
 

 

 University of Groningen

Are pricing policies effective to change car use?
Schuitema, G.; Steg, L.; Vlek, C.A.J.

Published in:
IATSS Research

DOI:
10.1016/S0386-1112(14)60180-1

IMPORTANT NOTE: You are advised to consult the publisher's version (publisher's PDF) if you wish to cite from
it. Please check the document version below.

Document Version
Publisher's PDF, also known as Version of record

Publication date:
2007

Link to publication in University of Groningen/UMCG research database

Citation for published version (APA):
Schuitema, G., Steg, L., & Vlek, C. A. J. (2007). Are pricing policies effective to change car use? IATSS
Research, 31, 21-31. https://doi.org/10.1016/S0386-1112(14)60180-1

Copyright
Other than for strictly personal use, it is not permitted to download or to forward/distribute the text or part of it without the consent of the
author(s) and/or copyright holder(s), unless the work is under an open content license (like Creative Commons).

The publication may also be distributed here under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license.
More information can be found on the University of Groningen website: https://www.rug.nl/library/open-access/self-archiving-pure/taverne-
amendment.

Take-down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Downloaded from the University of Groningen/UMCG research database (Pure): http://www.rug.nl/research/portal. For technical reasons the
number of authors shown on this cover page is limited to 10 maximum.

Download date: 28-10-2022

https://doi.org/10.1016/S0386-1112(14)60180-1
https://research.rug.nl/en/publications/765e7768-cd15-48e6-8b74-7597991737a4
https://doi.org/10.1016/S0386-1112(14)60180-1


IATSS RESEARCH Vol.31 No.1, 2007  21

ARE PRICING POLICIES EFFECTIVE TO CHANGE CAR USE? G. SCHUITEMA, L. STEG, C. VLEK

ARE PRICING POLICIES EFFECTIVE TO CHANGE  
CAR USE?

 Geertje SCHUITEMA Linda STEG Charles VLEK
 Department of Psychology  Lecturer, Department of Psychology Professor Emeritus, Department of Psychology 
 University of Groningen  University of Groningen University of Groningen 
 Groningen, The Netherlands Groningen, The Netherlands Groningen, The Netherlands

(Received December 21, 2006)

The effectiveness of transport pricing was considered in two studies regarding intended changes in car use if pricing policies 
were implemented. In the first study, respondents kept a travel diary for four days, noting all their car trips. Next, they indicated to what 
extent various pricing policies would affect the trips noted in the diary. In the second study, respondents indicated their intention to 
change their car use for various types of trips if pricing measures were implemented. By using tailored questionnaires, accurate feed-
back was provided about the financial consequences of pricing for each respondent separately. 

Results revealed that under pricing policies most people did not intend to change their car use. Pricing policies were relatively 
more effective when prices increased significantly. Especially visiting and shopping trips were affected, while commuting trips were 
hardly affected. Moreover, respondents were most likely to reduce their car use for short trips, which are an important source of CO2 
emissions and local air pollution.
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1. ARE PRICING POLICIES EFFECTIVE IN 
CHANGING CAR USE?

It is widely believed that negative impacts of car 
use can and should be considerably reduced1-4, for in-
stance through sophisticated transport technologies. 
However, technical measures are not sufficient to reduce 
all negative impacts, because their environmental benefits 
are often overtaken by increasing car use. Therefore, be-
havioural changes to reduce car use are necessary as well. 
Various strategies for changing car use have been pro-
posed5-8, among which is transport pricing. In this paper, 
factors that may affect the effectiveness of such pricing 
policies are examined. 

First, we consider which behavioural changes may 
occur when transport pricing is implemented (e.g., chang-
es in transportation mode, route, or destination; research 
question 1 (RQ1)). Second, because some trips are likely 
to be more easily adapted than others9, we consider how 
transport pricing would affect various types of trips (re-
search question 2 (RQ2)). Third, the effectiveness of dif-
ferent types of transport pricing is examined; for important 
characteristics of pricing policies specific hypotheses are 
formulated below.

Various policy features may affect the effectiveness 
of transport pricing on car use. First, a distinction can be 

made between push and pull measures. Push measures 
are aimed at directly reducing the attractiveness of car 
use. In case of transport pricing this implies an increase 
in the costs of car use, for example increasing fuel taxes. 
Pull measures are aimed at increasing the attractiveness 
of alternative transportation modes, and, consequently, at 
making car use relatively less attractive, for example by 
decreasing costs for public transport (PT). Because of its 
many individual advantages (e.g., speed, flexibility and 
comfort), car use is preferred by the vast majority, even 
by people who mainly use alternative modes of transpor-
tation10. Therefore, it is not likely that pull measures 
alone can significantly decrease the relative attractive-
ness of car use, and thus car use itself. Indeed, a decrease 
in the costs of using PT appeared not to affect car use: 
new bus passengers were mainly those people who used 
to walk or cycle11-12. Therefore, our first hypothesis is 
that push measures are more effective in changing peo-
ple’s car use than pull measures (Hypothesis 1).

Second, price level is very likely to affect car use: it 
is expected that pricing policies are more effective when 
price changes are larger (Hypothesis 2). 

Finally, the allocation of revenues from push mea-
sures may affect the effectiveness of transport pricing. 
Allocating revenues to benefit car users (e.g., by decreas-
ing car-related taxes) appears to be more acceptable than 
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allocating revenues to general public funds13-14. Howev-
er, allocating revenues to car users undermines the initial 
purpose of the measure, that is, increasing the costs of car 
use. Therefore, we hypothesize that transport pricing is 
less effective in changing car use when revenues are ‘re-
turned to car users’ instead of being allocated to general 
public funds (e.g., by decreasing labour taxes; Hypothe-
sis 3).

Most psychological studies on the effectiveness of 
transport pricing policies do not measure actual changes 
in car use, but only the intention to do so. Intentions to 
change behaviour do not necessarily go along with actual 
behavioural changes, because people may not think 
through their consequences in much detail. The studies 
presented below also focus on subjects’ intentions to 
change car use. Special care was taken to derive valid 
judgements on respondents’ intentions to change car use. 
First, financial consequences of transport pricing policies 
for individual car users were determined. Second, re-
spondents reported their current travel behaviour in de-
tail, and indicated to what extent transport pricing policies 
would affect these trips.

2. STUDY 1

In Study 1 we examined the effectiveness of two 
significant characteristics of transport policies on peo-
ple’s intention to change car use: Push versus pull mea-
sures (Hypothesis 1) and small versus large price changes 
(Hypothesis 2). Furthermore, it was examined which be-
havioural changes are likely to occur (RQ1). Finally, ef-
fects of pricing on 12 different types of trips were 
examined (RQ2).

2.1 Method
2.1.1 Sample

The sample consisted of 58 respondents. Respon-
dents possessed a driving licence and had access to a car. 
The sample was representative for the Dutch popula-
tion15, except for mean age, which was a bit higher than 
average. This was due to the fact that only car drivers 

(with minimum age 18) were interviewed.

2.1.2 Diary
Respondents registered all their car trips (‘from A 

to B’) in a travel diary from Thursday to Sunday. To fa-
cilitate respondents to recall specific trips for the later 
interview (see next Section), for each trip respondents 
noted departure time, starting point, trip length (in kms), 
trip purpose, arrival time and place, and whether they 
were the driver or passenger. The following trip purposes 
were distinguished: (1) returning home, (2) visiting 
someone, (3) work or education, (4) business, (5) going 
out, (6) sports, (7) recreation, (8) shopping (except for 
groceries), (9) bringing or picking up somebody, (10) 
holiday, (11) grocery shopping, and (12) other. For each 
day, a maximum of 8 trips could be registered. At the end 
of the diary, respondents indicated their gender, age, in-
come, education, and household type. 

2.1.3 Interview
Within a week after completing the diary, respon-

dents were interviewed at their home in person or by tele-
phone. Respondents were asked to indicate how an 
increase in fuel prices (push measure) and a decrease of 
PT fares (pull measure) would affect the car trips regis-
tered in the travel diary. Half of the respondents were first 
presented with the push measure, the other half first eval-
uated the pull measure. Between three subgroups, both 
measures varied systematically among a low, middle and 
high price level. For the push measure, fuel prices would 
increase by 5, 10 or 20 cent per litre. For the pull mea-
sure, PT fares would decrease by 10, 20 or 50%. The total 
study design is given in Table 1.

For each trip recorded in the travel diary, respon-
dents indicated whether and how they would change this 
trip if the push or pull measure, respectively, would be 
implemented. For the pull measure the response catego-
ries were (1) no change (i.e., sticking to the car), or 
changing transportation mode to (2) bus, (3) train, (4) 
tram, or (5) subway, instead of the car. For the push mea-
sure, these categories were extended with (6) going by 

Table 1  Design and number of respondents per condition

Push measure
increase of fuel prices

N Pull measure
decrease of PT fares

N

Price level

low  5 cent increase 22 10% decrease 18

medium 10 cent increase 18 20% decrease 21

high 20 cent increase 18 50% decrease 19

Note: Respondents were randomly assigned to a ‘push’ and ‘pull’ condition.
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foot or (7) bicycle, (8) do not make the trip at all, (9) 
combine this car trip with other trips, or (10) change the 
destination of the car trip.

2.2 Results
2.2.1 Which car trips were made?

Altogether, respondents registered 777 trips during 
four days (Fig. 1). Unsurprisingly, most trips were made 
to return home from various destinations. Next, most 
trips were made for grocery shopping, work or education, 
and visiting. Trips to go out, holiday and recreation trips 
were infrequent. This distribution corresponds fairly well 
with the pattern of car trips made by the general Dutch 
population in 200316.

2.2.2 Do people intend to change their car trips?
Of all car trips made (across price levels), respon-

dents intended to change 2.6% (i.e., 20 car trips) if PT 
fares would be reduced. Increasing fuel prices would af-
fect 5.3% of all car trips (i.e., 41 car trips). However, in-
creasing fuel prices especially resulted in a reduction of 
short trips: 5.3% changed trips and 2% reduction of car 
kilometres; whereas a decrease in PT fares especially af-
fected longer car trips: 2.6% changed car trips and 7.3% 
reduction of car kilometres. The overall difference be-
tween the number of changed car trips for push versus 
pull measures was not statistically significant (t (57) = 
-3.4, p = 0.17)17.

2.2.3 Which types of car trips are changed?
As Figure 2 shows, respondents intended, across 

policies and price levels, to change car trips to return 
home most often. This is not surprising, since a car trip to 
return home is linked to an outgoing car trip serving an-
other purpose. Next, car trips to go (grocery) shopping 

were most likely to be replaced. Car trips that respon-
dents hardly intended to change were visiting trips, trips 
to go to work/ education, bringing/ picking up someone, 
business trips and “other” car trips. Since car trips for 
sports, recreation, going out, and holidays were hardly 
made (Fig. 1), it is not surprising that these types of trips 
were infrequently replaced. 

2.2.4 Does price level affect people’s intention to 
change their car use?
Figure 3 shows that the higher the increase in fuel 

prices, the more respondents intended to replace car trips 
(Fpush (2, 55) = 4.30, p < .05)18. As part of the ANOVA, 
contrast tests were conducted to examine the differences 
between high, medium and low price changes separately. 
An increase of fuel prices with 20 cent per litre led to 
more changes in car use than an increase with 10 cent 
per litre (t (18) = 2.93, p = .01). No significant difference 
was found between increases of 20 versus 5 cent per 
litre (t (34) = 1.02, p = .31). No significant difference was 
found between a 5 cent price increase and a 10 cent 
price increase either (t (17) = -1.94, p = .07).

In case of a reduction of PT fares, people tended to 
replace more car trips if fares were reduced more strong-
ly (Fpull (2, 55) = 2.55, p = .09). Especially when PT fares 
were reduced by 50%, the tendency was that more car 
trips were replaced compared to a reduction of 20% (t 
(19) = 1.77, p = .09), but not compared to a fare reduction 

returning home

work/education

grocery shopping

visiting

other
bringing/picking up 
someone
shopping

business

sports 

going out
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holidays

Fig. 1 Distribution of car trips as reported in travel dia-
ries over 4 days, for 12 different trip purposes
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of 10% (t (22) = 1.51, p = .15). No significant difference 
was found for the number of replaced car trips between a 
10% and 20% reduction of PT fares (t (26) = -.57, p = 
.57)19.

2.2.5 How do people intend to adapt their car trips?
Overall, most respondents intended to cycle or walk 

more often instead of driving their car when fuel prices 
would increase (Table 2). A few respondents indicated to 
use the train or to stop making the trip at all when fuel 
prices would increase. When fares of PT were reduced, 

respondents intended to travel more often by train and, to 
a lesser extent, by bus instead of by car.

2.3 Discussion
In general, visiting and shopping car trips would be 

most frequently changed, whereas commuting car trips 
would be hardly changed (RQ1). When fuel prices were 
increased, people indicated to replace mostly shorter car 
trips by walking or cycling. When PT fares were decreased, 
mostly longer car trips would be replaced by trips made by 
train or bus (RQ2). Respondents tended to replace more 
car trips when fuel prices are increased than when PT fares 
are decreased. However, this difference was not statisti-
cally significant (Hypothesis 1), which may be due to the 
small sample size. Furthermore, the results indicate that a 
large price change would be more effective than medium 
and low price changes (Hypothesis 2). 

3. STUDY 2

In Study 2, people’s intention to change car use was 
examined when two types of kilometre charge were im-
plemented. Changes in car use (RQ 1) were considered 
for three different trip motives (i.e., commuting, visiting 
and ‘other’ trips; RQ 2). Furthermore, the effect of price 
level (Hypothesis 2) and revenue allocation (Hypothesis 
3) were examined. 

3.1 Method
3.1.1 Sample

A computerized questionnaire survey was conduct-
ed among 562 Dutch car users selected from a larger 
telepanel of a Dutch marketing research institute. Of the 
total sample, 288 respondents were car users who experi-
enced road congestion when travelling to work at least 
twice a week. Compared to the general Dutch car user, a 
majority of these drivers was male and had a relatively 
high income and educational level, which is typical for 
Dutch ‘congestion drivers’20. The other 274 respondents 
were randomly selected from the total panel, provided 
that they had a driving licence and had access to a car. 
This group was representative for the Dutch population15, 
except that the average age was somewhat higher, be-
cause the minimum age of Dutch car users is 1821. 

3.1.2 Procedure and design
Each respondent first evaluated a flat and then a 

variable kilometre charge. For both the flat and variable 
kilometre charge 6 versions were made, varying in price 
(3 levels) and revenue allocation (2 levels). Each respon-

Table 2 Replacements of car trips when fuel prices 
increase or PT fares reduce

Replace car trip by Number of trips changed

increase fuel prices decrease PT fares 

change 
transport 
mode to

bus 0  6

train 2 12

tram 0  0

subway 0  0

walk 4 n.a.a

cycle 30 n.a.

not make trip at all 5 n.a.

combine trips 0 n.a.

change destination 0 n.a.

total 41 20
a n.a. = not applicable

Fig. 3  Total number of replaced car trips of respondents 
for increased fuel prices and reduced PT fares 
for low, medium and high price level 
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dent was randomly assigned to one version of the flat and 
one version of the variable kilometre charge. Below, both 
kilometre charges are described in more detail.
(1) Description of flat kilometre charge
 The flat kilometre charge implied that car drivers had 

to pay for each kilometre driven by car. The charge 
could be either 3, 6 or 12 cents per kilometre, while 
revenues were either used to reduce labour taxes or to 
reduce costs of car use (see left part of Table 3). It 
was made clear that the kilometre charge would be 
budget-neutral: revenues to benefit car users were ei-
ther used to abolish road taxes (low km price), abol-
ish road taxes as well as taxes on car purchase (medium 

km price), or abolish both these taxes as well as im-
proving and building road infrastructure (high km 
price). Next, the estimated cost increases for each re-
spondent were shown by multiplying the respondent’s 
annual kilometrage by the price level of the charge. 
In case revenues were used to benefit car users, an 
estimation of the personal benefits was given as well, 
based on weight and fuel type of the car respondents 
used most frequently (for the calculation of the ben-
efits, see Appendix). Also, total costs minus benefits 
were shown in case revenues were used to decrease 
costs for car users.

Table 3  Design and number of respondents per condition for flat and variable kilometre charge

FLAT KILOMETRE CHARGE VARIABLE KILOMETRE CHARGE

Revenue use to Revenue use to

general public 
funds

benefit car user general public funds benefit car user

low 
price 
level

price

revenues

fin. conseq.a

costs

benefits
total

N

3 cent/km

decrease labour 
taxes

annual kms*3

n.a.
n.a.
101

3 cent/km

abolish road taxes

annual kms*3 

see Appendix
costs -/-benefits
96

2 (o.r.h.b) versus 6 cent/
km (d.r.h.c)
decrease labour taxes

annual kms*2 (o.r.h.)/ 
annual kms*6 (d.r.h.)
n.a.
n.a.
96 

2 (o.r.h.) versus 6 cent/km 
(d.r.h.)

annual kms*2 (o.r.h.)/ 
annual kms*6 (d.r.h.)
n.a.
n.a.
96

average 
price 
level

price

revenues

fin. conseq.
costs

benefits
total

N

6 cent/km

decrease labour 
taxes

annual kms*6 

n.a.
n.a.
94

6 cent/km

abolish road taxes 
and taxes on car 
purchase 

annual kms*6

see Appendix
costs -/- benefits
91

4 (o.r.h.a) versus  
12 cent/km (d.r.h.)
decrease labour taxes

annual kms*4 (o.r.h.)/ 
annual kms*12 (d.r.h.)
n.a.
n.a.
94

4 (o.r.h.a) versus  
12 cent/km (d.r.h.)
abolish road taxes and taxes 
on car purchase 

annual kms*4 (o.r.h.)/ 
annual kms*12 (d.r.h.)
n.a.
n.a.
91

high 
price 
level

price

revenues

fin. conseq.
costs

benefits
total

N

12 cent/km

decrease labour 
taxes

annual kms*12 

n.a.
n.a.
88

12 cent/km

abolish road taxes, 
taxes on car purchase 
and invest in road 
infrastructure

annual kms*12

see Appendix
costs -/- benefits
92

8 (o.r.h.a) versus 24 cent/
km (d.r.h.)
decrease labour taxes

annual kms*8 (o.r.h.)/ 
annual kms*24 (d.r.h.)
n.a.
n.a.
88

8 (o.r.h.a) versus  
24 cent/km (d.r.h.)
abolish road taxes, taxes on 
car purchase and invest in 
road infrastructure

annual kms*8 (o.r.h.)/ 
annual kms*24 (d.r.h.)
n.a.
n.a.
97

a fin. conseq. = financial consequences; b o.r.h. = outside rush hours; c d.r.h. = during rush hours
Note: Respondents were randomly assigned to one of the conditions of the flat and variable kilometre charge.



EFFORTS TO REDUCE CO2 IN THE TRANSPORTATION FIELD

26  IATSS RESEARCH Vol.31 No.1, 2007

(2) Description of variable kilometre charge
 The variable kilometre charge implied that higher 

prices were applicable during rush hours than outside 
rush hours (between 7.00–9.00 a.m. and 5.00–7.00 
p.m.). Three price levels were distinguished: low (2 

cents/km outside rush hours versus 6 cents/km 
during rush hours), medium (4 versus 12 cents), 
and high (8 versus 24 cents). Again, revenues were 
either used to reduce labour taxes or returned to car 
users (see right part of Table 3). Once more, it was 
made clear that the kilometre charge was budget-
neutral, implying that revenues used to benefit car 
use were either used to abolish road taxes (low km 
price), abolish road taxes as well as taxes on purchas-
ing cars (medium km price), or abolish both these 
taxes as well as improve and building road infrastruc-
ture (high km price). Next, an estimation of the cost 
increases was given. Since it was not known how 
many kilometres respondents drove during rush 
hours, total costs were indicated in case respondents 
would drive exclusively during rush hours (annual 
kilometrage was multiplied by km price during rush 
hours) and in case respondents would never drive 
during rush hours (annual kilometrage multiplied by 
km price outside rush hours). Only when revenues 
were used to benefit car users, an estimation of the 
benefits for the respondents was shown, as based on 

weight and fuel type of their most-used car (see Ap-
pendix). 

3.1.3 Questionnaire
A computerized questionnaire was designed to ex-

amine the effectiveness and acceptability of four trans-
port pricing policies. Below, the measurement of the 
effectiveness of the flat and variable kilometre charge are 
described in more detail22-23.
(1) Part 1: Current travel behaviour
 Respondents indicated fuel type (petrol, LPG or die-

sel) and weight category (light, middle or heavy ve-
hicle) for the car they used most frequently. Moreover, 
they indicated their average annual car kilometrage 
for private purposes (excluding business trips; M = 
19,068 km). Next, they indicated which percentage 
of this kilometrage was used for commuting (M = 
41.7%), visiting (i.e., go to see/ visit someone; M = 
26.5%) and ‘other’ trips (i.e., all car trips except for 
commuting, business or visiting trips; M = 31.8%).

(2) Part 2: Effectiveness of flat kilometre charging
 Respondents first evaluated the effects on their car 

use of a flat kilometre charge. Only those who had 
indicated before that they made one or more com-
muting car trips a week indicated their intention to 
change their commuting car use if the flat kilometre 
charge would be implemented. Subjects’ intention to 

Table 4  Flowchart representing the measurement of subjects’ intention to change car use 

Flat kilometre charge

Step 1 Step 2 Step 3
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)

how many 
commute car trips 
would be changed 
in 4 weeks?

→

divide number of 
changed commute 
car trips over 
alternative modes

→ go to 
visiting  
car trips

no ↓
↓
no

at least 1 
visiting car 
trip a week?

yes
→

change 
visiting 
car trips?

yes
 →

how many visiting 
car trips would be 
changed in 4 
weeks?

→

divide number of 
changed visiting 
car trips over 
alternatives modes

→ go to 
‘other car 
trips

no ↓
↓
no

at least 1 
‘other’ car trip 
a week 

yes
→

change 
‘other’ car 
trips?

yes
 →

how many ‘other’ 
car trips would be 
changed in 4 
weeks?

→

divide number of 
changed ‘other’ car 
trips over 
alternative modes

no ↓ no ↓ ↓

Proceed with variable kilometre charge (following the same scheme)
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change car trips was measured in three steps (see 
Table 4). Next, the same procedure was followed 
for visiting and ‘other’ car trips. Again, these ques-
tions were presented only to respondents who had 
indicated to make one or more visiting or ‘other’ car 
trips a week.

 First, respondents indicated whether or not they 
would change their car trips when a flat kilometre 
charge would be implemented ((1) yes, change car 
use to avoid cost increase or (2) no, no change in car 
trips)24. Only respondents who indicated to change 
commuting trips (N = 395), visiting trips (N = 450) 
or ‘other’ car trips (N = 522) answered the more de-
tailed questions about changes in these trips as ex-
plained below. 

 Second, respondents who had indicated to change 
their car use, estimated how many trips they would 
change for each purpose per 4 weeks. For this pur-
pose, for each type of trip the self-reported number 
of car trips per week was multiplied by 4. The com-
puted total number of trips made in 4 weeks was pre-
sented to the respondents to ensure that respondents 
would provide valid assessments, and to enable re-
spondents to indicate small numbers of intended car 
trip changes. On average, 17 commuting, 7 visiting 
and 14 ‘other’ car trips were made in four weeks. 

 Third, respondents indicated how they would replace 
the car trips that they intended to change. The alter-
natives were: changing transportation mode by using 
(a) PT, (b), non-motorized transport (e.g., walk, cy-
cle), (c) other motorized transport (e.g., moped, mo-
torcycle), (d) carpool, or (e) not making the trip at all. 
For commuting car trips the options (e) ‘not making 
a trip because of a reduction of working days’ and (f) 
‘working at home’ were added.

(3) Part 3: Effectiveness of variable kilometre charging
 Respondents evaluated the variable kilometre charge 

as described above. The questions and procedure 
were identical to the scheme followed for the flat ki-
lometre charge, with one exception: in the third step, 
an additional alternative for intended changes in car 
use was added, namely (g) ‘change travel times’, 
since this option is highly relevant in case of time-
dependent kilometre charging. 

3.2 Results
3.2.1 Do people intend to change their car use?

When the flat kilometre charge was implemented, 
almost 11% of the respondents indicated they would 
change their commuting car trips, while a significantly 

higher percentage of about 25% would change their visit-
ing (t (315) = 5.7, p < .001) and ‘other’ car trips (t (369) 
= 5.9 p < .001; Fig. 4). For the variable kilometre charge, 
the number of changed car trips did not differ for com-
muting, visiting, and ‘other’ purposes. 

A paired t-test revealed that respondents intended 
to change their commuting car trips more often in case of 
a variable kilometre charge, compared to a flat kilometre 
charge (t (392) = 6.5, p < .001). For visiting and ‘other’ 
car trips, no differences were found between the flat and 
variable kilometre charge. 

3.2.2 How many car trips would be changed by respon-
dents who intended to reduce their car use?
Figure 5 represents the percentages of car trips 

changed in four weeks when the flat and variable kilome-
tre charge would be implemented. Those who intended to 
change planned to change approximately half of these 
trips. Overall, respondents indicated to change mostly 
visiting and ‘other’ car trips. 

The variable kilometre charge appeared to be more 
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effective than the flat kilometre charge in changing the 
number of visiting (t (62) = -2.2, p = .04) and ‘other’ car 
trips (t (66) = -2.5, p = .01), while for commuting trips no 
significant differences were found.

3.2.3 How do people change their car trips?
Respondents who intended to change their car use 

would mostly switch to alternative transportation modes 
(notably PT and non-motorized transport; see Table 5) 
when the flat kilometre charge would be implemented. In 
this case, respondents rather frequently indicated to stop 
making visiting and ‘other’ car trips at all, whereas for 
commuting trips this option was hardly chosen. Replac-
ing car trips by other motorized transport was not chosen 
frequently. For the flat kilometre charge, carpooling was 
an alternative for almost 20% of the commuting trips, 
whereas working at home was not often chosen as an al-
ternative for commuting trips.

In case of a variable kilometre charge, respondents 
who intended to change their car use would, for almost 
half of these car trips change their travelling times. Also, 
respondents expected to switch to other modes of trans-
portation (i.e., using PT and non-motorized transport) as 
well. Other motorized transportation as well as refraining 
from making a trip were hardly an alternative. In case of 
the variable kilometre charge, commuting car trips were 
hardly changed into carpooling or working at home. 

3.2.4 Are changes in car use related to price level and 
revenue use?
Chi-square tests25 were used to examine whether 

revenue allocation and price level were related to respon-
dents’ intention (yes or no) to change their commuting, 
visiting and ‘other’ car trips. Obviously, analyses were 
only conducted for respondents who made these trips at 

least once a week. Results are presented in Figures 6a, 6b, 
7a, and 7b.

For the flat kilometre charge, more respondents in-
tended to change their commuting trips when revenues 
were allocated to decreasing labour taxes (16.8%) com-
pared to when revenues were used to benefit car users 
(6%; 2 (1) = 11.30, p < .001). Revenue allocation was 
unrelated to intention to change visiting ( 2 (1) = 2.61, 
p < .106) and ‘other’ car trips ( 2 (1) = .96, p < .327).

The higher the price level of the flat kilometre 
charge, more people intended to change their visiting car 
trips ( 2 (2) = 9.97, p = .007). When the price level was 
12 cent/km 33.8% people indicated to change their car 
use, 28.3% when the price level was 6 cent/km, and 
18.1% when the price level was 3 cent/km. Price level 
did not significantly affect the number of respondents 
who intended to change their commuting ( 2 (2) = 7.73, 
p < .155) and ‘other’ car trips ( 2 (2) = 3.71, p < .156).

In case of the variable kilometre change, revenue al-
location and price level did not affect respondents’ intention 
to change their commuting ( 2

revenue use (1) = 3.0, p < 
.332; 2

price level (2) = 1.11, p < .572), visiting ( 2
revenue use 

(2) = .96, p < .327; 2
price level (2) = .90, p < .639) and 

‘other’ car trips ( 2
revenue use (1) = .71, p < .399; 2

price 

level (2) = 2.35, p < .309). 

3.3 Discussion
Results revealed that about 11% of the respondents 

under a flat and 26% under a variable kilometre charge 
would change their commuting car trips, while roughly 
25% would change their visiting and ‘other’ car trips 
when kilometre charging would be implemented. Of 
those who intended to change their car use, most respon-
dents would switch to other transportation modes, espe-
cially public or non-motorized transport (RQ1). For 

Table 5 Percentage of changed car trips, divided over various alternatives for respondents who intended to 
change their car trips when a flat and variable kilometre charge is implemented

N Alternatives for changing car use

change travel mode to

PT non-motorized 
transport

motorized 
transport

not making 
trip 

change 
travel times

work at 
home

carpool

Flat km 
charge

commuting  45 31.7 32.3 9.5 0.5 n.a.a 6.5 19.5

visiting 119 17.6 44.5 9 28.8 n.a. n.a. n.a.

‘other’ 125 13.3 64.8 1.8 19.9 n.a. n.a. n.a.

Variable km 
charge

commuting 102 17.7 12.7 8.8 0.6 47.8 7.9  4.5

visiting 114 13.6 28 1.7 8.8 47.8 n.a. n.a.

‘other’ 116 14.1 28.9 1.5 8.2 47.3 n.a. n.a.
a n.a. = not applicable
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visiting and ‘other’ car trips, some respondents would 
stop making these trips at all. In case of a variable kilo-
metre charge, respondents’ also intended to change their 
travel times. This option was chosen for almost half of 
the trips that would be changed.

Respondents were likely to change more visiting or 
‘other’ car trips than commuting trips (RQ2). Those who 

intended to change their car use would change approxi-
mately half of the number of trips usually made.

Hypothesis 2 was partially confirmed: higher price 
levels of the flat kilometre charge especially affected vis-
iting trips, but not commuting and ‘other’ car trips. In 
case of the variable kilometre charge, no effect of price 
level on intention to change car trips was found.
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Hypothesis 3 was partially confirmed: more people 
intended to change their commuting car trips when reve-
nues of the flat kilometre charge were allocated to de-
crease labour taxes compared to when revenues were 
used to benefit car users. However, revenue allocation did 
not affect changes in visiting and ‘other’ car trips. Also, 
for the variable kilometre charge, revenue allocation had 
no effect on people’s intention to change car use. 

4. GENERAL DISCUSSION

In line with Jakobsson, Fujii and Gärling26, it was 
shown that when costs of car use increased (either by in-
creased fuel prices or by kilometre charges), shopping 
and visiting trips were affected most, whereas commut-
ing trips were much less affected (RQ1). Instead of mak-
ing trips by car, those people who changed their intended 
car use generally chose to travel by other modes of trans-
portation such as public transport, walking or cycling 
(RQ2). When a price increase might be avoided by chang-
ing travel times (which fits a variable kilometre charge), 
this option was chosen most often. This is an interesting 
result: changing travel times seems to be perceived as a 
more feasible option than other alternatives, probably be-
cause it requires relatively little effort.

We also examined how policy characteristics were 
related to changes in car use. First, it was expected that 
push measures, reducing the attractiveness of car use, 
would be more effective in changing car use than pull 
measures (Hypothesis 1). Although the average extent of 
changes in car trips were in line with this expectation, 
differences were not statistically significant, possibly due 
to the relatively small sample size. Nevertheless, the re-
sults of Study 1 have some important implications. First, 
it appeared that lowering public transport fares (a pull 
measure) mainly reduced (a small number of) longer car 
trips. Second, an increase in fuel prices (a push measure) 
mainly resulted in a reduction of short car trips, which 
were often replaced by trips made by foot or bicycle. De-
spite the fact that the total kilometre reduction was rather 
small, these changes may significantly reduce (urban) 
traffic problems. Short car trips are often made in densely 
populated areas, causing relatively high levels of air pol-
lution and other nuisance. Consequently, push measures 
may significantly contribute to improving local environ-
mental quality.

Second, it was expected that large price changes 
would be more effective than small price changes (Hy-
pothesis 2). Results of Study 1 revealed that a high in-
crease of fuel price resulted in more car-use changes than 

low and average fuel price increases. However, in Study 
2 the influence of price level on the effectiveness of kilo-
metre charging was less clear. As in Study 1, for a flat 
kilometre charge more respondents intended to change 
their car use when the price per kilometre would be high, 
but this was found for visiting trips only. For the variable 
kilometre charge, price level appeared not to influence 
the effectiveness of the charge, which may have to do 
with the fact that a small kilometre price already had 
quite strong effects on car use; people could relatively 
easily evade the measure by changing their travel times. 
Thus, for some transport pricing policies small price 
changes may be rather effective, whereas for other poli-
cies, strong price increases may be needed to change car 
use; this seems to depend on the ease of behavioural ad-
aptations (e.g., changing travel times versus changing 
transportation mode). 

Hypothesis 3 was partly confirmed: in case of a flat 
kilometre charge, more people indicated to change their 
commuting car trips when revenues were allocated to de-
crease labour taxes compared to using revenues to benefit 
car users (i.e., abolishing fixed car taxes and/or improv-
ing road infrastructure). However, for other types of trip 
revenue allocation was not related to changes in car use. 
For the variable kilometre charge, people’s intention to 
change car trips appeared not to be related to revenue al-
location. 

In summary, the results of both studies revealed 
that the effectiveness of transport pricing depends on 
various policy-relevant factors. When the aim of pricing 
is to reduce congestion, a variable kilometre charge may 
well cause significant changes in the travel times of com-
muter car drivers. However, when the aim is to reduce 
local air pollution or CO2 emissions, a variable kilometre 
charge may be less effective, because the number of trips 
will be hardly reduced. In that case, introducing overall 
cost increases of car use (e.g., via a flat kilometre charge) 
may be more effective, because this would primarily af-
fect the number of short car trips which are especially 
burdening in densely populated areas. 
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APPENDIX

Table to calculate benefits for car users when reve-
nues of kilometre charges are used to abolish road taxes. 
The numbers are based on the road taxes that were in 
place in 2004. 

Car weight /fuel type Petrol Diesel LPG

light (<1000 kg) 220  550  500

middle class (1000 – 1250 kg) 350  700  700

heavy (>1250 kg) 550 1100 1100

Calculation of the benefits for car users when rev-
enues of kilometre charges are used to abolish road taxes 
and taxes on the purchase of cars. The numbers are based 
on taxes that were in place in 2004.

Car weight /fuel type Petrol Diesel LPG

light (<1000 kg)  520 1150  800

middle class (1000 – 1250 kg)  850 1400 1200

heavy (>1250 kg) 1200 2000 1750
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