
 	 VII 

Contents

Figures� IX
Tables� XI
Maps� XII
Abbreviations� XIII
Preface� XV

	I ntroduction	 1
A	 The Alpine Transport System� 5
A1	T ransport Infrastructure � 10
A1.1	 Importance and role of transport infrastructure in the Alps� 10
A1.2	 Road infrastructure� 11
A1.3	 Rail infrastructure� 15
A1.4	 Bottlenecks� 18

A2	 Freight Transport 	 20
A2.1	 Freight transport and modal split development � 20
A2.2	 Freight road transport� 21
A2.3	 Freight rail transport	�  24
A2.4	 Main problems of road freight transport� 24
A2.5	 Main problems of rail freight transport� 25

A3	P assenger Transport� 27
A3.1	 Importance and role of passenger transport in the Alps� 27
A3.2	 Some views on the modes of passenger transport� 27
A3.3	 Individual motorised transport� 29
A3.4	 Public transport� 30

B	 Driving Forces of Mobility and Transport� 35
B1	P opulation in the Alps� 36
B1.1	 Demographic development� 36
B1.2	 Population density and area of permanent settlement� 41
B1.3	 Migration� 43

B2	T he Alpine and European Economy� 46
B2.1	 Accessibility and economic development: a complex relationship� 46
B2.2	 The economic progress in the Alpine arc� 47
B2.3	 Disparities in economic development � 49
B2.4	 The situation of agriculture� 54

B3	T he Change in Land Use � 57
B3.1	 Spatial development processes in the Alps � 57
B3.2	 Development of areas for settlement and transport infrastructure at national level� 58
B3.3	 Regional differences in land-use development� 59
B3.4	 Land-use transformation to the detriment of agricultural area� 62

B4	T ourism and Transport� 64
B4.1	 A driving force behind traffic� 64
B4.2	 Measuring tourism, traffic and their interrelations� 64
B4.3	 Tourism centres and transport infrastructures in the Alps� 65
B4.4	 Development of tourism demand� 67
B4.5	 Tourism and traffic volumes� 68



 VIII 

C	E ffects of Transport and Mobility in the Alps� 73
C1	E conomic Effects� 74
C1.1	 Trends of inter-regional trade in the Alpine space� 74
C1.2	 Effects of transport enhancing development and economy� 74
C1.3	 Adverse economic effects� 76
C1.4	 Transport and development in the Alps: towards the identification of a trend for the Alpine countries?� 77
C1.5	 External costs of transport from an economic perspective� 79

C2	E ffects in the Social Sphere� 83
C2.1	 Accessibility and social equity� 83
C2.2	 The ageing population� 84

C3	E nvironmental and Health Effects� 90
C3.1	 Air quality� 90
C3.2	 Noise – the health aspect� 98

D	 Relevant Traffic Policies for the Alps and the Alpine Cooperation� 107
D1	T he Transport Agenda of the Alpine Convention� 108
D2	T he Framework for Action by the Alpine Countries: the Cooperating Bodies� 109
D2.1	 The Alpine Convention Transport Working Group � 109
D2.2	 The Zurich Declaration Monitoring Group� 109
D2.3	 The process of bi- or multi-lateral cooperation on specific projects� 109

D3	E U-Directives Adopted or in the Process of Adoption� 110
D4	N ational Policies on Transport Infrastructure Programmes � 113
D5	 Development of Alpine Transport Infrastructure � 115
D5.1	 Road infrastructure policies� 115
D5.2	 Rail infrastructure policies� 115

D6	T he Transport of Freight through the Alps, a major Concern� 117
D6.1	 The management and regulation of road freight traffic� 117
D6.2	 Identification of optimum pricing for freight transport� 118
D6.3	 Optimization of rail corridors� 119
D6.4	 Offering alternatives using sea and river modes� 119

D7	E ncouraging Sustainable Mobility for the Population in the Alpine Space� 121
D7.1	 Sustainable mobility of passengers in and around Alpine communities� 121
D7.2	 Sustainable mobility of passengers in access to tourist sites� 123

D8	I mproving Transport in the Alps: some European Success Stories� 125
D8.1	 Digest of current INTERREG projects� 125
D8.2	 Insight in selected INTERREG projects� 125

E	 Main Conclusions for the Alps� 127
E1	 Conclusions and Synthesis in View of Sustainable Mobility� 127
E1.1	 The transport system� 127
E1.2	 Economy, tourism and economic effects� 129
E1.3	 Population and effects on the social sphere� 130
E1.4	 Land use change and environmental effects� 133
E1.5	 Synthesis � 134

E2	T he Main Challenges for the Future� 136
E2.1	 Overall objectives and frame conditions� 136
E2.2	 Providing services in the framework of sustainable development� 136
E2.3	 The need for integrated approaches� 139
E2.4	 Towards a common Alpine transport policy for the next ten years� 140

Annex � 143



 	 IX 

Figures

Fig. A-1:	 Scheme of transport typology.� 7

Fig. A1-1:	 Regressive effect of special toll on the Brenner route 2004 on HDV transport costs.� 15

Fig. A1-2:	 Comparison of road pricing on Alpine crossing routes.� 15

Fig. A2-1:	 Total transport traffic flows (road and rail) crossing the Alpine Arc by country.� 20

Fig. A2-2:	 Alpine arc A,B,C.	 20

Fig. A2-3:	 Alpine-crossing transport volume 1994, 1999 and 2004. � 20

Fig. A2-4:	 Modal split by Alpine countries in 2004.� 20

Fig. A2-5:	 Number of vehicle movements on Alpine arc C by Alpine country.� 21

Fig. A2-6: 	 Development of road freight traffic by Alpine crossing.� 22

Fig. A2-7: 	 Total road transport volumes on Alpine crossings in 1994, 1999 and 2004.� 22

Fig. A2-8: 	 Rate of freight transit traffic in relation to Alpine-crossing transit road traffic.� 22

Fig. A2-9: 	 Distribution of Alpine-crossing transit freight traffic on main Alpine crossings in 2003.� 22

Fig. A2-10: 	Volumes of road freight traffic on main Alpine passes: bi-directional flows in 2004.� 22

Fig. A2-11: 	Volumes of road freight traffic on main Alpine roads: bi-directional flows in 2004.� 23

Fig. A2-12: 	Rail transport volume crossing the Alpine arc in Mio tonnes for 1994, 1999 and 2004.� 24

Fig. A2-13: Rail transport volumes on Alpine crossings for 1994, 1999 and 2004.� 24

Fig. A3‑1: 	 Different modal split (by routes travelled) in Switzerland in Alpine and non-Alpine regions in 2000.� 28

Fig. A3‑2: 	 Modal split in different types of area as shown by the example of Innsbruck/A and its surroundings in 2002.� 28

Fig. A3‑3: 	 Modal split development as shown by the example of Ticino, Switzerland.� 28

Fig. A3‑4: 	 Car traffic in the Alps.� 29
Fig. A3‑5: 	 Development of car traffic 1995 – 2005.� 29

Fig. A3‑6: 	 Passenger transport across the Alps for 2004/2005.� 30

Fig. A3‑7: 	 Purpopse of passenger transport across the Alps in Switzerland.� 30

Fig. A3‑8: 	 Development of passenger transport by rail in France.� 31

Fig. A3-9: 	 Total distance driven yearly by Postbus in Mio km per year.� 32

Fig. B1‑1: 	 Relative area distribution in the Alps at different altitudes. � 41

Fig. B2-1: 	 The number of inhabitants accessible within the time-frame of one hour in the Alps. � 46

Fig. B2-2: 	 The relation of employees in the transport sector to all employees. � 49

Fig. B2-3: 	 Per capita Gross Domestic Product (GDP) in the Alpine Convention area.� 51

Fig. B2-4: 	 Growth of real GDP in the regions of the Alpine arc.� 53

Fig. B3‑1: 	 Relative change in settlement and traffic infrastructure area.� 58

Fig. B3‑2: 	 Settlement and traffic infrastructure area per PSA. � 58

Fig. B3-3: 	 Land use change in NUTS-2 regions.� 63

Fig. B4‑1: 	 Tourism intensity in Alpine municipalities.� 65

Fig. B4-2: 	 Second home intensity (beds/inhabitant) in French Alpine municipalities in 1999.� 65

Fig. B4‑3a-c: Development of tourist nights spent, arrivals and duration of tourist stays.� 67

Fig. B4‑4: 	 Average daily traffic volumes (ADTV) in 2003 at the Brenner Pass. � 68

Fig. B4‑5: 	 Seasonality of selected tourism centres in 2005.� 69

Fig. B4‑6: 	 Average daily traffic volumes (ADTV) of passenger transport in 2004.� 70

Fig. C1-1: 	 Transport growth in EU-25 with respect to passengers, goods and GDP.� 78

Fig. C1-2: 	 Elasticity of transport demand with respect to fuel price.� 78

Fig. C1-3: 	 Components of transport costs. � 79

Fig. C1-4: 	 Composition of external costs of transport in EU-15 plus Norway and Switzerland by transport mode.� 80

Fig. C1-5: 	 Composition of external costs of transport in EU-15 plus Norway and Switzerland by cost category.� 80

Fig. C2-1: 	 Old-age index in Alpine Convention regions. � 85



 � 

Fig. C3‑1: 	 Annual means of NO2 on traffic stations in the Alps.� 92

Fig. C3‑2: 	 Annual means of NO2 on traffic stations in the Alps.� 93

Fig. C3‑3: 	 Percentage of stations showing where the future European limit value for NO2 were exceeded at all stations.� 93

Fig. C3‑4: 	 Percentage of traffic stations in the Alps exceeding the European short-term limit value for NO2.� 93

Fig. C3‑5: 	 Trend of NOx emissions and concentrations at highways in Alpine valleys.� 94

Fig. C3‑6: 	 Summer averages at background and traffic stations in the Alps. � 95

Fig. C3‑7: 	 Percentage of background stations showing where the European limit value for O3 for the protection  
	 of human health (120 µg/m³ as maximum daily 8-hour mean value) has been exceeded at all stations. � 95

Fig. C3‑8: 	 Percentages of background stations in the Alps deviating from the European target value for the  
	 protection of the vegetation (AOT).� 95

Fig. C3‑9: 	 Number of days exceeding or reaching the threshold of 180 µg/m³ on background stations in the Alps. � 96

Fig. C3‑10:	 Maximum, mean and minimum annual mean value of the PM10 annual mean value (period 2001–2005).� 96

Fig. C3-11:	 Overall interrelation of human health and transport effects. � 98

Fig. C3-12:	 Sound pressure and human perception.� 98

Fig. C3‑13:	 Conceptual model representing relation between noise exposure, health and quality of life.� 99

Fig. C3‑14:	 Noise propagation.� 100

Fig. C3-15:	 Noise spread in mountainous areas.� 100

Fig. C3‑16:	 Measure points for road noise emission in Switzerland MFM-U.� 101

Fig. C3‑17:	 Swiss measure points monitoring railway noise.� 101

Fig. C3‑18:	 Pilot maps from the Swiss LDBS, area of Luzern displaying road noise and railway noise. � 102

Fig. C3‑19:	 Noise abatement expenditure on the existing highway and federal road system.� 103

Fig. D1-1:	 Structure of the Alpine Convention.� 108

Fig. D5‑1:	 The four rail tunnels currently under construction.� 115

Fig. E1.1:	 Dimensions of sustainable development.� 127

Fig. E1-2:	 Circle of demographic change and public services.� 132



 	 XI 

Tables

Tab. A1-1: 	 Main Alpine road corridors.� 11

Tab. A1-2: 	 Main roads in relation to area and population of Alpine Convention perimeter.� 11

Tab. A1-3: 	 Accidents in Mont Blanc, St. Gotthard and Tauern tunnel.� 13

Tab. A1-4: 	 Road pricing in the Alpine countries.� 14

Tab. A1-5: 	 Fuel price differences in the Alpine countries in EUR.� 15

Tab. A1-6: 	 Taxes adopted in the Alpine countries as a response to transport pressure.� 15

Tab. A1-7: 	 Railway lines per country.� 16

Tab. A3‑1: 	 The least and most frequented rail connections presented as trains per day for 2006.� 31

Tab. B1‑1: 	Population change and density in the Alpine Convention area during the 1990s.� 36

Tab. B1‑2: 	Overview of municipality types and the population structure.� 38

Tab. B1‑3: 	Overview of the growth of the Alpine metropolises and their agglomerations in the Alpine Convention area.� 40

Tab. B1‑4: 	Population density in some Alpine regions� 43

Tab. B2-1:  	Share of employed persons aged 15 and over by economic activity 2005.� 48

Tab. B2-2: 	The ten regions with the highest Gross Domestic Product (GDP) in the Alpine Convention area.� 51

Tab. B2-3: 	The ten regions with the lowest Gross Domestic Product (GDP) in the Alpine Convention area.� 52

Tab. B3‑1: 	 Land-use change per year in percent of initial area of the start year.� 62

Tab. B4‑1: 	Selected transport measuring stations.� 69

Tab. C1-1: 	Main Alpine origins and destinations for road transport of freight and GDP.� 74

Tab. C1-2: 	 List of main Alpine tunnel projects and costs.	 75

Tab. C1-3:	 External costs of freight transport evaluated on the basis of main European studies.� 80

Tab. C2-1: 	The share of over-aged people in the Alpine Convention area.� 85

Tab. C2-2: 	Old-age index of the municipalities of the Alpine Convention. � 87

Tab. C2-3: 	Old-age index of the most populated municipalities.		  87

Tab. C2-4: 	Municipalities with an old-age index above and below 100.		  88

Tab. C3‑1: 	EU ambient air quality limit and target values, thresholds.� 92

Tab. C3‑2: 	Stations which exceeded the limit values plus margin of tolerance between 2000 and 2005.� 93

Tab. C3‑3: 	Noise immission by road traffic in Austria.� 102

Tab. C3‑4: 	Inhabitants affected by railway noise in Austria. � 102

Tab. C3‑5: 	Noise abatement expenditures along federal roads in Austria.� 103

Tab. C3‑6: 	Compilation of threshold.� 104

Tab. E1-1: 	Population growth, comparison between Europe and Alps (1994–2004).� 131

Tables in the Annex
Annex A2-1: 	Modal split of freight transport of selected Alpine countries in Mio tonnes per year.� 143

Annex A2-2: 	Road and rail transport volumes on Alpine crossings in Mio tonnes.� 143

Annex A2-3: 	Road and rail crossing transit traffic in 2004 in Mio tonnes.� 143

Annex A2-4: 	Share of Alpine crossings in total cross-Alpine freight traffic on roads in 2004.� 143

Annex A2-5: 	Freight traffic flows on main Alpine motorways.� 143

Annex A2-6: 	Alpine NUTS-2 regions as origin and destination of traffic.� 144

Annex A2-7: 	NUTS-2 regions with highest volumes of generated traffic.� 144

Annex A2-8: 	Rail transport O/D-pairs with highest volumes.� 145

Annex A2-9: 	Number of vehicle movements between Italian NUTS-2 regions and Alpine countries in 2004.� 145

Annex A2-10:  Freight traffic on Slovenian Alpine border crossings.� 145

Annex B3-1: 	Data sources and basic method by nation. � 146



 XII 

Maps

Map A1-1: 	 Road network and main Alpine passes and tunnels.� 12

Map A1-2: 	 Density of main road network in relation to population (on NUTS-3 level).� 12

Map A1-3: 	 Rail network in the Alps.� 16

Map A1-4: 	 Density of rail network in relation to population (on NUTS-3 level). � 17

Map B1‑1: 	 Population trend in Alpine municipalities between 1990 and 2001.� 37

Map B1‑2:  	Metropolises and their agglomerations in the Alpine arc.� 40

Map B1‑3: 	 Population density in Alpine municipalities (inhabitants per km²). � 42

Map B1‑4: 	 The migration balance in Alpine municipalities between 1990 and 1999.� 44

Map B2-1: 	 Gross domestic product (GDP) per capita in the Alpine Convention area (on NUTS-3 level).� 50

Map B2-2: 	 Unemployment rate in the Alpine Convention area in 2004/2005 (on NUTS-3 level). � 53

Map B2-3: 	 Relative change in the number of farms in Alpine Convention area between 1990 and 2000 (on NUTS-3 level). � 54

Map B3‑1: 	 Relative annual change in settlement and traffic infrastructure area on LAU-2 level.� 59

Map B3‑2: 	 Relative annual change in cultivated area (on NUTS-3 level).� 60

Map B3‑3: 	 Relative annual change in forest area (on NUTS-3 level).� 61

Map B3‑4: 	 Absolute annual change in settlement and traffic infrastructure area change (on NUTS-3 level).� 61

Map B4-1: 	 Tourism intensity (number of tourist beds per resident population) in Alpine municipalities.� 66

Map B4-2: 	 Number of tourist arrivals in Austria.� 69

Map C2-1: 	Old-age index in Alpine municipalities. � 86

Map C3‑1: 	Air quality measuring stations (classification according to Directive 2001/752/EC).� 91

Map C3‑2:	 Major road sections with more than 6 Mio vehicle passages a year (German AC area).� 101



 	 XIII 

Abbreviations

AC	 Alpine Convention	
ADTV	 Average Daily Traffic Volumes
AMS	 Arbeitsmarktservice Österreich
AMSL	 Above Mean Sea Level
AOT	 Accumulated Exposure Over a Threshold
APAT	 L’Agenzia per la protezione dell’ambiente e per i servizi tecnici (Italian Agency for Environmental Protection  

and Technical Services)
ARE	 Bundesamt für Raumentwicklung (Swiss Federal Office for Spatial Development) 
ASFINAG	 Autobahnen- und Schnellstrassenfinanzierungsaktiengesellschaft [Interstate and Highway Financing Inc. (AT)]
AT	 Austria
AVW	 Amt für Volkswirtschaft, Liechtenstein
AWNL	 Amt für Wald, Natur und Landschaft, Liechtenstein
BAG	 Bundesamt für Güterverkehr in Deutschland
BEV	 Bundesamt für Eich- und Vermessungswesen in Österreich (Austrian Federal Office for Calibration and  

Measurement)
BFS	 Bundesamt für Statistik in der Schweiz (Swiss Federal Statistical Office)
BGA	 Bundesverband des Deutschen Groß- und Außenhandels (German Federal Office for Goods Transport)
BLS	 Berner Alpenbahngesellschaft Bern–Lötschberg–Simplon (Bernese Alpine Rail Company)
BMVIT	 Bundesministerium für Verkehr, Innovation und Technologie, Austria
BRAVO	 Brenner Rail Freight Action Strategy Aimed at Achieving a Sustainable Increase of Intermodal Transport Volume 

by Enhancing Quality, Efficiency and System Technologies
BBT SE	 Brenner Basistunnel Societas Europaea (European Corporation Brenner Base Tunnel)
CAFT	 Cross-Alpine Freight Traffic
cfr.	 Cross-reference
CH	 Switzerland
CHF	 Swiss Francs (Conversion rate as of 1 July 2006: 1 CHF = 0.63849 EUR)
CIG	 Commission Inter-Gouvernementale (Intergovernmental Commission) 
cp.	 Compare
CSST	 Centro Studi sui Sistemi di Trasporto (Italian Center for the Study of Transport Systems)
DB	 Deutsche Bahn AG (German Federal Railway)
DE	 Germany
DETEC	 Swiss Federal Department of Environment, Transport, Energy and Communications
DG TREN	 European Commission’s Directorate-General for Energy and Transport
EC	 European Community
ETCS	 European Train Control System 
EEA	 European Environmental Agency
EEC	 European Economic Community
ESPON	 European Spatial Planning and Observation Network
EU	 European Union
EU-15	 15 EU Member Countries following the accession of Austria, Finland and Sweden in 1995
EU-25	 25 EU Member Countries after the eastward enlargement on 1 May 2004
EUR	 Euro
EUROSTAT	 Statistical Office of the European Communities
ETA	 Estimated Time of Arrival
ETCS	 European Train Control System
FR	 France
FSO	 Swiss Federal Statistical Office, Switzerland
GDP	 Gross Domestic Product
GHG	 Green House Gases
GIS 	 Geographical Information System
GPS	 Global Positioning System
HDV	 Heavy Duty Vehicle
ICT	 Information and Communications Technology
IFEN	 Institut Francais de l´Environnement (Environmental Institute of France)
INEA	 Istituto Nazionale di Economia Agraria (Italian National Institute for Agricultural Economics)



 XIV 

INSEE	 Institut National de la Statistique et des Études Économiques (National Institute for Statistics and Economic 
Studies, France)

IQ-C	 International Group for Improving the Quality of Rail Freight Traffic on the North-South-Corridor
ISTAT	 Istituto nazionale di statistica (Italian National Institute of Statistics)
IT	 Italy
LAU	 Local Administrative Unit
LDV	 Light Duty Vehicles
LfStaD	 Bayerisches Landesamt für Statistik und Datenverarbeitung (Bavarian State Office for Statistics and Data  

Processing)
LI	 Liechtenstein
LLV	 Liechtensteinische Landesverwaltung
LSVA	 Leistungsabhängige Schwerverkehrsabgabe (Swiss Mileage Related Heavy Vehicle Tax)
LTF	 Lyon Turin Ferroviaire
LUCAS	 Land use and cover area statistical survey; introduced by EUROSTAT in 2000.
MC	 Monaco
MRHVT	 Mileage Related Heavy Vehicle Tax
MoT	 Margin of Tolerance
NEAT	 Neue Eisenbahn-Alpentransversalen (Swiss New Rail Link Through the Alps)
Nox	 Nitrogen oxide
NRLA	 Swiss New Rail Link Through the Alps (NEAT)
NUTS	 Nomenclature of Territorial Units for Statistics
ÖBB	 Österreichische Bundesbahnen (Austrian Federal Railway)
OD	 Origin-Destination 
OECD	 Organisation for Economic Co-operation and Development
p.a.	 Per anno (per year)
Pkm	 Person kilometres
PC	 Passenger car
PM10	 Particulate Matter < 10 µm
ppb	 parts per billion
PPP	 Public-Private-Partnership
PSA	 Permanent Settlement Area
RCA	 Rail Cargo Austria
RFF	 Réseau Ferré de France (French Federal Railway)
RFI	 Rete Ferroviaria Italia (Italian Federal Railway)
SABE	 Seamless Administrative Boundaries of Europe
SCEES	 Service Central des Enquêtes et Études Statistiques, Ministère de l’Agriculture
SI	 Slovenia
SME	 Small and Medium Sized Enterprises
SNCF	 Société Nationale des Chemins de fer Français (French National Railway Company) 
SOIA	 System for the Observation of and Information on the Alps
TEN	 Trans-European Networks
THEPEP	 Transport, Health and Environment Pan-European Programme
TIPP	 Taxe intérieure sur les produits pétroliers
Tkm	 Tonnes kilometres
UBA Wien	 Umweltbundesamt, Austria
UBA Berlin	 Umweltbundesamt, Germany
UN-ECE	 United Nations Economic Commission for Europe 
VOC	 Volatile Organic Compounds
WG EOI	 Working Group on Environmental Objectives and Indicators
WG T	 Working Group on Transport
WHO	 World Health Organisation




