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1. Executive Summary
This study is part of the IMPACT-1 project within the Shift2Rail program, which has been
established as a railway research and innovation program, funded partly by Horizon 2020 and
partly by EU- member states. Its objective is (i) to create a single European railway area by
removing technical obstacles; (ii) to radically enhance the attractiveness and competitiveness of
European railways to ensure a modal shift towards rail; and (iii) to help the European rail
industry retain and consolidate its leadership on a global market.
Within this deliverable, key factors influencing the passenger rail sector including socio-economic
megatrends, disruptions etc. were researched and synthesized into three plausible scenarios for
the years 2025, 2035 and 2050. It is to be noted, that they do not intend to report ‘true’
knowledge of ‘the’ future, but rather mere possibilities, providing orientation in the uncertainty
of future developments. This report describes the methods employed and the results obtained in
this endeavor.
All scenarios have been framed by several changes, the so-called givens. Europe’s population is
aging and will face a negative natural population balance in the long run, due to demographic
changes. The amount of people living in urban areas will further increase through urbanization.
The European Union has to face the question of how to deal with migration as Europe has
become a very important magnet for migrants. Ecological awareness is growing, and so is the
sharing economy. There is an ongoing reinvention of traditional transport modes and newer
ideas such as (e-) bikes, cargo bikes and e-scooters have set foot in the mobility sector.
Intelligent simplicity has become increasingly important due to complexity in all aspects of life.
Therefore seamless connected mobility on intermodal transport chains will become increasingly
important. On-demand mobility solutions could replace non-profitable scheduled transport.
Competitors to the rail sector on the road, like long-distance busses, have to be expected to
grow, especially looking at e-mobility and potentially emission-free drives. Climate change and
climate regulatory measures will significantly change the transport sector, opening up massive
potential for innovation.
Considering these and other socio-economic factors, the scenario spectrum was defined ranging
from eco-friendly innovation, as the most normative scenario wherein the most progressive set
of values have been established within the European society, liberal capitalism with ultracapitalistic mindset and finally a distrusting protectionist society as the most disruptive.
Each of these scenarios was developed for the three time frames and its impact on society was
researched and their potential impacts on the passenger rail segment were developed. For the
year 2025, all the three scenarios had similar outcomes given that technological development
will follow its current path. However, for the years 2035 and 2050, the scenarios are quite
divergent and it became quite clear that the eco-friendly innovation scenario was the most rail
friendly and the protectionist society the most destructive. Innovation will play a very central
role in the development of passenger rail sector in the coming years and the advent of
autonomous driving and shared mobility systems can be looked at very positively to supplement
the rail transport.
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2. Abbreviations and acronyms
Abbreviation / Acronyms

AR
AVE
Brexit
BSI
B2B/C
COP 21

CO2
DIEM25
EU
GPS
HAD
ICE
IPCC
IPT
MR
NDC
P2P
SAE
SDG
STEEP-C analysis
TGV
UK
USA
OEM
VR
WA
WeQ
WP
WUR
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Description

Augmented reality
Alta Velocidad Espanola
Withdrawal of the UK from the EU
German Federal Office for Information Security
Business-to-Business/Customer
Conference of the Parties (United Nations Framework
Convention of Climate Change)
Carbon dioxide
Democracy in Europe movement
European Union
Global Positioning System
Highly-automated driving
Intercity-Express
Intergovernmental Panel on Climate Change
Individual public transport
Mixed reality
Nationally Determined Contributions
Peer-to-Peer
Society of Automotive engineers
Sustainable Development Goals
Analysis on Social, Technological, Economical,
Environmental and Political customer-related influences
Train à grande vitesse
United Kingdom
United States of America
Original Equipment Manufacturer
Virtual reality
Work area
Collaborative mindset
Work package
Wageningen University and Research Centre
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3. Background
This work package is part of the IMPACT-1 project within the Shift2Rail program. Based on a
number of challenges facing the European rail sector, the Shift2Rail program has been
established as a railway research and innovation program funded partly by Horizon 2020 and
partly by member states. The general objectives of Shift2Rail are: (i) to create a single European
railway area by removing technical obstacles; (ii) to radically enhance the attractiveness and
competitiveness of European railways to ensure a modal shift towards rail; and (iii) to help the
European rail industry retain and consolidate its leadership on a global market (Shift2Rail,
2015a).
Four specific objectives have been formulated, around which Shift2Rail is structured:
- Improved services and quality, the aim being to improve the attractiveness of rail services
through innovative measures
- Reduced system costs, the long-term aim being to achieve a 50% reduction in railway lifecycle costs by 2030 while also reducing negative externalities
- Enhanced interoperability, the aim being to remove remaining technical obstacles which
are holding back the rail sector in terms of market openings for rail product supply,
connectivity, and efficiency
- Simplified business processes, the aim being to reduce the development and production
costs of innovative technologies
To achieve these objectives, Shift2Rail is organized in five innovation programs for technical
activities and five cross-cutting themes (work areas 1–5). The first of these cross-cutting areas
(WA1) is “Long-term needs and socio-economic research”; the second of these (WA2) is “Key
performance indicators”.
IMPACT-1 is the first of two projects established in answer to WA1 and WA2 obligations. The
aim of IMPACT-1 is to assess and evaluate the mobility, societal, and environmental effects of
new technology and developments resulting from Shift2Rail (IMPACT-1, 2016). Work package 2
(WP2) and work package 3 (WP3) in IMPACT-1 have their starting point in WA1, the aim of which
is to “look at the rail system from the outside”, “as a partial-function in a much bigger societal
and transport context”, and help to “assess the railways from an outside perspective” (Shift2Rail,
2015b, p. 718). The basic idea is that the railway system should not merely be seen as a technical
transport system. However, it should be considered as a transport need and a tool to help
developing cities and regions. Moreover, it can be seen as a mean to raise living standards and
improve people’s wellbeing. Therefore, railway planning and management must be oriented
towards a strategic and long-term vision, which takes the societal function of railways into
consideration.
IMPACT-1 will be followed by the IMPACT-2 project. Further some IMPACT-1 activities are
intended to prepare the methodology for later activities in IMPACT-2.
This deliverable is a result of work carried out in IMPACT-1/WP2.
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4. Aim of the Deliverable
Looking ahead, the railway system faces many challenges and uncertainties due to various
developments and their unforeseeable impacts on the sector. These could amongst others
concern demographic change, economic growth, completion in the transport sector, customer
behavior and environmental resources. To address these issues, the scenario study aims to
provide an overview of important socio-economic trends and potential disruptions in society
that will have an impact on the railway sector for the years 2025, 2035 and 2050. The 2025
scenarios will show options for action with regard to near future scenarios.
The time horizon of 2035 refers to medium-term developments. In the description of work
package 2.2 a particular referral to developments in the field of autonomous driving was made.
Since this study is part of the cross-cutting area “WA 1 Long-term needs and socio-economic
research” the topic of autonomous driving, as well as technological innovations will especially be
looked at in the context of needs and mobility behavior. Finally, scenarios for the year 2050 give
an overview on potential long-term developments.
The first phase focusing on customer needs and passenger’s mobility behavior is followed by a
second phase from 2018 to 2020, which concentrates on scenarios for the railway freight sector.
The deliverables of the first and second phase are structured equally. Finally, results etc. will be
subject to the Member Calls 2017 and 2019.
Summarizing, the study will present possible future mobility scenarios for the forthcoming 30
years with a strong emphasis on socio-economic developments. Thus, the railway industry,
railway enterprises and political decision-makers can use the scenarios as a fundament or
framework to develop strategies and make informed decisions on the future of the passenger
rail sector within Europe.

GA 730816
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5. Methodological Approach
The main objective of this deliverable is to produce several contrasting future scenarios for the
passenger rail sector in the years 2025, 2035 and 2050. In order to provide a clear understanding
of how and to what extent the scenarios can be of value, the following section aims to explain
the basic assumptions which underline this research method. Thus, three things need to be
taken into consideration, when speaking of scenarios:
Firstly, scenarios are not a comprehensive and complete image of the future. Instead they allow
“directing attention to one or more specific, clearly, demarcated segments of reality” (Kosow &
Gaßner 2008, p. 11). Various factors are deliberately in- or excluded to be able to clearly
demarcate the research field.
Secondly, the selection and combination of key factors is a construct based on assumptions
linked to the available data. Therefore, it is important to note, that “scenarios do not represent
the future ’as such‘, but rather as a possible, future-oriented construct of certain key factors”
(Kosow & Gaßner 2008, p. 12).
Thirdly, “scenarios do not provide a ‘true’ knowledge of the future”: They area a hypothetical
construct based on knowledge gained in the present and past. Therefore, they differ in their
objective from forecasts. Scenarios rather want to take into account the possibility of several
alternative futures, opposed to forecasts with the goal to predict a future, based on the expected
“extensions” of present-day developments into the future (Kosow & Gaßner 2008, p. 12).
Taking the above mentioned aspects into account, scenarios can be defined as a “description of a
possible future situation (conceptual future), including paths of development which may lead to
that future situation” (Kosow & Gaßner 2008, p. 11). They can be generated by a multiplicity of
different techniques, but nevertheless there is a “lowest common denominator” (Kosow &
Gaßner 2008, p. 24). This basic structure will be described in the next section and thereafter
applied to this study, as required in the description of the work package 2.2. The lowest common
denominator of the Scenario Method can be depicted in five phases, as seen in Figure 1.

Figure 1 The General Scenario Process in Five Phases (IZT 2008, p.20)
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In the first phase the exact object of research is defined: What is included, what is excluded and
how is the scenario field outlined? This can be compared to the definition of the research
question in other research designs, but due to the arising complexity und use of assumptions in
this method, this needs to be more specific and precise than usually. This is done in section 4,
describing the aim of the deliverable and section 6.
In phase two the scenario field is described by influencing factors, which are the parameters
describing the scenario field. These parameters influence the scenario field or let the scenario
field have an influence on its surroundings. Firstly a description of the general scenery of the
passenger rail sector within Europe is done in section 6. The influencing factors are identified by
a STEEP-C analysis, which takes social, technological, ecological, economic, political and
customer-related influences into account. After the factors have been identified, preliminary
key influencing factors are selected, which are factors that have a high impact on the scenario
field, but are uncertain in their occurrence and could differently project the future. Those key
factors are produced by filtering the influencing factors by an Impact-Uncertainty-Analysis.
Influencing factors with low uncertainty and high impact are significant trends or so-called
“givens”, which set the frame for all scenarios. Furthermore, a cross impact analysis is done to
determine the most active drivers, which highly influence other factors (Kosow & Gaßner 2008,
p.38).
The third phase is the key factor analysis. Within this phase the different future projections of
the key factors are identified. Thus, for each factor an “own funnel into the future“ is being
opened (Kosow & Gaßner 2008 IZT, p.21). Starting with the description of the present and
opening that up into several future options, producing a funnel-like shape if depicted on a twoby-two grid.
The fourth phase is the scenario generation. Consistent key factor projections are put together
into scenarios, which can be clearly distinguished form each other. In the description of the
deliverable 2.2.4 a production of seven to nine initial mini-scenarios is demanded. However,
scientific literature provides no reason why this should be done. Nevertheless, this study
assumes that the short characterization of the key factors could be understood as “miniscenarios.” Finally, within this study ten key factors have been extracted and 26 projections,
alternatively labeled as mini-scenarios, were investigated.
The fifth phase, the scenario transfer and further use and application of gained insights can differ
immensely. Therefore, it is arguable if this phase should be part of the scenario process. Since
this study is made available to railway industry, railway enterprises and political decision-makers
it is written in a manner, so that the readers are empowered to transfer the generated
knowledge into decisions and strategies.

GA 730816
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6. Scenario Field Identification & Description of the General Scenery
As described above and demanded in the work description for this deliverable, the scenario field
needs to be accurately identified. For this purpose, a baseline assessment was done in the form
of literature research and expert interviews.
Railways in Europe are indispensable to the mobility needs of its citizens. By linking towns, cities,
and nations for the daily commute, long-distance or even internationally, rail has accounted for
nine billion individual trips annually in 2012 within the EU (ERRAC 2017, p.9). The share of rail in
the passenger market has risen by 19% from 1995 to 2012 (CER/UIC 2015, p.55). The successful
implementation and operations of the high-speed rail network such as train à grande vitesse
(TGV), Intercity-Express (ICE), Alta Velocidad Espanol (AVE) and Frecciarossa programmes, along
with accompanying innovations in technology as well as customer service have facilitated the
tremendous growth of rail travel inside the EU. This has also facilitated in promoting the
economy in some of the newly high-speed connected regions by increasing accessibility.
Of all forms of long distance transport by land, railways demonstrates to be the safest – 1.5
times lower risk of death or serious injury than travel by long-distance coach, 24 times safer than
the car 1 (ERA 2017, p.16). The situation isn’t much different in metropolitan regions where
tramways are 6 times safer than cars 2 (UITP 2016, p.3). Consequently, a shift from other
transport modes to rail improves the overall safety of the European transport system.
Metropolitan regions in Europe highly cherish rail as part of public transport since it combines
high capacity with high safety, energy efficiency, travel reliability and, critically in dense areas,
uses less urban space. There are currently 44 metro systems and 198 Light Rail Transport
networks in Europe which address the whole transport system by providing interconnectivity,
creating a collaborative multi-modal integrated transport approach in Europe. In 2015-17 alone,
280 km of new tram/ light rail transit (LRT) were opened in Europe for passenger services,
as well as 73 km of new metro lines. Another 371 km are currently under construction and
around 500 km are at an advanced design stage (ERRAC 2017). Local railways offer feeder or
connecting services for travellers who use rail or air for long-distance travel. Furthermore, good
high speed rail connectivity connects cities with surrounding regions thereby reducing stress on
the metropolitan infrastructure as well as supporting economic growth.
Railway as an industry has acted as a catalyst for promotion and utilization of skilled labour,
comprehensively surpassing the air or maritime sector. The sources of this contribution do not
only come from daily maintenance, operations and services, but also through large engineering
and to some extent manufacturing companies to an array of small and medium-sized enterprises
that deliver accompanying services and niche technologies. This flourishing research and
knowledge economy has helped keep Europe at the cutting edge of technological development
in this sector. About 2.3 million people are employed in the railway sector, relating to the
operation of trains, management of infrastructure, manufacture and supply of locomotives and
rolling stock, and the provision of other goods and services. This along with a wider economic
impact contributes as much as EUR 250 billion to Europe’s economy, representing 1.8 % of total
GDP (CER 2014, p.24).
1
2

Fatalities per billion passenger-kilometres: rail 0.13, bus/coach 0.2, car 3.14
per m. passenger-km from a sample of 15 European cities surveyed
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Moreover, rail transport is recognised as the most environmentally friendly form of mass
transport. With an average consumption of 0.12 kWh per passenger-km, urban rail is seven times
more energy efficient per passenger than car travel in cities (UITP 2014, p.2). Its sustainability
comes from its low levels of atmospheric emissions compared to automotive and air transport,
widespread use of electric traction, low energy consumption due to low friction between rail
and wheel, relatively small land use for its infrastructure, ability to access town and city
centres, and the efficiency of comfortably and quickly moving large volumes of people and goods
over long distances. In terms of carbon- and pollution footprint, light rail produces no emissions
at street level in sensitive areas and therefore contributes significantly to local air quality
improvement. In 2011, Carbon dioxide (CO2)-emissions from road transport were 2.6 times those
from rail in passenger-kilometres and 3.6 in tonne-kilometres. High-speed rail is also 3.4 times
less pollutant than air transport (ERRAC 2017, p. 8). Rail also has much lower Nitrogen Oxides
and particulate matter (PM10 3) emissions and causes less external environmental cost (from
accidents, noise, or other effects) than road, maritime and air transport.
Technological innovation has only supplemented the already high sustainability in the rail sector
– for e.g., regenerative braking is more energy efficient, which reduces both costs and
environmental harm. Without railways, our cities would suffer from much more congestion,
pollution, and noise. While rail is already the greenest form of mass transport, ongoing research
and innovation seeks to make even more progress, targeting a zero-carbon footprint.
Thanks to successful collaboration with public and private bodies, governments, small and
medium-sized enterprises, academia and research institutions, the rail sector in Europe has been
provided with astounding access to modern technology and systems and thereby maintained its
leading role in rail manufacturing as well as supply industry across the world. This has been made
possible through the twin forces of ‘pull’ from the market, responding to new-age customer
demands, and the ‘push’ from the rail sector itself, to invest in producing solutions for more
efficient operations and service. Well-aligned policies at both national- and EU level as well as
continued investment in innovation and Research and Development would be integral to
ensuring that the rail sector in Europe holds its market leading status despite increased
international competition.

3

Describes inhalable particles, with diameters that are generally 10 micrometers and smaller.
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7. Development of Key Influencing Factors
7.1.

STEEP-C Analysis

For the following section existing transport scenarios and studies were researched and closely
examined for possible influences to the European passenger rail sector. This was done by
Deutsche Bahn in three comprehensive trend studies in 2014, 2016 and 2018. The following
analysis is a summary of the relevant information from the three studies regarding the research
questions of this deliverable. Where sources differ from those studies this is indicated by the
author. The format is a STEEP-C analysis, in which influencing factors and their developments
were researched and synthesized according to the research topic in the fields of sociology,
technology, environment, economy, politics and customers.
Additionally to desk research a workshop on important (mega-) trends and scenarios for the
railway sector was conducted at a Deutsche Bahn innovator meeting at InnoZ in December 2017.
Subsequently, experts of the mobility sector were interviewed, in order to cross-check results
and identify possible blind spots. Table 1 shows a structured and clearly categorized depiction of
the influencing factors.
Sociology
The social environment finds itself within fast paced change processes. Citizens will increasingly
move into cities, looking for work and prosperity. Globally the population will rise up to 10 billion
people by 2060.Nonetheless the birth rate in Europe will decline (DB 2016). Therefore, the
competition for talents will increase. They are willing to work hard, but at the same time are
looking for a job which makes sense to them, and employees nowadays also demand more time
for private purposes. Coming along with that, is a stronger wish for political or environmental
engagement and active participation since this can have an impact on the people’s living
environment and endanger resp. worsen their quality of live.
Technology
The rail based mobility field and its environment is under constant change. Some technological
developments take place at a rapid pace, others are rather latent, difficult to notice on first sight,
but not less important. At the same time technological changes are highly interconnected and
influence and interdepend on each other. Only if rail-based mobility providers can comprehend
the complexity and recognize opportunities and risks as early as possible, they can keep up with
disruptive developments. Shaping and co-creating change itself and coping with uncertainty are
becoming more and more important.
Environment
Ecological developments are shaped by climate change. The international scientific community
shares the belief that the CO2-emissions caused by industrialization are leading to a significant
rise in the temperature of the earth’s atmosphere. This is already perceptible since the number
and intensity of extreme weather events is already increasing. The costs for repairs and
precautionary measures are putting affected local economies at risk. The world community
GA 730816
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wants to stop global warming and keep the temperature rise at a maximum of 2°C compared to
the temperature during pre-industrialization. Many cities in Europe try to improve their local
environment through better public transport, low-emission zones, parking charges and in some
cities also congestion charges. Nonetheless, it is unclear to what extend and how regulatory
measures will be taken to attain the goal of 2°C.
Economy
Since the financial crisis 2008/ 2009 the global economy is confronted with increased risks. The
rise of emerging economies with China at its forefront is consistent, but not always free of
conflicts. Another result will be the increasing regionalization of trade currents. Predominantly
the inner-Asian exports will rise significantly. This has most notably an impact on the logistics
industry. By technological innovations like 3D-Printing and the intensifying shortage of mineral
resources regional trading is gaining in importance, as transport costs are increasing and
concurrently transport distances are decreasing. Today about 60 % of the global oil consumption
is inflicted by the mobility sector. The declining availability of crude oil will put the mobility- and
logistics-sector under immense pressure to innovate. Without oil-free drive-technologies
independent global transport needs won’t be able to be met, especially when looking at the
rapid growth of newly industrializing countries.
Politics
The political environment in Europe is, on the one hand shaped by an increasing acceptance in
governmental regulations, on the other hand by the wish for more competition and
liberalization. The rise of right-wing populist parties can be seen as a result of increased
complexity und uncertainty, elicited by seemingly ‘uncontrollable’ changes occurring in society.
The question on how to deal with migration splits the political landscape in protectionist and
liberal sides. Another central topic is climate change. It is unclear who and to which extend will
pay for the energy transition to green and renewable energies and how strict regulations will be.
At the same time the public debt is constantly increasing in many countries, which restricts
expenses for infrastructure investments and subventions for public transport. The European
commission is demanding a liberalization of the mobility sector in order to increase its quality.
The implementation of mobility concepts with a focus on connectedness and reduction of CO2emissions is mostly done by local initiatives and in cities or metropolitan areas, where high traffic
density restrains the citizens from commuting effortlessly.
Customer
Customer needs have changed fast over the past years. Today, digitalization and technological
innovations dictate what the customer wants and expects from services and products.
Consequently, connected and on-demand mobility and logistic services are practically obligatory.
At the same time the request for ecological and socially sustainable solutions is increasing.
Concurrently many people, especially in cities, distribute their mobility expenses differently. For
instance, more and more young people don’t own cars in Europe. Because of rising living costs
and retirement arrangements the spending power concerning mobility will decrease. This will
lead to multiple windows of opportunity within the rail sector.
GA 730816
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Table 1 Influencing Factors to Future Developments of the European Passenger Rail Sector
Sociology
S1 Demographic
Change

Technology
T1
Immersive
Technology
(augmented reality
(AR), virtual reality
(VR), mixed reality
(MR))

Economy
E1
Emerging
economies

Environment
EL1 Climate
Change

S2

Urbanization

T2

Artificial Intelligence

E2

Regionalization of
trade currents

EL2

S3

Change of
societal values
(performance
society,
deceleration)
Virtual social
networks

T3

Big Data Analytics

E3

Competitions for
talents

T4

Internet of Things

E4

Life and work
patterns

T5

3D Printing

E5

Sharing economies
(shared mobility,
peer-to-peer (P2P),
business-tobusiness/customer
(B2B/C))
Global Finance
Market

S4

S5

GA 730816
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resources
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Politics
P1
Climate regulatory
measures
(Conference of the
Parties (COP 21),
(Sustainable
Development Goals
(SDG’s))
P2
Regulation
transport markets
EU
P3
European Union:
Protectionism and
liberalization

Customer
C1 Individualization

P4

P5

C2

Sustainability
mindset

C3

Intelligent
Simplictiy (“No
frills”)

Urban/ Regional
infrastructure
planning &
governance

C4

Self-Optimization

Global
Infrastructure
Planning
Governance

C5

Data awareness

S6

Migration

T6

Robotics

E6

Digital currencies

P6

European
Infrastructure
Planning/
Governance

C6

Transhumanism

S7

Participation
(Active Citizens)

T7

Blockchain
technology

E7

Developments in
supplying industry

P7

C7

Remote working

S8

Digital
competence
pressure
Extremism

T8

Cyber Security

E8

CustomerCentricity

P8

National
Infrastructure
Planning/
Governance
Subventions public
Rail Transport

C8

Security Needs

T9

E9

C9

S10 Social Innovations
(Basic Income, …)

T10

Digital customer
feedback

S1
1

T11

New materials in
production
New transport
modes (pedelecs, escooter, cargo
bikes,…)
Connected Mobility
(intermodal
transport,…)
Long-distance busses

S9

S1
2

Public awareness
of sustainable
mobility
Female Century

T12
T13
T14
T15

GA 730816

Energy costs (Oil
price, renewables)
E 10 On-Demand
Economy

Autonomous Vehicles
Disruptive Transport
Innovations
Emission-free drives
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7.2.

Impact-Uncertainty Analysis: Identification of Preliminary Key
Factors

In order to identify the main influencing factors resp. key factors an impact-uncertainty analysis
was conducted, which is visualized in figure 2. Within an internal workshop with experts the
above-depicted influencing factors were rated according to their possible impact on the
European passenger rail sector and their degree of uncertainty, as in how they could develop
over the upcoming 30 years. Factors with a high degree in uncertainty can have different
projections in the future, whereas factors with a low degree in uncertainty are more factual,
and hence more or less only have one possible future projection. These ‘givens’ will later on set
the frame for the future scenarios and will be further specified in chapter 8.1. Rather
uncertain, but possibly highly impactful factors are preliminary key factors. A list can be found
in table 2. All factors with a low impact will be left out of the further analysis since these
impacts are negligible.

Figure 2 Impact-Uncertainty Analysis of Influencing Factors

Table 2 Preliminary Key Factors, Givens and Irrelevant Factors
Preliminary Key Factors

Givens

Irrelevant Factors

S3 Change of societal values
S5 Life and work patterns
S9 Extremism
E8 Customer-Centricity

S1 Demographic Change
S2 Urbanization
S6 Migration
S11 Public awareness of sustainable
mobility
E4 Sharing economies (shared
mobility, P2P, B2B/C)
T10 New transport modes
(pedelecs, e-scooter, cargo bikes,…)
T11 Connected Mobility
(intermodal transport,…)
T12 Long-distance busses

S4 Virtual social networks
S7 Participation (Active Citizens)
S8 Digital competence pressure
S 10 Social Innovations (Basic
Income, …)
S12 Female Century

T15 Emission-free drives

T4 Internet of Things

E4 Sharing economies (shared
mobility, P2P, B2B/C)
E 10 On-Demand Economy

T5 3D Printing

EL1 Climate Change
P1 Climate regulatory measures
(COP 21, SDG’s)

T7 Blockchain technology
T9 New materials in production
E1 Emerging economies
E2 Regionalization of trade currents
E3 Competitions for talents
E5 Global Finance Market
E6 Digital currencies
E7 Developments in supplying
industry
P5 Global Infrastructure Planning
Governance
P6 European Infrastructure
Planning/ Governance
C2 Sustainability mindset
C3 Intelligent Simplicity (“No frills”)
C4 Self Optimization
C5 Data awareness
C6 Transhumanism
C9 Digital customer feedback

E9 Energy costs (Oil price,
renewables)
EL2 Mineral Resources
P2 Regulation transport markets EU
P3 European Union: Protectionism
and liberalization
P4 Urban/ Regional infrastructure
planning & governance
P8 National Infrastructure Planning/
Governance
P9 Subventions Public Rail
Transport
C1 Individualization
C7 Remote working
C8 Security Need
T8 Cyber Security
T13 Autonomous Vehicles
T 14 Disruptive Transport
Innovations
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7.3.

Cross-Impact Analysis: Identification of Key Factors

After preliminary key factors have been identified a cross-impact-analysis was conducted.
Within an expert workshop each factor was individually rated on a numerical scale from 0,
meaning no impact, up to 7, meaning a strong impact on the other factors. The results can be
found in table 3.
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Table 3 Cross-Impact Analysis of Preliminary Key Factors
Direction of Impact
S3 Change of societal values
S3

S3

S5

S9

E8

E9

EL2

P2

P3

P4

P8

P9

C1

C7

C8

T8

T13

T14

active sum

6

4

5

2

0

3

5

2

2

2

6

2

3

3

2

1

48

1

3

0

2

0

1

3

2

2

5

6

2

2

1

1

34

0

4

1

2

5

1

1

0

1

2

7

7

2

2

40

0

0

1

0

3

3

2

6

0

2

2

3

3

32

4

2

2

2

2

6

1

2

0

0

5

4

37

4

2

3

3

4

0

1

0

0

2

2

30

3

5

6

4

0

1

0

3

7

7

42

2

4

3

0

0

2

1

3

3

35

5

6

0

2

0

1

3

4

22

6

0

2

0

1

5

6

35

1

2

0

3

5

5

31

2

3

1

1

1

29

0

4

1

1

14

7

3

3

40

7

5

46

7

50

S5 Life and work patterns

S5

5

S9 Extremism

S9

5

1

E8 Customer-Centricity

E8

2

5

0

E9 Energy costs (Oil price,
renewables)

E9

2

3

6

0

EL2 Mineral Resources

EL2

1

0

1

0

7

P2 Regulation transport markets EU

P2

0

0

1

1

4

4

P3 European Union: Protectionism
and liberalization

P3

4

2

3

0

4

1

4

P4 Urban/ Regional infrastructure
planning & governance

P4

0

0

0

0

1

1

0

0

P8 National Infrastructure Planning/
Governance

P8

0

1

0

0

2

3

4

1

7

P9 Subventions Public Rail Transport

P9

2

2

1

0

2

2

2

0

3

3

C1 Individualization

C1

6

6

2

5

0

0

0

1

1

0

0

C7 Remote working

C7

1

3

0

0

0

1

0

0

1

1

1

1

C8 Security Need

C8

5

2

3

0

0

3

2

5

3

3

1

0

3

T8 Cyber Security

T8

3

1

4

2

2

0

5

1

2

4

1

1

3

5

T13 Autonomous Vehicles

T13

2

3

2

1

2

2

3

6

5

5

1

3

3

5

2

T14 Disruptive Transport
Innovations

T14

2

3

1

1

5

3

5

1

5

5

5

1

3

1

2

7

passive sum

39

38

29

18

28

27

33

31

45

46

40

26

33

30

39

55

0 = no influence, 1 = marginal influence, 3 = weak influence, 5 = medium influence, 7 = strong influence

47
53

Subsequently the preliminary key factors were put into four categories, according to their
numerical cross-impact-values. Factors with an active sum and passive sum of 30 and above
were classified as critical dynamic factors since they highly influence other factors and at the
same are being highly influenced. Thus they play a key role in future developments of the
European passenger rail sector. These critical, dynamic factors are the key factors, which were
taken into the next phase of the scenario process.

Cross-Impact Analysis
60
Reactive, passive factors

50

T13

passive

40

P9
C7
C1

T8 S3

S5
P3

EL2

20

Critical,
dynamic
factors

P8

P4

30

T14

E9

C8
S9

P2

E8

10
Independent factors

Active, impulsive factors

0
0

10

20

30

40

50

60

active
Figure 3 Results of Cross-Impact Analysis of Preliminary Key Factors

Critical, dynamic factors
S3 Change of societal
values
S5 Life and work patterns
P2 Regulation transport
markets EU
P3 European Union:
Protectionism and
liberalization
P8 National Infrastructure
Planning/ Governance
P9 Subventions Public Rail
Transport
T8 Cyber Security
T13 Autonomous Vehicles
T 14 Disruptive Transport
Innovations
C8 Security Need

Active, impulsive
factors
S9 Extremism
E8 Customer-Centricity
E9 Energy costs (Oil
price, renewables)
EL2 Mineral Resources

Reactive, passive factors

Independent factors

P4 Urban/ Regional
infrastructure planning &
governance
C7 Remote working

C1 Individualization

Table 4 Results of Cross-Impact Analysis of Preliminary Key Factors
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7.4.
Mini-Scenarios: Development of Potential Projections of the
Key Factors
Having identified possible key influencing factors for the future development of the European
passenger rail sector, the next phase of the scenario method is about exploring conceivable
projections on their development. Therefore, available data and information is summarized in
short characterizations below, and subsequently potential projections were discussed in an
internal workshop at InnoZ. A brief overview can be found in table 5. Additionally, each
projection was rated by experts on its relevance for the rail sector regarding the different time
frames: (+) = Projection is already relevant for 2025 and therefore also for 2035 & 2050, (++) =
Projection becomes relevant close to/ in 2035 and therefore also 2050 (+++) = Projection
becomes relevant close to/ in 2050.
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Table 5 Potential Projections of Key Factors
S3 Change of
societal values

S5 Life & work
patterns

P2 Regulation
transport markets
EU

P3 European Union:
Protectionism and
liberalization

P8 National
Infrastructure
Planning/
Governance

P9 Subventions
Public Rail
Transport

C8 Security
Need

T8 Cyber Security

T13 Autonomous
Vehicles

T 14 Disruptive
Transport
Innovations

Distrust
Society:
Protectionist,
nationalist,
populist values

+

Life-Work-Shift:
15 hour week

+
+
+

National
authorities
don’t support
liberalization of
transport
market

+

Disintegration
of EU due to
protectionist
tendencies–
Europe of
Conflicts

+
+

Strongly
regulated
urban centres

+
+
+

High Subsidies
for Public
Transport

+

Security
needs met

+

Ubiquitous
cyber
terrorism

+

Autonomous carpooling fleets
Level 5

+
+
+

Highly
innovative
mobility
landscape

+
+

Community
sense:
Glocalization &
Eco-friendliness

+

Work
everywhere globalized work
patterns

+
+

Liberal, &
innovation
friendly
regulations

+

Strong EU &
liberal
tendencies –
Superpower
Europe

+
+

No regulations
for private cars

+

Lower Subsidies
for Public
Transport

+

High need
for security

+

Low-tech
environments

+

Autonomous &
Non-autonomous
mixed transport

+

No
innovation
possible

+
+

Extreme
Capitalism:
Performance &
experience
society

+

New Urbanism
– Renaissance
of compact
mixed-use
neighborhoods

+
+
+

Fragmented
European
Union: Europe
of diverse
alliances

+
+

Intelligent
transport
systems

+
+

High risk high
security

+

No Autonomous
transport

+

(+) = Projection is relevant for 2025/-35/-50, (++) = Projection is relevant for 2035/-50, (+++) = Projection is relevant for 2050
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Key Factor “S3 Change of Societal Values”
Short characterization:
According to Schönherr & Grübele (p. 134, 2011) „societal values are objectives of people seen
as good and right within a country or cultural community.” They manifest in the people’s
behavior towards the state, public, family, descendants, environment, work, income or property.
Values tend to not have cultural norms, but if society wants them to, they can be put into
legislation, for example environmental protection laws. Societal values are constantly changing
and will keep on changing: Acceleration of time perception driven by digitalization, liberal
markets and capitalism let society look for stability and anchors within day-to-day choices;
Feminist values find appeal in wider parts of society, looking at medial phenomena like the
hashtag #metoo; Individuals are expected to be more and more efficient in a surrounding which
is struck with complexity and uncertainties; Decision demanded by a multitude of options must
be made, without being able to control or evaluate their effects; Flexibility and self-actualization
as core-factors to what is seen as “the good life”; Migration of people with different cultures and
religions into Europe activate a discourse about cultural integrity and fitting societal values.
Projection 1 Distrust Society: Protectionist, nationalist, populist values
Boarders are closed, people revive traditional values and vote for parties which answer to
complex problems with overly simplified, protectionist “solutions.” Migration has stopped, due
to harsh border controls and ruthless defense of European Nations against illegal immigration.
International trade is coined by high import/ export taxes and the new dominating mindset goes
along with the denial of global warming and less environmental regulations.
Impact on Rail Industry: Import/ export taxes impede trade and economic growth, subventions
for the rail sector decrease. Ecological awareness is not playing a major role anymore and
weakens the stance of the rail industry in favor of individual transport modalities.
Time Frame Rating: 2025, 2035, 2050
Projection 2 Community sense: Glocalization & Eco-friendliness
A new progressive set of values is established in society: sustainability and healthy growth is
envisioned as a result of globalization combined with strong local economies. An eco-friendly
mindset sets the base for decisions in all parts of life and the “green-collar workers” became a
highly reputable working class. The urban trend of not owning a car – a decrease of 39 % of the
18 to 29-year-olds in Germany from 2002 till 2013 (DB 2016) – has spread after peak car was
attained between 2020 and 2025 (Adolf et al. 2014). Combined with well-established public
transport solutions in rural and urban areas the shift in the modal choice mindset has felt easy
for most. Pragmatic thinking lets the use of objects and not their ownership to be important.
Community sense and social solidarity are impacting working- and living-landscape. WeQ, a
collaborative mindset, has set an end to highly individualized thinking patterns and a “me-first
society” (Spiegel 2014).
Impact on Rail Industry: The mindset shift could lead to an increase in demand of eco-friendly
mass transport modes like rail mobility can offer. Nonetheless, this transport mode needs to be
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functioning very well and attractive alternatives for car ownership in rural areas have to be
developed.
Time Frame Rating: 2025, 2035, 2050
Projection 3 Extreme Capitalism: Performance & Experience society
A new ultra-capitalist set of values has gained predominance. A dog-eat-dog mindset established
itself in European countries and high performance is the touchstone of being social integrated.
The trend of rising burn-out rates (Knieps & Pfaff 2016, p.63) has skyrocketed, while competence
requirements for employees have become more complex due to digitalization and globalization.
Rising costs-of-living demand an average of a 50-60 hour work week. Poverty among elderly is
widespread and rose alone in Germany from 2015-2035 up to 25 %, as predicted by the
Bertelsman Foundation (Blömer et al. 2017, p.7). Additionally, the form of consumerism has
changed. The trend of the millennials to rather consume experiences than material goods
(Deutsch Bahn, 2016) impacted economy and mobility behavior. Highly individualized services
and integrated products define the economic landscape.
Impact on Rail Industry: Mobility to reach events and happenings or mobility-as-an-experience
itself is crucial to fulfil customer needs. At the same time the capitalistic mindset could lead to
liberalization of markets and less subventions for public transport, including the rail sector.
Time Frame Rating: 2025, 2035, 2050
Key Factor “S5 Life & Work Patterns”
Short characterization:
Digitalization, globalization, artificial intelligence, automatization, virtual and augmented reality
technology and social innovations have changed the way we think, work, and lead our every-daylife.
The so-called “normal biography” (Conzen 2010, p.393) of going to school, higher education,
working one job and then retiring is being replaced by new life patterns framed by “patchwork
identities” (Keupp et al. 2008, p.30) or “situational identities” (Rosa 2013, p.239). This has effects
on mobility - on where people want to live and spend time. Consequently, different
developments of working and living patterns are possible. What is being defined as “work” and
what as “life” can differ very much, especially thinking about social innovations like the universal
basic income (Hohenleitner & Straubhaar 2008, p.21). Artificial intelligence and automatization
of work processes will have an impact on job profiles and potential replacement of human labour
by machines (Bonin et al. 2015).
Projection 1 Life-Work-Shift: 15 hour week
Automatization and artificial intelligence have replaced most of human labor. Work which still
has to be done by humans is mostly based on emotional, intuitive intelligence, which are not
subject to automatization. After a period of growing poverty among elderly and non-academic
professions with less chance of successful occupational redeployment a universal basic income
was introduced. It started in model regions in several countries, spread to nations and after a
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while an EU wide regulation was called into action. The only constraint to receive the universal
basic income is, to work 15 hours per week, mostly in non-automatable professions. People
engage during their newly gained time in social activities, travelling and strive for self-fulfillment
in creativity, community and solidarity.
Impact on Rail Industry: Since people now travel more during their leisure time, this is replacing
the amount of travel previously done for work. Community and solidarity values could lead to
higher ecological awareness, promoting green travel options like railway based mobility.
Time Frame Rating: 2050
Projection 2 Work everywhere - globalized work patterns
Augmented and virtual technologies had a breakthrough and enable people to work from
anywhere they like. Meetings can be attended by avatars and travelling for business is rare.
Coming along with the disruption of spatial boundaries is an ultra-flexible lifestyle and strong
blurring of private and work life (Blazejczak & Edler 2004, p.22). Neuroenhancement has made it
possible to learn languages fluently in very short amounts of time (Clark & Parasuraman 2014).
All this resulted in super-globalized work patterns, which are difficult to control or regulate by
institutions.
Impact on Rail Industry: Less people travel for business purposes means that less people use railbased mobility modalities. If people decide to travel, comfort, flexibility and seamless
connections on intermodal mobility chains are of utmost importance.
Time Frame Rating: 2035, 2050.
Projection 3 New Urbanism – Renaissance of compact mixed-use neighbourhoods
The functional separation of urban spaces according to basic functions of existence like living,
working, eating, leisure activity, consuming and education, which spread throughout Europe in
the 20th century, was deliberately dissolved. The trend of “New Urbanism” 4, promoting mixeduse neighborhoods (Thrall 2002 , p.216) and compact cities with short distances resonated due
to increased traffic, congested streets, time spent on the commute and abandonment of working
or living spaces at night or respectively throughout the day. Urban sprawl and suburbanization
could be stopped. Segregation and differentiation of socioeconomic groups in urban areas are
dispersed and resource flows balanced. Existing zones regulated by municipalities were
transformed into newly designed smart areas and adjusted to the new old mixed-spaces
concept.
Community building effects, less pollution and a general higher quality of life is observed.
Housing problems are diminished and crime rates decrease.
Impact on Rail Industry: Due to less and less people commuting longer distances on a day-to-day
basis (Hamiduddin, 2017), flexible short distance commute is key within city centers. An
increased ecological mindset could promote long-distance rail mobility.
Time Frame Rating: 2050

4

http://www.newurbanism.org/newurbanism/principles.html, retrieved 16 February 2018
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Key Factor “P2 Regulation transport markets EU”
Short characterization:
In Europe the liberalization of rail passenger transport has been agreed on. Effects of the EUregulation for national rail passenger transport systems can be expected towards the second half
of the 2020ies (DB 2016). Cross-border traffic and freight transport already are liberalized,
nonetheless rail passenger transport regulations within the EU still seems like a patchworkconstruct. By non-transparent contracting and the knowledge gap dividing new and established
transport corporations’ effective progress within the process towards liberalization can only be
seen, if administrative authorities actively support it. Due to this the deregulation is developed
differently in all EU member states. In comparison to the rail sector the bus market is in most
European countries already more liberalized. The liberalization index, published 2011 by
Deutsche Bahn (DB 2016), found Sweden, United Kingdom (UK) and Germany on the top three of
liberalized rail passenger transport systems and Ireland, Spain and Luxemburg were at the
bottom of the list.
Projection 1 National authorities don’t support liberalization of transport market
Even though on EU-level liberalization has been agreed-on, more and more nations willingly
oppose the market opening process due to highly-effective lobbying of established companies. It
is almost made impossible for new companies to enter the transport market.
Impact on Rail Industry: Established rail companies hold supremacy in the European market for a
while, but due to little innovation they are soon being pushed out by new global transport
players rising from the Asian markets.
Time Frame Rating: 2025, 2035, 2050
Projection 2 Liberal & innovation friendly regulations
The market opening process has successfully progressed. New players are established in the
passenger rail transport market and ensure healthy competition and innovation.
Impact on Rail Industry: Established companies in the rail sector have to ensure to stay up-todate, innovate and provide user-centred, comfortable, cost-conscious and flexible mobility
products and services.
Time Frame Rating: 2025, 2035, 2050
Key Factor “P3 European Union: Protectionism and liberalization”
Short characterization:
Europe faces certain challenges and cohesion is being put to test. The financial crisis is not yet
overcome, Britain's Brexit vote has shocked the European community, and the flow of refugees
is fueling nationalist tendencies in several countries within the EU 5. On the one hand, national
5

Poland, Hungary, Czech Republic, Austria
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interests are being put above international cooperation’s which sets multinational companies at
risk. Governments within the EU constantly violate commonly agreed-on regulations (e.g.
Maastricht-criteria) and thus contribute to increasing uncertainty. On the other hand, some EU
member states have spoken out against a protectionist policy, as it is currently proclaimed by the
US. However, Germany’s chancellor Merkel speaks out against protectionism at the World
Economic Forum in Davos in 2018: "We believe that we have to cooperate” and that it would be
dangerous to "flee into national solutions." This position finds support by the heads of
government of France and Italy. They too demand international cooperation and free world
trade. The EU must find a closer relationship, especially in foreign and security policy. President
Macron calls for a ten-year plan for a new Europe to play a relevant role vis-à-vis China and the
US.
The frictions between protectionist, nationalist, liberal and social tendencies result in a (re)politicization of broader parts of society, even though the actual form of democracy is pushed
towards its boundaries due to acceleration and complexification of societal processes, which
lead to a desynchronization between political decisions and actual developments (Laux & Rosa
2009, p.555). Voter fatigue and political apathy are still apparent, but also new progressive
movements like DIEM25, the democracy in Europe movement, which is fighting for a strong and
democratic union start to gain influence.
The EU faces certain challenges in the transport sector. Key aspects are infrastructural challenges
and energy supply, associated with greenhouse gas emissions. Passenger and freight traffic is
expected to increase, which puts strain on all mobility modalities (EU 2018). The infrastructures
in the individual member states are differently developed making cross-border cooperation and
planning difficult.
Projection 1 Disintegration of EU due to protectionist tendencies – Europe of Conflicts
The European Union is gradually falling apart. Multiple countries are shut out of the Eurozone
which results in a fast and intense decline in living standards due to the return to the old
currency. Especially less developed countries are affected by exclusion, so that a working
democracy can only be obtained within the core of the European Union. Conflicts based on
revived nationalism and territory disputes could lead to the outbreak of military conflicts or civil
war and hence mean the breakdown of the European Union as a functioning democracy (Klinec
2016, p. 109).
Impact on Rail Industry: The traffic of passengers and goods will continue to increase in a
protectionist EU. Due to the primacy of nationalist interests the integration of an EU-wide rail
network will not progress fast enough. The traffic flows will have to be absorbed by road and air
traffic. This will be at the expense of the road infrastructure. Technological progress and
harmonization in the rail network are slowing down. Europe's rail network destinations will not
be able to compete in European competition with aviation, which mostly affects the Eastern
European member states. The high-speed lines in Western Europe will further expand and gain
importance.
Time Frame Rating: 2035, 2050
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Projection 2 Strong EU & liberal tendencies: Superpower Europe
European integration continued and gradually the United States of Europe, which operate on
similar principles as the United States of America, were established. Individual EU member states
shifted to the common currency Euro. By pressure of global economy and world trade members
an EU government, parliament and other functional components of the state were formed. A
European army was established and an eco-social market economy was implemented in all
member states. This resulted in an increase in the standard of living in less developed states. A
parliamentary democracy with a significant representation of the elements of democracy is
functioning and the United States of Europe became a dominant superpower with an attractive
economic model. This economic model facilitates the gradual stabilization of the global economy
and the global market and was able to stop destructive actions of unregulated market forces
(Klinec 2016, p. 110).
Impact on Rail Industry: Long-term projects can be decided and implemented. The developed
high-speed network connects the European metropolises. Rail is becoming more important than
aviation. This benefits especially the Eastern European countries. In addition, the EU is helping
Member States to electrify the routes and source electricity from renewable sources. Europe will
have the world's first emission-free rail network.
Time Frame Rating: 2035, 2050
Projection 3 Fragmented European Union: Europe of diverse alliances
The European Union in its current form has gradually been disintegrating. Some member
countries exit from the Eurozone or were excluded from it, and pass back to their original
currencies. The EU member states were unable to agree on further integration. Individual
alliances between countries were formed, based on historical, ethnic, territorial or joint
performance of national economies. Those alliances include common markets, self-defense and
security systems and institutions to advocate their interests to other alliances. In some countries
authoritarian regimes have been reestablished and growing nationalism increased the likelihood
of conflicts on territory, markets or even in form of military conflicts. An economic system based
on social Darwinism has become the dominant economic in less developed countries. Europe has
once again become divided, this time by several small iron curtains (Klinec 2016, p. 110).
Impact on Rail Industry: Long-term projects cannot be decided on or implemented. International
rail is becoming less and less important, as diplomatic boundaries create huge constraints to
necessary rail-infrastructures. As a consequence, mobility has predominantly shifted to road and
aviation.
Time Frame Rating: 2035, 2050
Key Factor “P8 (National) Infrastructure Planning and Governance”
Short characterization:
The transport sector contributes 18 percent of global emissions and nearly a quarter of global
energy-related greenhouse gas emissions. In nearly half of the countries across the world,
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transport was the largest energy consuming sector in 2012, and the second-largest in most of the
remaining countries (Huizenga/ Peet 2017, p. 1). Hence, in the Paris Agreement, the necessity of
decarbonising transport is an essential action field. Therefore, many Nationally Determined
Contributions (NDCs) refer to e.g. the important role of fuel-efficient technologies and
alternative fuels for mitigating climate change (ITF 2017, p. 39). Japan’s NDCs, for instance,
propose different measures for promoting a mode shift to public transport and railways, nextgeneration automobiles as well as eco-driving and car sharing (Huizenga/ Peet 2017, p. 4).
Transport policies are closely linked to urban development policies. The IPCC (Intergovernmental
Panel on Climate Change) Fifth Assessment Report, for instance, proposes to complement
‘Improve’ (energy efficiency in the transport sector) measures with ‘Avoid’ (road traffic) and
‘Shift’ (to more environmental-friendly modes) strategies consisting of e.g. urban development
and investment or more compact urban form to support cycling and walking (IPCC 2016).
Moreover, charging infrastructure has to be widely implemented in order to meet the political
goal of supporting electric vehicles. These climate protection measures can simultaneously
considerably increase the quality of life in urban areas all across the world. Hence, the Lancet
commission also calls the fight against climate change “the greatest global health opportunity of
the 21st century“(Lancet Commission 2016, p. 1).
Projection 1 Strongly regulated urban centres
Private and combustion engine cars are practically completely banned from dense urban areas.
Only electric shared, public and delivery vehicles are allowed to enter central districts. Urban
centres are served by diverse individual public transport (IPT) services like eScooter or eCargo
bike sharing schemes, robo-cabs and autonomous shuttles. Parking cars is so expensive that
private car owners switch to (individual) public transport at the city limits. Most curbside parking
areas in city centres are converted into micro-gardens, playgrounds and pocket-parks. Therefore,
the air quality is constantly improving in most of the cities, even in extremely dense cities. Street
spaces are designed as shared spaces, in which cyclists, pedestrians, automated and self-driven
vehicles co-exist.
Impact on Rail Industry: People are forced to use public transport or cycle for reaching inner
districts. Therefore, the demand for last-mile IPT options to railway stations has risen. Railway
companies are not only the main providers of autonomous IPT, but also for mobility energy
provision at stations for delivery and public transport vehicles. In cooperation with local
authorities, railway companies operate curbside charging networks and multi-story charging
parks, managed by micro smart grids providing urban solar and wind energy. Main stations have
become the main hubs of metropoles, not only for transport and green mobility energy
provision, but also for commercial and social activities.
Time Frame Rating: 2050
Projection 2 No regulations for private cars
80 percent of private cars are highly automated. This makes daily commuting comfortable, in
spite of long commuting times due to increasing congestion in metropolitan areas. About half of
the private cars are electric or hybrid cars. Hence, there is still no need for charging stations in
public spaces, but a high demand for automated car parks. In suburban areas, commuters also
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use their private car for reaching the nearest public transport station. During the day, their car is
either provided to other passengers via a peer-to-peer car-sharing network or used by other
family members. Long-distance car trips are much more convenient and cheaper than other
modes of transport, since autopilots can take over driving while platooning. Although,
passengers still have to drive actively when leaving the platoon. Since nearly all cars can park
autonomously in multi-story car parks, curbside parking space has been converted to car lanes.
Congestion and emissions have risen significantly.
Impact on Rail Industry: While the private car has become even more attractive, lower-income
groups still take the train for commuting or long-distance trips. Due to the high amount of
private cars in city centers, only underground public transport can compete with private cars.
Railway companies mainly focus on long-distance freight transport.
Time Frame Rating: 2025, 2035, 2050
Projection 3 Intelligent transport systems
Transport infrastructures are highly automated – from intelligent lanes over connected traffic
lights to interactive street signs. Smart street spaces are constantly connected to autonomous
vehicles, providing very high security standards. Transport flow management institutions are
closely connected to mobility energy operators in order to guarantee enough energy for electric
vehicles. While solar and wind charging lanes are mainly found on motorways, solar carports are
built to charge urban fleets.
Impact on Rail Industry: Stations are equipped with on the edge technologies, optimizing freight
and passenger flows at main hubs. Connections to IPT services like autonomous driving shuttles
are perfectly tuned to the individual passenger’s needs. Artificial intelligence helps to adjust the
volume of mobility services just in time, in case of a predicted higher demand.
Time Frame Rating: 2035, 2050
Key Factor P9 Subsidies for Public Rail Transport
Short characterization:
Increasing demands from policies, society and customers for climate protection, congestion
levels, functioning value creation structures, optimized capacity management and established
just-in-time supply chains are driving the modernization of the transport sector. The government
actively supports the modernization of the rail sector and heavily subsidizes the development of
new tracks. Not only the infrastructure but also the operation of the rail is promoted by the
government. In the EU, subsidies vary in their size and how they are distributed. Countries
provide funding either for infrastructure development or train operations or a mix of both. In
most countries, subsidies are generally not provided for the operation of the long-distance
passenger transport segment (Bundesnetzagentur 2016, p. 22). While urban transport can be
operated economically, regional operations are more difficult to finance.
Rail in the EU is subsidized to the sum of € 73 billion per year and occupies the second place of
subsidies for transport modes after road transport with € 125 billion (EU Technical Report 2007).
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In Europe, countries differ greatly in subsidizing railways. It can be segregated into different
clusters. There is a group of countries with permanently lower subsidies (the Iberians, the
Scandinavians and Austria); a group of countries with a medium level of subsidies (Germany,
France and the UK) and a group of countries with permanently high subsidies (Italy, Denmark,
Belgium and the Netherlands) (Arrigoe/Di Foggia 2013, p.2).
Owing to the need for climate protection, free public transport as a policy initiative is currently
being discussed in Germany. The most popular example for a free public Transport with four
tram routes is Tallinn (TLT 2017).
Projection 1: High Subsidies for Public Transport
Due to ambitious targets set in climate policies, countries are offering alternatives to motorized
transport, especially in regional and urban transport. High subsidization takes place in local
transport, which is offered to the citizens free of charge and gets them to switch to the offer of
local public transport providers. Citizens are increasingly shedding their own vehicles, increasing
the demand for reliable and flexible public transport. This new demand requires the expansion
and adaptation of the existing infrastructure.
Impact on Rail Industry: The financing of urban transport takes place through governmental
subsidies without generating large profits. There is an increasing demand for long-distance
transport, as the general car ownership decreases and alternatives are sought. Capacity
bottlenecks are to be expected.
Time Frame Rating: 2025, 2035, 2050
Projection 2: Lower Subsidies for Public Transport
Subsidies for public transport are reduced to a minimum. Profitable routes are occupied by
private providers. Unprofitable routes are discontinued or serviced with expensive replacement
services. The prices for public transport are rising increasingly and vary according to routes. Fare
structures can no longer be obtained. Citizens are seeking alternatives and new business models
are emerging. Autonomous road vehicles of internet companies drive for free and finance the
operation by advertising and collecting data. Overall, greater flexibility of public transport is
required to work more cost-effectively.
Impact on Rail Industry: New financing solutions for regional and city transport need to be
developed. There is less demand for the operation of large, rigid vessels in the city and
alternative offers are being created. New competitors on the road have to be expected, which
could extend their offer also to the long-distance transport.
Time Frame Rating: 2025, 2035, 2050
Key Factor “C8 Security Need”
Short characterization:
“Opinion polls clearly show security has become the number one concern for most European
citizens […] (EU 2017, p. 7). Public transport itself and related facilities such as railway stations
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have become subject to numerous terrorist attacks in the past. For instance, the 2004 Madrid
train bombings, 2017 Parsons Green tube line bombing in London and the June 2017 attack on
Brussels Central Station have resulted in a growing need for security. Besides a considerable
number of terrorist attacks, deteriorating safety situations in neighboring countries, nationalistic
motivated violence and felt insecurity on a more local level (e.g. in public spaces) are also topics
of high concern and substantially influence the EU citizens need for security.
To investigate further on this matter, a representative safety report about Germans security
concerns was conducted in 2016 by the Institute for Opinion Polls (ger.: Institut für Demoskopie).
Clearly evident is that Germans have big concerns about terrorist attacks, military conflicts,
violent crimes, theft, burglary and similar crimes. 84 % of the sampled population believe that
the risk of a terrorist attack will increase noticeably in the future. Hence, this is one of the main
future concerns although the crime statistics indicate an overall increased safety situation for
Germany. Undoubtedly a big influential factor that shapes the discussion on security is the
media. It functions as a catalyzer and spreads the news on security concerns quickly, which
results in dissenting perceptions. (DEUTSCHE TELEKOM 2016, p. 7ff)
Nevertheless the population’s safety has to be ensured despite how severe it actually is. Within
the EU the European Commission aims to maintain peace and strengthen international safety.
Hence, the EU’s foreign and safety policy promote international cooperation, the development
and consolidation of democracy, constitutionality, protection of human rights and fundamental
freedoms to secure the EU citizens need for security (EU 2018).
Projection 1 Security needs met
Terrorist attacks are under control, neighboring countries have recovered from civil wars and
instable safety situations, and the EU borders have established well-organized border controls to
secure safe migration flow. Asylum procedures are handled transparently and asylum is made
easily accessible to those in need. Also, technological advances are transforming the security and
defense field with the result that security can be increased, general public safety concerns are
notably reduced, and as a result EU citizens feel safer in their environment.
Impact on Rail Industry: Individuals are able to commute safely and therefore use rail facilities
more relaxed and frequently.
Time Frame Rating: 2025, 2035, 2050
Projection 2 High need for security
The number of conflicts has increased significantly. Criminals are thriving and political, religious
and ethical conflicts characterize the situation in neighboring countries due to resource scarcity
and other problems. Regional rivalries outside the EU propel uncontrolled migration since the EU
is an attractive destination for refugees and migrants. Also, the EU has become an intensified
enemy and target for terrorist groups that use social media and digital ways of communication to
gain supporters, broadcast propaganda and plan attacks. Besides external influences, internal
uprisings such as radical nationalism split EU countries. Overall, the EU’s situation is instable and
beyond control and consequently a higher need for security has arisen.
Impact on Rail Industry: Transport related facilities such as airports, ports, public local
GA 730816

P a g e 32 | 56

transportation, and rail traffic are seen as critical infrastructure with a high likelihood to attacks.
Hence, people feel unsafe while using rail traffic and other transportation modes since they fear
to become subject of an attack. Train stations and other rail related facilities are considered to
be insecure localities which people avoid. The Rail Industry is facing loss of trust and has to build
up a secure environment for their passengers.
Time Frame Rating: 2025, 2035, 2050
Projection 3 High risk - high security
The EU and its citizens are aware of risk due to terrorist attacks, war, instability and migration. A
common sense of how to deal with risks has been established.
Impact on Rail Industry: The Rail Industry takes the passengers need for security into account
and takes precautionary measures to prevent terrorist attacks. For instance, Deutsche Bahn in
Germany is already testing face recognition techniques at railway stations and drones to add
safety precautionary measures (BMI 2017; DB 2017).
Time Frame Rating: 2025, 2035, 2050
Key Factor “T8 Cyber Security”
Short characterization:
According to the German Federal Office for Information Security (BSI) cyber security includes all
aspects of security of information and communication technologies. Apart from the “traditional”
information technology (IT) security, cyber security relates to all networks, including all
communication channels, applications and processes. While well-known threads like phishing
mails are still widespread, particularly ransomware, which blocks data or computer access until a
ransom is paid, is currently one of the main threads affecting private and commercial users
(Fischer 2017). During the last decade, cyber-crimes have become more professional and
organized. Since public spaces and private apartments are increasingly equipped with cameras,
connected devices, smart speakers and voice-controlled intelligent personal assistants like Alexa
or Siri, the vision of the Internet of Things becomes more and more a part of daily life.
Projection 1 Ubiquitous cyber terrorism
The high rate of automation in freight and passenger transportation networks demands a
constant fight against organized cyber-crime. Infrastructure ransomware that blocks
transportation, energy and communication networks cause daily disruptions on main public
transport lines, but also affect charging infrastructure facilities for electric vehicles. The
networked structure based on Internet applications for infrastructure operation supports
cascading effects, paralyzing the mobility of complete districts around central nodes. The result
is a high rate of congestion on streets and in public transportation networks. Terrorists also
started to use manipulation of infrastructures and of automated vehicles for “tele-attacks”.
Impact on Rail Industry: Highly connected infrastructures are particularly vulnerable to cyber
terrorism. Railway companies have to invest high sums in mitigating effects of cyber terrorism,
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since the networked structure of automated systems cannot be secured prevented.
Time Frame Rating: 2025, 2035, 2050
Projection 2 Low-tech environments
After several major data crashes, data scarcity became the new paradigm, particularly for
securing the Internet of Things. Ad-hoc and local networks help to operate transportation and
energy infrastructures without any connection to the Internet. The decentralized communication
structure for transportation and energy infrastructures is resilient to terrorist and cyber-crime
attacks, since they only have local effects that usually can be fixed immediately. Although
completely digitalized, access to transportation infrastructures does not need any personal
information. Passengers can, for instance, anonymously buy smart tickets with credits for
entering individual public transport vehicles like autonomous shuttles or robo-cabs, but also
allow access to public transport stations, buses and trains. With this system, public transport
companies can improve their flow management without using any personal data.
Impact on Rail Industry: Physical infrastructures at stations and vehicles have been equipped
with near field communication networks that do not require any internet connection. Trains, for
instance, only instantly connect to platform infrastructures when entering the train station and
disconnect again at departure. The need for securing their infrastructure with decentralized
communication networks led to the fact that railway companies are the main providers of ad-hoc
and local networks for the Internet of Things.
Time Frame Rating: 2050
Key Factor “T13 Autonomous Driving”
Short characterization:
There are two main paths to vehicle automation. One is the evolutionary, incremental path of
vehicle automation by the automotive industry, which is commercializing SAE level 2 (partiallyautomated driving) or SAE (Society of Automotive engineers) level 3 (conditional automation)
(SAE standard J3016). Under partially automated driving, the driver is not physically operating
the vehicle, but supervises the system permanently to be able to resume manual control at any
time. Under conditional automation, the driver is not required to permanently monitor the
activities of the automated driving system but can perform in non-driving related tasks, but is
required to take back control from the automated driving systems within a reasonable period of
time. Under SAE level 4 automation, the driver is not required to take back control from the
automated driving system but the automated driving system is transferred to a risk minimal
condition if the driver not able to adequately take back control from the system. Recently, a
number of Original Equipment Manufacturers (OEMs) have announced intentions to bring selfdriving cars to market by 2020, with ”self-driving” meaning vehicles that assist rather than
replace the driver. This would correspond with SAE level 5 or full automation.
The revolutionary approach towards full automation is represented by a number of projects,
such as:
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•

•
•
•

Google’s self-driving minis, which have been running on closed test tracks in Mountain
View in California (United States of America (USA)) and receiving ample media attention
(3),
the EU-project CityMobil2 that implements automated road transport systems in several
urban environments across Europe
the LUTZ Pathfinder project in Milton Keynes (UK) that foresees the deployment of selfdriving pods on footpaths and pedestrianized areas (5), and
the WEpods project, which develops two self-driving vehicles without a steering wheel or
pedals. This project is in the Foodvalley region between the Ede/Wageningen railway
station and Wageningen University and Research Centre (WUR) and also on the WUR
campus in the Netherlands from mid-2016 onwards

The vehicles deployed within these projects fall into level 4 or highly-automated driving (HAD) in
the SAE standard, defined as “the driving mode specific performance by an automated driving
system of all aspects of the dynamic driving task, even if a human driver does not respond
appropriately to a request to intervene”. SAE level 4 vehicles can be regular vehicles (4R) or
‘pod’ like vehicles (4P) that each drive automatically in restricted conditions without any need for
driver action. While 4R can be used in manual mode outside its operational range by a human
driver, 4P can’t, because they are operated without a driver in the vehicle and can see some level
of supervision by a control room.
Projection 1 Autonomous car-pooling fleets Level 5
Contrary to the predictions of the OEMs, full automation is not likely to be commercialized soon
(e.g. not before 2075 according to Shladover (2016)). Fully automated vehicle (SAE level 5) as
carpooling fleets will not yet exist in the year 2025, as SAE level 5 vehicles are not feasible until
then (Kyriakidis et al., 2017). But it’s possible that people will own their own automated vehicle
since it picks them up at the doorstep directly and brings them to their final destination offering
flexible, door-to-door transport.
Impact on Rail Industry: It is likely that people will be more inclined to drive longer distances in
their highly-automated cars on the highways, hence reducing the attractiveness of travelling by
train as people can have their own private space in their automated car and can spend time on
non-driving related tasks.
Time Frame Rating: 2050
Projection 2 Autonomous & non-autonomous mixed transport
There will be a mixed traffic situation between automated and non-automated transport in 2025
but only in restrictive condition. That is, automated shuttles will operate on a small scale under
limited conditions on semi-public domains (e.g., campus, airports) and on public roads, but then
on dedicated or segregated lanes that cannot be used at the same time by non-automated
transport. If both can be used at the same time, then only under the condition automated
vehicles are supervised by a steward on board. The highest level that will be realized in 2025 is
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SAE level 4 or highly automated driving on the highway, allowing drivers of conventional vehicles
with steer and pedals to drive in highly automated mode. At the same time, we will see some
highly-automated pod-like vehicles or automated shuttle -mile busses that work as feeders in
public transport systems bridging the so-called first or last -mile or providing transport on closed,
protective zones under restrictive conditions (e.g. office campus).
In 2035, there will be an increased mixed traffic situation in the sense that non-automated
agents are able to cooperate with automated agents to a larger extent.
Impact on Rail Industry: Mass public transport systems will continue to exist to transport the
masses, but the beginning and end of the trip will be automated to a larger extent. Therefore
automated shuttles will make mass public transport more accessible and comfortable, thus
people are encouraged to travel shorter or longer distances by train and previous inefficiencies
or gaps in mobility chains can be closed.
Time Frame Rating: 2025, 2035, 2050
Projection 3 No Autonomous transport
Innovation and technological development have stalled due to economic crisis and international
conflicts. Autonomous transport didn’t spread to the markets.
Impact on Rail Industry: The rail industry does not experience significant changes as transport is
not automated and remains manually steered.
Time Frame Rating: 2025, 2035, 2050
Key Factor “T14 Disruptive Transport Innovations”
Short Characterization:
Transport Innovations should have the ambition to maximize societal and economic benefits and
address our future transportation needs. A strong need for innovations results from the fact that
climate change is threatening our daily lives. Many cities are already suffering from air pollution,
which can largely be related to transportation. Hence, new transport innovations are a necessity
and could be game changers for the mobility sector. For instance, a Hyperloop could be built
which transports passengers or freight at high speed (around 600 km in 30 minutes) without air
resistance or friction. Innovative Hyperloop transport systems promise passenger and freight
transport to be more efficient, faster, more comfortable and integrated (Decker 2017). Another
example for highly innovative transport solutions are drones. In 2017 Dubai successfully tested a
flying taxi drone which can carry a single passenger for 30 minutes to a predetermined point
(Pluta 2017). Moreover, a highly innovative transport related idea is to use Hydrogen powered
aircraft which converts oxygen and hydrogen into energy, as an alternative to conventional fuel
(Ridden 2016). This kind of method is also applicable to ground vehicles and would lead to clean,
emission-free and virtually endless engine power supply.
Generally speaking most innovations are in developmental or test stages. As a result to
numerous technological innovations, the competition is increasing which helps speed up
developments. Over 110 innovative transport related solutions with ideas regarding more
efficient and cleaner future in EU transport were submitted for the European Transport
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Innovation Challenge of 2017 from which twelve young innovators were selected winners
(European Commission 2017). This clearly indicates that many newcomer firms are working on
exceeding plans for the future.
Projection 1 Highly innovative mobility landscape
The future for transportation is characterized by a highly innovative landscape. Multiple new
ideas in form of innovations are available and implemented. Various new firms have conquered
the market and are providing highly efficient solutions which react to the society’s needs,
strengthen the economy and protect the environment to shape a better future. Moreover,
strategic niche management for mobility innovations is done in close co-operation of regulators
and companies.
Impact on Rail Industry: Even though uncertain in feasibility and establishment of new sociotechnical mobility systems innovations will have game changing impacts on rail mobility.
Time frame rating: 2035, 2050
Projection 2 No innovation possible
Strong market regulations are conserving or even facilitating mobility monopolies innovations
are difficult to realize. The economy is stagnating or recessing and hence subventions for new
technological developments are capped or even canceled. Instead investments are put into the
existing mobility modes for maintenance. This leads to a situation where innovative concepts
cannot be implemented and the transport system becomes obsolete.
Impact on Rail Industry: Due to the lack of innovations the rail sector will not change immensely.
However the demand for transportation will most likely increase, which puts pressure on the
transport system. As a result, some areas will face serious challenges which could have most
likely been solved if innovations were set in place.
Time frame rating: 2035, 2050
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8. Scenarios
8.1.

The Givens – Framing the Scenarios

Before the generated scenarios are introduced a quick summary of likely developments and
influences to the passenger rail sector in Europe of the so-called “givens”, explored in chapter 4,
will be specified. They are setting the frame for future developments.
S1 Demographic Change
Europe’s population is aging and will face a negative natural population balance in the long run
due to demographic changes. In Germany, the proportion of people over 65 is estimated to
increase by over 40 % between 2015 and 2050. This age shift has far reaching consequences for
the society on the one hand as well as companies on the other hand. One result is a bottleneck
of skilled professionals, which eventuates in rising wages. Qualified personal is especially rare in
the energy and automotive engineering and IT sector as well as in rail traffic related jobs (DB
2016).
S2 Urbanization
The amount of people living in urban areas will most likely increase. Reasons for the
densification in urban environments is the high appreciation of urban life, new career
opportunities and better supply situations than in rural areas. Mobility and logistics are key
challenges since, on the one hand more people live in urban areas, and on the other hand the
amount of commuters is increasing. Therefore, the mobility demand is growing. At the same
time the vigorously growing E-Commerce has influence on cities too. As a consequence, traffic
jams, noise, air pollution diminish the quality of life in cities. As a result, many cities are looking
for intelligent solutions to reduce burdens related to mobility and logistics. Promising are
solutions which allow citizens to commute conveniently, affordably and raise awareness for the
environment.
S6 Migration
Europe has become a very important magnet for migrants and has registered over 2 Million new
immigrants in the last couple of years. This puts a lot of pressure on the external borders and
also questions Europe’s stability. Consequently, the European Union has to face the question of
how many migrants can be accepted or have to be rejected in order to be able to deal with the
pressuring situation (Andeva & Pachovski 2016).
S11 Public awareness of sustainable mobility
Ecological awareness is growing and consequently there is an increasing support for
environmental protection. Environment and climate protection is progressively important for
prosperity and competitiveness. Moreover, sustainability has become a buying criteria. Especially
with consumer products this factor leads to an increase in sales.
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E4 Sharing economies (shared mobility, P2P, B2B/C)
A new trend is emerging in Europe under the term of sharing economies. This trend is growing
fast and rapidly becoming more and more diverse. One of the fastest growing segments of the
sharing economy is shared mobility. Shared mobility is a term which describes the shared usage
of transport related services and has already become an important part of multimodal mobility
chains. Consequently, car-/bike-/scooter- and ride-sharing are growing significantly. Especially
young people use these modes of transport as an alternative to an own car (Schönberg 2014).
In Paris or Dresden the tramway is being revolutionized and used as delivery vehicle during offpeak periods, which reduces emissions and increases economic efficiency. Also, the public
passenger traffic is being more and more supplemented by innovative and dynamic car- and
ride-sharing offers, which are located via Global Positioning System (GPS) and booked with the
help of an App.
T10 New transport modes (pedelecs, e-scooter, cargo bikes,…)
A new bike culture is emerging in which on-demand biking is becoming the backbone to urban
mobility. This results in a changing modal split in favor of the bicycle. Globally, bicycle rentals are
growing around 20 % per annum. Three financially strong vendors from China (Mobike, ofo,
LimeBike) are pushing into the worldwide market with huge bike fleets and cheap prices. Bike
rentals are more accepted and more popular. One reason is that the image is changing from a
“mode of transport for the poor” towards a “transport for flexible, environment and fitness
conscious people”. In addition, the pedelec revolutionizes the cycling experience and increases
the range and riding comfort, and cargo bikes allow users to transport goods in an energy
efficient way. Furthermore, less and less young people possess a car and instead tend to use
hired bikes. (DB 2018)
T11 Connected Mobility (intermodal transport, …)
Intelligent simplicity is increasingly important in all areas of life since complexity burdens
people’s everyday life. That is why the demand for intelligent and easy products is high.
Developing products which are intelligent and simple have an effect on how many people are
willing to pay for the product. Especially emerging countries such as China and India are
prepared to pay more for simple products. This is why successful companies such as Paypal,
Apple and Google focus on simple products. Progressively also classical mobility firms tend to
provide simple solutions. For instance, customers in London can pay with a contactless credit
card on local journeys (DB 2018).
T12 Long-distance busses
The liberalization of the bus transport market in European countries is mostly more advanced
than in the rail sector. Usually there is an accumulation of various local active companies.
Nevertheless, long-distance busses are becoming more and more popular in Europe.
T15 Emission-free drives
Emission-free driving is still restricted to some constraints, e.g. battery capacity. However,
batteries are developing fast and already allow for a bigger range. Battery availability and quality
are not supposed to be a limiting factor for electro mobility by 2020. It is predicted that the
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range of electro cars will increase distinctively. Another driver for electro mobility is
digitalization. Digital technics control all functions in an all-electric vehicle and makes it energy
efficient (e.g. advanced driver assistance systems). Also Big Data Analytics (e.g. real time data for
charging infrastructure) allow the technical inclusion of e-cars into an overall intelligent energy
and traffic system of the future.
E10 On-Demand Economy
On-Demand has become an important quality criteria for products. More and more clients
expect real time offers which can be consumed when required. On-Demand offers are gaining
importance in contrast to conventional products. Car-and ridesharing are for instance replacing
timetable bound bus offers. Likewise when shopping online. Short delivery times are an
important selection criterion. Amazon realized this and expanded the “same hour delivery” offer
significantly. Important for companies is that they have good and detailed data to calculate the
future demand more effectively and hence provide a cheaper and more reliable on-demand
offer. Well-known champions which have successfully placed their concepts on the market are
Uber, Airbnb and Netflix.
EL1 Climate Change
Global Climate Change (e.g. changing average temperature, rising sea level) has already led to a
wide impact on Europe’s ecosystems, human health and socio-economic sectors. Therefore, it is
unalterable that Europe on the one hand adapts to the given circumstances and on the other
hand mitigates the causes (EEA 2016).
P1 Climate regulatory measures (COP 21, SDG’s)
At the Paris conference for climate protection in 2015 numerous Sustainable Development Goals
(SDGs) were agreed on to limit global warming and secure sustainable development
economically, socially and ecologically. The SDGs are the foundation for future regulations and
political framework. SDGs have an enormous economic potential since they offer the chance for
numerous innovations. Especially the mobility sector can profit from the SDGs (DB 2018).
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8.2.

Generating the Scenarios

Subsequently, several projections of the identified key factors will be combined into scenarios
for the time frames 2025, 2035 and 2050. These scenarios have the aim to be consistent and
significantly different in their characteristics. The employed projections for each scenario are
visualized in table 6 with the colors green (Scenario 1), yellow (Scenario 2) and grey (Scenario 3).
The fundament for the following scenarios is an internal expert workshop.
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Scenario 1 = green; Scenario 2 = yellow; Scenario 3 = grey
Table 6 Matching key factor projections into scenarios
S3 Change of
societal values

S5 Life & Work
Patterns

P2 Regulation
transport
markets EU

P3 European
Union:
Protectionism and
liberalization

P8 National
Infrastructure
Planning &
Governance

P9 Subsidies for
Public Rail
Transport

C8 Security Need

T8 Cyber Security

T13 Autonomous
Vehicles

T 14 Disruptive
Transport
Innovations

Distrust
Society:
Protectionist,
nationalist,
populist
values

+

Life-WorkShift: 15 hour
week

+++

National
authorities
don’t support
liberalization
of transport
market

+

Disintegration
of EU due to
protectionist
tendencies–
Europe of
Conflicts

++

Strongly
regulated
urban
centres

+++

High
Subsidies for
Public
Transport

+

Security
needs met

+

Ubiquitous
cyber
terrorism

+

Autonomous
car-pooling
fleets Level 5

+++

Highly
innovative
mobility
landscape

++

Community
sense:
Glocalization
& Ecofriendliness

+

Work
everywhere globalized
work patterns

++

Liberal, &
innovation
friendly
regulations

+

Strong EU &
liberal
tendencies –
Superpower
Europe

++

No
regulations
for private
cars

+

Lower
Subsidies for
Public
Transport

+

High need for
security

+

Low-tech
environments

+

Autonomous
& Nonautonomous
mixed
transport

+

No
innovation
possible

++

Extreme
Capitalism:
Performance
& experience
society

+

New Urbanism
– Renaissance
of compact
mixed-use
neighborhoods

+++

Fragmented
European
Union:
Europe of
diverse
alliances

++

Intelligent
transport
systems

++

High risk high security

+

No
Autonomous
transport

+++

(+) = Projection is relevant for 2025/-35/-50, (++) = Projection is relevant for 2035/-50, (+++) = Projection is relevant for 2050
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8.2.1.

Scenario One: Eco-Friendly Innovation

S3 Change of
societal
values

S5 Life &
Work
Patterns

P2
Regulation
transport
markets EU

P3 European
Union:
Protectionis
m and
liberalization

P8 National
Infrastructur
e Planning &
Governance

P9 Subsidies
for Public
Rail
Transport

C8 Security
Need

T8 Cyber
Security

T13
Autonomous
Vehicles

T 14
Disruptive
Transport
Innovations

Distrust
Society:
Protectionist,
nationalist,
populist
values

Life-WorkShift: 15 hour
week

National
authorities
don’t support
liberalization
of transport
market

Disintegratio
n of EU due
to
protectionist
tendencies–
Europe of
Conflicts

Strongly
regulated
urban
centres

High
Subsidies for
Public
Transport

Security
needs met

Ubiquitous
cyber
terrorism

Autonomous
car-pooling
fleets Level 5

Highly
innovative
mobility
landscape

Community
sense:
Glocalization
& Ecofriendliness

Work
everywhere globalized
work
patterns

Liberal, &
innovation
friendly
regulations

Strong EU &
liberal
tendencies –
Superpower
Europe

No
regulations
for private
cars

Lower
Subsidies for
Public
Transport

High need for
security

Low-tech
environment
s

Autonomous
& Nonautonomous
mixed
transport

No
innovation
possible

Extreme
Capitalism:
Performance
& experience
society

New
Urbanism –
Renaissance
of compact
mixed-use
neighborhoo
ds

Fragmented
European
Union:
Europe of
diverse
alliances

Intelligent
transport
systems

High risk high security

No
Autonomous
transport

Table 7 Scenario One: Eco-Friendly Innovation

Developments till 2025
A new progressive set of values is established within society: sustainability and healthy growth is
envisioned as a result of globalization combined with strong local economies (glocalization). An
eco-friendly mindset is the base for decisions in all parts of life. Hence, the “green-collar
workers” became a highly reputable working class. The urban trend of not owning a car – a
decrease of 39 % of the 18 - 29-year-olds in Germany from 2002 till 2013 (DB 2016) – has spread
to all parts of society after peak car possession was attained between 2020 and 2025 (Adolf et al.
2014). Combined with well-established public transport solutions in rural and urban areas the
shift in the modal choice mindset has felt easy for most. Pragmatic thinking is more evident. The
use of objects became more important than owning them. Moreover, a sense of community and
social solidarity have an impact on the working- and living-landscape. WeQ, a collaborative
mindset, has set an end to highly individualized thinking patterns and a “me-first society”
(Spiegel 2014).
Due to ambitious targets set in climate policies, European countries are offering alternatives to
motorized transport, especially in regional and urban transport. Citizens are increasingly
shedding their own vehicles, hence increasing the demand for reliable and flexible public
transport. This new demand requires the expansion and adaptation of the existing infrastructure.
Security concerns are effectively addressed by governments. Therefore, terrorist attacks are
under control, neighboring countries have recovered from civil wars and instable safety
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situations, and the EU borders have established well-organized border controls to secure safe
migration flow. Asylum procedures are handled transparently and asylum is made easily
accessible to those in need. Also, technological advances are transforming the security and
defense field with the result that security can be increased, general public safety concerns are
notably reduced, and as a result EU citizens feel safer in their environment.
Implications for the Passenger Rail Sector
The market opening process for the passenger rail sector has successfully progressed. New
players have set foot into the passenger rail transport market and ensure healthy competition
and innovation. There will be a mixed traffic situation between automated and non-automated
transport in 2025, but only in restricted conditions.
Automated shuttles will predominantly operate on a small scale under limited conditions on
semi-public domains (e.g., campus, airports). However, under specific circumstances (e.g. on
dedicated or segregated lanes) automated shuttles will be able to use public roads, though not
besides non-automated vehicles. Due to safety issues, this would only be possible, if automated
vehicles are supervised by a steward on board. At the same time, we will see some highlyautomated vehicles or automated shuttle-mile busses that work as feeders into public transport
systems, bridging the so-called first and last-mile. Mass public transport became more accessible
and comfortable. People are encouraged to travel shorter or longer distances by train, so that
previous inefficiencies and gaps in mobility chains can be closed. The highest level of automated
driving in 2025 will most probably be SAE level 4 or highly automated driving on the highway,
allowing drivers of conventional vehicles drive in a highly automated mode.
To encourage the public to use local public transport modes more frequently, high subsidization
takes place in local transport, which is offered to the citizens free of charge. Nonetheless, there
is an increasing demand for long-distance transport, as the general car ownership decreases and
alternatives are sought. Capacity bottlenecks are to be expected. The mindset shift has also led
to an increase in demand of eco-friendly mass transport modes, including rail mobility. In
addition, since terrorist attacks are under control, individuals are able to commute safely and
therefore use rail facilities more relaxed and frequently. Yet, established companies in the rail
sector have to ensure that they stay up-to-date, innovate and provide user-centered,
comfortable, cost-conscious and flexible mobility products and services, and seamless planning
and integration into intermodal mobility chains is key to be an attractive alternative to car
ownership.
Developments till 2035
The integration of countries in Europe has progressed and the United States of Europe, operating
on similar principles as the United States of America, were established. Individual EU member
states shifted to the common currency Euro and government, parliament and other functional
components for the United States of Europe were formed. Moreover, a European army was
established and an eco-social market economy was implemented in all member states. This
resulted in an increase in the standard of living, especially in less developed states. A
parliamentary democracy with a significant representation of the elements of democracy is
functioning and the United States of Europe became a dominant superpower with a powerful
economic model. The strong European economy facilitates the gradual stabilization of the global
GA 730816

P a g e 44 | 56

economy and the global market and was able to stop destructive actions of unregulated market
forces (Klinec 2016, p. 110).
Implications for the Passenger Rail Sector
Due to stability within the EU long-term projects can be decided on and implemented. The
developed high-speed network connects the European metropolises. Rail is becoming more
important than aviation. This benefits especially the Eastern European countries. In addition, the
EU is helping its Member States to electrify the routes and acquire electricity from renewable
sources. Europe will have the world's first emission-free rail network. Railway stations are
equipped with on the edge technologies, optimizing freight and passenger flows at main hubs.
In 2035, there will be an increased mixed traffic situation in the sense that non-automated
agents are able to cooperate with automated agents to a larger extent than it was the case in
2025. Connections to intermediate personal transport (IPT) services like autonomous driving
shuttles are perfectly tuned to the individual passenger’s needs. Artificial intelligence helps to
adjust the volume of mobility services just in time, in case of a predicted higher demand.
Transport infrastructures are highly automated – from intelligent lanes over connected traffic
lights to interactive street signs. Smart street spaces are constantly connected to autonomous
vehicles, providing very high security standards. Transport flow management institutions are
closely connected to mobility energy operators in order to guarantee enough energy for electric
vehicles. While solar and wind charging lanes are mainly found on motorways, solar carports are
rather made for charging urban fleets. The general mobility landscape is highly innovative.
Multiple new ideas in form of innovations are available and implemented. Various new firms
have conquered the market and are providing efficient solutions which react to the society’s
needs, strengthen the economy and protect the environment to shape a better future.
Moreover, strategic niche management for mobility innovations is done in close co-operation
between regulators and companies.
Developments till 2050
Contrary to the predictions of the OEMs, full automatization of individual transport vehicles is
according to Shladover (2016) not likely to be commercialized before 2075.
The functional separation of urban spaces according to basic functions of existence like living,
working, eating, leisure activity, consuming and education, which spread throughout Europe in
the 20th century, was deliberately dissolved. Instead, the trend of “New Urbanism” 6, promoting
mixed-use neighborhoods (Thrall 2002 , p.216) and compact cities with short distances
resonated due to increased traffic, congested streets, time spent commuting and abandonment
of working or living spaces at night or respectively throughout the day. Also, urban sprawl and
suburbanization could be stopped. Segregation and differentiation of socioeconomic groups in
urban areas are dispersed and resource flows balanced. Existing regulation zones by
municipalities were transformed into newly designed smart areas and adjusted to the ‘new old’
mixed-spaces concept. Community building effects, less pollution and a general higher quality of
life is observed. Housing problems are diminished and crime rates are decreased.
6

http://www.newurbanism.org/newurbanism/principles.html, retrieved 16 February 2018
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Private and combustion engine cars are practically completely banned from dense urban areas.
Only electric shared, public and delivery vehicles are allowed to enter central districts. Urban
centers are served by diverse individual public transport services like eScooter or eCargo bike
sharing schemes and autonomous shuttles. Parking cars is so expensive that private car owners
switch to (individual) public transport at the city limits. Most curbside parking areas in city
centers are converted into micro-gardens, playgrounds and pocket-parks. Therefore, the air
quality is constantly improving, even in extremely dense cities. Street spaces are designed as
shared spaces, in which cyclists, pedestrians, automated and self-driven vehicles co-exist
collaboratively.
Implications for the Passenger Rail Sector
An increased ecological mindset could promote long-distance rail mobility. Contrary a possibility
could be that people will be more inclined to drive longer distances in their highly-automated
cars on the highways. Hence, the attractiveness of travelling by train could be reduced, as people
can have their own private space in their automated car and can spend time on non-driving
related tasks (e.g. work).
Due to the compact mixed-use neighborhoods fewer people commute longer distances on a dayto-day basis (Hamiduddin, 2017). People are forced to use public transport or cycle to reach
inner districts. The demand for last-mile individual public transport options to railway stations
has risen continuously. Railway companies are not only the main providers of autonomous
individual public transport, but also for mobility energy provision at stations for delivery and
public transport vehicles. In cooperation with local authorities, railway companies operate
curbside charging networks and multi-story charging parks, managed by micro smart grids
providing urban solar and wind energy. Main stations have become the main hubs of
metropoles, not only for transport and green mobility energy provision, but also for commercial
and social activities.
After several major data crashes, data scarcity is the new paradigm, particularly for securing the
Internet of Things. Ad-hoc and local networks help to operate transportation and energy
infrastructures without any connection to the Internet. The decentralized communication
structure for transportation and energy infrastructures is resilient to terrorist and cyber-crime
attacks, since they only have local effects that usually can be fixed immediately. Although
completely digitalized, access to transportation infrastructures does not need any personal
information. Passengers can, for instance, anonymously buy smart tickets with credits for
entering individual public transport vehicles like autonomous shuttles or robo-cabs, but also
allow access to public transport stations, buses and trains. With this system, public transport
companies can improve their flow management without using any personal data.
Physical infrastructures at stations and vehicles are equipped with near field communication
networks that do not require any internet connection. Trains, for instance, only instantly connect
to platform infrastructures when entering the train station and disconnect again at departure.
The need for securing their infrastructure with decentralized communication networks led to the
fact that railway companies are the main providers of ad-hoc and local networks for the Internet
of Things.
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8.2.2.

Scenario Two: Liberal Capitalism
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Table 8 Scenario Two: Liberal Capitalism

Developments till 2025
A new ultra-capitalist set of values has gained predominance. A dog-eat-dog mindset established
itself in European countries and high performance is the touchstone of being socially integrated.
The trend of rising burn-out rates (Knieps & Pfaff 2016, p.63) has skyrocketed, while competence
requirements for employees became more complex due to digitalization and globalization. Rising
costs-of-living demand an average of a 50-60 our work week. Poverty among elderly has become
widespread and rose alone in Germany from 2015-2035 up to 25%, as predicted by the
Bertelsman Foundation (Blömer et al. 2017, p.7). Additionally the form of consumerism has
changed. The trend of the millennials to rather consume experiences than material goods
(Deutsch Bahn, 2016) impacted economy and mobility behavior. Highly individualized services
and integrated products define the economic landscape.
The high rate of automation in freight and passenger transportation networks demands a
constant fight against organized cyber-crime. Infrastructure ransomware that blocks
transportation, energy and communication networks cause daily disruptions on main public
transport lines, but also affect charging infrastructure facilities for electric vehicles. The
networked structure based on Internet applications for infrastructure operation supports
cascading effects, paralyzing the mobility of complete districts around central nodes. The result
is a high rate of congestion on streets and in public transportation networks. Terrorists also
started to use manipulation of infrastructures and of automated vehicles for “tele-attacks”.
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Implications for the rail sector:
There will be a mixed traffic situation between automated and non-automated transport in 2025
but only in restrictive conditions. That is, automated shuttles will operate on a small scale under
limited conditions on semi-public domains (e.g., campus, airports). On public roads they are
either used on dedicated lanes or are supervised by a steward on board. Automated shuttle
buses work as feeders to public transport systems, bridging the so-called first or last -mile.
Nonetheless, in suburban areas, commuters still mostly use their private car for reaching the
nearest public transport station, as cars are still a status symbol – not necessarily owning one,
but definitely driving it. During the day, their car is either provided to other passengers via a
peer-to-peer car-sharing network or used by other family members. Mobility to reach events and
happenings or mobility-as-an-experience itself is crucial to fulfil customer needs. The highest
level that will be realized in 2025 is SAE level 4 or highly automated driving on the highway,
allowing drivers of conventional vehicles with steer and pedals to drive in highly automated
mode. Long-distance car trips are much more convenient and cheaper than other modes of
transport, since autopilots can take over driving while platooning. Despite that, passengers still
have to drive actively when leaving the platoon. Since nearly all cars can park autonomously in
multi-story car parks, curbside parking space has been converted to car lanes. Congestion and
emissions have risen enormously. While the private car has become even more attractive, only
lower-income groups still take the train for commuting or long-distance trips. Due to the high
amount of private cars in city centers, only underground public transport can compete with
private cars.
Subsidies for public transport are reduced to a minimum. Profitable routes are occupied by
private providers. Unprofitable routes are discontinued or serviced with expensive replacement
services. The prices for public transport are rising increasingly and vary according to routes. Fare
structures can no longer be obtained. Overall, greater flexibility of public transport is required to
work more cost-effectively. New financing solutions for regional and city transport need to be
developed. There is less demand for the operation of large, rigid vessels in the city due to higher
automated individual transport. New competitors on the road have to be expected, which could
extend their offer also to the long-distance transport.
Highly connected infrastructures are particularly vulnerable to cyber terrorism. Railway
companies have to invest high sums in mitigating effects of cyber terrorism, since the networked
structure of automated systems cannot be secured prevented.
Developments till 2035
The European Union in its current form has gradually been disintegrating. Some member
countries exit from the Eurozone or were excluded from it, and pass back to their original
currencies. The EU member states were unable to agree on integration of new members states.
Individual alliances between countries were formed, based on historical, ethnic, territorial or
joint performance of national economies. Those alliances include common markets, self-defense
and security systems and institutions to advocate their interests to other alliances. In some
countries authoritarian regimes have been reestablished and growing nationalism increased the
likelihood of conflicts on territory, markets or even in form of military conflicts. An economic
system based on social darwinism has become the dominant economic In less developed
countries. Europe has once again become divided, this time by several small iron curtains (Klinec
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2016, p. 110). The nations within the EU and their citizens are aware of risk due to terrorist
attacks, war, instability and migration. A common sense of how to deal with risks has been
established.
Technologically speaking, augmented and virtual reality (AR & VR) had a breakthrough and let
people be able to work from anywhere they like. Meetings can be attended by avatars and
travelling for business is a rare exception. Coming along with the disruption of spatial
boundaries is an ultra-flexible lifestyle and strong blurring between private life and work life
(Blazejczak & Edler 2004, p.22). Neuroenhancement has made it possible to learn languages
fluently in very short amounts of time (Clark & Parasuraman 2014). All this resulted, despite the
disintegration of the European Union, in super-globalized work patterns, especially with dataand tech-based business models, difficult to control and regulate by institutions. International
corporations exploit legal and tax loopholes, leaving the alliances with little tax revenues.
Implications for the rail sector:
There will be an increased mixed traffic situation in the sense that non-automated agents are
able to cooperate with automated agents to a larger extent. Less people travelling for business,
due to AR & VR, automatically meant less people using rail-based mobility modalities. If people
decide to travel comfort, flexibility and seamless connections on intermodal mobility chains are
of utmost importance.
Long-term projects within the rail sector cannot be decided on or implemented. International
passenger rail is becoming less and less important, as diplomatic boundaries are huge constraints
to rail infrastructures. Mobility has mainly shifted to road and aviation.
The Rail Industry takes the passengers need for security into account and takes precautionary
measures to prevent terrorist attacks. Face recognition techniques at railway stations and drones
to add safety precautionary measures have become minimal standard
Developments till 2050
The divide between poor and rich has left deep cuts in society. Innovation stalled, high-tech
products and automated individual transport is only available for wealthy users. The European
Union fully disintegrated and the grid of alliances between former member states became
completely non-transparent and impossible to regulate. Automatization and artificial intelligence
have replaced most of human labor, leaving big parts of society jobless. Work which still has to
be done by humans is mostly based on emotional, intuitive intelligence, which are not subject to
automatization. After a period of growing poverty among elderly and non-academic professions
with less chance of successful occupational redeployment a universal basic income was
introduced wealthy states, causing waves of migration, held back by brutal border controls.
Implications for the railway sector:
Railways are mostly for poorer parts of society and ride on outdated infrastructure, run by
private enterprises, overcharging passengers due to their dominant position in reasonably
affordable mobility modalities.
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Scenario Three: Protectionist Distrust Society
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Table 9 Scenario Three: Protectionist Distrust Society

Developments till 2025
Boarders are closed and people revive traditional values. Most votes go to political parties, which
respond to complex problems with overly simplified, protectionist “solutions”. Migration has
stopped, due to harsh border controls and ruthless defense of the European Union against illegal
immigration. International trade is coined by high import and export taxes. The new dominating
mindset is that global warming is a myth and hence less environmental regulations are
implemented. Even though liberalization has been agreed-on at EU level, more and more nations
willingly oppose the market opening process due to highly-effective lobbying of established
companies.
80 percent of private cars are highly automated. This makes daily commuting comfortable, in
spite of long commuting times due to increased congestion in metropolitan areas. Only about
half of the privately owned cars are electric or hybrid. Hence, there is no need for charging
stations in public spaces, but a high demand for automated car parks.
Implications for the Passenger Rail Sector
It is almost impossible for new companies to enter the transport market due to non-transparent
regulations. Import and export taxes impede trade and economic growth, subsidies for public
transport are reduced to a minimum. The lessening of ecological values, weakens the stance of
the rail industry, in favor of individual transport modalities. Nonetheless, the traffic of
passengers and goods will continue to increase in a protectionist EU. Established rail companies
hold supremacy in the European rail market for a while, but due to little innovation they will
soon be pushed out by new global transport players, which are rising from the Asian markets.
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This will happen at the expense of the road infrastructure. Technological progress and
harmonization in the rail network are slowing down. Europe's rail network destinations will not
be able to compete with aviation, which mostly affects the Eastern European member states.
High-speed lines in Western Europe will nevertheless expand further and gain importance. Still,
due to the primacy of nationalist interests the integration of an EU-wide rail network will not
progress fast enough. Instead, the traffic flows are absorbed by road and air traffic.
In suburban areas, commuters also use their private car for reaching the nearest public transport
station. During the day, their car is either available to other passengers via a peer-to-peer carsharing network or used by other family members. Long-distance car trips are much more
convenient and cheaper than other modes of transport, since autopilots can take over driving
while platooning. Although, passengers still have to drive actively when leaving the platoon.
Since nearly all cars can park autonomously in multi-story car parks, curbside parking space has
been converted to car lanes. As a result congestion and emissions have risen significantly.
While the private car has become even more attractive, lower-income groups still take the train
for commuting or long-distance trips. Due to the high amount of private cars in city centers, only
underground public transport can compete with private cars. Railway companies mainly focus on
long-distance freight transport. Profitable routes are occupied by private providers. Unprofitable
routes are discontinued or serviced with expensive replacement services. The prices for public
transport are rising increasingly and vary according to routes. Fare structures can no longer be
obtained. Citizens are seeking alternatives and new business models are emerging.
Overall, greater flexibility of public transport is required to work more cost-effectively. New
financing solutions for regional and city transport need to be developed. There is less demand
for the operation of large, rigid vessels in the city and alternative offers are being created. New
competitors on the road have to be expected, which could extend their offer also to the longdistance transport.
Developments till 2035
The European Union is gradually falling apart. Multiple countries are shut out of the Eurozone
which results in a fast and intense decline in living standards due to the return to old currencies.
Especially less developed countries are affected by exclusion, so that a working democracy can
only be obtained within the core of the European Union. Conflicts based on revived nationalism
and territory disputes could lead to the outbreak of military conflicts or civil war and hence mean
the breakdown of the European Union as a functioning democracy. The number of conflicts has
increased significantly. Criminals are thriving and political, religious and ethical conflicts
characterize the situation in neighboring countries due to resource scarcity and other problems.
Regional rivalries outside the EU propel uncontrolled migration since the EU is an attractive
destination for refugees and migrants. Also, the EU has become an intensified enemy and target
for terrorist groups that use social media and digital ways of communication to gain supporters,
broadcast propaganda and plan attacks. Besides external influences, internal uprisings such as
radical nationalism split EU countries. Overall, the EU’s situation is instable and beyond control
and consequently a higher need for security has arisen.
Implications for the Passenger Rail Sector
Transport related facilities such as airports, ports, public local transportation, and rail traffic are
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seen as critical infrastructure with a high likelihood to attacks. Hence, people feel unsafe while
using rail traffic and other transportation modes since they fear to become subject of an attack.
Train stations and other rail related facilities are considered to be insecure localities which
people avoid. The Rail Industry is facing loss of trust and has to build up a secure environment
for their passengers.
The high rate of automation in freight and passenger transportation networks demands a
constant fight against organized cyber-crime. Railway companies have to invest high sums in
mitigating effects of cyber terrorism, since the networked structure of automated systems
cannot be secured. Infrastructure ransomware that blocks transportation, energy and
communication networks cause daily disruptions on main public transport lines, but also affect
charging infrastructure facilities for electric vehicles. The networked structure, based on Internet
applications for infrastructure operation, supports cascading effects. This is paralyzing the
mobility of complete districts around central nodes, when attacked. The result is a high rate of
congestion on streets and in public transportation networks. Terrorists also started to
manipulate infrastructures and automated vehicles for “tele-attacks”.
Developments till 2050 and their implications for the Passenger Rail Sector
Technological development towards fully automated vehicles has stalled due to economic crisis
and international conflicts. SAE Level 5, fully autonomous transport didn’t make it to the streets.
Closed borders and strong market regulations are conserving mobility monopolies. Innovations
are impossible to realize. Subventions for new technological developments are capped or even
canceled. Remaining funds are put into the existing mobility modes for maintenance.
Transportation demand continues to increase, but cannot be saturated by existing
infrastructures, which leads to a completely unreliable transport system. As a result, some areas
face serious challenges, which could have most likely been solved if innovations were set in
place.
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9.

Conclusions

The deliverable for the IMPACT-1 project within the Shift2Rail program offers an overview of
three possible future scenarios regarding rail transport in Europe for the time frames 2025, 2035
and 2050.
It is important that one takes into account that scenarios are mere possibilities of future
developments and do not intend to depict ‘the’ future. Also, since this deliverable focuses on
‘outside’ socio-economic aspects of future developments affecting the passenger rail sector, it is
necessary to research possible strategies of action within the passenger rail sector itself.
With the help of a STEEP-C, an Impact-Uncertainty and Cross-Impact analysis, key influences on
future socio-economic developments, affecting the European passenger rail sector were
identified as the following: Changes of societal values, life and work patterns, regulation of
transport markets within the EU and the EU itself, infrastructure planning, subventions for public
rail transport, cyber security, autonomous vehicles, disruptive transport innovations and
customer-related security needs. Subsequently, from the key factors possible projections were
developed and synthesized into three scenarios: Scenario 1 - Eco-friendly Innovation; Scenario 2
- Liberal Capitalism and Scenario 3 - Protectionist Distrust Society. Each scenario was developed
for the three time frames.
Overall it became clear that all three scenarios have similar impacts on the passenger rail sector
for the year 2025 since the developments will not change considerably, in such a short period of
time. However, for the projections in 2035 and 2050 significant changes can be expected with
very differing manifestations. This leaves room for action and windows of opportunity have to be
taken. Despite how different the scenarios are, it becomes clear that innovative strategies within
the mobility sector are necessary. Furthermore, one can conclude, that socio-economic
developments show to have a high impact on passenger rail transport and need to be continued
to be researched.
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