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5 PRACTICAL EXAMPLES OF TECHNOLOGIES AND INNOVATIONS TO 
PROMOTE SUSTAINABLE PASSENGER TRANSPORT 

Here in the following, 12 of the projects discussed in the workshop will be examined in more 
detail. After the brief description of the content or subject matter of the respective projects, the 
challenges, the objective, the taken measures, and the implemented technologies and will be 
introduced. On the background of the sustainability indicators, an attempt will be made to identify 
potential impulses of the respective project for the design of sustainable mobility.16  

On the said basis, both the strengths and weaknesses of each project and its potential for 
transferability to other Alpine regions will be identified. Recommendations for action will be 
developed for the actors in the Alpine region (including project promoters, regional and national 
decision-makers) who wish to apply new technologies and innovations in the field of passenger 
transport with a view to the promotion of sustainable mobility in their respective regions. 

Figure 6 outlines the geographical distribution of the introduced projects. Seven of the presented 
projects are located inside and five outside the perimeter of the Alpine Convention.  

 

Figure 6: Overview of all presented projects  

 

  

 

16 The presentation of the practical examples is based, among other things, on the presentations in the context of the workshop 
and on the documents, which have been provided for this purpose. 



Potential analysis of existing and new technologies for the promotion   
of a sustainable passenger transport in the Alpine region  

26| Error! Use the Home tab to apply Überschrift 1 to the text that you want to appear here. 

5.1 PRESENTATIONS OF PROJECTS RELATING TO COMMUTER TRAFFIC  

Zillertalbahn (AUT) - Hydrogen fuel cell vehicles in rail transport 

 
Figure 7: Map view of the Zillertalbahn  

1. Project Description relating to the hydrogen train of the Zillertalbahn  

 The hydrogen train of the Zillertalbahn 

Description and 
problem statement: 

The Zillertalbahn is an Austrian narrow-gauge railway equipped with 
a gauge of 760 mm, representing the backbone of the public transport 
in the Austrian valley of Zillertal. The diesel vehicles which are 
currently in use are from the years from 1980 to 1984 and from the 
year 2004.  

The said vehicles cover approximately 0.6 million train kilometres 
yearly and require approximately 0.9 million litres of diesel. On 
average, this means 1.49 litres of diesel per train kilometre and 
associated CO2 emissions of approximately 2.4 million kilograms per 
year for the whole fleet. The generally strong increase in traffic in the 
valley of Zillertal, resulting in congestion on the existing road 
infrastructure (especially on the line B169), causes car drivers to 
switch to the train. These are driving forces of the considerable 
passenger growth of the Zillertalbahn (28.6% more passengers 
between 2012 and 2018). As a result, the Zillertalbahn has become 
the fourth largest regional railway in Austria (by passenger numbers) 
with its current number of 2.83 million passengers (2018) per year. 

The future objective of the Zillertalbahn is to meet passenger demand 
and to reduce travel times by at least 10 minutes. However, the 
acceleration behaviour of the currently operating diesel railcars is too 
low to achieve the planned reduction in terms of travel times. 
Consequently, vehicles equipped with modern drives will be 
absolutely necessary.  

As a result, a new vehicle procurement was initiated for the 
replacement of the existing diesel vehicles. In this context, the use of 
the following technologies was compared within the framework of an 
economic feasibility study: entire electrification of the line by equipping 
it with electric multiple units, the overhead line battery hybrid multiple 
units to bridge the overhead line-free sections in sensitive areas such 
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Léman Express (FRA / CHE) - Transnational development of urban rail systems  

 
Figure 8: Map view of the Léman Express  

1. Project Description Léman Express 

 The Léman Express 

Description 
and problem 
statement: 

The traffic flows of the Auvergne-Rhône-Alpes region and the Swiss 
cantons of Geneva / Vaud are characterised by a high volume of 
commuters and traffic. According to an estimation, approximately 500,000 
commuters daily cross the French-Swiss border.22 

A cross-border urban railway has been built since 2005 to encourage the 
shift of road traffic to rail. The Léman Express has been in operation since 
December 2019 and serves 45 stations on six lines, with a total length of 
230 kilometres. 214 kilometres of railway line were already in place and 
used by other com-muter / regional trains before the Léman Express.  

In the course of the regular services, during the weekdays, (from 05:00 am 
to 0:30 am) up to six trains per hour run on the main line between Geneva 
and Annemasse now. At weekends, a 24-hour train operation is applied.  

In September 2020, the Léman Express service was already being used 
by 25,000 passengers per day while according to expectations 50,000 
passengers per day may be reached.23 

The following figure will give an overview in terms of route map: 

 

22 Cf. (Léman Express 2021) .  

23 Cf. (Léman Express 2021) .  
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5.3 PRESENTATIONS OF PROJECTS RELATING TO TRANSIT TRAFFIC  

LinkingAlps (AUT) - passenger information systems for the improvement of cross-border traffic 

 
Figure 15: Map view of the project LinkingAlps  

1. Project Description: 

 LinkingAlps 

Description and 
problem statement: 

In the field of the cross-border public passenger transport, there is often 
the problem of inconsistent availability of passenger information which 
is due to the fact that each regional or national transport association 
and each country uses its own data platforms. Consequently, the 
planning of a cross-border as well as cross-operator and cross-modal 
connection is often not easily possible for travellers. 

The problem of the missing data access from other information systems 
for travel chains in the Alpine region is addressed by the project 
LinkingAlps funded by the Interreg42 Alpine region funding program from 
October 2019 to June 2022. 14 partners (travel information service 
providers, regional transport associations, research organisations as 
well as consulting companies) located in six Alpine countries (AUT, 
CHE, ITA, DEU, FRA, SVN) are involved in this project.  

To permit the access from existing traveller information services to 
information from other systems, the regional and/or national travel 
information services need to be interconnected. For this purpose, the 
project partners have agreed to make their routing results available to 
each other via an open standardised Application Programming 
Interface (API). For the technical implementation of this interface, it was 
agreed that each provider would apply a unified API based on the CEN 
standard for distributed routing (CEN / TS 177118: 2018), allowing the 
connection of different decentralised systems without the integration of 
the respective data into a centralised database.  

 

42 The Interreg programs are part of the European structural and investment policy and promote cross-border cooperation between 
regions and cities in fields like transport, labour market, and environmental protection. Cf. (Ahlke, Kurnol and Thul 2021) . 
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BrennerLEC (ITA) - Technologies for the reduction of emissions in transit traffic 

 
Figure 16: Map view of the Brenner motorway  

1. Project Description: 

 Brenner Low Emissions Corridor - BrennerLEC: Low-emission 
transport corridor along the Italian Brenner motorway  

Description 
and problem 
statement: 

The 314 km long Italian motorway A 22, also called Brenner motorway, 
connects the Austrian Brenner motorway A 13 with the Italian motorway A 
1 near the Italian city of Moderna. For both passenger and freight traffic, 
the A 22 is one of the central trans-Alpine transport axes located between 
Germany and Italy. Between 2016 and 2021, the BrennerLEC (Low 
Emissions Corridor)43 pilot project is investigating the potential 
management measures applicable when and where to guarantee the 
maximum environmental and transport efficiency. For this purpose, on a 
pilot test site44 on the A 22, various measures (such as speed limits45 were 
tested and assessed.46  

Objective: The objective consists of the test measures and the establishment of a low-
emission corridor along the Brenner motorway in the Italian provinces of 
Trentino and South Tyrol. Furthermore, recommendations for the 
application of the measures to the Brenner / Kufstein-Affi corridor will be 
developed.  

 

43 The overall project coordinator is the company Brennerautobahn AG. Project participants include the Provincial Agencies for 
Environmental Protection of the Provinces of Trento and Bolzano and the University of Trento. The project is co-financed by the EU 
Commission within the framework of the European LIFE programme (L'Instrument Financier pour l'Environnement), a financial 
instrument of the EU aiming at the promotion of environmental and climate protection measures. Further information can be found 
at: https://cinea.ec.europa.eu/life_de.  
44 The pilot sections are the following: BLEC-ENV (road section from Bolzano North to Rovereto South, approx. 90km); BLEC-AQ 
(road section from Egna/Neumarkt to San Michele, approx. 20 km); BLEC-LEZ (road sections between the northern and southern 
entrance gates of the cities of Bolzano, Trento and Rovereto). 
45 In Italy, there is currently no provision in the road traffic regulations concerning the introduction of speed reductions for 
environmental purposes - this was made possible for the pilot sections for the duration of the project. 
46 For example, after the start of the project in September 2016, in the first application phase from April 2017 to March 2018, tests 
have taken place in the Egna/Neumarkt - San Michele motorway section, testing the impact of speed limits for environmental 
purposes. During the second phase of the project, from July 2018 to September 2019, further tests were carried out by displaying 
the situation-adapted speed limits on digital display panels along the carriageway by using various methods.  

https://cinea.ec.europa.eu/life_de
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ECOTRAIN (FRA) - Autonomous driving on rail in rural areas 

  
Figure 21: Map view of the regions of New Aquitaine and Occitania 

1. Project Description: 

 ECOTRAIN 

Description 
and problem 
statement: 

Many railway lines serving rural areas were closed in the past due 
to cost-related reasons. Against the background of the mobility 
turnaround and the need to connect rural areas, there is an 
increasing number of approaches aimed at the examination of the 
reactivation of the said lines.  

With the objective of operating an autonomous and battery-electric 
shuttle train for local public transport passengers and freight by 
2026, a consortium made of five local providers is currently 
identifying the potential of route reactivation in the French regions of 
Occitania and New Aquitaine through preliminary studies. Against 
this background, the consortium is planning a preliminary 
prototyping on a test track from 2022 to 2023. The prototype 
construction and testing on a pilot track with 6 shuttles will then take 
place by 2025. The commercial sale of the shuttles and the 
commissioning in regional local public transport is planned, starting 
from 2026.  

Objective: The objective of the project ECOTRAIN consists of the reactivation 
of disused routes in rural areas and of the transport of passengers 
(up to 32) and goods (load of 5t) on these routes by making use of 
autonomously operating shuttle trains. 

Measures: Reactivation of disused railway lines, development, and production 
of shuttle trains59 and programming of a new software for the 
autonomous operation of the shuttle trains.  

 

59 Since the shuttle infrastructure is to be independent of the mainline rail network, less complex train control technology will be 
required. 
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