
1 Introduction

In June 2019, urban planning, travel behavior and accessibility were at the heart of the public debate in 
Flanders (Belgium). The reason for this unusual event was the launch of the so-called “mobiscore” by 
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Car dependency beyond land use: Can a standardized built 
environment indicator predict car use?

Abstract: In June 2019, the government of the Flemish Region 
(Belgium) launched the “mobility score,” a standardized built 
environment indicator that informs citizens in Flanders about the 
walking or cycling accessibility from their dwelling to a range of basic 
amenities and public transport stops. The development of the mobility 
score was developed to be a tool to raise awareness of the environmental 
impact of travel. Against this backdrop, this paper assesses the extent to 
which the mobility score can predict car use and aims to contribute to 
the line of research that studies travel patterns in relation to accessibility, 
spatial context, and travel mode choice. Based on the data from the 
Flemish Travel Behavior Survey, we analyze the effect of the interaction 
between the built environment, frequency of car use and vehicle 
kilometers traveled. Our findings illustrate that frequent and intensive 
car use is not an exclusive feature of suburban and rural residents in 
Flanders, or of those who travel long distances. The outcomes show that 
the mobility score can predict the frequency of car travel but only in 
the inner city. As for other areas, travel behavior shows little variance 
among respondents. The presence of a company car in a household is 
a much stronger predictor of vehicle kilometers traveled than any other 
variable, including the built environment. Travel behavior turns toward 
car use once a household acquires a car, almost regardless of the type 
of neighborhoods where respondents live. In Flanders, policy has so 
far been directed more toward curbing car use than discouraging car 
ownership. Our findings suggest that it could be more effective to aim 
for the latter, as this prevents the development of a cycle of car-oriented 
behavior in the first place.
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the Flemish government. The mobiscore is a standardized built environment indicator that aims to raise 
public awareness of the environmental impact of residential choice.1 By the end of 2019, the mobility 
score was the 13th most googled keyword in Belgium, thus preceding topics such as the football com-
petition and the national election. The mobility score informs citizens in Flanders about the walking or 
cycling accessibility from their dwelling to a range of basic amenities (schools, shops, services) and public 
transport stops. Every dwelling’s mobility score is publicly available and ranges from 0 to 10. A high 
score—close to 10—indicates outstanding accessibility on foot or by bike, whereas a low score signifies 
the opposite. Unsurprisingly, this results in high scores for urban environments (over 8.5) and poor 
scores in rural areas (below 5) (Figure 1). Mobility scores over 9 only occur in the cores of the largest 
cities (Brussels, Antwerp and Ghent), followed by scores from 8 to 9 in the urban agglomerations and in 
the cores of smaller cities. Real estate agencies integrated the score on their websites, enabling potential 
tenants or buyers to objectively compare the rate of accessibility between different dwellings.

The development of the mobility score was primarily devised as an attempt to curb the continuous 
growth of sprawl and its associated negative effects. According to a report by the European Environment 
Agency, Belgium is one of the hotspots for urban sprawl in Europe (European Environment Agency, 
2016). As such, the mobility score was drawn up as a strategy to motivate households to reduce the 
environmental impact of travel by choosing their dwelling “wisely.” The assumption is that trips from 
a dwelling with a high mobility score are more likely to have a less adverse impact on the environment 
than trips originating from a dwelling with a low score. One of the reasons for the overheated debate 
in the press and on social media was that rural inhabitants felt stigmatized because of their residential 
choice while blaming urban citizens for their so-called moral superiority. They argued that a lack of 
public transport and dedicated bicycle infrastructure leaves them no other choice than a car, and more-
over, that the low mobility score of their dwelling does not properly reflect their travel behavior. As 
such, a theoretically neutral standardized built environment indicator such as the mobility score quickly 
became politicized: the public and some policy makers interpreted the score as a means to provide us 
with insights on and predictions of travel patterns. The magnitude of the score became equated with the 
likelihood that sustainable travel would occur, or that modal shift would at least occur in the near future. 

This paper aims to examine the extent to which the current travel behavior in Flanders is in line 
with the travel behavior we would expect based on the mobility score: is the mobility score—as a proxy 
for the built environment—a good predictor of travel patterns? How successful is the mobility score in 
explaining the impact of the built environment on car use and can we indeed conclude that the impact 
of travel on the environment decreases when the mobility score increases? 

After articulating some theoretical considerations, the paper introduces the study area. The next 
part of the paper describes the selected approach for this study, the data and methodology. The remain-
ing section presents the analyses with the main findings of the research and finally addresses the conclu-
sion and discussion.

2 Effects of the built environment on car dependency

Urban planning policies are often considered promising in overcoming or mitigating the effects of cur-
rent car-oriented travel behavior (Banister, 2008). In urban areas, the shorter distances to concentrations 
of shops and facilities and the availability of public transport (and occasionally cycling infrastructure) 
provide a favorable setting to travel in a sustainable way, whereas other characteristics, such as conges-

1 Although the indicator primarily refers to accessibility, we translate the “mobiscore” indicator in the remainder of this paper 
as “mobility score.”
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tion, unsafe travel conditions or limited or expensive parking space, discourage car travel. This mecha-
nism is captured by the notion of the “land-use transport feedback cycle” (Wegener & Fürst, 2004). 
Hence, integrated land use and transport planning might induce a modal shift and a reduction in the 
number of kilometers traveled by car (Ewing & Cervero, 2010, 2017; Naess, 2012). There is ample 
evidence that the built environment can indeed influence travel behavior and car ownership, but the 
lively debate within the field illustrates that there is no agreement on its approximate magnitude, nor on 
which characteristics of the built environment yield the largest effect (Clifton, 2017; Ewing & Cervero, 
2017; Naess, 2019; Stevens, 2017). Previous research indicated that the explained variance of the built 
environment is usually low, which means that spatial characteristics explain travel behavior only to a 
limited extent (Boussauw & Witlox, 2011; Naess, 2014). That should come as no surprise because the 
reasons why people travel and how they travel differ and are strongly influenced by, for example, age, 
gender, income, or employment status (Naess, 2014). Moreover, Fransen et al. (2019) highlighted the 
importance of an individual’s spatio-temporal constraints in relation to travel behavior. Travel behavior 
is thus very person specific and context related. Nevertheless, and even considering residential self-selec-
tion, the mechanism by which people choose their residential location based on their travel preferences 
and needs, the autonomous influences of built environment characteristics on travel still matter as long 
as demographic and socio-economic characteristics of the respondents are accounted for (Naess, 2014; 
Humphreys & Ahern, 2019). Integrating land use and transport planning can have positive outcomes 
on traffic safety and on the health and the quality of life of inhabitants of urbanized areas (Nieuwenhui-
jsen, 2020). Moreover, urban planning can increase the accessibility for those who are hindered from 
obtaining a driver’s license and thus risk missing opportunities to fully participate in society (Fransen 
et al., 2018). In that sense, urban planning can assist in reducing the number of people who have no 
other mode choice than a car. Scholars have described this lack of choice as “car dependency” (Jeekel, 
2013; Jones, 2011; Stradling, 2007; Wiersma et al., 2016; Wiersma, 2020). In this strand of research, 
car dependency is defined from the point of view of accessibility, as a feature of the built environment 
and in relation to transport systems. Based on a set of predefined variables, standardized built environ-
ment indicators enable us to map the regions that are car-dependent (Silva & Pinho, 2010; Wiersma 
et al., 2016). However, it is widely contented that car dependency reaches beyond aspects of the built 
environment. For instance, we can distinguish a psychological approach on car dependency that directs 
its attention to aspects of status of the car and attitudes towards transport modes, emphasizing the socio-
psychological benefits that come with car driving (Steg, 2005) and scrutinizing the role of choice and 
habit (Anable, 2005; Handy et al., 2005). For Flanders, our study area, the experiment of Storme et al. 
(2020) illustrates that, despite respondents being highly motivated, and despite financial incentives that 
support switching to alternative travel modes, only few of them managed to omit car use in their daily 
lives. This example illustrates how our lives and lifestyles became increasingly car dependent. Sociologists 
refer to this as the lock-in of the car system, highlighting the importance of long-term patterns, struc-
tures, and feedback cycles (Dennis & Urry, 2009; Urry, 2004). In a similar vein, social practice theory 
argues for an approach which does not focus on the behavior of individuals, but rather puts practices 
central as units of analysis (Shove et al., 2012). As Watson (2012) and Cairns et al. (2014) argue, this 
focal shift away from individual travel behavior potentially leads to identifying policy interventions 
that can contribute to reducing car dependence but are currently not considered. Mattioli et al. (2020) 
provide a profound insight into the political economy of the car-dependent transport system, uncover-
ing constituents, processes, and characteristics. In summary, and regardless of the considered approach 
or research field, when discussing car dependency, we identify strong path dependency as a common 
denominator.
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3 Study area

The research area is the Flemish region, part of Belgium. Belgium is a federal state, divided into three re-
gions: the Flemish Region (Flanders) in the north, the Walloon Region (Wallonia) in the south, and the 
Brussels-Capital Region. In 2019, the Flemish region had approximately 6.6 million inhabitants, and 
an average population density of 484 inhabitants/km2 (Statistiek Vlaanderen, 2020). The metropolitan 
areas of Antwerp (500,000 inhabitants) and Ghent (250,000 inhabitants) are located in Flanders, as 
are ten regional cities (with a population of around 100,000 inhabitants) and a series of smaller urban 
centers and municipalities. The Brussels Capital Region, which is the largest agglomeration in Belgium 
with over one million inhabitants, is geographically situated in the center of Flanders, although it is not 
administratively part of it. 

As mentioned, Belgium is heavily sprawled. This is the result of a historical and political process, 
which has its roots in the 19th century. Specific policy choices combined with prosperous financial-eco-
nomic growth enabled a preferred model of living: in the countryside, in a detached house with a private 
garden (De Decker, 2011). Additionally, a deficient spatial policy and a lack of strong planning instru-
ments led to a pattern of small cores, ribbon development and a dispersed “nebula” of housing, jobs 
and amenities that are often located in the periphery at car-oriented locations (De Vos, 2015; Verbeek 
et al., 2014). This self-reinforcing process is associated with ever-increasing mutual distances between 
homes, jobs, and daily facilities (Boussauw & Witlox, 2011; Mustafa & Teller, 2020), and reproduces 
and strengthens car dependency over time. 

Regarding modal split, 62.91% of all trips in Flanders are conducted by car, and vehicle kilometers 
traveled increased by 6% between 2007 and 2016 (Statistiek Vlaanderen, 2018). For trips between 1 
and 2 km, 56% travel by car, and this percentage increases to 73% for trips up to 5 km. 77.65% of 
the total amount of kilometers are traveled by car (Reumers et al., 2017). The car fleet is continuously 
expanding, with an increase of 25.8% between 2000 and 2019 (Statbel, 2020). Recently, the pace of 
the increase declined—from 1.5% yearly to 1.2% yearly—but nevertheless, car ownership in Flanders 
remains substantial with 529 cars per 1000 inhabitants, which is slightly higher than the average in the 
European Union (Statistiek Vlaanderen, 2018). These figures illustrate that a large number of inhabit-
ants of the Flemish region organize their lives around their car.

4 Data and methods

4.1 Measuring car use

This study aims to contribute to the line of research that studies travel patterns in relation to accessibility, 
spatial context, and mode choice. We focus on car use in relation to the mobility score. We consider the 
mobility score as a standardized environmental indicator that informs us on the degree of car depen-
dency, which we define as a feature of the built environment. We model car use in a twofold way: vehicle 
kilometers traveled (VKT), and frequency of car use. Building on Wiersma et al. (2016), who distin-
guish three temporal levels of car dependency (never needing a car; occasionally needing a car; needing 
a car daily) we adopt a similar approach and differentiate between daily, weekly and monthly car use.

4.2 Data

We used two data sources: one focusing on travel behavior and the other on built environment charac-
teristics. The first dataset is the Travel Behavior Survey for Flanders (TBS), commissioned by the Flem-
ish government (Janssens et al., 2018; Reumers et al., 2016; Reumers et al., 2017). The survey focused 
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on vehicle ownership, registered journeys, distances, travel modes and travel frequencies, and collected 
demographic characteristics of the respondents and their households. In addition, home addresses of the 
respondents were recorded. The respondents were randomly selected from the Belgian national register. 
To obtain a larger dataset, we merged the samples of the methodologically comparable surveys of 2015, 
2016 and 2017. The collection of the data from these surveys was conducted in exactly the same way 
and all three datasets have a similar sample size. Merging the samples enabled us to classify respondents 
based on the residential location while maintaining a sufficiently large number in each subgroup. As 
expected, we obtained a better model fit for the consolidated dataset than for each dataset separately. 
We excluded respondents younger than 18 (as 18 is the minimum age to acquire a driver’s license in 
Belgium) and only included respondents who possess a driver’s license and have at least one car in the 
household (n=2920). Although people without a driver’s license can be equally car-dependent (Kim, 
2011; Siren & Hakamies-Blomqvist, 2006; Shirgaokar et al., 2020), we consider car-passengers a sepa-
rate group and therefore did not include them in our analysis. The travel behavior surveys were carried 
out by Hasselt University between January 2015 and January 2017 by means of a questionnaire and an 
interview with each respondent. 

The second dataset is the GIS-database linked to the mobility score research report (Van Den Bergh 
et al., 2018), which enabled us to assign a mobility score to the dwelling of each respondent of the 
TBS. The score combines two main sets of indicators. The first set of indicators are the node and place 
values for the whole territory of Flanders (Verachtert et al., 2016). Node and place values indicate an 
area’s degree of accessibility (Bertolini, 1999). The node value refers to public transport accessibility: the 
number of destinations in a certain area accessible within a certain time frame. The place value concerns 
activities and amenities: the number and type of amenities accessible in a certain area. The second set of 
indicators comprises the reported travel behavior to amenities and services, derived from the travel diary 
from the TBS (Reumers et al., 2017). The mobility score is determined by a calculation of the expected 
average environmental impact of the journeys from a specific dwelling, with both mode and traveled 
distance considered. 

The reader may notice that the mobility score is based on the calculation of the node and place 
value, but also on the reported travel behavior (distance and mode) to amenities and services, derived 
from the travel diaries that are included in the TBS. This raises concerns regarding endogeneity because 
the TBS was used to check whether the mobility score has an impact on travel behavior. Therefore, we 
conducted our analysis both with the mobility score and subsequently with the underlying node-place 
value (which does not account for TBS data) as independent variables to test for sensitivity. Both analy-
ses yielded very similar results. For this reason, and because the mobility score (unlike the node and 
place value) is used as a tool to communicate towards a broad audience, we decided to proceed with the 
mobility score.
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Figure 1. Residential location of the respondents and distribution of mobility scores in the study area (after Van Den Bergh 
et al., 2018)

4.3 Variables

Our main goal is to assess the extent to which the mobility score predicts car use. Do theoretically car-
independent areas lead to less car travel and vice versa? As outlined in the previous section, we considered 
car use as having two components and this led us to consider two dependent variables: (1) frequency of 
car use and (2) vehicle kilometers traveled (VKT) in two separate regression models (see part 5). In the 
analysis, the mobility score is treated as the independent explanatory variable.

5 Analysis

5.1 Descriptive analysis

All analyses were carried out in SPSS (version 26). We introduce the samples and provide some descrip-
tive statistics before proceeding to the tests. Table 1 gives an overview of the distribution of mobility 
scores across our selected sample versus all the respondents of the TBS older than 18. Approximately 
one third of the respondents of the TBS live in a dwelling with a mobility score over 8, and almost one 
third live in a dwelling with a very low accessibility to amenities and public transport (mobility score < 
6). Compared to the population, a lower proportion of the subset has very high mobility scores (9.1-10), 
which already suggests an association between car ownership, driver’s license, and the built environment.



123Car dependency beyond land use: Can a standardized built environment indicator predict car use?

Table 1. Overview of mobility scores of the residence and socio-economic characteristics of the respondents (based on Reum-
ers et al., 2016; Reumers et al., 2017; Janssens et al., 2018) 

Respondents with driver’s license 
and car in household 

(n = 2920)

Respondents > age 18
(n=3864)

n proportion (%) n proportion (%)

Mobility scores

< 5.0 430 14.7 526 13.6

5.0-6.1 474 16.2 593 15.4

6.1-7.0 628 21.5 797 20.6

7.1-8.0 594 20.3 763 19.8

8.1-9.0 525 18.0 723 18.7

9.1-10.0 268 9.2 461 11.9

Age

18-25 years 218 7.5 502 13.0

26-45 years 936 32.1 1107 28.6

46-65 years 912 31.2 1029 26.6

66-75 years 601 20.6 747 19.3

> 75 years 253 8.7 479 12.4

Gender

male 1547 53.0 1894 49.0

female 1373 47.0 1970 51.0

Monthly net income 

€ 0-1000 336 12.5 563 16.5

€ 1001-1500 856 31.8 1227 36.0

€ 1501-2000 917 34.0 998 29.2

€ 2001-2500 326 12.1 348 10.3

€ 2501-3000 145 5.4 158 4.6

€ > 3000 114 4.2 118 3.5

Household composition

single and no children 282 9.7 528 13.7

single-parent family 116 4.0 162 4.2

couple and no children 1092 37.4 1286 33.3

two-parent family 1105 37.8 1199 31.0

adult living with one parent 62 2.1 132 3.4

adult living with two parents 193 6.6 405 10.5

other 70 2.4 101 3.9

Paid employment

yes 1766 60.5 1948 51.1

no 1154 39.5 1861 48.9
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Respondents with driver’s license 
and car in household 

(n = 2920)

Respondents > age 18
(n=3864)

n proportion (%) n proportion (%)

Number of cars/adult

no car / / 503 13.0

< 1 car 1277 44.1 1623 42.0

one car 1416 48.9 1482 38.4

> two cars or more 202 7.0 214 5.5

Company car

yes 311 10.7 346 10.3

no 2605 89.3 3014 89.7

Driver’s license

yes 2920 100.0 3132 81.9

no / / 693 18.1

Frequency use of car

daily 1497 51.3 1531 40.0

weekly 1152 39.5 1187 31.0

monthly or less 270 9.2 1107 28.9

Frequency use of train

daily 40 1.4 67 1.7

weekly 126 4.5 213 5.5

monthly or less 2646 94.1 3583 92.7

Frequency use of bus

daily 25 0.9 121 3.1

weekly 148 5.3 379 9.8

monthly or less 2639 93.8 3364 87.1

Frequency use of bicycle

daily 364 12.9 575 14.9

weekly 766 27.2 989 25.6

monthly or less 1682 59.8 2300 59.5

In addition, Table 1 shows that age groups 26-45 and 46-65 and men are more prevalent in the 
selected sample. The overview further indicates that income and household composition are positively 
associated with car ownership, as was to be expected from previous research. The variable that devi-
ates most from the population is employment status, probably indicating the importance of a car for 
commuting. More than half of the respondents (51.3%) in our selected sample drive a car daily. Also 
worth noting is the small share of respondents who use their car only on a monthly basis, supporting 
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the hypothesis that once people own a car, they tend to use it for a considerable amount of journeys 
and evolve towards a car-dependent lifestyle (Cullinane & Cullinane, 2003; Nolan, 2010; Van Acker 
& Witlox, 2010).

5.2 Group differences

To determine whether there are significant group differences between frequency of car use and mobility 
score, we ran a chi squared test of independence. According to the outcome of the test (p=0.00), there 
is indeed an association between car dependency and mobility score, although the estimated strength of 
the association is small (Cramer’s V=0.10). 

Subsequently, we conducted a post hoc test with standardized adjusted residuals. A residual is the 
difference between the expected frequency in case of no association between car use frequency and 
mobility score and the observed frequency in each cell of the crosstab (Table 2). The larger the residual, 
the further the observed frequency deviates from its expected value. According to Agresti and Franklin 
(2014), adjusted residuals greater than 2 or 3 account for significant deviation from independence. 
Mobility scores under 5 show a residual over 2 for daily motorists, while mobility scores over 8 show 
negative residuals below -2. Solely mobility scores below 5 and over 8 contribute to the significance of 
the chi squared test. This might lead us to conclude that characteristics of the built environment are 
associated with car use only for the most urbanized areas and the most remote areas. For the remaining 
mobility scores, our calculation indicates no significant association.

Table 2. Results of a chi squared test of independence; observed percentages and adjusted residuals

Percentages & adjusted residuals

Daily use Weekly use Monthly or less

< 5
60.0 33.0 7.0

(3.9) (-3.0) (-1.8)

< 5 - 6
51.5 41.6 7.0

(0.1) (1.0) (-1.9)

6,1 - 7 
53.0 38.4 8.6

(1.0) (-0.6) (-0.6)

7.1 - 8
53.9 38.7 7.4

(1.4) (-0.4) (-1.7)

8.1 - 9
45.5 42.3 12.2

(-2.9) (1.5) (2.6)

9.1 - 10
38.4 44.8 16.8

(-4.4) (1.9) (4.5)

Adjusted residuals appear between parentheses below observed percentages.

The mobility score is a standardized built environment indicator. Consequently, this analysis does 
not take into account socio-economic variables. However, as indicated in the literature review, the jour-
neys people make are strongly influenced by socio-economic characteristics of the household. Therefore, 
in order to confirm whether the mobility score still has an impact on car use when controlling for socio-
economic variables, we will run a multinomial regression, which we present in the next part.
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5.3 Regression results

5.3.1 Frequency of car use: Multinomial regression

We defined three possible discrete outcomes for the dependent variable “frequency of car use:” daily use 
of a car, weekly use of a car and monthly (or less) use of a car. For the selection of independent variables, 
we draw on the extensive body of literature that studied the relationship between car use, the built en-
vironment, and socio-economic variables. The question of which role car ownership plays in relation to 
travel behavior is a very pertinent one, especially since there is evidence of direct and indirect effects on 
car use, and hence on car dependency. Once people own a car, they tend to use it more often (Kitamura, 
2009; Nolan, 2010) and households that own several cars are likely to use their cars more (Dieleman 
et al., 2002; Van Acker & Witlox, 2010). Nolan (2010) suggested that there is a strong degree of habit 
or persistence in households’ car ownership decisions—once a car, always a car—which indicates that 
the car dependency of households can increase over time. The purchase of a car does indeed have a very 
strong transformative effect on individuals’ travel behavior (Mattioli et al., 2020). For this reason, we 
added “number of cars per household member” as a control variable. We also controlled for the pres-
ence of a company car. A company car is defined here as a car made available to an employee by his/her 
company that may also be used for private purposes. In Belgium, company cars are used by employers 
as a partly tax-exempt component of the remuneration package they offer to their staff, and are therefore 
often called “salary car” (May et al., 2019). In addition to the company car, employees often receive a 
fuel card from their employer, a fringe benefit enabling them to fill up at lower or no cost. Company 
cars annually cover much longer distances than private cars on average in Belgium. For instance, it 
is estimated that the commuting distance for employees with a company car is twice the distance of 
employees without one (May et al., 2019). The variable “company car” is included as a binary variable. 
Because there is ample evidence of the positive linear relationship between higher income, car use and 
car ownership (for an overview: Nolan, 2010; Zhang et al., 2014), we included monthly net income as 
a categorical variable. Furthermore, we added information on the household composition, as car own-
ership among singles is lower than in households with children (Potoglou & Kanaroglou, 2008). This 
is possibly induced by the relative inflexibility caused by time and space constrained child-related trips 
and activities, which limit the possibility to avoid rush-hours (Oakil et al., 2016). Dargay (2007) found 
that car ownership increases with age but tends to decrease beyond the age of 50. Gender is also con-
sidered to be an important variable (Van Acker & Witlox, 2010). Finally, we added variables regarding 
frequency of travel by train, bus, tram, and bike. We added the use of public transport and the bicycle 
as explanatory variables, as the use of these modes might have an impact on the frequency of use of cars. 
We found no evidence of multicollinearity between the selected variables, as assessed by tolerance values 
greater than 0.1.

When we include the mobility score as a sole explanatory variable, results are statistically significant, 
but yield extremely low pseudo R Squares (Nagelkerke R Square: 0.02; McFadden: 0.01). When we in-
clude all socio-economic variables, pseudo R Squares increase to 0.40 (Nagelkerke R Square) and 0.22 
(McFadden), pointing out that the control variables added a substantial amount of explanatory power. 
All respondents are more likely to travel daily than weekly or monthly compared to the reference group 
with the highest mobility score. For example, the odds of daily driving compared to weekly driving for 
respondents living in areas with a mobility score <5 is 2.3 (1/0.43) compared to a respondent living in an 
area with a score over 9. Considering monthly driving, the odds increase towards 4.5 (1/0.22). However, 
variance among the odds ratios of mobility scores between <5 and 9 are minor. This suggests that, once 
a household has acquired a car, the impact of the built environment only persists in the inner city, being 
the areas with the highest mobility score. This raises the question whether policy should primarily aim 
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at discouraging car ownership, or should instead attempt to increase the share of residential areas with a 
high mobility score—or combine both strategies.

Table 3. Coefficients of the logistic regression analysis

Weekly Monthly or less

(ref.: daily car use) p-value Exp(B) p-value Exp(B)

< 5 0.00** 0.43 0.00** 0.22

5-6 0.00** 0.54 0.00** 0.22

6.1-7 0.00** 0.56 0.00** 0.27

7.1-8 0.00** 0.52 0.00** 0.27

8.1-9 0.02* 0.62 0.00** 0.39

9.1-10 (ref.)

Cars per adult in the household

<1 0.00** 2.14 0.00** 18.46

1 0.04* 1.58 0.15 3.05

> 1 (ref.)

Company car

no 0.05* 1.43 0.82 1.09

yes (ref.)

Age

18-25 0.75 1.10 0.00** 0.07

26-45 (ref.)

46-65 0.00** 3.41 0.00** 8.45

66-75 0.00** 1.77 0.00** 2.51

>75 0.00** 1.98 0.00** 3.06

Gender

male 0.06 0.82 0.00** 0.31

female (ref.)

Household composition

single and no children 0.17 1.28 0.10 1.96

single-parent family 0.57 0.86 0.63 1.32

adult living with one parent 0.22 1.63 0.01* 7.58

adult living with two parents 0.82 0.94 0.06 2.65

couple and no children 0.06 1.28 0.21 1.36

two-parent family (ref.)

Paid employment

yes 0.00** 0.38 0.00** 0.34

no (ref.)
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Weekly Monthly or less

(ref.: daily car use) p-value Exp(B) p-value Exp(B)

Monthly net income (in euro)

0-1000 0.06 4.42 0.00** 2.48

1001-1500 0.03* 1.31 0.00** 1.91

1501-2000 (ref.)

2001-2500 0.42 0.81 0.29 1.79

2501-3000 0.13 0.77 0.88 1.05

> 3000 0.38 0.82 0.84 0.90

Frequency use bus

daily 0.02* 0.20 0.03* 0.10

weekly 0.29 0.45 0.18 0.33

monthly or less (ref.)

Frequency use train

daily 0.10 0.48 0.00** 0.08

weekly 0.07 2.52 0.44 0.30

monthly or less (ref.)

Frequency use bike

daily 0.00** 0.11 0.00** 0.08

weekly 0.00** 0.20 0.00** 0.08

monthly or less (ref.)

Nagelkerke R Square 0.40

McFadden 0.22
* p < 0.05. ** p < 0.01 

The number of cars per adult member in the household clearly has an effect on the frequency of 
car use. Respondents from households with one car or less per adult household member are more likely 
to travel less frequently compared to respondents with more than one car per adult household member. 
This is probably due to the absence of car competition between the members of the households. In one 
car households, the use of the car can be more restricted, while in households with a car available for 
each adult family member, there is no such constraint. Furthermore, the frequency of car use is hardly 
explained by income, except for the lowest income groups (below € 1500). From the threshold of more 
than 1500 euro/month, frequency of car use remains more or less equal among the different income 
groups. Employment status and consequently, the likelihood that people commute by car, affects car 
use as well, and so does age. This confirms previous findings that car use tends to decrease around the 
age of 50. The effect of household composition is negligible. Finally, the frequency with which people 
use other modes of transport is negatively associated with the frequency with which they drive a car. For 
those who drive a car weekly, the odds of riding their bike daily versus monthly is 9 (1/0.11). Accord-
ing to the analysis, we can cautiously conclude that the bike is primarily capable of substituting trips by 
car, although bus and train do play a (minor) role. This can be important for policy measures aimed at 
reducing car travel.
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5.3.2  Vehicle kilometers traveled

As mentioned in the introduction, the mobility score was developed with the aim of reducing the envi-
ronmental impact of travel, and hence reducing the vehicle kilometers travelled by motorized transport. 
For this reason, we decided to conduct an analysis with “vehicle kilometers traveled” (VKT) as the de-
pendent variable. Does a high mobility score lead to less vehicle kilometers traveled? 

In this part we present the results of the multivariate linear regression with vehicle kilometers trav-
eled as the dependent variable, mobility score as the explanatory variable, complemented with a range 
of socio-economic control variables. Extremely long travel distances (VKT over 70,000 km/year) were 
considered as outliers (n=12) and were consequently removed.

Table 4. Coefficients of the regression analysis
    

p-value Unstandardized B Standard Error Standardized B

<5 0.02* 1742.22 732.24 0.06

5-6 0.10 1172.79 719.43 0.04

6.1-7 0.20 867.44 682.66 0.04

7.1-8 0.11 1118.14 692.73 0.04

8.1-9 0.61 -355.54 696.13 -0.01

9.1-10 (ref.)

Cars per adult in the household

<1 0.31 421.05 413.39 0.02

1 (ref.)

>1 0.15 1064.49 740.42 0.03

Company car

no (ref.)

yes 0.00** 11874.76 587.76 0.35

Age

18-25 0.16 -1404.34 1005.87 -0.03

26-45 (ref.)

46-65 0.00** -1834.01 448.29 -0.08

66-75 0.00** -3116.83 709.84 -0.12

>75 0.00** -7217.04 868.45 -0.20

Gender

male (ref.)

female 0.00** -1199.60 368.57 -0.06

Household composition

single and no children 0.02* -1562.36 651.50 -0.05

single-parent family 0.74 -295.53 897.09 -0.01
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p-value Unstandardized B Standard Error Standardized B

adult living with one parent 0.19 -1920.39 1436.28 -0.02

adult living with two parents 0.70 -389.44 995.08 -0.01

couple and no children (ref.) 0.95 26.62 463.71 0.00

two-parent family (ref.)

Paid employment

yes (ref.)

no 0.31 -611.30 606.56 -0.03

Monthly net income (in euro)

0-1000 0.72 -240.20 665.77 -0.01

1001-1500 0.03* -945.82 443.15 0.04

1501-2000 (ref.)

2001-2500 0.01* 1528.80 567.58 0.05

2501-3000 0.03* 1699.27 799.26 0.04

> 3000 0.00** 4759.42 873.05 0.10

Frequency use car

Daily (ref.)

Weekly 0.00** -2605.27 406.87 -0.12

monthly or less 0.00** -3096.39 695.72 -0.09

Frequency use bus

Daily (ref.)

weekly 0.74 725.82 2163.92 0.02

monthly or less 0.54 1249.79 2042.81 0.03

Frequency use train

Daily (ref.)

Weekly 0.86 -307.22 1698.65 -0.01

monthly or less 0.68 613.32 1478.65 0.01

Frequency use bike

Daily (ref.) 0.33 576.18 593.90 -0.03

weekly 0.33 576.18 593.90 -0.03

monthly or less 0.14 836.37 559.26 0.04

R Square 0.34
* p < 0.05 ** p < 0.01    

Respondents living in a dwelling with a mobility score under 5 represent more VKT compared to 
respondents with a mobility score over 9. This corresponds with findings of previous research: respon-
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dents living in areas with a low node and place value are expected to cover longer distances to reach a 
number of amenities (Boussauw et al., 2011). Nevertheless, this only holds for mobility scores under 
5, as the analysis shows no significant differences in VKT between the other mobility score categories. 
Moreover, standardized beta coefficients for mobility scores are low, so the power of the mobility score in 
explaining VKT is rather limited. Frequency of car use, company car, age and income are much stronger 
predictors than mobility score. Notably, the variable “company car” stands out. The outcome of the 
regression confirms that beneficiaries of a company car drive significantly more. Owners of a company 
car, and respondents with higher incomes, are responsible for more VKT than low-income groups and 
respondents without a company car. VKT tends to decrease as age increases. Women travel less kilome-
ters by car, but the difference to men is very small. We found no significant effects of household com-
position and employment status. The impact of other modes on VKT is negligible. Whereas our first 
regression demonstrated that the more respondents ride a bike, the less they drive a car, the use of the 
bike or public transport has no effect on VKT according to the linear regression. This may raise concerns 
over the ability of other modes to replace the car for longer distances and effectively reduce emissions.

The R2 indicates that 34% of the observed variance in distance traveled can be explained by the 
model. If we redo the regression analysis on the basis of solely the mobility score, we obtain a signifi-
cant result with a nevertheless negligible R2 equating to 0.01. However, using only “company car” as a 
control variable, the R2 is, in line with what was to be expected considering that the variable “company 
car” shows the largest standardized beta coefficient, remarkably high: 0.20. This means that the presence 
of a company car in a household is a much stronger predictor of VKT than any other variable in the 
regression, including the built environment. Policies that aim at reducing VKT in Flanders are expected 
to be more successful when tackling the company car system than when motivating people to live in a 
dwelling with a high mobility score.

6 Discussion and conclusion

This research was designed to determine the effect of the built environment on car use by means of the 
mobility score, a standardized built environment indicator. The outcomes show that the mobility score 
does affect frequency of car use. Nevertheless, our findings suggest that the effect is weak and that once 
below the threshold of 9, the mobility score no longer has an impact on the frequency of car travel. 
When assessing VKT, we only note significant effects when considering mobility scores lower than 5 
and higher than 9. Regarding the scores between 5.1 and 9, travel patterns are very similar between 
categories of respondents, although they may live in very different areas when it comes to characteristics 
of the built environment. 

Our findings demonstrate that frequency of car use and VKT decrease with age. This might in-
dicate that older respondents rely more on destinations in the vicinity of the dwelling. Respondents 
with lower incomes travel significantly less frequently and cover fewer kilometers by car, even when 
controlling for their mobility score. In the public debate on the mobility score in Flanders, one of the 
recurrent comments was that the mobility score would not properly reflect actual travel behavior. Based 
on the analysis, we can indeed conclude that a standardized built environment indicator is not able to 
capture the diversity in travel patterns among different age and income groups. From the threshold of 
1500 euro/month, the frequency of car use is no longer explained by income, although income is a fairly 
strong predictor of VKT. Households with moderate incomes can drive as frequently as households with 
a higher income, but their destinations are generally located closer to their dwellings. A similar conclu-
sion concerns gender: males and females tend to travel by car with more or less the same frequency, but 
males cover longer distances. 
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We cannot make solid predictions about travel patterns solely based on the mobility score. In that 
sense, the mobility score does not entirely meet the expectations set by the Flemish government. This is 
because the mobility score is a standardized indicator, unable to capture personal features and structural 
constraints. For example, the calculation of the mobility score does not take into account where and 
when household members of a particular dwelling carry out their daily activities, or which and how 
many vehicles they possess. Moreover, the mobility score neglects the strength and the far-reaching effect 
of the car-dependent system in people’s daily household organization. 

The discussion of the mobility score has illustrated that a complex concept as car dependency can-
not be captured by a standardized built environment indicator alone. Nevertheless, there are some good 
reasons to develop standardized environmental indicators. Firstly, regarding policy, the indicator informs 
the government about suitable locations for new or additional developments, and pinpoints which areas 
are worth densifying and diversifying and which ones are not. This is the reason why the node-place 
value analyses were conducted in the first place. Secondly, we could interpret the mobility score as a “re-
silience score.” The data of the TBS report the actual travel behavior. However, if we consider potential 
travel behavior, the neighborhoods with high mobility scores illustrate the type of built environment 
that is a precondition for moving towards a less car-dependent society. Neighborhoods with low mobili-
ty scores are less well prepared to make the transition to a post-carbon transport system. For the residents 
themselves, the advantage of a high mobility score is abundantly clear. If one day, for some reason, it is 
no longer feasible for some to acquire or to drive a car, families living in a home that is characterized by 
a high mobility score will fare better than the families in remote areas. In communicating the mobility 
score to the public, it might be wiser to highlight these aspects than to focus on the expected less tangible 
environmental benefits (which are, as our research illustrated, very limited anyway). In that sense, the 
role of urban planning lies primarily in shaping the built environment in such a way that certain travel 
preferences can easily be materialized by a wide range of people, as to contribute to breaking the cycle of 
car dependency (Handy, 2017; Wiersma, 2020). 

In line with other research, our study highlighted the importance of socio-economic characteristics 
in travel behavior research, characteristics in which transport policy can hardly intervene. Nevertheless, 
what emerged from this study is the importance of car ownership when discussing car dependency. Our 
findings indicate that, once a household acquires a car, and especially in households with more than one 
car per adult household member, travel patterns are oriented towards car use, almost regardless of the 
type of neighborhoods respondents live in, except for the inner city. In Belgium, policy has so far been 
more directed towards curbing car use than discouraging car ownership. Our findings suggest that it 
could be more effective to aim for the latter, as this prevents the development of car- oriented habits in 
the first place. Municipalities could start experimenting with car-free neighborhoods when (re)develop-
ing areas with high mobility scores. Moreover, with respect to communication about the mobility score, 
the stress could be put more clearly on the possible consequences of going to live in a neighborhood 
with a high mobility score: new residents should be aware that parking one or more cars in front of their 
dwelling will not be obvious. Consequently, such areas would more readily be presented as neighbor-
hoods where car use is the exception rather than the rule. Further research could identify in more detail 
which factors play a critical role in the decision to buy and hold on to a car, primarily in urban areas, 
and to assess to what extent the car is a necessary attribute for the organization of life. When it comes to 
decreasing VKT, the most promising direction is to intervene in the current beneficial system of com-
pany cars for employees. 

Regarding potential long-term effects of COVID-19 on car travel and car dependency, we do 
not expect any significant changes in results with a dataset that would be collected after the pandemic. 
Although people became more familiar with place-independent work and teleworking, this does not 
necessarily lead to less car travel or less VKT because of the presence of constant time travel budgets (Van 
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Wee & Witlox, 2021).
Overall, our findings illustrate that frequent and intensive car use is not an exclusive feature of 

suburban and rural residents, neither an exclusive feature of those who need to travel long distances. 
Although the built environment is a necessary condition to enable sustainable transport, it is far from 
sufficient to break the cycle of car dependency. By solely focusing on the role of the built environment, 
we risk simplifying and ignoring the complex and institutionalized drivers behind car dependency.
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