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approx. € 18 mn (for the 1981–2010 period)1. As further 
extensions to the transport network can be expected 
for the coming years, road maintenance expenditure 
may increase even without changes in the climati c 
conditi ons.

What has been analysed?
In order to esti mate the fi nancial impact of climate 
change on the Austrian transport sector, the COIN proj-
ect has investi gated the central damage-inducing im-
pact chains. The pivotal infl uencing factor in this con-
text is precipitati on, especially heavy rainfall, which 
causes fl oods, land- and mudslides. The latt er are re-
sponsible for 80–90 % of the relevant road damage in 
Europe (Enei et al., 2010). According to the analysis of 
damage-related data from various Austrian provinces, 
similar numbers also hold true for Austria. Due to a lack 
of data from other traffi  c carriers, the project could only 
quanti fy data relati ng to road infrastructure damage, 
and not to eff ects on the transport volume or on rail, air 
and water transport. Likewise, it has not been possible 
to evaluate the eff ects caused by interrupti ons of traffi  c, 
producti on, and business, or the loss of ti me for indivi-
duals in quanti tati ve or monetary terms.
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To cope with increasing transport volumes, the Austrian 
road infrastructure has been conti nuously expanded 
over the past decades. The freeway and motorway 
networks alone were extended by more than 250 kilo-
metres between 1990 and 2010 – an increase of 10 % 
(BMVIT, 2010). The regular extension of the road net-
work causes increasing costs for road maintenance and 
repair. Currently already 30–50 % of the European road 
infrastructure maintenance expenditure is caused by 
extreme weather events, such as fl oods and mass move-
ments (i.e. land- or mudslides) (Nemry and Demirel, 
2012). The esti mated weather-induced damages to the 
Austrian road network amount to an annual average of 
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1 Extrapolati on of the documented damages to federal and nati onal roads 
in Styria (2007–2010) to the enti re Austrian road network (local, federal, 
nati onal roads, freeways and motorways).

The interdisciplinary COIN project evaluates the eco-
nomic impact of climate change on the Austrian road 
infrastructure based on precipitati on-induced damage. 
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Precipitati on-induced damages to the Austrian road net-
work already cause total annual costs of € 18 million (mn). 

All investi gated combinati ons of climate change scenar-
ios (no or moderate climate change) and socio-economic 
scenarios (no, moderate, or signifi cant extension of the 
road network) lead to additi onal future costs in the area 
of road maintenance and repair.

Moderate climati c change combined with a moderate 
extension of the road network would result in annual 
climate-induced damages of approx. € 30 mn (€ 40 mn) 
over the 2016–2045 (2036–2065) period. However, the 
greater part of the expected cost increase will not be due 
to a growing number of damage-causing extreme weather 
events, but due to a denser, and thus more vulnerable, 
road network.

The macroeconomic costs of damages to transport in-
frastructure exceed the additi onal weather- and climate-
induced costs for road maintenance by the factor of three.
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The interdisciplinary COIN (Cost of Inacti on – Assessing Costs of 
Climate Change for Austria) project evaluates economic impacts of 
climate change in Austria. For this purpose, a scenario-based analy-
sis of and across twelve key sectors is conducted, which assesses 
the possible impact of climati c change in combinati on with socioeco-
nomic developments. The main scenario assumes a temperature 
rise within the two degrees Celsius margin for the period up to 2050. 
This assumpti on presupposes stronger climate policies than the 
ones currently in place. The analyses presented here only show that 
part of all potenti al impacts which has already been quanti fi ed and 
takes into considerati on individual adjustments made.
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What impacts are to be expected?
The current study shows that under moderate climate 
change2 and under a moderate extension of the road 
network3 there would be annual weather- and cli-
mate-induced damages of approx. € 27 mn over the 
2016–2045 period (see Table 1). The 2036–2065 period 
would face average damages of € 38 mn per year. Thus, 
the amount of damages will double as compared to the 
esti mated annual amount for 1981–2010 (€ 18 mn). 
However, the larger part of additi onal costs is not due to 
climate change, but to an increase in exposed values – 
according to the study, more than 95 % of the additi onal 
weather-induced damage arises from a denser, and 
hence more vulnerable, road network and from higher 
repair costs per damage event. 

Do alternative projections for the future change 
the results?
Road network extension has a strong infl uence on the 
sector’s sensiti vity to climati c changes. To illustrate ex-
isti ng uncertainti es, diff erent scenarios of road network 
extension have been analysed. In a moderate climate 
change scenario, a higher sensiti vity4 of the trans-
port sector results in average annual costs of € 28 mn 
(€ 42 mn) over the 2016–2045 (2036–2065) period. 
Given a less sensiti ve transport sector, the moderate 
climate change scenario generates average annual 
costs of approx. € 25 mn (2016–2045) and € 34 mn 
(2036–2065).  

What impacts on the Austrian national economy 
can be expected?
The current results do not yet take into considerati on 
the transport sector’s interrelati on with other sectors. 
Constructi on industry will benefi t from additi onal road 
maintenance required. However, this will also lead 
to slight price increases and will reduce the spending 
power of individual households, causing some sectors 
to be negati vely aff ected – e.g., the retail and trade as 
well as the real estate sector. Taking into account these 
reverse eff ects, the study shows an average annual 
decrease5 in welfare and in the gross domesti c product 
(GPD) of approx. € 640,000 (€ 170,000) for the 2016–
2045 (2036–2065) period. Hence, the macroeconomic 
costs exceed the additi onal costs for road maintenance 
due to weather- and climate-induced damage events by 
the factor of three.

References
Bundesministerium für Verkehr, Innovati on und Technologie (BMVIT). 2010.
Enei R, Doll C, Klug S, Partzsch I, Sedlacek N, Kiel J, Nesterova N, Rudzikaite 
L, Papanikolaou A, Mitsakis V. 2011. Vulnerability of transport systems-
Main report: Transport Sector Vulnerabiliti es within the research project 
WEATHER (Weather Extremes: Impacts on Transport Systems and Hazards 
for European Regions) funded under the 7th framework program of the 
European Commission. Project coordinator: Fraunhofer-ISI. Karlsruhe, 
30.9.2010.
Nemry F, Demirel H. 2012. Impact of climate change on Transport: A focus 
on road and rail transport infrastsructure. JRC Scienti fic and Policy Reports, 
Sevilla.
Bednar-Friedl B, Wolkinger B, König M, Bachner G, Formayer H, Offenthaler 
I, Leitner M. 2015. Transport and Mobility, Chapter 15 in: Steininger KW, et 
al. (eds.), Economic Evaluati on of Climate Change Impacts: Development of 
a Cross-Sectoral Framework and Results for Austria, Springer, 2015.

2 The moderate climate change scenario assumes a mean temperature rise 
of +1.0 °C (+2.0 °C), an annual precipitati on change of +1.4 % (-2.3 %), and a 
change in the number of days with precipitati on of +2.1 % ( 3.5 %), compar-
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Table 1: Average annual weather- and climate-induced economic eff ects 
on traffi  c infrastructure, based on climate change and socio-economic 
developments (in million € ).

*  Future economic impact: negati ve numbers indicate net losses, positi ve numbers 
indicate net gains. 
**Result sensiti vity with respect to socio-economic development parameters.
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