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A common misconception: 
cyclists are unkempt, poor and ignorant …
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Source: Stückl A., Fahrradboten Kalender,“March” (2010)

Highest educational level of cyclists (city of Linz)

4Source: Meschik M. et al. (2008) Assessing the bicycle master plan of the city of Linz, Austria
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Compulsory school 
only

34.9% 7.6%

Compulsory school and 
vocational training

42.4% 26.2%

Secondary education 12.4% 27.3%

University 
(tertiary education)

10.3% 38.9%
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Public perception: motorists “subsidise” bicycle traffic

5Source: Andy Singer, http://andysinger.com/

Internal and external costs in transport

Both cost-components were identified and calculated in detail 
for both modes of transport (car and bicycle),
then shown per vehicle kilometre travelled.
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Definitions:
• Internal costs 

paid by the respective user of this mode of transport 

• External costs 
not paid by the individual transport user, 
thus paid by the general public 

• Costs-by-cause principle 
who uses something pays for it 
(environmentally: “polluter pays principle”)
(axiom of the eco-social market economy)

http://andysinger.com/


Costs for the overall economy: bicycle vs. car

[Vienna 2009, €-ct per km], Source: Trunk G. (2011)

Indicator
[€-ct/km]

Internal External Total
Bicycle Car Bicycle Car Bicycle Car

Health - - 89.89 - 89.89 -

Noise - - - -1.02 - -1.02

Accidents -6.29 -1.44 -8.42 -1.85 -14.71 -3.29

Running costs -10.20 -38.30 - - -10.20 -38.30

Travel time -66.53 -54.29 - - -66.53 -54.29

Pollutants - - - -0.63 - -0.63

CO2 - - - -0.85 - -0.85

TOTAL -83.02 -94.03 81.47 -4.35 -1.55 -98.38
DIFFERENCE
bicycle-car 11.01 85.82 96.83
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Health impacts

• The Austrian Ministry of Life (“Lebensministerium”) uses a 
calculator to assess health impacts of cycling, the 
“Health Economic Assessment Tool for Cycling” (HEAT)

• Basis: mortality (death rate) from a study in Copenhagen, 
(NOT morbidity rate). 

• The relative mortality risk of cyclists is 0.72
(commuting at least three times a week per bicycle) 
compared to “non cyclists“ (1.0)

• Takes also into account the accident risk and includes 
effects of the exposure to pollution during cycling 

• The “value of one persons’ life”: € 1,966,000
• Cycling generates a surplus of € 0.90 per kilometre cycled.

11Source: Lebensministerium (2009 a), Andersen L.B. et al. (2000, 1626)



Noise immission costs

• Additive marginal costs of noise immissions 
(costs per extra car-kilometre)

• daytime 0.90 ct/car-km, night-time 1.64 ct/car-km, 
weighted average noise costs (over traffic flow) 1.02 ct/km

12Source: Maibach M. et al (2008, 69)

Road accident costs by accident severity
Specific internal and external cost-components

13Source: FSV (2010, 28)

internal external total
[€] [%] [€] [%] [€]

Road deaths
(per killed person)

709,239 25 2,127,717 75 2,836,956

Severely injured 
person 134,290 40 201,435 60 335,725

Slightly injured 
person 9,634 40 14,451 60 24,085

Property damage 
accident 4,697 100 0 0 4,697



Total yearly accident costs by accident severity

Total accident costs of car occupants and bicyclists (Vienna 2009) 

14Various sources, see Trunk G. (2010, 34ff)

Car [million € per year] Bicycle [million € per year]

internal external total internal external total

Road deaths 5.0 14.9 19.9 0.8 2.1 2.8

Severely injured persons 16.8 25.2 42.0 9.4 14.1 23.5

Slightly injured persons 27.0 40.4 67.4 4.6 7.0 11.6

Property damage accidents 13.8 0 13.8 2.6 0 2.6

Total [€ per year] 62.5 80.5 143.0 17.3 23.2 40.5

Kilometres travelled per year (car vs. bicycle)

15Various sources, see Trunk G. (2010, 34ff)

Parameter Car Bicycle Unit
Inhabitants of Vienna 1,692,067 --

Number of trips per person and day 2.86 --
average trip length 

(Viennese population) 7.5
km/trip

Bicycle: average trip length 3.9
Car driver: percentage of trips 

(Viennese population) 25 % of 
modal splitBicyclists: percentage of trips 4

Car – mileage per year 
(Viennese population) 3,312

million 
km/yearCar – mileage per year (others) 718

Car – total mileage per year total 4,030

Bicycle – total mileage per year 276 million 
km/year



Accident costs per kilometre (Vienna 2009)

16Various sources, see Trunk G. (2010, 34ff)

Internal 
[ct/km]

External 
[ct/km]

Total 
[ct/km]

Bicycle 6.29 8.42 14.71
Car 1.44 1.85 3.29

• Accident costs are representing the risks of injury 
car occupants or cyclists are exposed to 
when travelling in Vienna

• This does NOT take into account 
the potentially high danger 
other traffic modes are exposed to by cars!

Vehicle running costs (€-cent per kilometre)

Calculation accounts for costs depending on 
vehicle kilometres travelled and vehicle operation time, such as:
• Investment, interest payments and write off,
• maintenance and repairs,
• parking costs,
• fuel costs (energy). 

17Source: Emberger G. (2009, 19), Magistratsabteilung 18 (2010), HBEFA  (2004)

Vehicle
Average travel speed 
(door to door) [km/h]

Running costs 
per distance [ct/km]

Bicycle 15 10.20

Car 25 38.30



Travel time costs per hour (internal costs!)

18Source: FSV (2010, 26) and Magistratsabteilung 18 (2006, 15ff)

Trip purpose Costs per hour 
[€/h]

Percentage of trips 
[%]

Business 30.- 6

Commuting 11.- 22

Education 8.- 9

Leisure 8.- 31

Shopping 8.- 26

Service 8.- 6

Average 10.- (100)

Person’s average travel time costs € 10.- per hour (9.98 €)

Travel time costs per hour à per kilometre

Average time costs per vehicle-kilometre travelled 
calculated from:
• average travellers time costs (€ 9.98 per hour),
• average occupancy rate (1.36 persons per car, 1.0 per bike),
• average speed (25km/h car and 15 km/h bicycle),
• modal split of all trips 

(25% as car driver and 9% as car passengers).

19Source: FSV (2010, 26) and Magistratsabteilung 18 (2006, 15ff)

Time costs
per hour 

[€/h]
per kilometre 

[ct/km]

Bicycle 9.98 66.53

Car 9.98 54.29



Pollution costs (car only) per unit and per kilometre

• Costs of CO2: 0.85 ct/km
(Average CO2 emission: 170 g/km, 50 €/ton)

20Source: FSV (2010)

Pollutant Volatile Organic 
Compounds VOH

Nitrogen Oxides 
NOx

Particulate 
matter PM10

Pollutants 
total

External costs 
[ct/km] 0.02 0.30 0.31 0.63 

[ct/km]

Costs for the overall economy: bicycle vs. car

[Vienna 2009, €-ct per km], Source: Trunk G. (2011)

Indicator
[€-ct/km]

Internal External Total
Bicycle Car Bicycle Car Bicycle Car

Health - - 89.89 - 89.89 -

Noise - - - -1.02 - -1.02

Accidents -6.29 -1.44 -8.42 -1.85 -14.71 -3.29

Running costs -10.20 -38.30 - - -10.20 -38.30

Travel time -66.53 -54.29 - - -66.53 -54.29

Pollutants - - - -0.63 - -0.63

CO2 - - - -0.85 - -0.85

TOTAL -83.02 -94.03 81.47 -4.35 -1.55 -98.38
DIFFERENCE
bicycle-car 11.01 85.82 96.83
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Bicycle vs. car, costs in Mio. € per year (Vienna) 

[Vienna, status quo 2009], Source: Trunk G. (2011)

Indicator
[Million €
per year]

Internal External Total

Bicycle Car Bicycle Car Bicycle Car
Health - - 247.7 - 247.7 -

Noise - - - -44.3 - -44.3

Accidents -17.3 -62.6 -23.2 -80.4 -40.5 -143.0

Running costs -28.1 -1,665.2 - - -28.1 -1,665.2

Travel time -183.3 -2,360.5 - - -183.3 -2,360.5

Pollutants - - - -27.4 - -27.4

CO2 - - - -37.0 -37.0

TOTAL -228.8 -4,088.3 224.5 -189.1 -4.3 -4,277.4
DIFFERENCE
bicycle-car -4,317.1 35.4 -4,281.7
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Future scenarios for cycling in Vienna
• 4% (5%) of all trips in Vienna are currently made by bicycle
• Targets in Vienna’s “Masterplan Traffic” aim at 10% (8%)
• Two future scenarios of increased bicycle use were calculated
• Estimations: 

o half of the additional trips will come from trips 
previously made by car, 

o only car trips with the average trip length of bicycle trips 
(3.9km) are shifted

o Necessary investments: increase bicycle facilities & 
campaigning

23Source: Trunk G. (2011)

Status quo Scenario 1 Scenario 2

Proportion of bicycle trips 4 % 6 % 7 %

Proportion of car trips 25 % 23 % 22 %



Changing modal split – resulting external benefit

24Source: Trunk G. (2011)
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Perception  and  reality ...

25Source: Andy Singer, http://andysinger.com/

http://andysinger.com/


Next steps:
Internalising external costs,
Getting more bicycles into our cities and
Creating space for people ...
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Thank you for your attention

Source: City of Münster, Press Office

Michael Meschik & Gregor Trunk, 
michael.meschik@boku.ac.at

Institute for Transport Studies, BOKU Vienna 

mailto:michael.meschik@boku.ac.at
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