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3.6   TRANSPORT 

3.6.1 INTRODUCTION 

The transport sector has been expanding rapidly for some decades. In terms of 
transport performance (given in person kilometres [p-km], persons multiplied by the 
distance in kilometres), passenger transport has increased by around 80% since 
1980, whilst the transport performance of freight traffic (given in tonne-kilometres [t-
km], weight of goods in tonnes multiplied by the distance in kilometres) has almost 
doubled in the same period. Improvements in the standard of living, shifts in leisure 
time and consumer behaviour, changes in spatial structure such as urban sprawl, 
an increasing trend towards the spatial separation of functions (housing, work) as 
well as an improved transport infrastructure (see Chapter 3.5) have made a 
significant contribution to the increase in traffic, as have changing market 
conditions and the failure to integrate external costs into the transport sector. 

Transport is one of the main causes of air and noise pollution, is a drain on energy 
and a significant contributor to the greenhouse effect. Despite some improvement 
in vehicle and fuel technology, it has been impossible to reduce these negative side 
effects to any significant degree over the past few years. 

It will take a number of significant technological, financial and structural steps 
before European and Austrian sustainability objectives for the transport sector can 
be met. 

 

 

3.6.2 ENVIRONMENTAL POLICY TARGETS 

3.6.2.1 “Sustainable transport systems“ 

In response to trends in the transport sector and to the increasing number of 
transport-related problems, the term “sustainable transport development“ has 
become popular in the past few years both in European and Austrian transport 
policy. According to the EU Transport White Paper “European Transport Policy for 
2010: Time to Decide“, a modern transport system must be sustainable “from an 
economic and social as well as an environmental viewpoint“. 

Transport and measures aimed at reducing the subsequent negative effects on the 
environment are dealt with in two key objectives of the österreichische 
Nachhaltigkeitsstrategie (ÖNS) [Austrian Sustainability Strategy]. Key Objective 14, 
“Shaping Sustainable Mobility“, focuses primarily on changes in “mobility 
pressures“ caused by the spatial separation of functions (housing, work and 
leisure). Key Objective 15, “Optimising the Transport Systems“, focuses on 
innovations, technology and infrastructure designed to promote the most 
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environment-friendly, resource-friendly, energy-efficient and safest forms of 
transport. 

One issue which is the key to sustainable transport development encompasses the 
“Environmentally Sensitive Areas“, which include, significantly, the Alpine Space 
(see Chapter 5.6). Part of the Vienna Declaration 1997 (UNECE, 1997) calls for 
particular attention to be paid to the maintenance and attainment of acceptable 
limits regarding the effects of transport on health and the environment. The Alpine 
Convention also acknowledges that the alignment of transport and environmental 
policy is a critical prerequisite for sustainable transport development (see Chapter 
5.6). 

 

3.6.2.2 Relevant European strategies and regulations 

Environmental policy targets for the transport sector are an indirect result of existing 
regulations on the reduction of greenhouse gas and pollutant emissions. Various 
Directives aimed at reducing emissions have been introduced at EU level. 

 

Reduction of greenhouse gases 

With particular regard to the objectives of the Kyoto Protocol (see Chapter 6.1.2), 
various transport strategies geared towards the reduction of greenhouse gases 
have been drafted. The Community strategy to reduce CO2 emissions from 
passenger cars was created in 1995 in order to reduce emissions of CO2 within 
the transport sector (European Commission, 1995).19 By implementing various 
measures, the CO2 strategy hopes to reduce CO2 emissions to 120 g/km by 2005 
(by 2010 at the latest). In a bid to ensure that the objectives of the CO2 strategy are 
achieved, voluntary agreements have been made with car manufacturers aimed at 
reducing CO2 emissions from new cars to an average 140 g/km by 2008 or 2009 
(depending on the respective association of manufacturers).20 

One of the targets set in the EU Transport White Paper (EC, 2001) is the gradual 
reduction of the transport sector’s dependence on oil, thereby contributing to the 
achievement of the objectives of the Kyoto Protocol. The EU Directive on the 
promotion of the use of biofuels or other renewable fuels for transport of 8 
May 2003 was introduced to promote and ensure the use of biofuels in the 
transport sector (see Chapter 3.6.3.4). 

 

Reduction of pollutants 

EU Directive 2001/81/EC on National Emission Ceilings (NEC Directive) for certain 
atmospheric pollutants is also of major significance. The Directive sets a target of 
103 000 tonnes for national emissions of nitrogen oxide (NOx) by 2010. Total 
emissions in 2001 came to around 199 400 tonnes, of which around 134 000 
tonnes were accounted for by the transport sector. Whether this objective can be 
                                                      

19 COM(95)689 final 
20 CO2 emissions from new cars currently stand at 161 g/km for diesel vehicles and 173 g/km for gaso-

line vehicles (as of 2002). This corresponds to consumption levels of around 5.5 litres of diesel or 7.4 
litres of gasoline per 100 kilometres. 
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achieved is thus very much dependent on the reduction of NOx emissions in the 
transport sector. 

 

 

3.6.2.3 Austrian transport and environmental policy 

Austrian General Transport Plan 

The Austrian General Transport Plan (GVP-Ö 2002) was finalised in 2002 and is 
based on the principle of “sustainable mobility“. The objectives set out therein 
include the consolidation of Austria as a business location, the efficient expansion 
of a transport network designed to match all requirements, increased safety, 
guaranteed financing and easier implementation. The Plan primarily provides a 
framework for infrastructure development for road and rail transport, with the 
financial emphasis on rail transport (Bundesministerium für Verkehr, Innovation und 
Technologie (BMVIT), [Federal Ministry of Transport, Innovation and Technology], 
2002). 

It is striking that Austrian transport policy fails to set any concrete goals with regard 
to the future implementation of transport policies. Although the General Transport 
Plan declares its support for sustainable mobility, it does not set out any clear 
objectives as to how policies are to be applied to the various means of transport. 

Specific measures aimed at a sustainable and environment-friendly transport 
system can be found only in Strategy Papers which are geared towards the 
achievement of environmental policy targets. 

 

Climate strategy 

At national level, the “Austrian Climate Strategy for the implementation of the Kyoto 
Protocol“ sets out the goals and measures needed to reduce greenhouse gas 
emissions (see also Chapter 6.1.2). This Strategy Paper sets out inter alia 
measures in the transport sector as well as their potential in terms of achieving the 
goals of the Kyoto Protocol (BMLFUW, 2002).21 

 

NEC Directive 

The NEC Directive became national law with the Emissionshöchstmengengesetz-
Luft (EG-L) [air emissions ceilings law] (see Chapter 4.2.2). A working group was 
established in November 2003 to develop measures based on the Climate Strategy 

                                                      

21 The target for Austria is 67.5 million metric tons of CO2 equivalents (MMTCDE) by 2010. In 2000, 
Austria emitted around 80 MMTCDE, of which transport accounted for around 17.5 MMTCDE (these 
calculations exclude international aviation, as it has hitherto been impossible to calculate the emis-
sions of international flights). A continuation of this trend would mean emissions of around 20 
MMTCDE from transport by 2010. According to estimates made within the framework of the Climate 
Strategy, various measures would enable reductions of around 3.7 MMTCDE. 
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aimed at meeting the required reduction objectives.22 The primary focus is on the 
reduction of NOx emissions. 

 

 

3.6.3 SITUATION AND TRENDS 

3.6.3.1 Infrastructure development 

The lion’s share of Austria’s transport infrastructure is accounted for by the road 
network. In 2001, the road network covered around 300 000 km (including forest 
roads), of which around 12 000 km was high-ranking roads (motorways, highways, 
federal roads). Regional and municipal roadways account for around 100 000 km.23 
By comparison, the rail network covered 6 190 km. 

Austria’s transport infrastructure has grown steadily over the past few years. 
Growth is primarily due to the expansion of the road network. By contrast, the 
closure of light railways has led to a steady shrinkage of the rail network since the 
1970s. Further expansion of the transport infrastructure is on the cards; indeed, 
270 km of high-ranking road are currently being planned (BMVIT, 2003). 

The River Danube also forms part of the Austrian transport network, with a length 
of around 350 km and a total of 16 large ports. Austria also has 6 international 
airports and 90 airfields. 

Under the Austrian General Transport Plan, further expansion of the transport 
network is on the cards. Expansion largely encompasses the rail (west, south 
corridor, Brenner corridor, Vienna junctions) and road networks (Vienna area, links 
to neighbouring regions, tunnel safety). 

 

3.6.3.2 Transport trends 

Passenger transport 

Passenger transport can be divided into the following types of transport: 

 passenger cars 

 two-wheelers (mopeds and motorbikes) 

 public transport 

 aviation 

 non-motorised traffic (pedestrians and cyclists). 

Around 25% of transport performance (person kilometres, p-km) is accounted for 
by public transport (rail, bus, electric public transport) as well as pedestrians and 

                                                      

22 Emission forecasts show that a complete implementation of the measures described in the Climate 
Strategy would be insufficient to achieve the objectives set out in the air emissions ceilings law (EG-
L) for reducing NOx emissions. 

23 Classification before the closure and transfer of the federal roads according to Federal Legal Gazette 
No 50 Art. 5 from 1 April 2002. 
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cyclists. The remaining 75% is accounted for by cars, two-wheelers and aviation. 
By far the greatest proportion is accounted for by car traffic at around 65%. 

Transport performance (p-km) has increased dramatically in the past few years, 
primarily as a result of the significant increase in car traffic, which continues to grow 
rapidly. The trend of the past few years is thus on a steady path (see also Chapter 
3.5.3.1). However, since the mid 1980s, the largest relative growth in transport 
performance (p-km) has been in aviation. 
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Fig. 3.6-1: Trends in passenger transport performance 1980-2002. 

 (Source: Umweltbundesamt 2003) 

Elektrischer Öffentlicher Personennahverkehr in Österreich (ÖPNV-el) [Austrian electric public 
transport]; aviation includes domestic and international flights (departures only). 
 

If we consider the purpose of travel in the passenger transport sector, transport for 
leisure purposes has shown a considerable increase. Transport in this area has 
been above average in the past few years. The next few years are also likely to 
witness a further increase in the volume of private passenger transport. 

Besides the increase in mileage, the past few years have also witnessed a steady 
increase in the number of vehicles. In 2002, around 4 million passenger cars were 
registered in Austria. As well as an increase in the overall number of vehicles, the 
number of vehicles per capita has also risen. In 2002, the ratio was around 500 
cars to 1 000 inhabitants. 

The trend towards diesel vehicles has also continued to grow in recent years. In 
2002, around 40% of the passenger cars registered were diesel powered. Diesel-
powered vehicles accounted for around 70% of new vehicle registrations. 

 

Freight transport 

Freight transport can be divided into the following types of transport: 

 heavy-duty commercial vehicles (commercial road vehicles over 3.5 tonnes, 
semitrailer motor vehicles and tractor-trailers) 
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 light-duty commercial vehicles (commercial road vehicles of less than 3.5 ton-
nes) 

 rail transport 

 navigation on the River Danube 

 aviation. 

The transport performance of freight transport is given in tonne-kilometres (t-km, 
weight of goods in tonnes multiplied by the distance in kilometres). 
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Fig. 3.6-2: Trends in freight traffic 1980-2002. 

(Source: Umweltbundesamt 2003) 

 

Freight transport has been increasing steadily, especially since the mid 1990s, 
transport performance (t-km) almost doubling between 1980 and 2002. The main 
reason behind the growth is road traffic. Around 65% of transport performance (t-
km) is accounted for by road traffic, with rail transport accounting for around 30%. 
Compared with other European countries, the Austrian railways thus continues to 
post one of the highest figures, even though the proportion of overall transport 
performance (t-km) in the freight transport sector continues to fall steadily. Despite 
registering a growth, navigation along the Danube and aviation play an insignificant 
role in freight traffic. 

In the next 20 years in particular, eastward expansion of the EU is likely to result in 
above average growth in the overall volume of freight traffic. 

 

3.6.3.3 Vehicle technology 

Emissions from solo vehicles 

Pollutant emissions from solo vehicles were significantly reduced between 1980 
and 2002, depending on the type of pollutant. This is primarily thanks to more 
stringent legislation on exhaust gases coupled with advances in vehicle and fuel 
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technology. In particular, the introduction of the 3-way catalytic converter on 
gasoline-driven cars has had a positive effect on emissions of carbon monoxide 
(CO), hydrocarbon (HC) and nitrogen oxide (NOx) (see Chapter 3.6.3.5). 

The strong trend towards diesel-powered cars in Austria is, however, significantly 
lessening the impact of this positive effect. Emissions of NOx and particulate 
emissions are higher from diesel vehicles than from gasoline-driven vehicles. 
Positive advancements in vehicle technology are being negated by these pollutants 
due to the increasing number of diesel cars as well as increased mileage. 

This trend is even more pronounced for road freight transport. Parallel to the 
significant increase in mileage, these types of vehicle also demonstrate high 
specific emissions; in particular, nitrogen oxide and particulate emissions from 
heavy-duty commercial vehicles are having a highly negative effect. 

According to a recent study of emissions from heavy-duty commercial vehicles 
(UMWELTBUNDESAMT, 2002), there is a discrepancy regarding newer vehicles in 
particular (EURO 2 und EURO 3) between those emissions recorded in exhaust 
gas tests and those actually output on the road. Emissions during actual driving 
situations can be significantly higher than the legally permitted levels specified for 
exhaust gas tests. 

For some years, an effort has been made to reduce fuel consumption and, 
consequently emissions of carbon dioxide. One key measure in this respect has 
been voluntary agreements with car manufacturers in a bid to reduce CO2 
emissions from new passenger cars to 140 g/km by 2008/09 (see Chapter 3.6.2.2). 
The current situation would seem to suggest that it will be difficult to achieve this 
objective.24 In Austria, average CO2 emissions from gasoline-driven vehicles were 
reduced from 176 to 173 g/km between 2000 and 2002 and for diesel-powered 
vehicles from 162 to 161 g/km. In order to achieve the set target, however, an 
annual reduction in emissions of around 4 g/km would be required. 

Although the overall efficiency of modern engines has improved significantly over 
the past few years, this has been counteracted by the trend towards more powerful, 
larger and heavier vehicles. 

 

Emissions standards – EURO classification 

In 1992, the Auto-Oil I Programme was introduced within the European Union in a 
bid to define emission ceilings for vehicles and to set quality standards for fuels for 
2000 and beyond. This was succeeded by the Auto-Oil II Programme in 1997, 
which was primarily drawn up to provide an analysis of the cost effectiveness of 
technical versus non-technical measures. 

The most important outcome of the Auto-Oil Programme are the strict emissions 
ceilings (or EURO classes) for passenger vehicles as well as light and heavy-duty 
commercial vehicles, which are revised periodically. 

 

                                                      

24 The European Union has set a political goal to further reduce emissions to 120 g/km by 2012. 
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Trends in vehicle technology 

In addition to heavy-duty commercial vehicles, the strong trend towards diesel-
powered passenger vehicles in Austria is causing problems with regard to 
increased emissions in the transport sector. One of the main problems with diesel-
powered vehicles is particulate emissions. Particulate filters are being developed 
in a bid to reduce particulate emissions by intercepting particulate matter in exhaust 
gas with a high degree of efficiency. The particulate matter remains in the filter and 
has to be burned off regularly to prevent the filter from clogging and thus causing 
increased exhaust counter pressure. The first particulate filters are already being 
fitted as standard on some passenger vehicles. Provided there is appropriate 
emissions legislation, filter technology is likely to be extensively applied over the 
next few years. 

Furthermore, various nitrogen oxide catalytic converters are being developed for 
diesel-powered vehicles which should reduce emissions of nitrogen oxide 
significantly. Given the high level of specific emissions, the application of this 
technology, in particular to heavy-duty commercial vehicles, is absolutely critical. 

Desulphurised diesel is a prerequisite for the introduction of particulate filters and 
nitrogen oxide catalytic converters. In Austria, sulphur-free diesel and gasoline has 
been widely available since the beginning of 2004. 

 

3.6.3.4 Fuels 

Fuels have significant implications for vehicle emissions. Fuel content and 
composition directly influence the level and type of emission. 

Modern fuels need to demonstrate excellent combustion properties and efficient 
consumption levels while being as environment-friendly as possible. The lion’s 
share of total energy consumption in the transport sector is accounted for by fuels 
for gasoline and diesel engines. 

Total fuel consumption in the transport sector has continued to increase in the past 
few years, while diesel consumption has increased rapidly since the beginning of 
the 1990s. By contrast, gasoline consumption has shown a slight drop. This trend is 
likely to continue in the next few years. 
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Fig. 3.6-3: Fuel consumption 1980-2002. 

(Source: Umweltbundesamt 2003) 

 

Fuel quality is regulated by the Kraftstoffverordnung 1999 [Fuel Ordinance 1999 
(Federal Legal Gazette II No 418/1999)].25 The fuel ordinance sets out provisions 
for the quality of gasoline and diesel fuels for 2000 to 2005 and for natural gas. 
Furthermore, the Amendment to the Fuel Ordinance 1999 (Federal Legal Gazette 
No 517/1999) defines specifications for fatty acid methyl ester (FAME, “biodiesel“), 
allowing blends of up to 3% FAME of vegetable origin with diesel fuel. This fuel 
must meet the specifications for diesel fuel. 

 

Alternative fuels 

The European Biofuel Directive (Directive 2003/30/EC), which came into force at 
the beginning of May 2003, sets out the provisions for the promotion of the use of 
biofuels or other renewable fuels for transport. Over the last few years, there have 
been discussions in Austria concerning the use of biodiesel (FAME, fatty acid 
methyl ester) based on rapeseed methyl ester (RSME) or used frying oil methyl 
ester (UFO-ME) as an alternative to conventional fuels. The advantage of these 
types of fuel is that they originate from natural sources and therefore represent 
types of renewable energy. 

The use of biodiesel in vehicles helps to reduce most pollutant emissions (in 
particular CO, HC and particulates), and this type of fuel is also sulphur-free and 
biodegradable. However, the use of biodiesel can lead to a slight increase in NOx 
emissions (especially in heavy-duty scenarios). The combustion of biodiesel does 
not lead to a reduction in direct emissions of greenhouse-effect gases from 
vehicles. Within the framework of overall fuel production, however, there are 
considerable benefits given that during growth, plants absorb just as much CO2 as 
is produced during combustion. In order to reduce the emission of greenhouse 
gases as much as possible, it is necessary when producing raw materials to ensure 
that cultivation of agricultural crop land is as environmentally-sound and fertiliser-

                                                      

25 The Fuel Regulation was last amended in 2002 by Federal Legal Gazette II No 59/2002. 
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extensive as possible and that the by-products of manufacture (e.g. glycerine, 
animal feed) are exploited as intelligently as possible (see Chapter 3.1). 

 

3.6.3.5 The impact of transport on the environment26 

According to international reporting obligations for air emissions, the term “transport 
sector“ includes road and rail transport, navigation, national aviation and pipelines. 
This definition is also applicable in the chapters on air and climate. 

For an overview of all mobile sources, and to be able to better compare the means 
of transport, the present chapter also takes into account the categories other mo-
bile sources (agriculture and forestry, industry, households and military such as 
construction machinery, tractors etc.) and international aviation (starting and land-
ing in Austria). 

The sum total of all means of transport is referred to as overall transport in this 
chapter27. This designation may cause some aspects of the statements contained 
in this chapter to differ from the chapters on air and climate. 

 

Energy consumption 

Since 2000, in a first for Austria, more energy has been consumed by the entire 
mobility sector than the household sector (heating and air conditioning; see Chapter 
3.4.3.1). 
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26 Energy consumption and emission figures for aviation are based on the volume of kerosene sold na-
tionally. Emission figures include flights starting from or landing in Austria. Overflights are not in-
cluded. Rail transport figures for energy consumption and emissions include only those related to 
diesel or coal-powered vehicles. Emissions accounted for by electricity production on the railways 
are apportioned according to the international regulatory reporting obligations for the electricity indus-
try and are not included in the following charts. Other transport includes navigation, military, industry, 
household, agriculture and forestry (tractors etc.) 

27 This chapter does not include pipeline transport because this form of transport and its range of use 
differ considerably from other means of transport. Energy consumption and total emissions of pipe-
line transport are of minor importance. 
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Fig. 3.6-4: Energy consumption in the transport sector 1980-2002. 

(Source: Umweltbundesamt 2003) 

 
The dramatic increase in energy consumption in the transport sector is a direct 
consequence of the significant increase in mileage over the last few years. Whilst 
total energy consumption in 1980 came to around 50 000 GWh, it had risen to 
around 93 000 GWh by the end of 2002. Thus energy consumption almost doubled 
between 1980 and 2002. The primary cause of this significant increase is the 
growth in energy consumption in the road traffic sector. 

Although energy consumption for the gasoline-driven car fleet has been falling 
slightly since 1991, this has been more than offset by an increase in diesel fuel 
consumption within the passenger vehicle sector. In 2002, around 2 million tonnes 
of gasoline and 4 million tonnes of diesel were consumed in the Austrian passenger 
vehicle sector (see Chapter 3.6.3.4). 

Energy consumption in road freight transport has also doubled. Energy 
consumption of light and heavy-duty commercial vehicles increased from around 
11 500 GWh in 1980 to around 23 000 GWh in 2002. 

By far the greatest increase in energy consumption, however, was shown by 
aviation. Consumption increased more than four-fold between 1980 and 2002. In 
2002, aviation accounted for around 10% of total energy consumption within overall 
transport. 

Overall, the aeroplane, followed by the car, is the least energy efficient means of 
transportation. The same trend is apparent in the freight traffic sector, where 
aviation also accounts for the greatest energy consumption, followed by road traffic. 

 

Pollutant emissions 

Transport is one of the main causes of air pollution and emissions of greenhouse 
gas in Austria. Advancements in vehicle technology, the introduction of exhaust 
treatment systems (catalytic converters) and the development of higher quality fuels 
have to some extent allowed emissions from solo vehicles to be significantly 
reduced. The implementation of stricter emission ceilings at both national and 
European level has been a major contributor to this achievement (see Chapter 
3.6.3.3). 

The progress made in this area with respect to solo vehicles has only partially 
impacted on overall pollutant emissions from overall transport. The success 
achieved has generally been offset by the rapid increase in mileage in the 
passenger and freight transport sectors and by the subsequent increase in energy 
consumption. The emission of individual pollutants (CO2, NOx and particulates) thus 
continues to increase. 

 

Carbon dioxide – CO2 

Carbon dioxide is produced during the combustion of carbon-containing fuels and is 
the most harmful greenhouse gas (see Chapter 6.1). How much CO2 is produced 
by overall transport depends on which fuels are used, the distance covered and the 
amount of energy consumed. Over the last few years, technological advancements 
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in motive power engineering and an increase in engine efficiency has led to a 
reduction in fuel consumption. 

However, any reductions in CO2 emissions brought about by advancements in 
combustion engineering are significantly offset by the increase in average vehicle 
performance, in vehicle weight and by various additional vehicle accessories 
(primarily air conditioning). All in all, average carbon dioxide emissions are falling 
only very slowly, even where new vehicles are concerned. 
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Fig. 3.6-5: CO2 emissions in the transport sector 1980-2002.  

(Source: Umweltbundesamt 2003) 

 

Furthermore, the dramatic increase in mileage has more than offset the reduction 
in fuel consumption demonstrated by solo vehicles. Total CO2 emissions from 
overall transport therefore increased from 13 million tonnes to 25 million tonnes 
between 1980 and 2002. This represents an increase of around 86% during this 
period. 

In relation to transport performance, in both the passenger and freight transport 
sector, aviation accounts for the highest CO2 emissions. However, by far the 
highest part of the total CO2-emission of the transport-sector is accounted for by 
passenger vehicles (56%). In relation to transport performance in both the 
passenger and the freight transport sectors aviation accounts for the highest CO2 
emissions. 

 

Sulphur dioxide – SO2 

Sulphur dioxide has direct negative consequences for respiratory functions. SO2 
emissions are also harmful to plant life and buildings and contribute to soil 
acidification. Furthermore, SO2 also contributes significantly to the formation of 
secondary inorganic aerosol, which in turn can help to significantly increase levels 
of respirable dust (see Chapter 4.2.3.5). 

Sulphur dioxide emissions in the transport sector have fallen dramatically in the 
past few years. Emissions are dependent on the sulphur content of fuels and are 
influenced hardly at all by developments in vehicle engineering. 
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Fig. 3.6-6: SO2 emissions in the transport sector 1980-2002. 

(Source: Umweltbundesamt 2003) 

 

Overall, sulphur dioxide emissions have seen a significant drop since the beginning 
of the 1980s. The fall in emissions has been slowed somewhat since the mid 
1990s, primarily by the trend towards diesel-powered vehicles, as the sulphur 
content of diesel fuels is higher than that of gasoline fuels28. 

 

Nitrogen oxide - NOx 

Nitrogen oxide (NOx) emissions are among the most harmful of all pollutants. NOx 
has the effect of an irritant gas on the mucous membranes of the respiratory 
organs and contributes to soil and water acidification. Furthermore, alongside 
hydrocarbon, nitrogen oxides are a major precursor of ground level ozone formation 
(see Chapter 4.2). 
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Fig 3.6-7: NOx emissions in the transport sector 1980-2002. 

 (Source: Umweltbundesamt 2003) 

                                                      

28 Sulphur-free diesel has been widely available in Austria since 1 January 2004. 
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Total NOx emissions from overall transport have remained more or less constant in 
the past few years, standing at around 145 000 tonnes in 2002. The transport 
sector accounts for the major share of Austria’s total emissions. 

There has been a drop in emissions in the road transport sector for gasoline-driven 
cars. The main reason is the introduction of mandatory catalytic converters on 
gasoline-driven passenger vehicles in 1987, which allowed emissions to be cut by 
two-thirds. 

This success, however, has been counteracted by an increase in NOx emissions in 
other vehicle groups. The increase in the number of diesel-powered vehicles has 
led to increased emissions, since diesel cars are not fitted with 3-way catalytic 
converters and thus emit greater levels of NOx than gasoline-driven cars. 
Significantly, however, emissions in the heavy-duty commercial transport sector 
have shown an increase. This is due to high specific pollutant emissions within this 
group as well as a significant increase in transport performance (t-km) in road 
freight traffic. 

Provided that special nitrogen oxide catalytic converters are introduced, especially 
for heavy-duty commercial vehicles, then a slight reduction in NOx emissions can 
be expected. If nitrogen oxide catalytic converters are to be introduced, then 
existing emissions ceilings will have to be revised accordingly. 

 

Hydrocarbons – HC29 

Hydrocarbons are produced primarily when fuels are incompletely combusted. 
Some hydrocarbon groups (e.g. benzene) are classed as distinctly carcinogenic, 
which is especially problematic given that hydrocarbons often form fine exhaust 
particles or attach themselves to these particles and thus penetrate deep into the 
lungs. Furthermore, methane (CH4) is a greenhouse gas. 

With regard to hydrocarbon emissions in the transport sector, we distinguish be-
tween two sources: 

 combustion emissions 

 evaporation emissions (“tank respiration“). 

Hydrocarbon emissions are primarily caused by private transport with gasoline-
driven vehicles. The introduction of mandatory catalytic converters on gasoline-
driven passenger vehicles has led to a considerable reduction in emissions in re-
cent years. By optimising combustion processes in the engine and by introducing 
mandatory catalytic converters, HC emissions were reduced by around 60% be-
tween 1980 and 2002. 

                                                      

29 Methane emissions not shown separately. 
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Fig. 3.6-8: HC emissions in the transport sector 1980-2002. 

(Source: Umweltbundesamt 2003) 
 

There has been a similarly significant decline in evaporation emissions. Whereas 
output up to the early 1990s remained more or less constant, emissions were 
reduced to around 6 000 tonnes by 2002. This reduction was achieved by making 
vapour-tight fuel tanks with active carbon filter systems mandatory. These are 
designed to reduce HC emissions. Continual modernisation of the car fleet is also 
bringing about a reduction in evaporation emissions. 

 

Carbon monoxide – CO 

Carbon monoxide emissions are produced when fuels are imperfectly combusted. 
Most CO emissions in the road transport sector are accounted for by gasoline-
driven cars. CO emissions have been significantly reduced thanks to the 
introduction of mandatory catalytic converters. Total emissions from overall 
transport fell from around 850 000 tonnes to around 250 000 tonnes between 1980 
and 2002. 
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Fig. 3.6-9: CO emissions in the transport sector 1980-2002. 

(Source: Umweltbundesamt 2003) 
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Nitrous oxide - N2O 

N2O is significant because of its potency as a greenhouse gas. The global warming 
potential of nitrous oxide is 310 times greater than that of carbon dioxide. 

Transport is responsible for over one quarter of N2O emissions in Austria. Nitrous 
oxide is a by-product of the reaction that takes place in a 3-way catalytic converter, 
which is used to limit pollutant emissions from gasoline-driven engines. Until 1987, 
N2O emissions had remained constant at around 1 000 tonnes annually. The 
introduction of mandatory catalytic converters in Austria has led to an increase in 
N2O emissions since 1987. 

The above average increase in diesel-powered vehicles over the last few years has 
led to a reduction in the number of gasoline-driven vehicles and subsequently to a 
reduction in N2O emissions. A greater mid to long-term reduction could be achieved 
by developing and using catalytic converters which produce less N2O. 

 

Ammonia - NH3 

The situation with regard to emissions of NH3 is similar to that of N2O. NH3 is also 
produced as a by-product during the reaction in the 3-way catalytic converter. 
Gasoline-driven vehicles are therefore responsible for most emissions. A drop in 
the total mileage covered by gasoline-driven vehicles has also helped to stabilise 
NH3 emissions. 

 

Particulates (dust) 

Dust is a complex, heterogeneous compound of solid or liquid particles (see 
Chapter 4.2.3.1). Over the last few years, interest in particulate emissions from 
combustion engines has grown significantly. Fine and ultra-fine particulates can 
penetrate deep into the lungs and are suspected to be carcinogenic. 
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Fig. 3.6-10: Particulate emissions in the transport sector 1980-2002. 

(Source: Umweltbundesamt 2003) 
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Particulate emissions from combustion engines depend on the type of engine 
technology applied. Particulate emissions from conventionally built gasoline-driven 
engines, for example, are low. Diesel engines are responsible for virtually all 
particulate emissions in the transport sector. One key factor is the type and 
composition of the fuel, whereby the sulphur content of the fuel influences 
particulate emissions considerably. 

Total particulate emissions from overall transport have risen significantly since 
1980. The main reason is the increase in diesel-powered cars and other vehicles. 
This group includes inter alia special road vehicles such as industrial trucks and 
automotive construction machines, which are generally powered by diesel engines 
of above average size with high particulate emission levels. 

The current legislation on particulate emissions applies to emitted particulate mass, 
not, however to the number of particulates emitted. Even if a vehicle falls below the 
legal limit for particulate emissions, this tells us very little about emissions of fine 
particulates and subsequently those particulates which are presumed to have the 
greatest negative effect on human health. 

 

Noise levels in the transport sector 

Noise pollution in Austria is primarily caused by the transport sector. Besides noise 
exposure from aeroplanes and rail transport, road transport is the main cause of 
noise pollution (for detailed information see Chapter 3.13). 

 

Land use and fragmentation 

The transport sector is mainly responsible for the fragmentation of ecosystems and 
thus for the intrusion into existing habitats (see Chapter 3.5.3.4). 

In terms of area, road transport accounts for about 2% of Austria. This corresponds 
to an area of around 1 766 km2. Rail transport accounts for an area of around 158 
km². Thus 2.3% of Austria’s total surface area is accounted for by the transport 
infrastructure. If we include areas earmarked for aviation, parked cars, harbour 
facilities, pipelines and transformer stations, this figure rises to 3.6%. 

On average, around 6% of the permanent settlement area is given over to 
transport. The areas affected by noise and pollutants caused by the transport 
sector are far greater. In the sensitive Alpine Space in particular, the negative 
effects impact on most of the overall residential area (see Chapter 5.6). 
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3.6.4 SUMMARY ASSESSMENT AND OUTLOOK 

3.6.4.1 Trends and their causes 

Mileage, energy consumption and emissions 

The trends observed show that there has been a dramatic increase in transport 
performance in recent years both in the freight traffic and passenger transport 
sectors, with particular regard to road transport and aviation. This growth goes 
hand in hand with a significant increase in energy consumption and is particularly 
noticeable in terms of emissions of carbon dioxide (CO2), nitrogen oxide (NOx) and 
particulates. This trend is underpinned by a significant increase in the number of 
diesel-powered cars in the car fleet, as diesel cars are responsible for high specific 
NOx and particulate emissions (see Chapter 3.6.3.3). 

Transport can be regarded as the most counterproductive sector in terms of 
achieving key environmental policy targets such as the objectives of the Kyoto 
Protocol and the national air emissions ceilings law. 
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Fig. 3.6-11: Transport performance and pollutant emissions of CO2, NOx and particulates. 
 

Besides the difficulties in fulfilling legal obligations designed to reduce total 
emissions on a national level, transport also has a significant effect on local air 
quality. Over the last few years, the legal limits for ambient concentrations of 
nitrogen oxide and particulates have been exceeded more and more frequently in 
Austria (see Chapters 4.2.3.1 and 4.2.3.2), with ceiling infringements primarily 
occurring at monitoring stations located close to traffic. Total emissions in the 
transport sector continue to increase (despite advancements in motive power 
engineering) for these pollutant groups, with the transport sector accounting for 
around 25% of total particulate emissions (PM10) and around 70% of nitrogen 
oxide emissions (road transport and off-road transport). 

This trend is especially critical within the transport infrastructure in the Alpine 
Space. Given the limitations on expansion, climatic situation and the concentration 
of traffic flows along a small number of routes, coupled with their significance as 
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transit routes over the Alps, these areas (along with inner-city areas close to 
transport routes) show the highest pollution levels in Austria. 

Another key problem area with regard to air quality is still tropospheric ozone 
depletion. Given its significant nitrogen oxide emission levels, the transport sector is 
primarily responsible for several of the precursors of ground level ozone formation. 

 

Transport and spatial planning 

The reasons for the significant increase in transport performance lie not only in 
improved standards of living and shifts in mobility behaviour, but also in the 
expansion of spatial and market structures. Urban sprawl and the increasing 
spatial separation of functions (“housing“, “work“, “leisure“ and “consumption“) are 
leading to an increase in the distances we have to travel, predominantly by car. The 
main reason for this is, not least, the declining attractiveness of travelling on foot, 
by bicycle, bus or train: travelling by car is increasingly ousting alternative means of 
transport, which in recent years has led to fewer services being offered in the public 
transport sector in terms of line management and frequency and has subsequently 
led to a further drop in the attractiveness of travelling by public transport. Thanks to 
an increase in the general standard of living, the past few years have witnessed a 
continual increase in vehicular mobility and thus in the availability of passenger 
vehicles to private households. 

There has been a significant increase in mileage both in passenger transport and 
road freight transport. Low production costs in some countries on the one hand and 
low transport costs on the other hand have enabled goods to be transported more 
and more frequently by road or by air. The average distance covered by a particular 
good is therefore increasing steadily. 

Transport planning authorities responded in the past to increasing demand by 
expanding the transport infrastructure, in particular the road network. This has led 
not only to increasing land use and further fragmentation of ecosystems and the 
countryside, but has also made road transport more attractive both to passenger 
and freight traffic. On the other hand, the rail network has not been expanded for 
decades but has even been shortened. 

 

Financial constraints 

Compared with other European countries, fuel prices in Austria are lower thanks to 
considerably lower mineral oil taxes. 

As of the end of 2003, diesel was less expensive in Austria than in all of its 
neighbouring countries with the exception of the Czech Republic. As well as making 
road transport more attractive, this has also led to a significant increase in tank 
tourism, in particular in the road freight transport sector.30 Low taxation on diesel 
fuels is also having a particularly negative effect. Not only is the number of diesel-

                                                      

30According to estimates, around 10-20% of fuels sold nationally headed abroad in 2003 thanks to tank 
tourism. Pursuant to international agreements, those emissions produced by burning these fuels ha-
ve to be included in calculations of national greenhouse gas and pollutant emissions in Austria. Low 
fuel prices are therefore leading to higher emission prevention costs in Austria. 
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powered passenger vehicles continuing to increase, but road transport is also 
becoming increasingly attractive to freight transport. 

Low fuel prices are one of the main reasons behind the 33% (+ 1.3 million tonnes) 
increase in diesel consumption within three years.31 This trend has had a highly 
negative impact on the achievement of environmental policy targets. 

Under the current “Eurovignette Directive“, a toll can be levied on heavy-duty 
commercial vehicles and buses over 3.5 tonnes using Austria’s main road net-
work.32 This has been done electronically since 1 January 2004. The toll charged is 
currently determined by road construction and maintenance costs. This excludes 
significant cost factors (congestion costs, environmental costs etc.) from the 
calculation of charges, thereby making cost internalisation impossible. 

 

Regulatory policy constraints 

The ecopoints system, introduced by the agreement on the transit of goods by road 
and rail, has been crucial to the reduction of traffic in Austria (see Chapter 5.6.3.3) 
and restricts the transit of heavy duty vehicles through Austria. The main objective 
was the reduction of polluting emissions in particular along transit routes in the 
Alpine Space. Although the system has led to the accelerated introduction of newer, 
more environment-friendly vehicles transiting through Austria, the expected long-
term reduction in pollutants has still to be seen. A subsequent regulation came into 
force on 1 January 2004 and sets more or less no restrictions on heavy duty 
vehicles transiting through Austria. Consequently, pollution along the most 
important transit routes, although already high, is likely to increase significantly33. 

 

3.6.4.2 Measures and their implications 

Plans at national level 

The Austrian Climate Strategy sets out a number of measures designed to reduce 
emissions of greenhouse gases and includes appropriate forecasts. According to 
these estimates, the contributions likely to be made by vehicle technology towards 
reducing emissions will be marginal only. If emissions of greenhouse gases (and 
pollutant emissions) are to be reduced in line with the various strategies (see 
Chapter 3.6.2.2), then not only will technological advancements have to be made, 
but transport performance will also have to be reduced, primarily in terms of road 
traffic. 

The Climate Strategy sets out a number of finance policy measures designed to 
increase costs for road users and subsequently to change transport and mobility 
behaviour. At the same time, a range of complementary structural measures should 

                                                      

31 1999: 3.89 million tonnes; 2002: 5.19 million tonnes. 
32 Directive 1999/62/EC on the charging of heavy goods vehicles for the use of certain infrastructures. 
33 No precise data are available given the short observation period. The reference period of 2003/2004 

saw an increase in the journeys of commercial vehicles with trailers and semitrailer motor vehicles on 
working days (+ 2 600 or 2% in January, and as much as + 15 600 or 12% in February). The jour-
neys of commercial vehicles without trailers and buses decreased by 4 600 in the same period. 
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lead to a reduction in energy consumption and thus to a reduction in pollutant 
emissions. 

The proposals set out in the Climate Strategy represent a far-reaching package of 
measures which in principle would appear to be on the right lines towards 
significantly impacting on emissions in the transport sector. 
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Fig. 3.6-12: Potential savings of various measures regarding emissions of greenhouse gases 
(BMLFUW, 2002). 

 

However, it is important to note that the individual measures have not been 
examined in greater detail in terms of their reduction potential (actual costs 
involved), the necessary technical, structural and organisational requirements and 
their temporal implications. An evaluation of this kind would be a key prerequisite 
for an assessment of the effectiveness and feasibility of the transport-related 
objectives of the Climate Strategy. 

Furthermore, the measures of the Climate Strategy are not enough to allow the 
objectives of the national air emissions ceilings law for nitrogen oxide of 103 000 
tonnes to be met. This would require additional measures, in particular in the 
transport sector. The current situation as regards emissions, coupled with the tight 
schedule of 6 years until 2010, necessitates a detailed drafting of action plans with 
an accompanying monitoring system. 

 

Solo vehicles 

Further reductions of pollutant emissions can be achieved through advancements 
in vehicle technology. The use of nitrogen oxide catalytic converters and 
particulate filter systems on diesel-powered passenger vehicles and heavy-duty 
commercial vehicles can help to reduce emissions significantly. Both systems are 
ideal for significantly reducing specific emissions from vehicles. The introduction of 
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sulphur-free fuel has been an important prerequisite for future exhaust treatment 
systems in Austria. 

Parallel to developments in gasoline and diesel engine technology, there are also a 
wide range of alternative vehicle engine technologies. These include CNG cars, 
which deliver comparable performance whilst keeping emissions at a significantly 
lower level than conventionally powered vehicles. The fuel cell is seen as one 
promising drive concept. It is powered by hydrogen and uses a catalytic reaction to 
convert hydrogen and oxygen into water. The electrical energy produced can be 
used to power an electric motor. In practice, this system produces virtually zero 
emissions, although an environmental impact assessment would also need to take 
into account energy consumption and emissions during hydrogen production. 
Extensive application of this technology is hampered by comparatively high 
production costs as well as question marks over fuel availability, storage and 
distribution. 

Besides the reduction in emissions brought about by advancements in combustion 
technology, legislation on the constituents of liquid fuels has also been successful 
in reducing transport-related emissions, in particular of sulphur dioxide and lead. 
Further reductions in pollutant and greenhouse gas emissions could be achieved by 
promoting the use of alternative fuels (see Chapter 3.6.3.4). The European Biofuel 
Directive has already laid out the framework for the use of biofuels. According to a 
recent study on the effect of biofuels on greenhouse gas emissions, implementing 
the European Biofuel Directive could reduce emissions by as much as 1.0 million 
tonnes of carbon dioxide equivalents (MMTCDE) per year (UMWELTBUNDES-
AMT, 2003). 

 

Transport and spatial planning 

Transport planning authorities are responding to increasing transport demands by 
expanding the transport infrastructure. The Austrian General Transport Plan (GVP-
Ö) primarily provides a framework for infrastructure development for road and rail 
transport, with the financial emphasis on rail transport (BMVIT, 2002). 

Although the General Transport Plan refers to sustainable mobility, there is no 
detailed assessment of the consequences of further planning for the environment. 
The General Transport Plan will have a significant impact on pollutant and 
greenhouse gas emissions in Austria. Successful planning for the future of the 
transport sector would seem to necessitate a comparison of these effects with 
environmental policy (as well as economic and social policy) goals as well as a 
thorough investigation of the implications. 

 

Environmental assessment of planning projects 

Infrastructure projects which exceed a certain scope as defined in the Appendix to 
the Umweltverträglichkeitsgesetz (UVP-G 2000) [Austrian Federal Act on 
Environmental Impact Assessment] are subject to a mandatory environmental 
impact assessment (EIA). Although the EIA is ideal for assessing specific planning 
projects and their effects on environmental media of protection, an extensive 
evaluation of the environmental impact of road-building projects (with regard to the 
objectives of the Kyoto Protocol and the question of general environmental 
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compatibility in polluted areas) would need to be carried out during the definition of 
plans and programmes. 

Strategic Environmental Assessment (SEA) allows potentially harmful effects on 
the environment to be assessed at an early stage. It enables projects to be 
thoroughly assessed with regard to their effects on the environment and their 
compatibility with environmental policy targets. The result of a Strategic 
Environmental Assessment is a comprehensive analysis of the effects of a 
particular project, providing a basis for decisions on the implementation of transport 
projects. Strategic Environmental Assessment is currently in the development stage 
in Austria. The application of SEA within the transport sector appears to be 
essential, especially within the framework of the Austrian General Transport Plan. 

 

Financial instruments 

The applicable Eurovignette Directive allows a toll to be levied in line with the 
costs of road construction and maintenance. The European Commission has been 
working on a revision of the Directive for some years in order to enable other costs 
to be included in the calculations which determine the toll. Under a proposed 
amendment to the Directive presented by the European Commission at the end of 
2003, road accident and congestion costs would also be taken into account. 

The political grounds for including environmental costs (as is even demanded by 
European transport and environmental policy) and thus an important step towards 
greater cost internalisation are ignored by the draft of the Eurovignette Directive. 
The only mention of environmental costs is a reference to a possible 25% increase 
in tolls in ecologically sensitive areas. The European Commission also states that 
despite an increase in road use tolls, road freight transport may not be subjected to 
generally higher charges and that, subsequently, other costs in road freight 
transport (vehicle tax etc.) should be reduced. A corresponding Directive would 
thus have minimal impact only and would not enable external costs to be accurately 
divided among the various means of transport. 

The inclusion of external costs would be even more critical in Austria, since virtually 
dispensing with the ecopoints system is likely to lead to a significant increase in 
road freight traffic transiting through the sensitive Alpine Space. The Eurovignette 
Directive is also envisaged by the European Commission as a successor to the 
ecopoints system. Such a move would only be effective, however, if the system 
allowed for steps to be taken which were not inferior to the effects and objectives of 
the ecopoints system. In its current form, intervention of this kind would be 
impossible. 

 

 

3.6.5 RECOMMENDATIONS 

To ensure environmental compatibility in the Austrian transport sector, a whole 
range of diverse measures is needed. 

Despite some success in reducing emissions in the transport sector, there is still a 
need for the further development and application of new technologies. In terms of 
vehicle technology, there has already been some success in reducing pollutant 
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emissions in the transport sector. However, the introduction of more advanced 
exhaust treatment systems on diesel-powered vehicles which are capable of 
reducing nitrogen oxide and particulate emissions in particular is absolutely 
necessary. In addition to the advancement of vehicle technology and the 
development of emissions legislation, a programme for the rapid introduction of 
alternative fuels and motive power engineering technologies will also need to 
be promoted. Parallel to the introduction of new exhaust treatment systems and 
motive power engineering and fuel technologies, the effects of technical 
advancements on emissions from vehicles in actual road situations also need to be 
tested. 

In addition to road traffic, off-road traffic (tractors, construction machines) is also a 
growing problem. This area accounts for a high proportion of overall emissions, 
especially particulate emissions, due to the large engines and extended use of the 
vehicles in operation. As with road transport, appropriate systems (voluntary or 
mandatory) for the use of particulate filters for new vehicles and those vehicles 
that can be fitted with these filters need to be put in place. 

The increased use of biofuels should also enable emissions of greenhouse gases 
to be significantly reduced. Biofuel can be blended with conventional fuel, whilst the 
use of pure biofuels would be appropriate for vehicle fleets, especially in 
ecologically sensitive areas. 

A reduction in pollution levels will necessitate not only moves to cap vehicle 
emissions in the next few years, but also a reduction in the mileage covered by 
high-pollution modes of transport (in particular passenger and freight transport on 
roads) as well as a shift towards more environment-friendly means of transport. 

Shifting transport performance to more environment-friendly means of transport 
can be achieved by ensuring greater cost internalisation. Firstly, external 
transport costs need to be determined and, secondly, a suitable financial system 
encompassing environmental costs as fully as possible needs to be introduced and 
applied. A system of this type should not be restricted to just one user group (e.g. 
heavy-duty commercial vehicles), but should include all means of transport. Such a 
system would also be a key prerequisite for reducing transport-related pollution in 
ecologically sensitive areas such as the Alpine Space, all the more so since the 
regulation which succeeds the agreement on the transit of goods by road and rail 
from 1  January 2004 is likely to lead to a significant increase in road freight 
transport in these areas. 

One other means of reducing transport-related environmental pollution lies in the 
implementation of financial measures, such as mineral oil tax differentiation for 
conventional and alternative fuels, greater clarity in the Normverbrauchsabgabe 
(NoVA) [Austrian car registration tax] or tax benefits for more environment-friendly 
vehicles.34 Measures of this kind can influence purchasing and usage patterns on 
the customer side. 

The adaptation of cost structures, coupled with suitable planning, should allow the 
foundations for a more sustainable transport system to be laid. At national level, the 
General Transport Plan should be assessed in terms of its effects on transport 

                                                      

34 Germany has had a system of tax differentiation based on vehicle emission levels in place for some 
years. 
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and the environment in Austria. Strategic Environmental Assessment could provide 
a suitable framework. 

At municipal and regional level, there is a need for sustainable spatial planning to 
counteract the fragmentation of spatial structures (urban sprawl, spatial separation 
of functions - housing-work-leisure-consumption) and thus the growth of the 
transport infrastructure and volume of traffic. Spatial structures should be defined to 
allow alternatives to private transport (public transport, bicycles and pedestrian 
traffic) to be efficiently exploited (see Chapter 3.5). 

 

Environmental monitoring and indicators 

In 1999, the European Environment Agency (EEA) began collecting data on the 
environmental impact of the transport sector within the EU. The first report (TERM - 
Transport and Environment Reporting Mechanism) was published in 2000 and 
there have been annual updates since then. 

Based on seven questions, transport-related indicators are used to examine 
whether current political measures and instruments are pushing the transport 
sector towards sustainable development. 

Parallel to the existing system at European level, a special environmental and 
transport monitoring system should also be set up in Austria. Such a system would 
allow positive as well as negative effects on the environment to be identified and 
would also allow existing plans such as the Austrian Climate Strategy or General 
Transport Plan to be assessed. 

  




