believe in the hyper-connected human and think that the
future economy is not substantially affected by this but will help to raise productivity.
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Development of EU / government: Participants believe that transport policy goals and
Shift2Rail goals are not fully achieved and in that case transport modes are not treated equal.
There is still a lack of investments and no equal high standard can be seen throughout Europe.
Aging world: The participants think that there will be a future in between a shrinking population
in Europe with closed borders and an Immigration as a factor of lowering the aging of the
population in EU. The effect of an increasing inward-looking view of the EU will be equalised
with an open and attractive European society where people in different contexts are beginning
to be more active in communities.
Nevertheless, it is to say, that the standard deviation is still high and for that the opinions of
the participants differ a lot in between each influencing factor.
Now, the rail sector has to step in to ensure likely positive future projections by re-orientating
research areas on the one hand and on the other hand to see where a higher impact in the
fulfilment of the future needs dealing with the future perspectives is needed.
4.2.3.2 Conclusions of trend analysis software
The analysis using trend software (described in detail in D4.3 of project NEAR2050) show high
consistencies for every persona ‘scenarios in both directions (maximum scenarios and
minimum scenarios). This approves, that the influencing factors that were used for the miniscenario descriptions are fitting well together and are chosen right. In that case the miniscenarios do not have to be revised out of the trend analysis by software. In fact, these miniscenarios are a consistent task in the further steps of the project to make recommendations
for all groups of stakeholders of the rail system. Tearing apart this complex future forth thinking
into small separated scenarios makes it much easier to focus on different needs and
expectations.
Differences between the a-priori probabilities (out of the trend projections survey) and the aposteriori probabilities (considering dependencies between the influencing factors) show that
the trend analysis software is, compared to other methods of prognostic, able to process lots
of information. Nevertheless, the trends of probabilities from the participants of the online
survey and the trend analysis software are in most cases the same. This approves that the
results of trend analysis by software are consistent and realistic and it is likely that the results
will be accepted by the stakeholders.
The trend analysis by software also approves that the dependencies of each influencing factor
to the others are chosen right and lead to a good basis (beside WP2 - future needs and WP3
- user requirements) for recommendations to S2R.
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4.2.3.3 General conclusions on trend projections
Deliverable D4.3 offers lots of information regarding the identified mega influencing factors and
the verifications using different approaches like expert interviews, online surveys and trend
analysis software.
These different approaches tried to figure out, if the preliminary results out of WP4 (D4.1 and
D4.2) are accepted by the rail stakeholders and can be used in the ongoing research.
In general, it is pointed out clearly, that the mega influencing factors as a summary of all
research activities regarding user requirements, future needs and trend research are in line
with the stakeholders` view. Of course, there are result areas identified in what way the future
perspectives of all influencing factors could be. It is not a result to exactly define the future.
It is obvious that a trend analysis can only figure out dependencies of different influencing
factors, create scenarios of the future and therefore process measurements of acceptance and
consistency. It was possible - beside the acceptance of the stakeholders - to achieve high
consistency measures for each persona ‘scenario.
These scenarios were defined in a progressive way, even to confront people with future
possibilities, they even don`t think about. As a result, the stakeholders believe in these future
perspectives in a wide range but anyway do so. These provocations lead to more acceptance
even when the future reality will be somewhere in between the maximum and minimum
projections of project NEAR2050s influencing factors.
The different personas and scenarios are involving all users and stakeholders of rail so that all
influencing factors are integrated sufficiently. This can be accepted as during the evaluation
no “missing link” occurred. It has been verified that in more than one aspect the different points
of view are connected or are even the same, as can be seen in the conclusions of each section.
The participation of all kind of stakeholders in all actions of the projects` phases (creation,
verification, …) was permanent high, so the results are representative.
The preliminary results were also reflected in different dissemination event like Steering
committees at ERRAC, RICG meetings and conferences like IRSA17. Feedback from these
participations was also a source of results for the final deliverables.
While also looking at how Shift2Rail can use these trends to influence policy for the railway
sector it was pointed out that the mega influencing factors and their trend projections are a
summary of action points, they all are in dependencies with each other and S2R has to
consider this, working on the further implementation of the the S2R MAAP.
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4.3

What can be done by current actors and how will the future user of rail look
like?

In this chapter project NEAR2050 will show perspectives for the current and future actors and
users of rail, explaining how the rail sector (connected with other modes of transport) will affect
their daily life.

4.3.1

How do the current actors have to act?

A number of stakeholders have a role in ensuring that the future requirements and needs of
the rail sector are enabled. These experts are summarised in figure 43.
Academic world
The academic world is faced with bringing forward research, developing and testing new ideas
and importantly educating new generations in the rail sector to ensure that new talent enters
the field.
Railway Company Managers
Railway company managers have the responsibility of driving change within companies. Their
role will be to encourage new ideas from staff in terms of how to make improvements that will
make the service more attractive for the end user.
Railway Companies
Railway companies have the responsibility to embracing new technologies while finding new
and innovative ways of encouraging modal shift to rail. Additionally, they have the requirement
to produce favourable working environments where future employees are encouraged to work
thereby making the rail sector more attractive to work and operate in.
Railway associations
Ongoing lobbying is needed at a high level. This is required to ensure that the rail agenda is
known and that new regulations are fair to the rail sector while ensuring that the rail sector has
a say in what new regulations will include. Further to this, the various associations will have
the role of ensuring that the rail sector is an attractive and forward-thinking branch to be
involved in.
European Railway Institutions
The European Railway Institutions will have the role of ensuring interoperability within the
European rail sector, for creation of complimentary standards that can agreed by all parties (in
particular suppliers) operating within the sector and supporting companies with rolling out new
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technologies. Similar to previous actors, the railway institutions will have a role of ensuring that
the rail sector is an attractive branch to enter in to as well as making sure that research is
moving forward through proper funding and support mechanisms.

Figure 43: Different actors active in the rail sector

4.3.2

Representativeness of stakeholders and users of project NEAR2050

Numerous interviews focus groups and workshops were carried out by project partners in
which the current and future developments of the rail sector were discussed. Due to careful
selection of interview partners and focus group and workshop participants a high percentage
of the rail representatives operating in Germany, Austria, and Spain were actively involved in
this project. Table 11 summarises the coverage in each country.
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Table 11: Rail sector coverage based on interview partners and focus group attendees 12

Germany

Austria

Spain

EU

Passenger Services
(based
on 85,8 %
passenger-km)

87,5 %

90 %

31 %

Freight
Services
82,0 %
(based on ton-km)

n.a.

65 %

4.3.3

25%
(excl. Austria)

How will the future users of rail act?

4.3.3.1 Service design thinking
Service design thinking as an innovation method aims to reinvent services for customers and
stakeholders. Following the publications of Professor Birgit Mager, there are four phases in the
service design thinking process:
•

exploration

•

creation

•

implementation

•

evaluation

The phases include several requirements for service design thinking like the following: 13

12

Sources: Interview partners, Focus group numbers, VDV, ÖBB, Eurostat, RENFE

13

https://www.interaction-design.org/literature/article/the-principles-of-service-design-thinking-building-betterservices
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•

Services should be designed based on a genuine comprehension of the purpose of the
service, the demand for the service and the ability of the service provider to deliver that
service.

•

Services should be designed based on user needs rather than the internal needs of the
business.

•

Services should be designed to deliver a unified and efficient system rather than
component-by-component which can lead to poor overall service performance.

•

Services should be designed based on creating value for users and customers and to
be as efficient as possible.

•

Services should be designed on the understanding that special events (those that
cause variation in general processes) will be treated as common events (and
processes designed to accommodate them)

•

Services should always be designed with input from the users of the service

•

Services can and should be prototyped before being developed in full

•

Services must be designed in conjunction with a clear business case and model

•

Services should be developed as a minimum viable service (MVS) and then deployed.
They can then be iterated and improved to add additional value based on
user/customer feedback.

•

Services should be designed and delivered in collaboration with all relevant
stakeholders (both external and internal)

This leads to the 5 principles as shown in the following picture:

Figure 44: 5 principles of service design thinking

The most important principle is to change the perspective from a user oriented to a user-centric
view. The user is in the middle of the system and his opinions and perspectives are dominant.
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This leads to the next principle called co-creative. It is not intended to invent new services
without participation with the user himself. So, the user is not only consumer but also prosumer.
This means he is shaping the service as a LEAD user and helps to innovate.
The following principle sequencing explains that you have to go along the user journey. You
have to explore the user journey first in order to understand needs and wants and possible
problems in the as-is situation. Therefore, not a top down but a bottom up approach is
necessary in order to understand the user’s world as it is.
For the principle evidencing, the service design thinking approach focusses on service
blueprints. The service blue prints model the user journey and distinguish between on stage
and back stage service steps. Back stage service steps are important but in regard of
interaction with the user they are not very relevant. On stage service steps are very visual for
the user and even require interaction. Here the user satisfaction can be tremendously
influenced. Modelling the touchpoints, parts of the services with user interaction, the critical
evaluation of good or bad service quality can be carried out.
The last principle is holistic. Here different aspects are relevant. In general, the question, what
is the user benefit and satisfaction? during the user journey is posed. Modelling the value
proposition canvas, the audition of the right service innovation is made for sure.
NEAR2050 uses the method service design thinking as a central approach to coordinate all
service improvements and possible innovations as an output of the project.

4.3.3.2 Personas
A persona, (also user persona, customer persona, buyer persona) in user-centred design and
marketing is a fictional character created to represent a user type that might use a site, brand,
or product in a similar way.
Personas are useful in considering the goals, desires, and limitations of brand buyers and
users in order to help to guide decisions about a service, product or interactions. Personas
may also be used as part of a user-centred design process for designing services at all levels.
A user persona is a representation of the goals and behaviour of a hypothesised group of
users. They are captured in 1–2-page descriptions that include behaviour patterns, goals,
skills, attitudes, and the environment, with a few fictional personal details to make the persona
a realistic character.
Due to the proposed goal of NEAR2050 to create a representative group of actors of the rail
sector (see Figure 45: different actors of the rail system) and to observe the future perspectives
and future needs of different actors of the rail sector, 16 personas had been created. These
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personas differ from age, sex, etc. and pass different customer journeys as passenger as well
as “working journeys” as actors in the rail system. The conclusion of the persona creation are
persona maps, that show the story of the user's experience. It not only identifies key
interactions that the user has with the organization, but it also describes user's feelings,
motivations and questions for each of the touchpoints.

Figure 45: Different actors active in the rail sector

Table 12: table of personas and stakeholder types
no.
1
2
3
4
5
6
7
8
9
10
11
12
13
14

name
Julia Meier
Roberto Sanchez
Kevin Hinterlechner
Sofia Hernandez
Marco Rossi
Lupo Rioja
Kerstin Trenker
Conchita Garcia
Jean Claude Laforest
Giuseppe Bianco
Silvia Weiss + Julia (Baby)
Achmed Aleid
Victoria Klein
Klaus Wolf

reduced mobility
no
no
no
no
no
no
yes (blind)
no
no
yes (wheel chair)
no
no
no
no

age
35
67
15
45
54
35
40
58
40
60
30
25
48
27

profession
public administrative
retired / honored professor
apprendice
manager of technology company
worker (train crew - train driver)
admin guy (dispatcher) in freight operator
supply chain purchaser
catering staff
CEO
customer service
research assistant / waiteress
worker in maintenance workshop (mechanic)
online shop staff
loading point manager (chemical plant)

stakeholder type 1
passenger
passenger
passenger
passenger
train crew
freight operator
transport agency
(forwarder/4PL)
train
crew
railway supply industry
station staff
passenger
railway operator
comodity freight customer
bulk freight customer

stakeholder type 2

business trip passenger
private trip passenger

An example of a persona description is shown below. For details regarding the whole persona
creation phase please see deliverable D4.2 of project NEAR2050.
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Figure 46: example of persona description

4.3.3.3 Touchpoints from service blueprints
During the work on project NEAR2050 service blueprints/user journeys for users/passengers
and “working journeys” for workers in the rail system were created in WP 4 (D4.2) for every
persona mentioned in chapter 4.3.3.2.
This chapter will summarize these descriptions of the future daily experiences separated in
pre-travel (pre-work), travel (work) and post travel (post work) segments.

One of the first pre-travel actions of passengers in the future will be the creation of personal
user accounts on travel planning and booking platforms, inserting their personal data, bank
accounts and preferences to provide the basis for a unique travel experience. This will include
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automatic trip recommendations in line with online schedulers and recommendations about
points of interest at the destination. Booking and payment will be done by easy recognition
systems like iris scan or implanted chips. Several reminders will automatically prepare the
customer for the trip, helping not to forget anything important like a luggage drop of before or
the choosing of additional services like catering or extra space for any equipment.
Obviously, the working environment will change a lot in the next decades. Digitalization and
the internet of things will much more combine our working life and private life to an overall daily
experience meaning that we will be in contact with our colleagues and companies all time,
connected with smart devices. Working routines will be planned and scheduled daily on actual
demand and we will need to be much more flexible in our job to succeed in the working
competition. Often, we will even know hours before we start our daily job what and where we
will be needed. Many information will be easily accessible and supports us in our problemsolving processes. Feedback and deep learning algorithms and programs will assist us in the
continuous improvement of processes, supported by big data analysis.
Standardised information platforms will provide all information in a one stop shop concept,
leading users to best performance and productivity.
The separation of personal transport and luggage transport will be much more usual than
nowadays combined with real time information about the status of the luggage. Drop off will be
at home, the transport by individual autonomous shuttles or even drones. Last mile transport
fully electrified and autonomous will take the passenger to bigger hubs for their regional or
long-distance-travel. Smart guidance to the designated train will reduce crowded areas in
stations to a minimum and due to security reasons the automatically identification and security
checks will be state of the art but in a way that the passengers do not even recognize it, going
through invisible gates, scanning and identifying all customers. The booking and payment will
be automatically processed by entering the underground station to ease the regional and urban
traffic.
Train operators will be much more service providers as they are nowadays. This will include
services related to the travel itself as well as services that fulfil all kind of needs of the users
like the possibilities for virtual shopping and delivery services for goods and catering as well
as services like laundry, providing working equipment during travel, etc.
During travel itself permanent journey visualizations and intelligent information systems, that
are displaying current notifications and status updates will be standard, informing the
passengers in real time about any deviation or personal interest.
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Different classes of travel services will still exist in future, but it is obvious, that services like
catering will be much more automated than nowadays up to an autonomous catering by robotic
staff.
All these services are possible because of connected operation planning and train
management and supervision systems that allow high automation up to autonomous train
travel. This leads to different needs in the qualification of rail staff. It`s much more about the
supervision of automated procedures than about doing it personally. For example, the train
driver will supervise designated trains even not onboard but in a train operation centre provided
by all kind of data mainly coming from sensors on the trains itself but also assisted by
information from the track and supervision systems like cameras and drones.
All this data will have a huge impact of the productivity and availability of rail stock providing
the basis for predictive maintenance to reduce the operational overheads and maintenance
costs. Digital supply chains producing spare parts just in time for the designated exchange
before it comes to an unplanned breakdown. The repairs itself will assisted by augmented
reality systems providing information as well as robotic systems that execute the repair or even
assist.
Geo location systems will provide real time information about tracking of goods and trains and
together with cloud-based services between transport companies enable the most productive
use of infrastructure. Decentralised ownership enables the use of empty resources by checking
the availability of empty stock like container wagons owned by different wagon suppliers. This
future IT ecosystem connects all stakeholder of rail into new business models ensure
interoperability and optimised life cycle costs. Supervised by rail experts and assisted by A.I.,
future management systems providing suggestions for real time problem solving like leaking
containers, etc. in order to comply with the basic safety and performance requirements.
Knowledge-based feedback and experience services will be set up to integrate all data
provided by all participants of the rail system during pre-travel, travel and post travel for
continuous improvement of processes regarding the whole rail system value chain and all
services provided.
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4.3.3.4 General Conclusions of user stories

Figure 47: project picture of NEAR2050

Finally, 15 stories for 16 stakeholder types (the 2 user journeys of Giuseppe are summarised)
were developed, describing the possible future user journey or service blueprint of different
stakeholders of the rail sector. These are beside the results of D4.1 (influencing factors), D4.2
(mega influencing factors, influencing factor descriptions, trend projections, personas, service
blueprints) and D4.3 (verification by experts and trend analysis software) main results of
working package 4 of NEAR2050 shown in D4.4.
These stories shall lead to discussions and even if there are different opinions regarding the
realisation of the mentioned future perspectives, these discussions will lead to a new thinking
about the future of rail.
The authors tried to include as many stakeholders of the rail sector as possible to describe the
future perspective of the identified mega influencing factors in several different ways, pointing
out, that these trends will have a great effect of our future life.
To mention some. It is for sure, that we will life in a service-oriented world as we are living
actually now, but with a high grade of individual differentiation. These services will both affect
suppliers and customers, which will be bent together to a collaborative highly integrated supply
chain.
Automation and digitalization at any level will lead to a different working society as nowadays,
generating new qualification needs and working environments. Both trends will also raise the
pressure of standardisation of technology and regulations.
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The awareness of climate change effects and the resulting effects to our daily life will, on the
one hand, enforce the change of energy sources from fossil sources to renewable ones, and
on the other hand lead to efforts regarding energy efficiency and the responsibly usage of
energy at all.
All these changes will lead to an increased production and usage of data which will raise lots
of questions regarding their sensitiveness, security, exchange and storage.

4.4
4.4.1

How will rail interact with other transport modes?
Passenger transport

The transport sector in general is evolving quicker than the rail sector, this has always been
the case. How the rail sector will cooperate with other sectors in the future remains to be seen.
In addition to this, it is still to be fully determined in what sectors rail will focus itself and remain
the most comfortable.
Within rural areas a large part of this will at the end of the day, be a costs issue. Running rural
railways is hugely expensive and the amount of money that is available for investment in such
services is becoming less and less. There are serious questions within this sector to be asked
about cost efficiency. There is a risk that rural railways will disappear as self-driving cars and
busses can carry out the service more efficiently, however this should not be a risk and instead
looked upon as an opportunity to change the way the rail sector carries out its day-to-day
business and open up new markets within which to offer services. This thought process needs
to become common place if a mobile world is going to be created which satisfies the needs of
all the stakeholders to a large extent as possible.
Rail needs to keep doing what it does best – and that is by moving as large a number of people
as possible from A to B. There are lots of scenarios where the rail sector delivers this, namely
within metropolitan regions and in inter-city traffic. However, such services require an
appropriate density of travellers that do not normally exist within rural regions or nearby rural
stations.
Rural services are still possible but need to be looked at almost on a case by case basis in
terms of how the other modes of transport can be incorporated to make the rail services cost
efficient. Rail service providers need to look at creating this density at rural stations be it
through the operation of current bus services or car-sharing systems, or through the operation
of autonomous cars and busses in the medium to long-term future. These will provide rural
stations with the ability for travellers to easily get to stations with a minimum of hassle and in
particular provide a “turn-up and go” system that will tie into regularly and frequent rail services.
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The challenge for rail is to integrate these systems into an efficient operation. For this to be
successful, the current business cases that are operated within the rail sector will need to be
adapted to suit.
Another challenge is that railways needs to cope with the expectations of the 21st-Century
society. Society now expects an on-demand service, be it movies, TV, or food. They want a
similar service from their railways, in particular in relation to journey information. This needs to
be supported by appropriate IT systems. A particular focus here is in the provision of transport
apps or similar. These must provide a complete picture and include all parties including all
competition. The user needs to know the totality of the offer and they must have the confidence
that they are always well informed. “Coopetition” is a term that has been used over the course
of NEAR2050. Here the involvement of data and data collection plays an important role. With
that said, big-data and the relevant algorithms are nothing if the infrastructure does not exist
to transport people from place to place. Technology is responsible for seamless travel and can
make travel smooth and easier. In addition to this, having all information in one system makes
it easier to provide an on-demand system, in particular with providing access to automated
systems such as busses and cars. In addition to this, it gives the operator of these systems
access to the user data so that services can be better tailored. It is in the interest of the rail
sector to ensure that they are the operators of such systems.
Currently many operators collect enormous amounts of data every day, however this is not
fully utilised. To understand the journey that a user is undertaking, a continuous data
connection is needed to understand what and why he/she is doing and what decisions are
being made. Having an end to end coverage of the data allows for better profiles of users to
be built. With that said, the appropriate rules will need to be in place allow operators to collect
and use the data to its fullest extent.
An example of this is in place in Austria where one can buy all public transport tickets available
in Austria from one account14. This also provides the possibility of tracking the journey and
seeing changes in real-time, as well as having the appropriate discounts applied at the correct
time etc. This has been achieved through having input from all stakeholders into a centralised
platform in terms of timetable information, routes, ticketing etc. In this example:

14

www.wegfinder.at
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•

Verkehrsauskunft Österreich

•

the City Airport Train,

•

Flixbus,

•

ÖBB,

•

Vienna Airport Lines, and

•

Westbahn

have all provided their information. In addition to these operators the following local transport
associations have also provided access to their systems:
•

Verkehrsverbund Ost-Region (VOR) für Wien, Niederösterreich und Burgenland

•

Oberösterreichischer Verkehrsverbund (OÖVV)

•

Salzburger Verkehrsverbund (SVV)

•

Verkehrsverbund Tirol (VVT)

•

Verkehrsverbund Vorarlberg (VVV)

•

Verkehrsverbund Steiermark (VST)

•

Verkehrsverbund Kärnten (VVK)

Such examples of this need to be rolled out if the rail sector is to have any chance of competing
with other modes with regards to offering seamless passenger transport and providing the
services that they require.
Presently, the landscape is so fragmented that the data over the full transport chain is difficult
to collect. This will remain the case for the next decade or so. Even after the full data chain is
available, if there are no changes made to the legal background regarding data security, there
will still be issues in merging the data from various sources.
Railways are oftentimes so integrated into public life that this will be possible eventually. In the
upcoming years stakeholders need to work together or the goals of the users will not be
achieved. There are plenty of alternatives to where the rail sector can lose customers to,
particular here is self-driving cars.

4.4.2

Freight Transport

Regarding freight, the picture is different and oftentimes more complicated.
This century will see a large focus on intermodal freight transportation. This will be pushed and
directed by the changing requirements of global supply chains. All transportation modes (air,
inland water ways, ocean, pipeline, rail, and road) have gone through technological evolution
and has functioned separately under a modally based regulatory structure for most of the 20th
century. Following the of containerization, the reorientation toward deregulation near the end
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of the century, and a new focus on logistics and global supply chain requirements, the stage
is set for continued intermodal transportation growth. This is supported by further
advancements in technologies that allow for better tracking and tracing of goods.
Already within the last mile there are limitations that the rail freight sector must face such as a
disconnection to the final customer, high costs for the last mile, multiple handlings of containers
etc., and high levels of very effective competition. Added to this in the fact that freight services
are often not as politically sensitive as passenger services and as such are often further down
the priority list in comparison to passenger services (both in terms of operational priority as
well as political priority).
Similar to the passenger sector, in the freight sector large amounts of information exist between
the various stakeholders. The level as to which these are shared differs vastly throughout the
industry, based on the stakeholders involved (IM, RU, LSP etc.), the agreements in place
between them, the associations within which they are involved (RNE15, RailData) etc.
Regardless of the fundamentals of the 2011 White Paper on transport16 and the focus on
shifting freight from road to rail, this is not happening as the costs are too high and the
regulatory requirements are too complex. The road sector all the while is becoming hungrier,
more competitive and more innovative. With this in mind, it is a huge challenge to reshape the
rail freight landscape.
Based on the costs that are associated with rail freight transport, it is important to look at the
use of data in order to see how this can be utilised to drive down the overall costs. Examples
of this include new ideas for information transfer, new interfaces between companies, new
technologies to maintain security and privacy such as Blockchain etc. These have been
covered in great detail in Shift2Rail’s Smart-Rail project17.
There are further parallels to be drawn with the passenger sector. Again, the on-demand
logistics requests that are the freight sector is required to fill can be better served if all the
information is known. This in turn will go further to maximizing the use of rail. Rail will remain
responsible for long/haul traffic, but the inroads it makes into the last mile sector will be
dependent on the use that it makes of the data that is available to it.

15

RNE alone has over 2000 contracts in place that allow data sharing between companies.

16

Roadmap to a Single European Transport Area – Towards a competitive and resource efficient transport
system, 2011

17

www.smartrail-project.eu
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It is only through the development of new ideas, new technologies, and through the proper
transfer of information that seamless transfer of freight along the supply chain can be achieved.
Similar to the passenger sector, there is the situation here where the rail sector has to develop
deep cooperation with the road sector – in particular for the last mile section where direct
connections to the shippers do not exist – or in some cases take on the last mile service
themselves. How far into the decentralised terminals the rail sector can reach will be dependent
on the rail sectors wherewithal to finance and develop these new technologies and cooperation
structures.

Figure 48: Potential impact of the rail sector

When looking at the last-mile section in particular, flexibility and reliability are more important
to the end user at the short-haul end. This is particularly noticeable for aspects such as
autonomous transport. In this case, the impact on services and costs is vastly more noticeable
within the short-haul market Figure 48). The reason for this is clear – the short-haul market
involves a lot more train movements and crew for the movement of a smaller number of
wagons, whereas in the long-haul market the costs of drivers are spread over the total income
from all the wagons on the train. Considering a 740m or 1400m train, these costs are relatively
negligible.
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Figure 49: Impact of autonomous technology on short and long-haul transport

This will require a new way of thinking and further development of business models in order
for this to work, all driven by accurate information regarding the movement of freight through
the supply chain. In the case of a container, this can include when a container has been
unloaded from a ship and loaded on to a wagon, when the wagon/train will be ready for
collection in a terminal or shunting yard, when the wagon will reach certain destinations, where
delays have been incurred on route and what the recalculated arrival time will be, when a
container will be ready for its collection and journey to the end customer. Included here is also
onboard information from a container, such has information from temperature read outs and
accelerometers indicating damage to loads. These issues are the subject of the ELETA project
that is currently being carried out and looking to link all information flows between terminal and
final customer18.
To maximize the efficiency of freight transport, these tracking and tracing abilities need to be
brought together with novel methods for wagon transfer within yards and capacity planning
within networks to ensure that the network is not overloaded at certain times of the day.

18

http://www.uirr.com/projects/ongoing/item/21-electronic-exchange-of-eta-information/34-ongoing.html
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5 How is the correlation between S2R MAAP and project
NEAR2050?
The goal of this chapter is to show, if and how the results of project NEAR2050 are in line with
the S2R key challenges and innovation capabilities. This shall on the one hand approve the
settings and visions of S2R and on the other hand show open issues and areas that additionally
have to be addressed.

5.1

S2R key challenges

In order to get a ranking of the most influencing mega influencing factors of NEAR2050 for the
achievement of the S2R MAAP the key challenges of S2R were matched with the 24 mega
influencing factors of NEAR2050.
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The overall counter of influence is based on the following measurements for each match:
0

no noticeable influence

1

noticeable influence

3

substantially noticeable influence

9

intensely noticeable influence

Table 13: Matching S2R key challenges with NEAR2050 mega influencing factors
strenghten the quality of
service
role of rail
industry
9
0
1.passenger comfort / needs
0
9
2.development of EU / government
0
1
3.Environmental awareness
0
3
4.energy transformation
1
0
5.Aging world
3
0
6.Changing workforce / changing society
3
0
7.The female century
9
9
8.Smart everything
0
9
9.Intermodality / synchro-mobility
0
0
10.Urbanization
9
0
11.Post industrial service society
0
9
12.Supply chain integration
3
9
13.Liberalisation of transport sector
0
9
14.Standardization of transport sector
9
3
15.Last mile
9
3
16.services for users / stakeholders
0
9
17.Automation
0
3
18.Cargo mobility
3
9
19.Service integration by extensive collaborative models
3
3
20.Infrastructure
0
3
21.Rising traffic demand / cost / productivity
1
3
22.Future technologies / modularization
9
9
23.Data transfer / security
1
0
24.Game changers
103
counter/ranking of challenges

cost

mega influencing factors \ key challenges

1
0
3
3
0
1
0
9
3
3
1
3
9
9
3
3
9
0
0
9
9
3
3
1
72

infrastructure competitive- skills
intergrating
ness
the europaen
rail market
0
9
3
0
1
3
9
9
0
1
3
0
3
0
9
0
3
0
3
0
9
3
3
3
3
0
0
0
9
9
9
1
1
3
3
9
0
3
9
0
0
1
0
0
0
9
0
9
0
9
0
9
1
9
9
9
0
9
1
0
9
9
0
0
9
3
9
1
0
3
9
9
1
9
0
3
1
3
9
9
1
9
9
0
9
3
3
3
9
9
9
3
1
0
1
0
116
110
77
85
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34
11
27
10
25
9
64
31
18
20
31
40
49
28
42
49
25
28
46
32
34
54
13

9
3
3
9
3
3
3
9
3
3
9
1
1
3
3
9
9
1
3
9
1
9
3
9
70

ranking

counter of
influence

innovation

118

1

3
6
3

5
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It is shown that the mega influencing factors with the highest influence in the achievement of
the S2R key challenges are:
Smart everything: in the meaning of digitalization, that will change the world’s economy and
society fundamentally. It is not about digitalization of the current processes but how
digitalization will lead to new business models. Digital processes will enclose all stakeholders
in a smart supply chain of transport for passengers and freight and will have massive effects
on other developments and trends.
A focus on vertical or horizontal integration processes and the extensive use of digitalised
supply chains will help to manage traffic volumes in economy of scale.
Business and policy-makers will need to partner with higher education systems, such as
colleges and universities, to map the needs of future employees and adapt the curriculum in
these education institutes accordingly. This will ensure there is a skills match with future
workforce requirements. As Companies becoming more experiential and service-oriented,
frontline workers will require new skill sets. Policy-makers will need to work with the industry
to lay the groundwork for successfully transitioning the workforce and equipping them with the
skill set they will need in the future to close the skills gap.
Data transfer/Data security: along with digitalization, lot of questions will arise how to deal
with the immense growing volume of data. Different security levels will have to be created to
implement regulations regarding personal data of users and operational data of infrastructure.
Data ownership needs to be defined to use all capabilities in service design and data analytics,
as there`s still a gap between technological capability and services and the regulation level.
Who owns the data makes the business - rail has to be owner of its data!
People will have to release their personal data and accept the usage of that data for an
everyday analysis and prognosis. But the customer must know that his / her data is well
received by the seller. Big Data means "Big Responsibility" - more interaction with customers
promotes the compulsion to more transparency, responsibility and better performance.
Customer feedback has to be used to make improvements of the own offers (e.g. by open
Innovation and crowdsourcing processes). With the goal to industrialize the production of
services that become subject to industrial optimization procedures and standardisation.
Standardisation of transport: Efforts for full implementation of the technical Specifications
for interoperability (TSI) has to be enlarged to ensure the interoperability of the European
Community's high speed and conventional rail systems as well as standardisation of all rails`
equipment like containers within the transport modes. A major topic will be that IT and interface
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standards are fully completed and implemented. In that sense, besides TSIs transparent
telematics applications for freight subsystems (TAF TSIs) has to be implemented and tested
in model regions to ensure the spread all over Europe.
English has to be established as the standard language for operational staff, operations
manager and all actors in rail operations.
At the rail terminal of the future, integrated terminal planning systems will provide logistical
support for the flow of goods throughout the transportation chain. While automation systems
will ensure efficient use of resources, automatic freight train monitoring systems will make rail
transport even more reliable. Electronics seals and identification systems will also improve
security to meet increased demand.
Automation: In bringing the rail sector forward, automation plays a key role in all aspects of
the sector to optimize processes and increase efficiency. Automatic dispatching in rail will be
a common standard as well as autonomous driving will be fully implemented across the sector
together with all necessary regulations implemented. This will lead to an increase of flexibility
for freight and passengers.
Infrastructure: Capacity increases and cost reductions have to be achieved with new
construction and new technologies only where investment is needed and have been
accompanied by changes in operations perfectly balanced between needs of infrastructure
managers and railway undertakings. Where capital investment is unavoidably, the necessary
budgets have to be sourced from all available budgets to minimize specific capital costs.
The Homologation of trains has to be simplified across Europe as there is still a high variety of
technical standards. In that sense, a technical modular standard wagon is needed, which
specialization is achieved through components or superstructures added to the standard
wagons when needed. This will assure interoperable mobility solutions and their potential
scalability.
The doubling of the maximum train length will finally happen and trains with a length of 2x
740m will be reality combined with higher axle load in high frequent areas and the gained
capacity enhancements will allow a maximum reachable modal split across the transport
sector. Separate freight and passenger rail in high frequent areas have to be established for
high flexibility and productivity.
The traditional functional split between infrastructure along the tracks and the trains will
change. The rail infrastructure will not need fixed installations anymore – all technical systems
are on board the trains or will be within the train control centres. For that, the intelligence of
remaining network elements has to be increased as well as for the rolling stocks in terms of
computing power, communication and safety capabilities Besides, an introduction of new
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building, construction and maintenance procedures, will lead to reduced track kilometre costs
by more than 50%. The Infrastructure will be monitored with big-data predictive maintenance
for zero downtime and highest availability.
Renovation cycles are becoming shorter and shorter due to customer satisfaction not
maintenance, which has to be compensated by standardisation, otherwise a raise of TCO
(Total cost of ownership) would degrease competitiveness.
Banks and private investors will only invest in reliable innovations and standardisation is raising
reliability and reducing costs as standardisation means less risks and more volume.
The only profit-oriented view on a company doesn`t suit to a state railway operator. Not only
the customer is important, also, the stakeholders (state, EU) are important and there is a
governmental responsibility to step in to raise attractiveness of rail (e.g. support silent breaks,
for an operator, the train is running also without silent breaks).
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5.2

S2R capabilities

In order to get a ranking of the most influencing mega influencing factors of NEAR2050 for the achievement of the S2R MAAP the innovation
capabilities of S2R were matched with the 24 mega influencing factors of NEAR2050.
The overall counter of influence is based on the following measurements for each match:
0

no noticeable influence

1

noticeable influence

3

substantially noticeable influence

9

intensely noticeable influence

Table 14: Matching S2R innovation capabilities with NEAR2050 mega influencing factors
capability 1 capability 2 capability 3 capability 4 capability 5 capability 6 capability 7 capability 8 capability 9 capability 10 capability 11 capability 12 counter of ranking
influence
1.passenger comfort / needs
0
9
1
0
3
9
0
9
3
9
1
0
44
2.development of EU / government
9
0
0
9
9
3
1
3
0
0
3
1
38
3.Environmental awareness
1
0
3
0
3
1
0
3
1
3
9
1
25
4.energy transformation
3
0
3
0
9
0
3
9
3
1
9
9
49
5.Aging world
0
1
0
0
3
0
3
3
0
3
0
0
13
6.Changing workforce / changing society
0
3
1
3
3
3
9
3
9
3
1
1
39
7.The female century
0
3
0
0
0
0
3
3
0
0
0
9
8.Smart everything
9
9
9
1
9
9
9
9
9
9
1
3
86
9.Intermodality / synchro-mobility
9
0
3
9
3
3
1
3
3
9
0
0
43
10.Urbanization
0
0
3
0
9
3
0
3
0
9
3
0
30
11.Post industrial service society
0
9
1
0
0
1
0
9
0
3
0
0
23
12.Supply chain integration
9
0
3
9
0
9
0
1
9
1
3
1
45
13.Liberalisation of transport sector
9
3
9
9
0
9
0
1
0
0
3
0
43
14.Standardization of transport sector
9
0
9
9
9
9
1
3
3
1
1
9
63
15.Last mile
3
9
3
0
1
9
0
3
0
3
0
0
31
16.services for users / stakeholders
3
9
3
0
0
9
9
9
0
9
0
0
51
17.Automation
9
0
9
1
9
3
9
9
9
3
1
9
71
18.Cargo mobility
3
0
0
9
9
3
0
1
3
3
3
0
34
19.Service integration by extensive collaborative models
9
3
0
3
0
9
1
3
3
3
0
0
34
20.Infrastructure
3
3
9
9
9
3
1
9
9
9
9
9
82
21.Rising traffic demand / cost / productivity
3
0
9
0
9
9
1
1
3
3
3
1
42
22.Future technologies / modularization
3
1
3
3
3
3
9
9
9
3
3
9
58
23.Data transfer / security
9
9
3
3
9
9
9
3
9
9
0
9
81
24.Game changers
0
1
1
0
1
0
1
9
0
3
3
0
19
counter/ranking of challenges
103
72
85
77
110
116
70
118
85
99
56
62

mega influencing factors \ capabilities
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Table 14 shows that the mega influencing factors, that “need” the most innovation capabilities
are the same that are highest ranked in the matching with the S2R key challenges.
In that sense the project NEAR2050 approves the results of the S2R vision and its innovation
capabilities with digitalization and automation as their core.

One trend that is linked to digitalization and automation is the trend “services for users”
transferring Europe into a service-oriented society. In that sense S2R and all rail actors have
to focus on the user and his requirements beside the actual technology driven research
approach. S2R has to consider not only technical but also more on organizational aspects in
the work program to ensure that in future the focus is on user orientation and that should be
represented in the organization. This implies that for corridor management also expertise on
the user needs is required and not only from the rail sector.
It`s clear, that it is very difficult to break the barrier of all layers of people and organizations
surrounding the rail system and here political pressure will be required, but it also will get hard
to get alignment of all Member States.
Another point is, that stakeholder, explicitly users that are affected the most because of
digitalization and automation becoming redundant. They fear being left behind because of the
future developments. These users have to be addressed intensively and offered possibilities
of re-qualification and re-orientation.
The next chapter tries to explain how project NEAR2050 offers these “user-centric”
approaches and how the future service-oriented rail sector may look like.

6 How can rail become a user-centric service provider?
NEAR2050 has done a huge amount of work in detailed investigation of user requirements
(passengers and freights). NEAR2050 delivered 16 relevant personas with 16 future miniscenarios. S2R can adopt to these classifications and change the top down examination about
user requirements in general and in holistic determination but go on to more explicit and usercentric observation of the railway system.
16 user types deliver the chance to bring in a paradigm shift concerning “standardised or
individualised services for users (Passenger and freight)”. Railway is no longer designed for
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bringing people from A to be B but deliver huge benefit for each persona on his/her individual
travel.
NEAR2050 has focused on developing the additional needs of passengers in the future. These
have an impact on a number of actors in terms of the offers and services that need to be put
in place and the related challenges that these actors will face in providing these. A detailed
explanation can be found in the deliverables of WP 3 and WP 5. For a summarization please
see chapter 4 of this report.
Table 15: Passenger needs and impacted actors

Passenger Need

Further impact on

Fares (Fare policy, discounts, low cost

• Rail operating company

services…)

• Local/Regional Authorities (relating to
Public Service Obligations if in force)
• Infrastructure Managers (Track Access
Charges)

Frequency of services

• Rail operating company
• Local/Regional Authorities (relating to
Public Service Obligations if in force)
• Infrastructure Managers (Track Access
Charges)

Travel Time

• Rail operating company
• Infrastructure Managers
• Central Government

Connections with interurban transport at the

• Rail operating company

station (both for access and arrival)

• Local/Regional Authorities
• Infrastructure Managers (relating to rail
transport)
• Other public transport operators (relating
to Bus/Tram services)
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Passenger Need

Further impact on

Connections with urban transport at the

• Rail operating company

station (both for access and arrival)

• Local/Regional Authorities
• Infrastructure Managers (relating to rail
transport)
• Other public transport operators (relating
to Bus/Tram services)

On board information (connections and

• Rail Operating Company(s)

transfers, stops, incidents…)

• Competing modes
• Local/Regional Authorities (relating to
Public Service Obligations if in force)
• Train Designers/Manufacturers
• Infrastructure Managers

Information about urban Transport

• Rail operating company

connections at the station

• Local/Regional Authorities
• Infrastructure Managers (relating to rail
transport)
• Other public transport operators (relating
to Bus/Tram services)
• Station owner/operator

On board comfort (comfortable seats,

• Rail Operating Company

ergonomics, on board services)

• Local/Regional Authorities (relating to
Public Service Obligations if in force)
• Train Designers/Manufacturers
• (Secondary impact on Infrastructure
Managers relating to the overall
condition of the permanent way)

Location of the station near city centre

• Local/Regional Authorities
• Other public transport operators (relating
to Bus/Tram services)
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Passenger Need

Further impact on

Ease of ticket purchase (more sale points,

• Rail operating company

vending machines, online purchase…)

• Local/Regional Authorities
• Other public transport operators (relating
to Bus/Tram services)

Transfer time from one train to another

• Rail operating company
• Local/Regional Authorities
• Infrastructure Manager

Security (on board against accidents)

• Rail operating company
• Local/Regional Authorities (relating to
Public Service Obligations if in force)

Travel time to get to the station

• Local/Regional Authorities
• Other public transport operators (relating
to Bus/Tram services)

Information about interurban Transport

• Rail operating company

connections at the station

• Local/Regional Authorities
• Infrastructure Managers (relating to rail
transport)
• Other public transport operators (relating
to Bus/Tram services)
• Station owner/operator

Ticketing system (electronic ticket,

• Rail operating company

integrated ticket with other transport

• Local/Regional Authorities

systems…)

• Other public transport operators (relating
to Bus/Tram services)

Information to access the station

• Station owner (IM etc)
• Rail operating company
• Local/Regional Authorities
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Passenger Need

Further impact on

Accessibility for people with reduced

• Station owner (IM etc)

mobility

• Rail operating company
• Local/Regional Authorities

On board services (restaurant, sleeper-cars,

• Rail operating company

crèche, silent cars, Wi-Fi, plugs…)

• Local/Regional Authorities (relating to
Public Service Obligations if in force)

Security (police controls at the stations,

• Central Government

luggage control…)

• EU
• Station Owner
• Local/Regional Authorities (enforced
through PSO requirements)

Possibility of carrying luggage with no

• Rail operating company

weight limitation
Duration of the security controls when

• Station Owner/operator

accessing the train (luggage control)

• 3rd party security requirements

Seat reservation

• Rail operating company

Bicycle parking availability at the station

• Station Owner/operator
• Local/Regional Authority

Possibility of carrying bikes on board

• Rail operating company
• Local/Regional Authorities (relating to
Public Service Obligations if in force)

Car parking availability at the station

• Station Owner
• Local/Regional Authority

Services in local language and in English

• Rail operating company

(information and services available in

• Local/Regional Authorities (Local

multiple languages)
Environmental policy of the company

tourism industry)
• Rail operating company
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Passenger Need

Further impact on

On board service segregation (1st and 2nd

• Rail operating company

class)

• Competing modes
• Local/Regional Authorities (relating to
Public Service Obligations if in force)

Possibility of carrying pets on board

• Rail operating company

Information about activities at the

• Local/Regional Authorities (Local

destination (Economy, leisure, services in

tourism industry)

destination…)

Table 16: Freight needs and impacted actors

Freight Need
Infrastructure capacity increases

Further impact on
• Infrastructure Manager (through
infrastructure improvement)
• National Government (through
infrastructure improvement &
implementation of regulations)
• Local/Regional Authorities (through
infrastructure improvement)
• EU/ERA/other high-level institutes
(through development and rolling out of
regulations)
• Railway Undertakings (through
implementation of on-board technology)
• Rolling stock manufacturers (through
implementation of on-board technology)
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Roll out of autonomous systems

• National Government (through
development & implementation of
regulations)
• Local/Regional Authorities (through
development & implementation of
regulations)
• EU/ERA/other high-level institutes
(through development & implementation
of regulations)
• Railway Undertakings
• Rolling stock manufacturers
• Research centres

Development of business models

• Railway Undertakings (to develop new
cooperation models)
• EU/other high-level institutes (to support
the early implementation and testing of
new ideas through demonstrators)

Roll out of “smart wagons”

• Railway Undertakings
• Rolling stock manufacturers
• EU/other high-level institutes (to support
the early implementation and testing of
new ideas through demonstrators)

Further implementation of Europe-wide
standards to increase interoperability

• EU/other high-level institutes
• Rolling stock manufacturers
• Railway Undertakings
• Infrastructure Managers

Future proposals and calls shall not address customer and users’ needs and wants in general
but focus on the demands of the classified 16 personas. Comparing these with other modes
of transport it can be observed that this user-centric has partly taken place. E.g. for the
automotive industries the increase of sold cars and usage of cars is very much related to the
individualization of car types. The amount of car types (SUV, Vans, sports, off road,
convertible, tiny, and so on) has rapidly increased. The range from small price and high price
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cars is very high and each car type and interior and has tremendous abilities of customizing.
So, the personas can bring in all their requirements starting from A to B transportation vehicle
to a life style product. Standardisation in the eyes of the customer is not observed. People can
create flexible products according to their needs and wishes. Automotive is here the leader but
aerospace and waterborne transport already follow these approaches.
What is the lesson for Railway?
Railway 4.0 has to address the service design thinking principle of co-creation with all users of
the rail sector. The message must not be a train is a transport means from A to B. Railway 4.0
has to postulate to be a transport service that understands users and brings individual and
customised service to each stakeholder. For instance, a business traveller has to get full
connectivity with internet services. The train is a modern working place and even increases
the work productivity. For personas such as mother with child the Railway 4.0 is a save method
to travel where the child is observed and guided all the time. The mother can relax and is willing
to pay for extra services. She can use the infrastructure on the train and needs no play tools
to bring with here. She can book them in advance (for free or not).
The user convenience is a big issue for service quality. Traveling with Railway 4.0 must
become a statement of satisfaction again.
Consumers now have more choice, more information at their fingertips, and more opportunities
than ever before to create their own products and services – a trend that distributed
manufacturing technologies like 3D printing may well accelerate.
To do so, service have to be concepted and offered not as general and in same extend to all
users but considering the aspect of customization. The key principle is to understand the user’s
world. S2R has to know the expectations or even great wishes to be fulfilled.
Of course, for excellence of transport services the seamless transport from A to B has to
coordinate different modes of transport as well. Railway 4.0 has to be the central touchpoint
for customised services. Concerning technology aspects, NEAR2050 contacted lots of railway
experts and found out that technology provided for trains is not the bottleneck. Here,
governance and legislative boundary conditions have to be widened in order to ensure smooth
and uncomplicated transport services. Technologies will be further developed, and the
European Railway system therefore is on the right track. The interaction with users is the more
crucial point.
Another point is the separated service of luggage and people. For special personas the
luggage transport can even start the day before the persona journey. Logistic services are
increasing rapidly. People want convenience. They want to have no limitations if needed and
here Railway can increase the luggage transport services.
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Railway 4.0 needs a paradigm shift. It needs more freedom for decisions on business models
(e.g. manufactures will provide availability not trains itself anymore), more integration of digital
and transport service suppliers to get fit for future. Companies must embed a consumer-first
mentality even deeper into their corporate cultures. Consumers must be the focus of business
strategies and initiatives. Companies must stay on top of rapidly changing consumer
preferences and expectations. They need to be agile in order to continue shaping and
enhancing consumer experiences. As a consequence, railway has to open itself and invite
complementary service providers to bring in their benefits for users. Other transport modes
have done this already and addressed lots of more users.

7 What focus should future rail initiatives have?
The NEAR2050 Project presents really important conclusions about the current railway and
about the railway of the future. This work should help Shift to Rail initiative to contribute to
improve and enhance rail sector in Europe.
Weak points have been detected that should be improved and strong points that must be
further strengthened.
Within the Railways system there are three fundamental pillars:
•

People, users and customers, it has been seen that user satisfaction is essential for
their railway’s future survival. It means that railway transport has to serve society.
Therefore, the study must first be directed to the requirements and needs of this in
railway matter. Another question is passenger safety. Influencing variables and key
factors are crucial for the future of this transport mode.

•

Services, the railroad has to provide not only a mere transport from one origin to a
destination but more services (on board or at stations). Comfortability, reliability can
make it very competitive compared to other modes such as air transport. Railways must
offer safety, comfort and confidence.

•

Infrastructure and operations. First, design, construction maintenance must be
energy efficient. It is necessary to provide more reliable materials with a longer life
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cycle, capable of maintaining circulation under comfort and safety conditions. We must
try to reduce the complexity and the number of operations.

Figure 50: Elements in the railway sector and their interrelationships

R&I investments in the European rail sector must be in line with these three pillars.
Out of the system the focus has to be on the relation between rail systems and the rest of
modes. Location of stations, intermodality, are also important questions and it is important to
study well these interactions of the railways systems with the rest of modes to gain from other
transport modes`innovations.
High speed is a very important service in railways and of course essential in long distance
travels, but it is not the only service it can offer. We don’t have to forget that the advantages of
the railway make it the perfect means of transport for goods. In this sense we also have to
enhance this transport mode.
Despite being a transport mode with high opening costs (initial costs), it should not be forgotten
that almost all European countries already have an existing infrastructure that can be used.
Therefore, it is important to improve European railways in terms of rail interoperability. It is
necessary to take advantage of the existing resources of each European region.
Due to the experience acquired with the development of the NEAR2050 project, it can be said
that railway future is based on 3 pillars that must be strengthened:
•

Transportation of high-speed passengers and goods and how they can interact
together as interoperability is the future key factor.

•

Customer and user satisfaction. Distinguish between all different customers’
requirements in the. Rail services. Try to join interests (customers and stakeholders)
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for common benefits. Especially the concept of autonomous vehicles has to be treated
carefully. People do not trust a vehicle without driver now.
Improvement and new ways of exploiting existing infrastructures in both construction and
maintenance. The approach of life-cycle-costs lead to interaction between construction and
maintenance. Both processes must not be separated.The following table shall be guidline for
future developments in research, industry and government:
Table 17: table of recommendations and guidelines

Recommendations

Explanations and guidelines

Rail innovations are not properly translated

A larger effort is needed to inform the end

for the “outside world”

users as to what advancements are being
made, what new services and opportunities
are on the market and how the end users
experience can be enhanced by taking on
board these new developments
Any progress and success achieved needs
to be communicated much more than before
to users and especially non-users outside
the sector.

The focus is only on the rail system – not

Best practice from other transport

the whole transport system

modes/branches/industries are poorly
considered
recent studies do not consider the future
perspectives

Rethink the railway system

From technology minded and used to long
life cycle periods to user centric innovation
approaches.
The question must not be “What can the
existing railway system do for the user?” but
should be stated as “Which requirements
and needs does a user have?”. With this
user centric innovation perspective, the
railway system can be rethought to a
Railway 4.0 status.
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Here the question is not “Which benefits
could the existing railway system deliver to
the users but?” but should be like “Which are
the maximum positive user experience and
how does the system setup look like to
deliver these benefits?”

Consider service design thinking

•

Services should be designed based
on a genuine comprehension of the

methodology

purpose of the service, the demand
for the service and the ability of the
service

provider

to

deliver

that

service.
•

Services should be designed based
on user needs rather than the internal
needs of the business.

•

Services should be designed to
deliver a unified and efficient system
rather

than

component-by-

component which can lead to poor
overall service performance.
•

Services should be designed based
on creating value for users and
customers and to be as efficient as
possible.

•

Services should be designed on the
understanding that special events
(those that cause variation in general
processes)

will

be

treated

as
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common events (and

processes

designed to accommodate them)
•

Services should always be designed
with input from the users of the
service

•

Services

can

and

should

be

prototyped before being developed in
full
•

Services

must

be

designed

in

conjunction with a clear business
case and model
•

Services should be developed as a
minimum viable service (MVS) and
then deployed. They can then be
iterated

and

additional

improved
value

to

add

based

on

user/customer feedback.
•

Services should be designed and
delivered in collaboration with all
relevant stakeholders (both external
and internal)

Create personas for future service activities

A user persona is a representation of the
goals and behaviour of a hypothesised group
of users. Do not design services as a whole
without defining user groups.

Use holistic research approaches

To get the whole picture of future rail systems
all

research

approaches

have

to

be

considered:
•

Technical orientation: What technical
achievements

will

have

to

be
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implemented to compete in the future
mobility sector?
•

User centric approach/user view:
What are the user expectations for a
competitive future rail sector?

•

Trend

analysis

approach:

What

trends and influencing factors will
affect the future rail system?
Use Disruptive innovation approaches

Disruptive innovation approaches are game
changer innovations. They have the
potential to change existing systems and to
bring up new market players in short time.
Often the disruptive innovations are
combined to new technologies and/or
business models. In the beginning they are
not mainstream but can replace the existing
market players in a short period. It is the
task of innovation management to challenge
their own business model permanently for
threats of disruptive innovation in order to
maintain and sustain the own business.

Railway 4.0 needs a paradigm shift.

It needs more freedom for decisions on
business models (e.g. manufactures will
provide availability not trains itself anymore),
more integration of digital and transport
service suppliers to get fit for future.
Companies must embed a consumer-first
mentality even deeper into their corporate
cultures. Consumers must be the focus of
business

strategies

and

initiatives.

Companies must stay on top of rapidly
changing

consumer

preferences

and

expectations. They need to be agile in order
to

continue

shaping

and

enhancing
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consumer experiences. As a consequence,
railway has to open itself and invite
complementary service providers to bring in
their benefits for users.

Consumer-first mentality has to become in Companies must embed a consumer-first
mind.

mentality even deeper into their corporate
cultures. Consumers must be the focus as
business

strategies

and

initiatives

are

developed. Organizations must understand
their end consumer in terms of demands,
expectations and pain points. They also
need to know how their products and
services

meet

these

demands

and

expectations, while solving the pain points.
Excellence of transport services is success The seamless transport from A to B has to
factor.

coordinate different modes of transport as
well. Railway 4.0 has to be the central
touchpoint for customised services.
Technology provided for trains is not the
bottleneck. Here, governance and legislative
boundary conditions have to be widened in
order to ensure smooth and uncomplicated
transport services. Technologies will be
further

developed,

and

the

European

Railway system therefore is on the right
track. The interaction with users is the more
crucial point.
Work on agile consumer experience.

Companies must stay on top of rapidly
changing consumer preferences and
expectations. They need to be agile in order
to continue shaping and enhancing
consumer experiences. Successfully
understanding the future consumer and
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enabling a competitive consumer
experience means incorporating new,
disruptive technologies throughout the value
chain.

Consumers will be central to shaping the

As their expectations around cost, choice,

future direction of the industry.

convenience, control and experience
continue to climb, they will challenge the
industry to keep up. At the same time, new
and disruptive technologies will
fundamentally impact the end-to-end
industry value chain, benefitting both the
industry and consumers. Business models
will also transform to accommodate these
consumer and technological evolutions.
Collaboration among stakeholders will also
be crucial to ensuring that the digital
transformation of retail benefits everyone:
the industry, consumers and wider society.

Consider the three economy-wide sources of Of these identified sources, regulatory
productivity growth:

reforms and more effective targeting of

• Regulatory reforms

investments were expected to be the key to

• More effective targeting of investments.

future transport productivity growth.

• Automation at all levels.
Try to get the data ownership.

As traditional consumer touchpoints are
disrupted by disintermediation and new
entrants to the industry, ownership of
consumer data will be the key to success.
Yet, because of this disruption, capturing
consumer data will be challenging and could
become polarised: some players owning
disproportionately large volumes of
proprietary data; others holding small,
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fragmented snippets. Over the next decade,
as it is highly likely that natural monopolies
will arise, regulators must plan for and
address the consequences for those
impacted, both business and consumers.

Real time management is key success

Real-time data will underpin just-in-time (JIT)

factor.

models

in

supply

chains,

which

can

potentially lead to major efficiencies in the
availability of materials, delivery schedules,
manufacturing

capacity

and

staffing

considerations. As changing external factors
(e.g. trending fashions) shape internal
decisions, it will be imperative to stay ahead
by making ‘smarter’ decisions. This will
require critical data to be shared easily
among manufacturing teams, from the
factory floor to the executive suite.
Invest in data security.

As

growing

numbers

of

touchpoints,

channels and players make the consumer
relationship more complex, consumer data
privacy will be critical to maintaining trust.
Given the increasing role that digital plays
throughout the industry, there is already a
growing threat relating to cybersecurity (e.g.
from

data breaches) that could have

extremely detrimental short- and long-term
implications for retailer and consumer alike.
Data security will be essential to prevent
situations that could compromise consumer
relationships. Over the next decade, as
different

technologies

play

increasingly

prominent roles, investing in data security
will be non-negotiable table stakes.
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Stimulate parameters for decrease of car

There`s a proven connection between the

usage

decrease of cars (perhaps due to bans) and
an increase of rail instead.

Main variables where improvements would
help to increase passenger numbers

For intercity and urban routes:
•

The reliability of the service.

•

The journey times.

For long distance routes:
•

Services on board the train.

•

Accessibility.

•

Journey time.

The variables chosen as the most important
by the respondents have turned out to be
those related to the level of the basic
services, mainly travel time, price and
frequency (Number of daily or hourly trains).
The price and the tariff policy in general

The price of the trip is considered the most

have turned out to be the most important

important variable; however, a good price

variables.

must be accompanied by a good ticket
purchasing

system,

regardless

of

the

possibility of different types of tickets such as
physical, electronic or combined with other
means of transport.
Digitalization will lead to new business

Digital

processes

will

enclose

all

models

stakeholders in a smart supply chain of
transport for passengers and freight and will
have massive effects on other developments
and trends.
A focus on vertical or horizontal integration
processes

and

the

extensive

use

of

digitalised supply chains will help to manage
traffic volumes in economy of scale.
Page 129 of 135

NEAR2050-D6.1

Recommendations

Explanations and guidelines
Currently many operators collect enormous
amounts of data every day, however this is
not fully utilised. To understand the journey
that a user is undertaking, a continuous data
connection is needed to understand what
and why he/she is doing and what decisions
are being made. Having an end to end
coverage of the data allows for better profiles
of users to be built. With that said, the
appropriate rules will need to be in place
allow operators to collect and use the data to
its fullest extent.

Keep

in

mind

the

stakeholders

important future influencing factors:
Services for users and stakeholder:

most Participants

believe

that

Sensors

are

embedded in a wide array of objects and
systems to automate tasks and deliver realtime analysis and monitoring. They think that
big data and the internet of things for truly
integrated

and

inter-modal

transport

solutions are established. Web 3.0 for
personalization

intelligent

behavioural

advertising,

search

and

real-time

information and customer-centric products
will be key.
Keep

in

mind

the

stakeholders

important future influencing factors:
Intermodality:

most Participants highly believe that connection
hubs will be available between airports and
railways, that sea ports will have train
connections. In their opinion, medium and
long-distance passenger trips will have a
unified system with one ticket for the whole
trip and unified security checks. Urban trips
will be unified combining all transport modes
in one system, which will be the same for all
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the towns and cities inside the EU. (Unique
payment system for the whole Europe)

Keep

in

mind

the

stakeholders

most Participants believe in automatic dispatching

important future influencing factors:
Automation

as

the

common

standard,

the

implementation of fully autonomous driving,
the increase of flexibility for freight and
passengers, as well as autonomous vehicles
for the last mile, the reduction of costs by
more

than

50%

and

an

increased

competitiveness of rail.
Consider the different needs in the

Business and policy-makers will need to

qualification of future rail staff

partner with higher education systems, such
as colleges and universities, to map the
needs of future employees and adapt the
curriculum in these education institutes
accordingly. This will ensure there is a skills
match with future workforce requirements.
As Companies becoming more experiential
and service-oriented, frontline workers will
require new skill sets. Policy-makers will
need to work with the industry to lay the
groundwork for successfully transitioning the
workforce and equipping them with the skill
set they will need in the future to close the
skills gap.

Develop deep cooperation with the road

The user needs to know the totality of the

sector

offer and they must have the confidence
that they are always well informed.
“Coopetition” is a term that has been used
over the course of NEAR2050.
Rail service providers need to look at
creating this density at rural stations be it
through the operation of current bus services
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or car-sharing systems, or through the
operation of autonomous cars and busses in
the medium to long-term future. These will
provide rural stations with the ability for
travellers to easily get to stations with a
minimum of hassle and in particular provide
a “turn-up and go” system that will tie into
regularly and frequent rail services. The
challenge for rail is to integrate these
systems into an efficient operation. For this
to be successful, the current business cases
that are operated within the rail sector will
need to be adapted to suit.

Society now expects an on-demand service

Be it movies, TV, or food. They want a

for both passenger and freight transport.

similar service from their railways, in
particular in relation to journey information.
This needs to be supported by appropriate
IT systems. A particular focus here is in the
provision of transport apps or similar. These
must provide a complete picture and include
all parties including all competition. The
user needs to know the totality of the offer
and they must have the confidence that they
are always well informed.
Here the involvement of data and data
collection plays an important role. With that
said, big-data and the relevant algorithms
are nothing if the infrastructure does not
exist to transport people from place to
place. Technology is responsible for
seamless travel and can make travel
smooth and easier. In addition to this,
having all information in one system makes
it easier to provide an on-demand system,
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in particular with providing access to
automated systems such as busses and
cars. In addition to this, it gives the operator
of these systems access to the user data so
that services can be better tailored. It is in
the interest of the rail sector to ensure that
they are the operators of such systems.

A large focus on intermodal freight

This will be pushed and directed by the

transportation

changing requirements of global supply
chains. All transportation modes (air, inland
water ways, ocean, pipeline, rail, and road)
have gone through technological evolution
and has functioned separately under a
modally based regulatory structure for most
of the 20th century. Following the of
containerization, the reorientation toward
deregulation near the end of the century, and
a new focus on logistics and global supply
chain requirements, the stage is set for
continued intermodal transportation growth.
This is supported by further advancements in
technologies that allow for better tracking
and tracing of goods.

Maximize the efficiency of freight transport

Tracking and tracing abilities need to be
brought together with novel methods for
wagon transfer within yards and capacity
planning within networks to ensure that the
network is not overloaded at certain times of
the day.
This will require a new way of thinking and
further development of business models in
order for this to work, all driven by accurate
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information regarding the movement of
freight through the supply chain.

Extend funding in yard operations and

What remains in the background in the

operations within rail terminals.

current batch of projects is the topic of yard
operations

and

operations

within

rail

terminals. Lacking here in particular is the
development of new technologies that
improves and speeds up the loading and
unloading of wagons such as through new
technologies for transhipping containers.
The

automation

of

intermodal

freight

terminals is an ongoing topic and one where
interesting advancements can be seen such
as in the use of autonomous trucks for
moving containers between gantry cranes
and stacks, or the use of autonomous cranes
for transporting containers. Technologies
that are already in use here need to be
investigated to see what elements can be
brought to the rail sector.
Extend the funding in positioning of wagons

The positioning of wagons within marshalling

within marshalling yards and terminals

yards and terminals is also an area where
further research and implementation of new
ideas is needed. Marshalling yards are
rightly described as a “black box” where
getting accurate information as to what
exactly is happening is often difficult, and
sometimes impossible. Within marshalling
yards, issues stem from two sources:
1) availability and sharing of data and,
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2) technical limitations with respect to
tracking the movement of wagons in realtime.
Ideally, future research here will focus on
providing the optimised service. Optimisation
in this case can focus on:
•

Reducing handling times

•

Reducing dwell times

•

Maximising the use of capacity

•

Maximising the use of shunting
locomotives

•

Decreasing the overall costs of
marshalling yards

Improvement and new ways of exploiting

The approach of life-cycle-costs lead to

existing infrastructures in both construction

interaction between construction and

and maintenance.

maintenance. Both processes must not be
separated.

Key performance indicators (KPIs) related

In this way the performance of the system

to relevant aspects for railways: green, cost

and

effective, social inclusive, resilient, safe and

interaction between these elements can be

secure, are needed.

monitored and improved.

the

most-effective

and

future-fit

Page 135 of 135

