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1. Overview

Background of this presentation

Basis of the data: Bachelor’s 

thesis at RWTH Aachen (2019)
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Results published as 

VDV “Blue Book” (2020)
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1. Overview

Opening dates of tramway systems in Western and Central Europe
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1. Overview

Tramway systems in Germany

Germany
Traditional systems: 50

Newly built systems:   1

Traditional system

Newly built system
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1. Overview

Tramway systems in France

France
Traditional systems:   2

Newly built systems: 25

Traditional system

Newly built system
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1. Overview

Tramway systems in the 
Scandinavian countries

Scandinavia
Traditional systems: 5

Newly built systems: 6

Traditional system

Newly built system

Under construction
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1. Overview

Tramway systems in Western and Central Europe
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2. Success Factors of Tramway Systems

Transport capacity

 Usually, if a tramway system is being 

discussed, a bus system is already

present

 Comparison of tramway system and

bus system:

• Bus: 1200 – 1680 pphpd*

• Tram: 2800 – 7200 pphpd*

Transport capacity of tram system

exceeds transport capacity of bus system

CAF Urbos 3 Budapest

Length: 56 m, Passengers: 562

*pphpd = persons per hour per direction, source: Foljanty et. al 2009 
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2. Success Factors of Tramway Systems

Average speed

 Trams are able to run on tracks

separated from individual traffic

 Due to interior layout: Trams have

shorter passenger boarding and

alighting times

 Average Speed:

• Bus: 10 – 15 km/h

• Tram: 15 – 30 km/h

Trams have a higher

average speed than buses
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2. Success Factors of Tramway Systems

Urban development

 Use of green track has a positive

effect on the cityscape

 Catenary-free operation at

sensitive places

 Individual design of vehicles and

tram stops

Trams can lead to an upgrade 

of the urban space
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2. Success Factors of Tramway Systems

Customer experience

 Direction of the tramway immediately

recognisable due to visible tracks

 Tram stops separated from road traffic

 Rail vehicles are perceived to be safer

and more comfortable than buses

Trams offer a better customer experience

compared to buses
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2. Success Factors of Tramway Systems

What about costs?

 High cost of tramway infrastructure, while buses

can use present road infrastructure

 Vehicle costs for trams higher than for buses,

however: Trams have 3-4 times higher lifespan

 Energy costs and personnel costs

are similar for both tram and bus systems

Overall costs for tram systems

exceed the costs for bus systems
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2. Success Factors of Tramway Systems

Affordability

 Opponents of tramway projects

often claim that their city is not 

big enough for a tram

 Overview of the population of

cities with tramway systems: 

Many of these

cities are comparatively small

Although costs are higher, affordability can

be assumed for many cities

with more than 100,000 inhabitants
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3. Influence on the Modal Split

What does modal split mean?
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 Modal split: Method to describe the behaviour

of citizens in terms of mobility

 Percentage of the conducted journeys with the

following means of transport:

 Car

 Bicycle

 Public transport

 Pedestrian traffic
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3. Influence on the Modal Split

How can the modal split be determined?

 Traffic Count

 GPS Tracking

 Survey

[9]

[10]

[11]

Location of the traffic counter has

very high influence on the result

Promising method, but data privacy

concerns are present

Today (still) the most common method

to determine the modal split

Images:[9]   Pasquale Paolo Cardo, CC-BY-SA-2.0, Wikimedia Commons

[10] Public Domain, Wikimedia Commons

[11] Pixabay, CC0, Wikimedia Commons
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3. Influence on the Modal Split

Data collection approach

 Germany: „System of representative

traffic surveys“ (SrV)

 Conducted each 5 years

in multiple cities

 For this study: Usage of data from 71 cities

(40 cities with trams, 31 cities without trams)

 Europe: „European Platform on Mobility 

Management“ (EPOMM)

 Large database of modal split values from

different European countries

 For this study: Usage of data from 91 cities

(36 cities with trams, 55 cities without trams)
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3. Influence on the Modal Split

Modal split distribution with German SrV data
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3. Influence on the Modal Split

Modal split distribution with EPOMM data
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3. Influence on the Modal Split

Modal Split
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4. Good Practices for Tramway Systems

How to find Good Practices?

 Collection of data for all

tramway systems in Western

and Central Europe

 Included data:

• Opening date

• Number of inhabitants

• Overall route length

• Number of lines

• Track gauge

• Number of vehicles
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4. Good Practices for Tramway Systems

Key Figures for the comparison of tramway systems 

Inhabitants per 

kilometre of

tramway line

Vehicles per 

kilometre of

tramway line

Key figure for the density of the tramway

network and the coverage of the city area

Key figure for the service frequency and

transport capacity

Examples of tramway

systems with high key

figure values
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4. Good Practices for Tramway Systems

Innsbruck

 “Good Practice” for small city

 East-West connection served

by trolley bus system until 2006

 Inauguration of tram on former

trolley bus routes 2019

 Lines: 6

 Network: 41.3 km

 Vehicles: 52

 Inhabitants: 158,550
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4. Good Practices for Tramway Systems

Freiburg

 “Good practice” for medium-

sized city

 In the 1980s: Restrictions for

car traffic, fare reduction

of public transportation

 Modal share of cars: ~20 percent

 Lines: 5

 Network: 36.4 km

 Vehicles: 69

 Inhabitants: 229,636 Im
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4. Good Practices for Tramway Systems

Hannover

 “Good practice” for big city

 “Stadtbahn” approach:

Underground tracks in city

centre, tram tracks in

suburban area

 Lines: 12

 Network: 122.7 km

 Vehicles: 341

 Inhabitants: 734,079
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4. Good Practices for Tramway Systems

Strasbourg

 “Good practice” for city with

newly built tram system

 Tram system dismantled in

1960, inauguration of new

system in 1994

 Continous development

 Lines: 6

 Network: 46,5 km

 Vehicles: 105

 Inhabitants: 412,234
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5. Conclusions

Conclusions

 High number of traditional tramway systems, rising number of newly built systems

 Percentage of newly built systems varies in different counties

 Success factors for the tramway compared with bus systems:

Transport capacity, average speed, urban development, customer experience

 Higher costs than bus systems, but affordability is usually given for cities > 100,000 inhabitants

 Trams increase modal share of public transport and reduce modal share of cars

 “Good practices”: Dense networks served with high frequency
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Thank you for your attention!
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