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Summary 

Abstract 

Task and Procedure 

This study is dealing with the future technology of the long distance passenger transport on rail for 

the next 20 years. The enormous efforts of the industry to develop the railway technology and the 

expansion of the transeuropean high speed rail network in competition with road and air traffic is 

being analysed in order to find a complete orientated offer of public transport. The study is splitted 

into two main parts: 

• Analysis of the traffic market: The first part deals with the todays traffic market situation and 

future developments. Scenarios are established over two steps up 

to 2017. The results are listed in a catalog of requirements. 

• Analysis of technology: The second part deals with the analysis and assessment of 

technical developments till 2017 in view of the requirements 

elaborated in the first part. 

The aim of the study is to show the variety of possible developments in the passenger transport on 

rail and to investigate the chances of the market and environmental impacts. Always considering 

the complexity of the system railway. 

Results of the Traffic Market Analysis 

Todays situation in the long distance passenger traffic market is characterised by a strong 

competition between road, rail and air transport. The longer the distance the more market share is 

hold by the air transport due to the high speed. The railways gained back market shares in the 

medium distances by introducing high-speed trains. 

For the coming ten years two different directions of market developments are being analysed. They 

are mainly differing in ecological consciousness and public financial support. For further ten years 

another two directions of development will be examined per scenario. This gives a result of totally 

four different scenarios for the next 20 years. They range from extreme ecological consciousness 

over fair market conditions to road and air traffic based policy. The requirements on the railway 

system differ mainly in the weighing of the aspects environment and economy. 

Results of the Technology Analysis 

Todays common used technology in the long distance passenger transport on rail is characterised 

by inadequacies and incompatibilies of the rail infrastructure due to historical development as well 

as the long lifcycle of the infrastructure. But also the new high-speed lines and trains show 

incompatibilities. 

Todays innovations try to reduce these incompatibilities for the international traffic. They also try to 

reduce the production and maintenance costs for rolling stock and rail infrastructure. A further goal 

is to increase the capacitiy and speed within a lower level of environmental emissions. 

The great variety of possible development directions will be influenced by the impacts of the railway 

reforms towards lower track usage prices and new low cost rolling stock that can be easely adapted 

to the ever changing customer demands. 

Substantial progress in efficiency can be expected especially from the use of new communicaion 

technologies. Politics and authorities will have to contribute an important step with creating 

favorable marginal conditions for the railways. With that and with the new developments in the 

passenger transport technology on rail, they will have a chance to reach an adequate market share. 



Task 

The strong growth of mobility (in the sense of physical transport of passengers and goods) in the 

recent decades produced an intense increasing of traffic caused pollution, while the acceptance of 

this pollution has decreased. Even though railways appear as a powerfull and ecologically solution. 

Hard competition between rail, road and air transport has decreased the railways importance in the 

passenger traffic market severly. An increasing of the railways market share is necessary and is 

under way by introducing high-speed trains. But to increase the importance of railways overall 

Europe further efforts are necessary and are partly under way. 

Current progresses are based on intense research in different branches. An overview and the 

identification of possible combinations of these developments is hardly possible and complicated 

due to the very long life of the elements in the railway system. Often, the benefit for the whole 

railway system is not in the foreground. 

Priority must have a customer orientated and demand based offer of the whole public transport 

service. The current research has to focus the needs and demands of the potential future traffic 

market and a corresponding position of the railways in the whole public transport chain. 

 

Procedure 

This study is splitted into two main parts: 

• The first part analyses todays traffic market in the long distance passenger transport. The future 

developing of this market is being elaborated with scenarios over two steps upto 2017. The 

results are being summerized in a catalog of requirements with the main goals 

«competitiveness» and «ecological friendliness»  

• The second part contains the analysis and assessment of technical developments till 2017 in view 

of the requirements elaborated in the first part. The variety of possible developments are being 

outlined and the market opportunities and environmental impacts considered. 

The aim of the overall view and prospects study «Technical possibilities in rail passenger transport» 

is to analyse the technical developments of rail transport (especially in the long distance passenger 

traffic) in the next 20 years. For that the application and its market effects should be examined not 

only in Switzerland, but also in the whole European rail transport market. Technical contributions to 

the general demand of a better market position of rail transport should be shown. 

 

Analysis of Traffic Market 

Todays situation 

Todays situation of the long distance passenger traffic market is characterised by a strong 

competition of road, rail and air transport. The longer the distance the more market share is hold by 

the air transport due to the high speed. Whereas the road and air transport were characterised by a 

distinct growth during the last decades, rail transport remained quite constant and therefore 

steadily lost shares in the transport market. Also if the railways gained back market shares of the 

middle-distances transport market by introducing high-speed trains, no considerable increasing of 

the market share of rail transport can be recognized. Further efforts will be necessary. 

At present, the political marginal conditions are changing. The railway companies should get more 

enterprising responsibilities and independences with the EU-guideline 91/ 441 and following edicts. 

At the same time the application of an ecological transport policy experienced a slow down as a 

result of financial problems of the national budgets. This involves the danger of further growth of 

unfair competiton for the rail in the future. The pressure of the competiton by road an air transport 

is high and their specific advantages for the users are evident. The motorised individual transport 



covers all needs of mobility of the users as a result of its permanent local and temporal availability. 

Regarding the travel time for long distances, air transport is without any competition. But both 

transport means have important disadvantages for the environment and the  extension of their 

capacities meets with steadily increasing opposition by the affected people. 

The different segments of the market (tourism/ leisure, professional and commuter transport) show 

very different needs and require adapted concepts. The railway, in contrast to the competed means 

of transport, was neglected in the past and has a corresponding pent-up demand now. Still there 

are financial and environment-political limits. 

Aims and Requirements 

The aim to get a higher market share in the long distance passenger transport makes high on the 

railways. Special attention must be payed to become competitive to road and air traffic. The 

requirements of the environmental protection have only an indirect influence on the ability of com-

petition (e.g. clearing of external costs) and are therefore listed separatly. 
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Figure 9 mod.: Objectives for long distance passenger transport 

Scenarios of the future 

To determine the range of future development of the transport market, growing rates of traffic on 

the one hand, and the possiblities of development of different means of transport on the other hand, 

are considered. The increase of traffic will become shallow, due to the available capacity of the 

transport infrastructure and changes in mobility behaviour (influences of new telecomunication 

technologies). However, the importance of international traffic in Europe will still increase. A further 

increase of the system speed of air and road transport is quite improbable, but additional 

bottlenecks are likely. This will lead to a stronger use of measures of traffic guidance (telematics). 

From todays situation two directions of development are pursued for the next ten years. They differ 

especially in the importance of the environment and in the support by the public. For the following 

ten years, again two directions are pursued. Total four scenarios for the coming 20 years will be 

examind (see figure 1 mod.). They range in the area from an extreme ecological consciousness 

(scenario 2.1) over fair market conditions (scenario 2.2) to road and air based traffic policy 

(scenario 1.1). 

The requirements on the system rail differ in the scenarios first of all in the different importance of 

the aspects environment and economy. The amount of investment for transport infrastructure 

depends on the national budgets. Therefore all scenarios are based on a restrained extension. 
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figure 1 mod.: Overview of the scenarios 

 

Analysis of technology 

Todays Situation of rail technology 

The elements of rail technology have different lifecycles and in general they are long-lasting. That is 

why also today different generations of technology exists in the rail network. But the also show 

considerable insufficiencies and incompatibilities, that hamper an efficient and fast passenger rail 

transport (especially in international traffic). The introduction of high-speed traffic (HST) in Europe 

leads to an encourage of innovations but also to further incompatibilities. In general the high costs 

of the railways which are caused by high track costs, expensive rolling stock and high operational 

costs for staff are being criticized. 

Todays Innovations 

The todays innovations try to eliminate the insufficiencies but also to go new ways, especially in 

train control and management systems. The incompatibilities in the international traffic are being 

reduced by new in train control and management systems (ECTS/ ERTMS) and withit the capacity is 

being increased and the operational costs are being decreased. Maintenance costs will be reduced 

by introducing ballastless tracks. A strong effort is going on in the fields of high-speed and tilting 

trains to shorten the journey times. Construction concepts with low weight, low costs and 

optimized energy consumption are in the foreground. At first, the aim is to keep the 

environnemental emissions at present or bring them to an even lower level by increasing capacity 

and speeds. 

Innovations of the future 

The range of possible directions of future developments is very large. They will be influenced by the 

effects of the railway reformations with the tendency to lower charges for track usage and low cost 

rolling stock with better possibilities to adapt to customers needs. This enormous pressure of costs 



efficiency and competition leads to quite advanced optimisation of rolling stock and track for an 

efficient production of transports. The determination and assessment of these future innovations is 

as difficult as the time of realisation is faraway from the todays situation. Therefore only directions 

of developments will be shown, which consist of strategies but not of individual innovations. 

Results 

This study makes clear that in case of the long distance passenger transport the transport system 

rail has the possiblity and also the technological potential to keep its market position and even to 

extend it considerably. 

The correct assessment of the frame conditions in the different time horizons and the consequent 

evaluation and use of technologies of other branches for the system rail is necessary for the 

successful realisation of a growth-strategy. The expenditure for developing and using efficient 

technology in the fields of material, proceeding and especially automatisation, management and 

telecomunication technology has to be reduced decisive. The time between testing and using a 

system has to be shortend. 

In the next 15 to 20 years the system rail is to be built up to a high efficient and flexible 

transportation system, which is using most recent technologies in all areas, that is extremly non-

polluting and careful with resources and which fits seamless into the transport chain of public 

transport. On condition that the policy guaranties fair starting conditions for the competition of all 

means of transport, it makes it possible for the railways to react in an ideal way to changes in 

demand with special strategies of supply,. 

Near future 

In the near future the most important challenges exist in the area of reduction of costs for tracks and 

rolling stock. This means the continuation of installation of new kind of tracks and optimisation of 

maintenace for the existing tracks. In the field of rolling stock the main emphasis has to be the 

increasing of the amount of standardized elements and modules in order to reduce the aquisition 

and operation costs. As a result of first realisations of the new ECTS/ ERTMS technology, the 

transition between different networks has to succeed while in parallel to the increasing of capacity 

of the existing infrastructure. Together with the use of tilting technology, new concepts in train 

management and network seperation (split-off HST) has to take place. Finally competitive travel 

times in long distance traffic should result. 

Further future 

During and after the period of consolidation it can be begun to use the technological efforts in the 

fields of automatisation, ticketing, train control and management technology. The local based 

elements of data transfer for train control purposes on main and secondary lines can be removed or 

used as relapse level due to the using of the wireless data transfer. Finally, the using of radio 

technology in the field of train management systems allows a self operating transport system. 

Due to the rearrangement of rolling stock design and production process, the rail industry will have 

the possibility to realise rolling stock with shorter life-time, optimal LCC and lower procurement 

costs, which will become decisive requirements of rolling sock customers. At the same time it offers 

the prospect of earlier new-orders as a result of changing market needs. 

Electronic ticketing facilities allow to introduce fare controled management of capacity, easier ticket 

checking and in this way optimise revenues. In addition, it offers new possibilities in commiting 

users durable. 

All the discribed developments can only realise their innovative impacts, if there is especially in the 

policy enough intention to create the respective marginal conditions in an optimal way. That means 

the realisation of railway reformations (finacial and legal situation), the access to the infrastructure 

without discrimaination of third parties, fair calculated slot fares and creation of efficient legal 

regulations for the supervisory board. 



In the end all technological and political changes in rail transport will have to adapt to a new social 

system of standards, which will have to define its demands to concept and realisation of its mobility 

by itself. The railways should be able to make their contribution to it with a reinforcement of their 

efforts to use their system advantages in a surrounding of cooperation and technological 

innovation. 

Consequences for the actors 

Considerable efforts for the railways are necessary to achieve better efficiency and market 

penetration in the production. The infrastructure owners have to reduce the infrastructure usage 

costs and have to apply an optimal slot usage management. The authorities as a neutral instance 

have to regulate the modalities for the access to the infrastructure. They also have to protect the 

national and regional interest. The industry and research have to develop the technical solutions in 

close coorperation of all concernd. 

 


