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(7) Figure 14 and 15 show the distribution of external costs to the separate cost categories in the high climate cost scenario 
and in the low climate cost scenario respectively. Accident costs and climate costs are the main cost elements in the high 
climate cost scenario, contributing 41% and 37% respectively to the total external costs. Accident costs play the largest 
role in the low climate cost scenario.
 
Figure 14: Share of cost categories for cars in Eu-27 (high climate costs)

Figure 15: Share of cost categories for cars in Eu-27 (low climate costs)
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(8) Figure 16 presents the average external costs per 1,000 vehicle kilometres driven. This figure is useful as it corresponds 
to actual vehicle usage. All values are given for a driving distance of 1,000 vehicle kilometres. The lowest value – below 
100 e/1,000 vkm – occurs for Cyprus. Romania, Lithuania, Luxembourg and Austria have the highest costs; between 150 e € 
and 200 e €. Average climate change costs with their constant CO2 cost factor are fairly stable for all countries, varying around 
50 e per 1,000 vkm. Using this figure of 50 e per 1,000 vkm, we arrive at a proposed level of 5 eurocents per kilometre for 
a car charge depending on distance. In all European countries, a “Climate protection Charge” of around 5 eurocents per km 
would need to be established in order to move forward towards “user pays principles”. The largest cost component, again, is 
the cost of uncovered accidents. Accident costs are country specific (GDP-weighted); consequently variation is high.

 

Figure 16: Average external costs from cars per 1,000 vkm by country 59

(9) The database allows comparisons along many different lines. It must be stated as above, however, that comparisons 
between different countries are sometimes not directly possible for the following methodological reasons:

	 • �Structural specifications of a country (e.g. accident levels) or strong differences within a country (e.g. rural/urban 
ratio) restrict the explanatory power of the average values we have calculated. 

	 • �Cost factors for accidents, noise and air pollution are weighted by national GDP. In any given situation, these 
factors should be taken in line with the specific situation in that country to make it comparable to other economic 
data.

	 • �The methodology applied by CE Delft tries to avoid biased cost allocations between countries by using the 
nationality perspective. Uncertainties in the calculation based on this principle might however still influence the 
results for some countries. Examples are countries with a large degree of transit traffic (e.g. Austria) or a large 
number of commuters into/out of a country (e.g. Luxembourg); as well as very small countries, where small case 
numbers might possibly lead to artificial results. Therefore it is suggested that close analysis of the individual 
figures of each country is made before discussions are started in individual countries. 

(10) Although comparisons between countries are not recommended without looking closely at the details, the results for a 
single country are nevertheless valuable and helpful. Each country value gives the national stakeholders and citizens a 
good impression of the magnitude of external car costs in their specific country. 

59. �No vehicle kilometer data available for Malta. Average EU-value 
used instead as factor for person kilometer

External Costs of Car use: results section
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 (1) Based on the assumptions described in this study, the cars used within the EU-27 externalize about 373 billion e 
per year (high estimate) on to other people, other regions and other generations (low estimate: 258 billion z). This is a 
considerable sum, and it leads to a level of car use that is ineffi cient from the perspective of society. Because “others” pay 
for large parts of the costs of transport, Europeans travel by car too much to enable an effi cient situation. This in part also 
explains why there is a high level of congestion in parts of the EU.

(2) The fi ndings of this study clearly show that the frequent claim “that cars cover all their internal and external costs” 60  
cannot be sustained. Although no detailed estimation of charges and earmarked taxes of cars attributable to external costs 
has been made in this study, it is obvious that a sum in the range of 300 to 400 billion z of earmarked funds against these 
costs cannot be reached. On the contrary; it must be stated that car traffi c in the EU is highly subsidized by other people and 
other regions and will be by future generations: residents along an arterial road; taxpayers; elderly people who do not own 
cars; neighbouring countries; and children, grandchildren and all future generations subsidize today´s traffi c. They have to 
pay, or will have to pay, part of the bill.

(3) These fi ndings suggest that political action is urgently needed. The sooner this happens, the more the transition process 
can be designed in a smooth, effi cient, socially acceptable and environmentally friendly manner. The longer that action is 
delayed, the stricter, more severe and more expensive this process will be. 

The results of this study advocate that the European union should embark as soon as possible on a pro-
cess that estimates external costs regularly and develops a smooth integration path of these costs into 
transport prices: Slowly and steadily, designed well in advance of implementation, with accompanying 
measures to support adaptation. Let it be remembered that there is no intention of creating additional 
revenue from transport users: the intention is to give price signals so that everybody adapts and hope-
fully nobody has to pay these prices. Then, all costs would be reduced, effi ciency would be increased.

(4) Economic price settings and regulatory measures, framework settings and (land use) planning measures need at least 
as much political attention as technology. User price increases by internalising the external costs in consumer prices, while 
offering alternatives to car use, can change behaviour substantially – and this may be the cheapest option. Reducing the 
total number of vehicle kilometres travelled has the greatest effect on greenhouse gas emissions, and there is no risk of 
rebounding effects.

CONCLuSIONS: MAgNITudE OF ExTERNAL 
COSTS, APPROAChES FOR POLITICAL ACTION 

6.

  60. Baum, et al., 2008
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(5) Technology measures such as biofuels or electric vehicles focus mostly on higher energy efficiencies and on reduction 
of greenhouse gases. Their effects on all other cost components of external costs are smaller. Noise and air pollution, as 
well as the large cost component of accidents, remain high, causing ongoing negative effects on society. 

(6) Many projections of avoidance curves are based on new technologies aimed only at achieving greenhouse gas emission 
reductions. The discussion about greenhouse gas reductions in transport is primarily left to automobile technology experts. 
This approach is misleading because other fields (like economic approaches or land use approaches or behavioural changes) 
are neglected; and these are fields in which reductions come at a much cheaper price. The TransPoRD-project as a key 
research project on European greenhouse gas reduction measures in the transport sector concludes: “Technologies known 
today will not be sufficient to achieve GHG reduction targets of -60% to -80% by 2050”61 . Consequently, a combination of 
all possible approaches is needed: internalisation of external costs, pricing measures, technology development, land use 
changes, strong regulation (e.g. banning fossil fuel cars in certain regions after certain years). Modal split changes are 
needed to tackle the problem. 

41
  61. Schade, 2011, p. 11
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Name of Package Measures included Cost [€Z/Ton 
CO2 if not 

stated 
otherwise]

Potential CO2 
reduction (Mt CO2), 
EU-27, 2050 if not 
stated otherwise

Source

Injection Technology HCCI (Homogeneous Charge Compression 
Ignition)

933 211 (Akkermans, et al., 2010), p. 178

Drive and Transmission Continuous variable transmission 14,427 50 (Akkermans, et al., 2010), p. 225

Direct-Shift Gearbox > 1,000  McKinsey, 2007

Reduction engine friction <20  McKinsey, 2007

 70 Z/vehicle 3% less fuel Mock, P., 2010 

Heat/Cooling Manage-
ment 

Latent-heat storage, exhaust heat recupe-
ration, intercooling, dual cooling circuits, 
cooling fl uid shutdown system

1,022 122 (Akkermans, et al., 2010) , p. 186

Heat cooling management <20  McKinsey, 2007

Dual cooling circuits, exhaust heat recupe-
ration

170 Z€/vehicle 3% less fuel Mock, P., 2010 

Engine Control System Variable compression ratio (depending on 
load situation), cylinder deactivation, start-
stop system, variable valve timing, fuel qua-
lity sensor

3,335 112 (Akkermans, et al., 2010) , p. 194

Electrical System - Ener-
gy Supply

Solar panels on vehicle roofs, energy effi -
cient alternators, intelligent battery sensors 

2,956 178 (Akkermans, et al., 2010) , p. 182

Electrical System - Ener-
gy Demand

LED lights, electric power steering (steering 
assistance only in case of steering activi-
ties), electric vacuum pumps, intelligent 
fuel pumps

64 (Akkermans, et al., 2010) , p. 212

Lightweight Construc-
tion

Utilization of advanced lightweight design 
and materials, elimination of unnecessary 
convenience features, smaller capacity fuel 
tanks to avoid additional weight

7,644 152 (Akkermans, et al., 2010) , p. 190

 Not specifi ed 2-10 Z/kg 
weight reduction

0.3 l/km and 100 kg 
weight reduction

Mock, P., 2010 

APPENdICES8.
Table 5. Overview of CO2 reduction measures and its potentials and costs
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Name of Package Measures included Cost [€Z/Ton 
CO2 if not  

stated  
otherwise]

Potential CO2 
reduction (Mt CO2), 
EU-27, 2050 if not 
stated otherwise

Source

Aerodynamics/  
Resistance

Improved aerodynamics, reduced engine 
friction losses, low resistance tyres, tyre-
pressure monitoring system, low viscosity 
lubricants

1,059 83 (Akkermans, et al., 2010) , p. 202

Low resistance tyres 30 Z€/set of 2% less fuel Mock, P., 2010 

Improved aerodynamics 75 Z/vehicle 1.5% less fuel Mock, P., 2010, p. 30

Hybrid Vehicles Substitution of conventional by hybrid cars 
(mild and full)

5,928 159 (Akkermans, et al., 2010) , p. 198

Hydrogen Fuel Cell  
Vehicles

Replacement of fossil fuel cars by hydrogen 
fuel cell 
vehicles according to the ADAM 2 Degree 
Scenario projections

70 (Akkermans, et al., 2010), p. 218

Battery Electric Vehicles Substitution of internal combustion engines 
by electric engines (complete substitution 
by 2050) 

5,542 689 (Akkermans, et al., 2010) , p. 209

CNG/LPG Substitution of gasoline and diesel by CNG 
cars

4,525 75 (Akkermans, et al., 2010) , p. 206

Biofuels Ethanol as substitute for gasoline 130-320  McKinsey, 2007

Hydrogenated vegetable oil as substitute 
for diesel

190-240   

Land Use policy Measures which alter the form of urban 
areas and promote greater density of acti-
vity with a view to reducing travel distance 
between activities.

 21 (Akkermans, et al., 2010) , p. 255

Urban traffic control  
systems

Urban traffic control systems (signal setting)   (Akkermans, et al., 2010) , p. 251

National road user  
charging

7 eurocent / km on average  248 (Akkermans, et al., 2010), p. 247

Urban cordon charges 4 E peak, 2 E off-peak  13 (Akkermans, et al., 2010), p. 245

Urban distance based 
charging

7 eurocent / km  64 (Akkermans, et al., 2010), p. 446

Feebate Tax-subsidy, depending on CO2 emissions  49 (Akkermans, et al., 2010) , p. 326
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Name of Package Measures included Cost [€Z/Ton 
CO2 if not 

stated 
otherwise]

Potential CO2 
reduction (Mt CO2), 
EU-27, 2050 if not 
stated otherwise

Source

Fuel duty, CO2-tax & ETS Pricing instruments targeting operational 
cost of use of transport equipment (via dif-
ferentiated excise fuel tax, CO2 tax or ETS)

 182 (Akkermans, et al., 2010) , p. 330

Parking Halving public parking supply  16 (Akkermans, et al., 2010) , p. 260

Doubling public parking charges  11 (Akkermans, et al., 2010) , p. 259

Parking cash out scheme (the employer of-
fers the employee some form of cash incen-
tive to forgo their parking)

  (Akkermans, et al., 2010) , p. 266

Levy on private non-residential parking 
spaces (including workplace parking space)

  (Akkermans, et al., 2010) , p. 265

Car labelling Mandatory car labelling 0 - (Akkermans, et al., 2010), p. 304

Fuel consumption moni-
toring/ benchmarking 

Policy measures for companies, fl eet 
owners and private vehicle owners, tech-
nological measures such as the use of fuel 
economy devices in vehicles.

very cost-effi -
cient

1,321 (Akkermans, et al., 2010) , p. 299

Eco driving Schooling, media campaigns, incentives, 
etc. for eco-effi cient driving, technological 
measures e. g.: gearshift indicators and 
pedal feedback

low 132 (Akkermans, et al., 2010) , p. 299

Eco Driving Gear shift indicator, fuel consumption dis-
play, tyre pressure monitoring system, opti-
mising usage of  air conditioner

-30  McKinsey, 2007

Optimized vehicle 
utilization

Trip sharing, vehicle sharing, route planning, 
etc. Measures can be identifi ed on various 
levels: ITS, company policies, personal 
behaviour 

 67 (Akkermans, et al., 2010), p. 311

Vehicle maintenance Vehicle maintenance: use of proper engine 
lubricants, tire infl ation, engine tuning, air 
fi lter, etc. This can be combined with man-
datory vehicle inspections.

 59 (Akkermans, et al., 2010) , p. 307

Speed enforcement 
current limits 

A variety of possible measures which en-
force current speed limits either through use 
of standard measures such as signing and 
speed cameras or through use of Intelligent 
Speed Adaptation (ISA).

 21 (Akkermans, et al., 2010) , p. 286

Speed limit reduction (70mph down to 60mph)  42 (Akkermans, et al., 2010) , p. 287

Modal changes Modal shifts can be obtained in various 
ways: legislations prohibiting some forms 
of road transport, taxation and pricing poli-
cies, etc. 

Depends on 
measure

- (Akkermans, et al., 2010) , p. 316

Public transport fare 
reduction

Halving urban bus/train/metro fares In 
urban areas

21 (Akkermans, et al., 2010) , p. 270
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Name of Package Measures included Cost [€Z/Ton 
CO2 if not  

stated  
otherwise]

Potential CO2 
reduction (Mt CO2), 
EU-27, 2050 if not 
stated otherwise

Source

Bus frequency 50% increase in Bus/train/metro frequency 
in urban areas

  (Akkermans, et al., 2010), p. 270

Walking and cycling – 
basic 

Measures encouraging walking and cycling 
– some infrastructure provision, but mainly 
soft measures

low 64 (Akkermans, et al., 2010) , p. 277

Walking and cycling –
visionary (p. 278)

Visionary approach oriented towards Euro-
pean best practice examples (infrastructure 
provision, cultural change as well as mea-
sures to encourage)

low 214 (Akkermans, et al., 2010) , p. 278

Smarter choices (p. 282) ‘Soft’ measures: personalised journey plan-
ning, car clubs, travel plans, public transport 
information and marketing, cycling and 
walking promotion and travel awareness 
campaigns.

low 96 (Akkermans, et al., 2010) , p. 282
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