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Multiple issues are associated with company cars in the academic debate, such as

excessive car use and welfare loss. Company cars, provided by organizations to

their employees, are often seen as a subsidy for private car ownership throughout

Europe, especially in Belgium. Belgium is the first country in Europe to develop

a legal framework in which organizations can replace the company car system

with alternative solutions such as a corporate mobility budget. The objective of

this study was to gain insight into the intentions of employees to replace their

company car with this mobility budget. We have carried out an online survey

among 527 company car drivers to predict the financial compensation that is

required to replace the company car with more sustainable transport modes.

On average, respondents required e683 per month to give up their company

car. A stepwise linear regression analysis identified familiarity with alternative

transport modes, environmental concern, accessibility, and income as the primary

predictors of this financial preference. These variables have been proven to be

significant predictors of mode choice as well. The findings can help to identify

opportunities for generating a modal shift in organizations.

KEYWORDS

stepwise linear regression, car users, sustainable mobility, financial preference, travel

behavior, company cars, employee mobility

1. Introduction

Commuting is one of the most important travel purposes (Pooley and Turnbull, 2000).
However, commuting and work-related trips by car increase congestion and have an adverse
impact on the environment as most such trips are carried out in peak hours (De Borger and
Wuyts, 2011; Harding, 2014; May et al., 2019). In Europe, many employees are provided with
a company car, i.e., “a car that is made available to a worker by his/her company or employer
and which may be used for private purposes” (May et al., 2019, p. 2). This phenomenon has
been increasing since the car became popular in Europe in the 1960s (Pooley and Turnbull,
2000; Dataforce Transport Environment, 2020; Vanacker, 2020; Vandenbroucke et al., 2020).
When the company car is used for commuting and other personal purposes, it is often
taxed in a beneficial way for both the employee and the employer. Therefore, company
cars are a popular part of the remuneration package and are often used to compensate
for the high taxes on labor. Approximately 57% of all newly registered cars in Europe and
Belgium are registered by a company (Dataforce Transport Environment, 2020). However,
many externalities are associated with the favorable conditions of having access to a company
car. First, the cost of the tax benefits is substantial: In Europe, deductions and write-offs for
company cars are estimated ate32 billion. Second, company cars drive longer distances than
private cars (Laine and Van Steenbergen, 2017; Dataforce Transport Environment, 2020),
resulting in higher levels of air pollution and congestion. Additionally, company cars often
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have larger engines than the average car, and providing company
cars encourages employees to find a workplace further away from
home (Potter et al., 2006).

Belgium provides a clear example of the association between
the favorable fiscal climate of company cars and their negative
externalities. The tax burden on labor in Belgium is the highest in
the EU (Princen, 2017). Consequently, the subsidies for the private
use of company cars are high compared to the European average,
as well as their proportion of company cars (Princen, 2017).
Simultaneously, Belgium performs poorly on reducing greenhouse
gas emissions and air pollution (IRCEL, 2016) and obtained second
place in the ranking of the EU Hours spent on road congestion
annually (Box, 2019). Despite the pressure of the European Union
to reform the Belgian fiscal system of company cars (Princen, 2017),
the legislation concerning company cars had not changed much
until recently. This is problematic for organizations that would
like to take social responsibility and improve climate change by
stimulating sustainable travel behavior among their employees.
Employees consider company cars as an acquired right and are
therefore very reluctant to support policies that impair the benefits
of their company car. Due to the negative externalities associated
with company cars, a search for alternative measures and solutions
has become more pressing.

Considering the European climate accord, many current
studies focus on electrifying the car fleet. However, making
company cars more environmentally friendly does not reduce
mileage. By reducing the number of company cars, modal shift and
the avoidance of travel can also be achieved. Since organizations
provide company cars for many reasons, most research focuses on
understanding and changing government policies. The preferences
of the actual user, i.e., the employee, are often overlooked
and are essential in the acceptance of a sustainable corporate
mobility policy.

Organizations can influence the commuting behavior of their
employees in different ways. A combination of restrictive measures
that discourage car use with rewarding measures that encourage
sustainable alternatives (“sticks and carrots”) is the most efficient
(Hole, 2004; Vanoutrive et al., 2010). One of these rewarding
measures could be a financial incentive given to employees who
decide to give up their company car. If the possibility (or obligation)
to exchange the company car for financial compensation is
provided, employees might shift toward alternative solutions, or
in the worst case, buy their cars, which generally result in fewer
kilometers driven. In Belgium, a policy measure called “Cash for
Car” (CFC) has recently been introduced, where organizations can
allow employees to voluntarily exchange their company car for a
cash equivalent. With CFC, Belgium is the first EU country to set
up a legal framework for exchanging the company car for a cash
equivalent (Jacobs, 2019). The potential success of this measure, in
light of reproducing this framework in other European countries,
can only be assessed if we gain insight into the preferences of
company car drivers. These preferences shape the two research

Abbreviations: PT, Public transport; CFC, Cash for Cars; MB, Mobility budget;

TCO, Total cost of ownership; MaaS, Mobility as a Service; OLS, Ordinary Least

Squares; VIF, Variance inflation factor; SD, Standard deviation; SE, Standard

error.

questions of this study: “How effective is financial compensation
as an incentive to exchange an employee’s company car for more
sustainable transport modes in organizations?” and: “What is the
minimum level of financial compensation that organizations need
to offer to employees to encourage them to exchange their company
car for more sustainable transport modes?” With more sustainable
transport modes, we focus on transport modes other than the car,
e.g., public transport or active travel. The literature suggests a wide
range of variables associated with car dependency andmode choice.
In our research, we will examine whether these predicting variables
also show significant associations with the studied financial
compensation. After all, an important aspect of (mode) choice is
related to the cost of the available options (Palma and Rochat, 2000;
Commins and Nolan, 2011; De Witte et al., 2013). The answers to
these questions can help organizations to implement sustainable
mobility measures and to identify early adopters.

This study is structured as follows: First, a literature review
situates the Belgian company car landscape in a European context
and summarizes the variables related to mode choice and car
dependency. Second, the methodology to answer the research
questions is discussed. Based on an online survey of 527 company
car drivers, we used stepwise linear regression to model the
variables associated with their required financial compensation.
The analysis and the results follow afterward. In the last section,
we discuss the results and conclude the article with limitations,
corporate and policy recommendations, and recommendations for
further research.

2. Brief literature review

2.1. Determinants of mode choice linked to
financial preference

Company cars are defined in this research as motorized
vehicles that are made available by employers to their employees,
which the employee can also use for private reasons. Apart
from being a mere instrument to make professional trips, the
company car has become an extremely popular fringe benefit
because of its beneficial tax treatment. In addition to company
cars, organizations can offer more sustainable alternatives such as
public transport (PT) passes and cycling allowances, as part of
a sustainable management strategy. Pull measures often consist
of financial rewards that compensate for the disadvantages
of alternative modes of transport, which appears to be a
successful measure in promoting sustainable mobility policies
(Kingham et al., 2001; Cairns et al., 2010; Van Malderen et al.,
2012). Although there is evidence that promoting alternative
modes of transport by providing financial compensation leads
to a more sustainable mobility behavior of employees, we
do not have much insight into the determinants that make
certain employees more susceptible to these financial incentives
than others.

To gain more insight into which determinants cause a stronger
preference for these financial rewards, pushing employees toward
a sustainable transport mode, we linked the concept of the choice
of alternatives to utility theory, and choice modeling. Utility theory,
also known as consumer behavior theory, is based on the individual
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and rational decision-making process (Barbera et al., 1998; Bacci
and Chiandotto, 2019). Choice modeling is based on (random)
utility theory and is used to model individual decision processes
via revealed and stated preference studies. Utility theory (Zietsman
et al., 2006; Susilo et al., 2012) and choice modeling (Goetzke,
2008; Grimaldi et al., 2010; Zhao et al., 2012; Pawlak et al., 2015;
Ton et al., 2020) are common methods to predict travel behavior
and willingness-to-pay and have often been applied in transport
research. The amount of money for which each employee would
give up their company car could rationally be explained as a
function f (α1, α2, . . . , αn) of determinants α1, α2, . . . , αn.

The choice of financial incentives for mobility is most probably
based on travel behavior and more specifically the choice of
transport mode. Determinants of mode choice and car dependency
are widely researched topics. Many systematic literature reviews
(De Witte et al., 2013; Lanzini and Khan, 2017; Hasnine et al.,
2018; Moniruzzaman and Farber, 2018; Javaid et al., 2020)
have identified important indicators for mode choice such as
sociodemographic indicators (e.g., age, gender, occupation, and car
availability), journey characteristic indicators (e.g., departure time
and trip chaining), and spatial indicators (e.g., density and parking
availability), all three affecting socio-psychological indicators (e.g.,
familiarity and lifestyle). Moreover, younger generations are said
to prefer collective and active modes of transport, are less car-
dependent, and are less focused on car ownership (Hjorthol,
2016; L’Hostis et al., 2016). The literature on determinants of
mode choice in a corporate context is less widespread and mainly
focuses on commuting only. However, company cars can also be
used for private purposes, and one effect of providing company
cars is the increase of private kilometers driven. The choice of
transport mode for commuting to work is said to be explained
by individual characteristics (e.g., household composition and
income), contextual characteristics (e.g., congestion), and mode
characteristics (e.g., travel time and cost) (Palma and Rochat, 2000;
Commins and Nolan, 2011). Additionally, parking possibilities,
accessibility of the workplace, working sector, working hours, and
the amount of professional trips play an important role in the mode
choice of commuters (Wilson, 1992; Vandenbroucke et al., 2020).
Cornelis et al. (2012), Derauw et al. (2019), and Vandenbroucke
et al. (2020) confirmed that having access to a company car is an
important determinant of mode choice. The number of researched
determinants of mode choice and car dependency is substantial
and shows the complexity of decisions related to travel behavior.
However, the connection between these determinants and the
concept of corporate mobility budgets and financial incentives for
mobility has not been investigated.

2.2. Belgian company cars in a European
context

In total, 87% of the European company car market is held
by eight countries: Belgium, the Netherlands, Germany, France,
Italy, Poland, and Spain. In Belgium, the company car is the
most heavily subsidized by the government, estimated at 6,542 e
per car on average (Dataforce Transport Environment, 2020). By
subsidies, we refer to tax advantages going to both employees and
employers. Princen (2017) estimated a Belgian average subsidy of

2,763 e per vehicle per year, similarly being the highest of the 27
OECD countries studied. In her calculations, the indirect effect
that part of the tax advantages for employees will be reflected in
lower wages has been also taken into account. In the Netherlands
and the UK, the opposite holds true: Company cars are not
subsidized, and a company-registered vehicle generates more tax
than a private vehicle (Dataforce Transport Environment, 2020).
In Europe, vehicles registered through the corporate channel drive
on average 2.25 times further than private cars. The estimations in
Belgium are similar (May, 2017). In Belgium, owning a company
car generates an increase in commuting by 58.2 kilometers per week
and an increase in private trips by 8.2 kilometers per day (Laine and
Van Steenbergen, 2017).

Company cars are often seen as a catalyst for new vehicle
technologies to penetrate the private market and throughout
Europe, and measures are taken to greenify the car fleet. In 2019,
5% of the company cars in Belgium were low or zero-emission
vehicles (BEV or PHEV) according to Dataforce Transport
Environment (2020), compared to the European average of 3.7%.
In the Netherlands, this percentage went up to 20% as a result
of heavy subsidizing (Dataforce Transport Environment, 2020).
However, clean technologies should be combined with reducing
the kilometers driven to reach the climate challenges and increase
the quality of life of citizens. Between 1995 and 2008, the UK
significantly reduced the number of company cars per capita by
31% with the help of radical system changes such as the fuel scale
charge (Le Vine et al., 2014). For many countries such as Belgium,
more drastic changes are not supported by many stakeholders such
as employers and employees. Recently, Belgium tested more soft
solutions to reduce the numbers of company cars. The first measure
is cash for cars (CFC), implemented in 2018, where organizations
can give their employees the possibility to exchange their company
car for a financial compensation, based on the catalog value and
CO2 emissions of the company car (Vanderhoven, 2020). This
compensation has the same fiscal benefits as the company car. In
Table 1, some examples of CFC compensations for different car
models are shown, calculated from data provided byVan Bever et al.
(2018). The second measure is called the corporate mobility budget
(MB) which was implemented in March 2019 (De Craecker, 2020).
The employer can allow the employee to use this budget, calculated
from the total cost of ownership (TCO) of the company car, to
spend it on a more environmentally friendly car, supplemented
by more sustainable transport modes and a (fiscally beneficial)
financial compensation.

Both measures are completely voluntary for organizations and
employees. This indicates the reluctant attitude of the government
to abolish the fiscally beneficial system of company cars altogether.
Vandenbroucke et al. (2020) discussed the impact of an obligatory
budget, which reduced the number of company cars to zero.
Abolishing the system of company cars and replacing it with a
(obligatory) mobility budget, as a more drastic measure, could
significantly reduce the amount of kilometers driven by car.
Almost a year after the implementation of a mobility budget, the
take-up of both alternatives has been low: Only 0.011% of the
eligible employees use a mobility budget, and 0.175% use the CFC
arrangement (De Craecker, 2020). Zijlstra (2016) explained the
various challenges of a preliminary form of the Belgian mobility
budget from the employees’ perspective and similarly concluded
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TABLE 1 Examples of CFC compensation for company cars, based on Van Bever et al. (2018).

Renault clio Audi A3 sportback Volkswagen E-Golf Volvo V90 Range rover evoque

Catalog price 19,850 e 25,980 e 39,010 e 42,650 e 63,700 e

Net monthly CFC compensation

With fuel card 229 e 317 e 502 e 548 e 819 e

Without fuel card 286 e 391 e 613 e 670 e 1,001 e

that the interest of company car drivers in these alternatives was
still very low. However, the study did not consider the more
recent mobility solutions, such as Mobility as a Service (MaaS) and
electric vehicles.

Despite the growing numbers of company cars in Belgium,
industries and governments collectively make efforts to reduce
climate change, including the electrification of the car fleet. By
2026, zero-emission company cars will remain fully deductible
from company tax, and tax incentives will be provided for
the installation of charging stations at home and at public
charging points (Winckelmans, 2020). As a result of past and
upcoming regulations in Belgium, the average CO2 emissions
of new car registrations have decreased by 20% in the past
decade and are expected to continue declining (Febiac, 2020).
In 2021, 21% of the newly registered company cars were
ZLEV compared to 7% on the private market (Febiac, 2022).
However, there are currently also issues associated with electric
vehicles, such as limited charging infrastructure and higher
purchase costs.

As demonstrated in the preceding paragraphs, a more
sustainable approach to employee mobility in Belgium is pressing.
Our study aims to provide evidence of the low take-up of the
recently introduced soft measures (e.g., CFC and mobility budgets)
by company car drivers by focusing on the preferences of the
individuals for a financial compensation.

2.3. Sustainable mobility as part of a CSR
strategy

Sustainable organizations can contribute to reducing climate
change, air pollution, and congestion by facilitating sustainable
commuting habits among their employees. The role of sustainable
mobility in Corporate Social Responsibility (CSR) and CSR
initiatives within organizations has not been thoroughly researched
to date. Initial studies in management science found that initiatives
promoting sustainable corporate mobility as part of a broader CSR
strategy are often considered peripheral and lack legitimacy. This,
in turn, impedes their adoption and implementation (Volz-Tollet,
2021). However, as demonstrated previously, a more sustainable
way of thinking about the mobility of employees is pressing. The
high increase in fuel prices in Europe contributes to the debate.
Since company cars often come with unlimited fuel, employees
lack financial incentives to reduce gas use on the one hand, and
organizations question the profitability of providing company cars
on the other hand.

Ramaekers et al. (2010) describe a lack of scientific research
on the issue of company cars and sustainable corporate mobility

policies. A possible reason for this is that these topics transcend
the mobility domain to fiscal studies and studies in Business
and Human Resource Management. In this study, the topic
of sustainable corporate mobility is approached from the
perspective of travel behavior. Although evidence suggests that
promoting alternative transport modes (e.g., by providing financial
compensation) can lead to a more sustainable mobility pattern
(Cairns et al., 2010; VanMalderen et al., 2012), we do not havemuch
insight into the determinants that make certain employees more
susceptible to these policies than others. Gaining more insight into
these determinants can help organizations identify early adopters of
sustainable mobility measures, such as providing company bicycles
instead of company cars.

3. Method

To answer the research questions, a survey among Belgian
employees with access to a company car was carried out in April
2018. The respondents were selected based on a convenience
sample, through a panel provided by Survey Sample International
(SSI). Quota sampling has been applied to be able to guarantee
a minimum level of representativeness. We have set quotas for
region, age, and gender, based on similar studies. The population
consists of employees and company directors with a company car
living in Belgium. A total of 621 respondents filled in the survey,
and after cleaning the data, 527 observations remained.

The dependent variable is the monthly financial compensation
that respondents expect to exchange their company car for
(i.e., the required increase in their net salary), this has been
asked of every respondent in an open-question numeric format
[“In exchange for what net monthly amount (which will be
taxed in the same way as your company car), would you be
ready to trade in your company car and—if applicable—fuel
card?”]. This question pertains to the respondents’ expected
financial compensation should their company car be canceled,
whatever their attitude to this cancelation may be. The response
was mandatory, but every respondent that gave a response
equal to 0 or ≥2,500 was removed from the analysis. The
value “0” was considered an ambiguous value since it contains
additional meanings than just an amount of money, e.g.,
the respondent does not know or the respondent is not at
all prepared to exchange their company car for a financial
compensation. Second, we consider a monthly compensation of
2,500 EUR and higher to be impractical and unrealistic. In the
analysis, they were clearly defined as outliers and were therefore
removed from the analyses because they might negatively impede
the modeling results. After removing these observations, 438
responses remained.
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The independent variables can be categorized into five groups:
sociodemographic, work-related, attitudinal, mobility-related
variables, and variables specifically related to corporate
mobility. The attitudinal variable is based on the preference
of the respondents in exchanging their company car (and
fuel card) for financial compensation. This was asked in the
following manner:

“If you could decide to exchange your company car (and fuel
card) for additional salary that is taxed in the same way as your
company car, which choice would you make?”

• I would probably not choose this option.
• I would consider trading my company car for additional net

salary to purchase my own car.
• I would consider trading my company car for additional net

salary that I wouldn’t immediately spend.
• I would consider trading my company car for additional

net salary to cover other modes of transportation for myself
and/or my household (e.g., (electric) bicycle, motorcycle, public
transportation, etc.).

• I would consider trading my company car for additional net
salary to expand my employer-provided package of fringe
benefits (group insurance, pension contributions, extra vacation
days, etc.).

In this study, we investigate the possibility of removing the
company car altogether and replacing it with an amount of money.
It is thereby important to measure not only the preferences of the
group that is already willing to do so, i.e., the low-hanging fruit,
but also the preference of those who are harder to be convinced,
i.e., the employees who are more dependent on their company car.
Additionally, we would like to point out the difference between the
dependent variable and this attitudinal, independent variable. The
attitudinal independent variable measures the interest in a mobility
budget. The dependent variable, however, measures the amount
of money that people would require if a voluntary or obligatory
mobility budget is in place, or if the system of company cars is
abolished altogether. The complete list of independent variables,
as well as their references from the literature, can be consulted

in Appendix A. Language (Dutch or French) has been set as a

control variable.
The data were then analyzed using stepwise linear regression

with the ordinary least square (OLS) method. Linear least square
regression analysis is an effective technique to examine the linear

relationship between a continuous dependent variable and a
wide range of categorical or continuous independent variables
(Guthrie, 2020). The analysis aims to predict the required budget
by using as few predictors as possible, selecting from a very
wide range of possible predictors, which have all been discussed
in the literature as being important factors influencing mode
choice and car dependency. The stepwise regression technique
can reduce the risk of overfitting. We opted for a bidirectional
elimination by manually adding and excluding variables and,
therefore, by relying on judgment for the selection and removal of
independent variables. The analysis was made using the R software

(R Core Team, 2019) and consists of the following five steps, based
on the recommendations of Chatterjee and Hadi (2012). First, we
explored the correlations within different groups of variables in
explorative plots to examine which variables are themost important
and how they are mutually correlated. Second, we made separate
simple linear regression models with each independent variable
and ranked these variables from lowest to highest p-value based on
their F-statistic. The third step was to build the regression model.
We started with a forward model building by adding the predictor
with the lowest p-value to the model and continued adding one
predictor at a time, using model comparisons [anova()-function
in R], until the latest added predictor showed no improvement
in the adjusted R2. We also removed any independent variable
that became insignificant in the new model and restarted the
forward process. In the process of model building, we opted to
consider all marginally significant variables (p < 0.10; i.e., the
Alpha-to-Enter significance level). When the addition of a new
variable did not show any further additional improvement in the
adjusted R2 and all variables were significant at the Alpha-to-
Enter significance level, the stepwise model-building procedure was
completed. The estimates of the ordinal independent variables are
calculated using orthogonal polynomial coding. This is because,
when we treat ordinal variables as continuous variables, this would
lead to incorrect estimates and interpretations. After all, there is
no equal spacing between the different levels of ordinal predictor
variables. Treating them as nominal variables would lead to a
loss of information about the order between the different levels.
Orthogonal polynomial contrasts offer a solution by considering
the ordered nature of the categories without assuming equal
spacing between them. The contrasts capture and examine the
linear, quadratic, and cubic trends within the categorical variable
(cfr. .L, .Q and .C in Table 4). In a fourth step, we checked for
multicollinearity of this final model, measured with the Variance
Inflation Factor (VIF) (Akinwande et al., 2015). The last step in our
analysis was to examine the assumptions of the final model through
a residual analysis. Some deviation from normality was observed
by inspecting a QQ plot which was solved using a square root
transformation. Because both the untransformed and transformed
models yielded identical results both in terms of the sign and
the significance, we opted to report the untransformed model for
ease of interpretation. The final model is estimated by means of
following equation:

ˆbudget = β̂0 + β̂1 ∗attitude towards MB+

β̂2∗environmental concern
(

centered
)

+

β̂3∗distance driven with cc [1]+ β̂4∗distance driven with cc [2]

+ β̂5∗alternative mode use [.L]+ β̂6∗alternative mode use [.Q]

+β̂7∗alternative mode use [.C]+ β̂8
∗
income [1]+ β̂9

∗
income [2]

+ ˆβ10
∗
income [3]+ ˆβ11∗income [4]+ ˆβ12∗income [5]

+ ˆβ13∗income [6]+ ǫ

With .L, .Q, and .C representing the linear, quadratic, and
cubic terms of alternative mode. Income consisted of five distinct
categories: 1 ≤ 1,000e; 2 = 1,001–1,500e; 3 = 1,501–2,000e; 4 =
2,501–3,000e; and 5 ≥ 3,000e.
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TABLE 2 Descriptive statistics of the independent variables.

Category Variable Value x (SD), %

Socio-demographic Age In years 41.17 (SD= 12.45)

Gender Male 65.3%

Female 34.7%

Household composition Living alone 14.4%

Living with children, no partner 8.0%

Living with partner, no children 22.4%

Living with partner and children 42.2%

Living with parents or other family members 11.9%

Other 1.1%

Income 0–1,000 e 0.9%

1,001–1,500 e 4.6%

1,501–2,000 e 22.8%

2,001–2,500 e 25.3%

2,501–3,000 e 17.4%

>3,000 e 17.4%

No response 11.6%

Work-related Work hours (flexibility) Autonomous decision vs. imposed 36,3%

Employment (type) Blue collar 6.6%

White collar 41.8%

(middle) management 35.2%

Company director 16.4%

Mobility-related Alternative mode use <1 x/month 34.5%

1–3 x/month 26.7%

1–4 x/week 23.5%

>4 x/week 15.3%

Employee mobility Main commute mode Car vs. alternative 86.3%

Main mode prof. Trips Car vs. alternative 86.5%

Frequency of prof. Trips >50% of workdays 28.8%

Yearly distance with cc In kilometers 27,734.87 (SD= 20,098.03)

Attitude Attitude toward mobility budget Not interested in MB 78.8%

Potential MB users 21.1%

Environmental concern Personal norm, 5-point Likert scale 2.96 (SD= 1.00)

4. Results and analysis

4.1. Sample description

The most relevant descriptive statistics are displayed in Table 2.
There are no statistics available about the exact demographics of
Belgian employees who have access to a company car; therefore,
we were not able to compare and examine whether these numbers
are representative of the population. Consequently, we did not
weigh the variables. However, the demographic data of the samples
used in the research of BELDAM (Cornelis et al., 2012), Zijlstra
(2016) and Vandenbroucke et al. (2020) are similar, with the

main difference that our sample is slightly younger: 25% of the
respondents are under 30 years, compared to 5% in the study
of Zijlstra (2016) and 1% in the study of Cornelis et al. (2012).
Most of the respondents in the survey were male (65%), Dutch-
speaking (57%), and between 25 and 54 years of age (70%); 65%
of the respondents earned between 1,501 and 3,000 euros net per
month. Approximately 12% did not answer the question about
income. Because we wanted to include this absence of response in
our analysis as a separate response category, we treated the variable
income as categorical instead of ordinal.

The majority (54%) traveled more than once per week for
professional purposes (commuting excluded). The respondents
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FIGURE 1

Frequency of the use of transport modes for private and professional trips (n = 438).

estimated to drive on average 27,735 km per year (SD = 20,098.03;
n= 389) with their company car. For comparison, actual data show
that the average company car travels 28,094 km per year. A privately
owned car travels 14,770 km (Kwanten, 2018).

The frequency of use of different transport modes, for both
private and professional trips, is summarized in Figure 1. In total,
80% of the respondents drove their cars almost every day. Being
a car passenger was the second most used transport mode, and
75% of the respondents used public transport less than once
a month or never. In the regression model, it did not seem
appropriate to include all the frequencies (ordinal) and transport
modes (categorical) separately, due to the limited sample size per
subgroup and theoretical implications. Therefore, we have grouped
these variables into one ordinal variable (alternative mode use),
describing the frequency of using alternative transport modes in
general (including a car as a passenger).

Additionally, the interest of company car drivers in themobility
budget (without the option to choose a car) and the environment
was explored. Based on the preference of exchanging their company
car (and fuel card) for financial compensation, respondents were
categorized into two groups, coded in the binary variable attitude
toward mobility budget. The first group consisted of respondents
who were not willing to exchange their company car for an amount
of money (55%) and respondents indicating that they would buy
their own car (25%). The second group was considered to be
possible (future) users of the mobility budget (MB), or in short:
potential MB users. This group (20%) indicated that they would
probably choose the option to exchange their company car for
financial compensation that they would not immediately spend on
their private car.We consider the potential MB users to be potential
non-company car users of the future. However, it is important to
notice that only 5% of our respondents would consider trading

their company car for additional net salary to cover other modes
of transportation such as bicycles and public transport. Another
5% would spend this salary on other extralegal benefits such as
paid leave, and the remaining 10% would not immediately spend
this salary.

Based on four questions on a five-point Likert scale, validated
by Petschnig et al. (2014), an average score for “environmental
concern; personal norm” has been calculated, regarding fuel types
(internal Cronbach’s α = 0.92). We treat the variable as if it
was a continuous variable, and since the variable approximates a
Gaussian distribution (skewness = −0.18, kurtosis = 2.63), the
sample is large enough and there are at least five categories (Grace-
Martin, 2008).

The dependent variable of the linear regression analysis
comprises the financial compensation for which respondents would
be willing to trade in their company car. On average, this amount
was e682.81 (SD = e431.47). Figure 2 shows the comparison
of the required financial compensation between car dependents
and potential MB users, by performing an independent sample
t-test. Our data confirm that the average financial compensation
required by the group that was not interested in a mobility
budget (as measured by the question on the attitudinal variable)
is significantly higher (e740.97) than for potential MB users
(e467.55). Additionally, one-way ANOVA has been performed
comparing the required compensation of the respondents in each
response group (i.e., response 1 to 5 instead of turning it into
a binary variable). The results of the one-way ANOVA revealed
significant differences in the required compensation among the
various response groups (F(4,428) = 15.75, p < 0.001). Post-hoc
Tukey–Kramer tests indicated that respondents whowere not ready
to exchange a company car for cash (response 1; M = e825, SD
= $428) required a significantly higher compensation compared
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to the other respondent groups; those who would choose to buy
a car (response 2; M = e583, SD = $401); other transport modes
(response 4; M = e373, SD = $213); extralegal benefits (response

FIGURE 2

Average of required monthly financial compensation for which a

company car could be exchanged.

5; M= e497, SD= $394); and those who indicated to not spend it
on any of those (response 3; M= e497, SD= e369) with p < 0.01.

4.2. Stepwise linear regression model

Since the linear regression analysis was primarily intended
to be exploratory, i.e., to map possible associations, we included
a wide selection of variables in the survey, and the lack of
statistical significance concerning the influence of certain variables
was considered equally valuable as finding significant effects. We
started with a broad range of independent variables that are
claimed to be relevant in determining mode choice and/or car
dependency in the literature and looked at their correlations using
explorative plots (see Figure 3 and Appendix B). First, we assumed
that the demographic variables, such as age, gender, household
composition, number of children living at home, urbanization level
of residence, education, and income, could be associated with the
required financial compensation. These variables have shown no
high correlations with the required financial compensation (|R| =
[0.09–0.18]), and neither did they show a strongmutual correlation.
We made similar explorative plots for variables in the remaining
categories (see Appendix B), and no strong mutual correlations
were found within the groups of variables.

After exploring the different variables and their mutual
correlations, separate simple linear regression models were ranked

FIGURE 3

Visual representation of the correlation among sociodemographic variables (n = 438), created using the R package psych (Revelle, 2020).
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TABLE 3 Ranking of independent variables from lowest to highest p-value (F-test of single linear model).

Rank Variable p-value (F-test) Rank Variable p-value (F-test)

1 Attitude toward mobility budget 0.00000004 14 Employment (type) 0.04155

2 Environmental concern 0.00000006 15 Work hours (flexibility) 0.05191

3 Main mode prof. trips 0.00000559 16 Fuel card 0.05756

4 Yearly distance w/cc 0.00002365 17 Density of residence 0.06425

5 Alternative mode use 0.0000573 18 Postal code of workplace 0.1491

6 Accessibility PT (perceived) 0.00006591 19 Education 0.1849

7 Income 0.0001153 20 Number of children 0.236

8 Age 0.0004917 21 Gender 0.3341

9 Accessibility PT (actual) 0.000708 22 Employment (shifts) 0.3394

10 Main commute mode 0.005793 23 Parking (space) 0.4082

11 Frequency of prof. trips 0.01336 24 Household composition 0.4697

12 Employment (sector) 0.02258 25 Postal code of residence 0.5535

13 Parking (price) 0.02608 26 Language (control variable) 0.568

from lowest to highest p-value of their F-test (see Table 3). The
independent variable attitude toward the mobility budget showed
the most significant association with the dependent variable (p
< 0.001). Of the 26 variables studied, 17 appeared to have a
statistically significant association with the dependent variable.
Based on the literature, we expected the household composition
and the number of children to show a significant association
with the dependent variable, because it affects how often people
chain trips and therefore it would affect the dependency on their
(company) car (De Witte et al., 2013; Oakil et al., 2016). However,
these variables did not show any significant relationship with the
dependent variable.

Next, we built the regression model by iteratively including
the independent variable with the lowest p-value. After adding
income to the model, the main mode of professional trips became
insignificant, and therefore we have removed it from the model.
The F-statistic of the model comparison (ANOVA) also indicated
that the model with main mode of professional trips included
showed no significant improvement (p = 0.266) compared to
the model with this variable excluded. An interaction term
between the variables’ environmental concern and attitude toward
MB was added to the model as preliminary analyses suggested
that the relationship between attitude toward MB and financial
compensation is moderated by the environmental concern. In
Table 4, one can find the details of the final regression analysis
(multiple R-squared= 0.202, adjusted R-squared= 0.174) in which
we model the expected financial compensation (n= 438).

From the intercept, we can derive that a respondent categorized
as a car-dependent (attitude toward MB = 0), with an average
score for environmental concern, an average income (2,001–2,500
euros), who drives between 15.000 and 35.000 kilometers per
year, is predicted to give up their company car for an amount of
664.04 euros. The model shows significant effects for the following
variables. First, the acceptance of a mobility compensation (attitude
toward MB) being the most significant one (b = −224.96, p <

0.001), followed by environmental concern (b = −72.86, p <

0.001). The next predictor is the respondents’ estimation of the

annual kilometers driven with their company car, showing that
those who drive more than 35.000 kilometers per year require
significantly more compensation (b = 172.62, p = 0.002). We
found evidence for a linear relation with the ordinal variable
alternative mode use (cf. L). Meaning that respondents who are
already familiar with alternative transport modes need a lower
compensation to be convinced to give up their company car (b
= −84.32, p = 0.075). Income is the last predictor in the model:
those who earn 1,001–1,500 euros per month (b = −325.24, p =

0.008) expect a significantly lower amount than respondents in the
reference category of 2,001–2,500 euros. Respondents earningmore
than 3,000 euros per month expect a significantly higher amount
(b = 117.55, p = 0.058). The variance inflation factor (VIF) of all
the independent variables was close to 1, signifying the absence
of multicollinearity.

The interaction effect between the attitude toward MB and
environmental concern was found to be significant at first but
turned insignificant when adding the number of kilometers driven
to the model. For the participants who were willing to give up
their company car (attitude toward MB = 1), their required
compensation did not seem to depend largely on their degree
of environmental concern. For participants who were not willing
to give up their company car (attitude toward MB = 0), the
more participants were environmentally concerned, the lower their
required compensation tended to be. When these participants
were highly concerned with the environment, their required
compensation tends to be almost identical to that of the participants
who were willing to give up their car. However, since it became
insignificant when adding a stronger variable to the model, we have
left this interaction effect out of the final equation, resulting in a
more nuanced interpretation.

After the final model was constructed, its residuals were
inspected to check the assumptions. The descriptive statistics of the
residuals (Q1=−255; median=−36; Q3= 190), as well as a visual
inspection through a QQ plot, showed that the data were slightly
skewed. By taking a square root transformation of the data, the
residuals became normally distributed. Fitting our final model on
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TABLE 4 Details of final regression model.

Coe�cients: Estimate (SE)∗∗∗ 95% C.I. VIF:

(Intercept) 664.04 (50.15)∗∗∗ [565.42; 762.65]

Attitude toward mobility budget −224.96 (52.13)∗∗∗ [−327.46;−122.45] 1.09

(0 = car dependent; 1 = potential MB user)

Environmental concern (centered) −72.86 (20.97)∗∗∗ [−114.10;−31.62] 1.14

Distance driven with cc (ref. <15,000)

Distance driven with cc (15,000–35,000) 63.31 (47.47) [−30.03; 156.65] 1.12

Distance driven with cc (>15,000) 170.62 (54.78)∗∗ [−62.91; 278.34]

Alternative mode use.L −84.32 (47.22)+ [−177.17; 8.53] 1.18

Alternative mode use.Q 52.61 (43.72) [−33.36; 138.58]

Alternative mode use.C 13.45 (41.20) [−67.57; 94.46]

Income (ref. 2,001–2,500 e)1

Income (0–1,000 e) 168.40 (201.59) [−227.99; 564.78] 1.25

Income (1,001–1,500 e) −325.24 (121.83)∗∗ [−564.79;−85.68]

Income (1,501–2,000 e) −40.31 (56.92) [−152.22; 71.61]

Income (2,501–3,000 e) 29.05 (62.47) [−93.79; 151.88]

Income (>3,000 e) 117.55 (61.89)+ [−4.14; 239.23]

Income (no response) 8.58 (73.08) [−135.12; 152.27]

+p < 0.10. ∗p < 0.05. ∗∗p < 0.01. ∗∗∗p < 0.001. 1mode.

these transformed data yielded similar results in terms of statistical
significance and the sign of the estimates as well as in terms of the
adjusted R2. As similar conclusions can be drawn, and for ease of
interpretation, we opted to show the results of the untransformed
data. The residual analysis and the results of the transformedmodel
can be consulted in Appendix C. Table 5 contains the Type III
tests for the variables of the selected model, because these can give
insight in the significant main and interaction effects instead of
focusing on the parameter estimates of the (dummy) variables.

4.3. Logistic linear regression model

In addition to the linear regression analysis exploring the
amount of financial compensation required to exchange the
company car, we examined the differences and similarities of both
subsamples with a logistic regression analysis. This analysis aims to
verify the assumptions that both subsamples differ fundamentally
in terms of their choice for mobility options (car or alternative
modes) by comparing the sociodemographic, attitudinal, and
work-related characteristics of the subsamples using a binary
logistic regression model using the R software. The process of
bidirectional elimination has also been applied to building the
maximum likelihood model, with the final model estimated using
the following equation:

logit
(

p̂
)

= log

(

p̂

1− p̂

)

= β̂0 + β̂1
∗age+ β̂2

∗urban workplace

+ β̂3
∗suburban workplace+ β̂4

∗perceived accessibility of workplace

+ β̂5
∗environmental concern+ ǫ

where p refers to the probability of belonging in the non-car-
dependent subsample, and xi (i = 1, . . . n) are the independent
variables (Febres et al., 2020).

Table 6 shows the results of the model. We could reject the
null hypotheses (by using the Alpha-to-enter significance level of
0,10) that both subsamples are equal in terms of age, environmental
concern, urbanization level of their workplace, and the use of the
car as a main transport mode for conducting professional trips.
The subsamples did not differ significantly (p > 0.10) in terms
of most sociodemographic variables such as gender, income, and
profession, so these variables were eliminated from the model.
However, a substantial number of variables related to attitude and
mobility were considered statistically significant. This indicates that
both subsamples would make different choices in real life.

The odds of belonging to the non-car-dependent subsample
are higher when one is younger, has no fixed workplace, and uses
alternative transport modes to make professional trips. The odds
are also higher when the respondent perceives that it is easier to
reach their workplace with public transport, and when one is more
concerned with the environment. In turn, the respondents who
are categorized as car dependents rely more on their car and are
therefore less likely to exchange their company car for a financial
incentive or any other alternative transport mode.

5. Discussion and conclusion

Facilitating sustainable corporate mobility is a way for
sustainable organizations to reduce climate change, air pollution,
and congestion. Earlier studies have shown that alternative
transport choices among employees can be successfully promoted
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by providing financial compensation (Van Malderen et al., 2012).
Organizations can offer additional wages to employees in return
for their company car to encourage more sustainable mobility
behavior. However, not all employees may be willing to exchange
their cars for financial compensation. In this study, we analyzed
the (reported) preferences of employees regarding the financial
compensation for which they would exchange their company car.
The average monthly compensation that respondents require to
give up their company car is e683 (SD = e431). We found that
45% of our sample would consider trading their company car for
a monthly financial compensation. Moreover, 20% also indicated
that they would not buy their own car with this compensation. This
group was called potential MB users, i.e., they are potential non-car
users. The remaining 80% indicated that they will continue to use
their car (with the car being owned privately or by their employer)
if it can be exchanged for financial compensation. This distribution
is similar to the results of the Company Cars Report by Fleet Profile
(2017): 78 vs. 22%. Only 5% of our respondents would consider
trading their company car for an additional net salary to fully cover
other modes of transportation.

Since we have shown that a substantial part of our sample
may be interested in replacing their company car with financial
compensation, we looked further into this financial compensation
and the factors influencing it. The linear regression model contains
five predictor variables: the respondents’ interest in giving up

TABLE 5 Type III tests of the final linear regression model.

Coe�cients: Sum Sq Df F value

(Intercept) 46904328 1 302,67∗∗∗

Attitude toward mobility budget 3639472 1 23,49∗∗∗

(0= car dependent; 1= potential MB user)

Environmental concern (centered) 2818839 1 18,19∗∗∗

Alternative mode use 1622480 3 3,49∗

Income 3406550 6 3,66∗∗

Interaction effect: 589897 1 3,81+

Attitude toward MB∗ environmental concern

Residuals 65861688 425

+p < 0.10. ∗p < 0.05. ∗∗p < 0.01. ∗∗∗p < 0.001.

their car for cash, their environmental concern, their (reported)
yearly distance driven with their company car, their familiarity
with alternative transport modes, and their income. The modeling
result shows that by keeping other variables constant, an average
potential MB user requires 225 EUR less compensation per month
than the average respondent in the group who is not willing to
replace their car for a mobility budget. We also found that the
association between the interest in giving up their car for a mobility
budget and the financial compensation is moderated by their
environmental concern; when car dependents are highly concerned
with the environment, their required compensation approximates
that of the potential MB user. These results mean that employees
who are more environmentally conscious and already familiar
with alternative transport modes may be more easily convinced
to exchange their company car for financial compensation as
the money that they require to exchange their company car is
significantly lower.

Variables such as the main commuting mode, the main mode
used for professional trips, and the frequency of use of alternative
transport modes show significant associations in the single
predictor models, which indicate that we can draw an analogy from
travel mode choice. However, since we predominantly included
variables associated with mode choice, the goodness-of-fit is rather
low to conclude them (multiple R-squared = 0.202). Other factors
can determine such a (financial) decision which is not related to
transport, i.e., other fringe benefits offered to employees, salary
taxation, job requirements, etc. In the literature, the variable age
often appears significant in explaining the variance in mode choice
and car dependency (De Witte et al., 2013; Hjorthol, 2016; L’Hostis
et al., 2016; Hasnine et al., 2018). Our single predictor model
and binary logistic model also indicated that younger respondents
tend to be more willing (and require less compensation) to give
up their company car. However, adding this predictor to the
multiple regression model showed no significant added value: the
more significant predictors explained the same variance that age
explained. For example, a higher level of environmental concern
is associated with a younger age (R = −0.11, p = 0.021) and a
higher income is associated with an older age (R= 0.28, p< 0.001),
making seniority in the workplace a possible confounding variable.

In addition to the lower goodness-of-fit, a second limitation
came with the regression model. With hierarchical regression,
multiple hypothesis tests have been performed at a significance level
of p = 0.10. The probability of getting at least one significant result

TABLE 6 Factors associated with the probability of belonging to the non-car-dependent subsample, using stepwise logistic regression.

B S.E. z P (>|z|) 95% conf. Interval Exp. (B)

Age −0,035 0,010 −3,449 0,001 −0,056 −0,015 0,965

Urban workplace (ref. no fixed workplace) 0,698 0,367 1,904 0,057 −0,011 1,433 2,010

Suburban workplace (ref. no fixed workplace) 0,669 0,330 2,029 0,042 0,043 1,341 1,952

Perceived accessibility of workplace 0,120 0,064 1,885 0,059 −0,004 0,247 1,128

Environmental concern 0,484 0,119 4,064 0,000 0,257 0,726 1,623

Alternative mode use for prof. trips (ref. car driver) 0,618 0,307 2,012 0,044 0,257 0,726 1,855

Constant −2,672 0,703 −3,800 0,000 −4,083 −1,320 0,069

Nagelkerke R2 : 0,185
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due to chance rises exponentially with the number of hypotheses.
Therefore, the chance of getting a type I error (i.e., finding a
significant result that in reality is not there) increases with each
hypothesis test (Goldman, 2008). Two other limitations of this
study include the potential biases associated with self-reported data
obtained through online surveys, as well as the relevance of using
data from a survey conducted in 2018. Changing perceptions of
employers and employees about their mobility might impact the
validity of the results in future. However, since this study is mainly
explorative, based on many variables, we can justify using this
method. The extent to which emotional variables such as attitudes
are important in the choice of mobility options is an important
conclusion that might remain more steady over time.

The objectives addressed in this article are primarily motivated
by a policy and implementation gap. However, the findings also
contribute to the existing knowledge in the domains of travel
behavior research and have implications for transport researchers.
The research relates to studies on car dependence and car
ownership, applied in a more corporate context, rather than
on a personal level, as most existing studies have done. The
findings confirm preliminary research on employee preferences for
alternative corporate mobility policies, indicating that interest in
alternative mobility solutions remains limited (e.g., Zijlstra, 2016).
However, we notice an evolution in favor of the mobility budget.
Compared to 2017 (Fleet Profile, 2017), the number of companies
offering a form of mobility budget increased by 66%, and the
number of employees using it increased by 23%.

Cairns et al. (2010) and Van Malderen et al. (2012) found that
financial compensation could lead to more sustainable commuting
behavior, such as the adoption of mobility budgets. However, little
research had been conducted on the determinants thatmake certain
employees more susceptible to corporate mobility policies than
others. Therefore, this research expands current knowledge on
the resistance of employees to exchange their company car for
more sustainable transport alternatives. In particular, the research
shows that this resistance is associated with sociodemographic
and attitudinal variables. Dimitropoulos et al. (2016) and Cusack
(2021) found that the degree of environmental concern can have
a positive impact on modal shifts. This also seems to be the case
when applying this in a corporate context. Addressing attitudes
related to environmental concerns in future analyses can lead to a
better understanding of the decision-making process of employees
and commuters. Based on our analysis, environmental concern and
alternative mode use appear to be two important factors that might
affect the interest in a mobility budget, demonstrating that a new
way of thinking is needed to evolve toward a more sustainable
future. Our results also show that this paradigm shift in thinking
is more present in the younger generation, but it is still unclear
whether this shift will continue as these generations grow older.

Since we do not know the exact population of company car
drivers in Belgium, we cannot exactly assess the representativeness
of the sample. The issue concerning generalizability becomes
more challenging when we consider a European or worldwide
population. Nevertheless, Belgium is an interesting case study
when it comes to company cars and company car use. If we
want to reproduce measures such as the mobility budget and
reducing the fiscal benefits of company cars to other European

countries, we hereby present interesting variables to study, such
as environmental concern and age, which might influence the
willingness of adopting such measures, also in other countries.
Our findings can therefore be used as recommendations within
the CFC and MB principles. By looking into the actual success of
the adoption of the CFC measure, we can compare stated with
revealed preference. The compensation required by company car
drivers seems higher than what organizations can offer in reality:
the average required monthly amount in our study corresponds
with the CFC remuneration of a Volvo V90 (Diesel) with fuel card
(Van Bever et al., 2018), which is located in a higher segment. A
lower, more realistic CFC remuneration is expected to be adopted
by only a very small part of the population, according to our study.
Not surprisingly, the CFC arrangement did not have the desired
effect and was abolished in January 2020 (Vanderhoven, 2020).

A first suggestion for future research is to study the impact
of status and image on the acceptance of replacing the company
car with more sustainable alternatives. In an open question, 31
respondents mentioned the importance of status, image, or luxury,
which were not included in the survey. Another advantage of
company cars, and cars in general, is the ease of use in the
case of chain trips, which has not been captured properly in this
study. Household composition as a variable did not seem to be
significant in our modeling; however, it would be interesting to
study the determinants of chain trips on top of parameters related
to household composition and whether there is a company car
in the household. To measure the environmental concern of the
respondents, more questions could as well be added. In this study,
we have only asked four questions concerning personal norms
toward different fuel types. Since this variable turns out to be
significant in predicting the price for which respondents would
give up their company car (p < 0.001), which was not initially
expected when reviewing the literature, more questions to map
the overall environmental concern could be asked to obtain a
more diversified image of this variable, which may increase the
reliability of the study. Additionally, the method did not allow us
to account for the influence of external factors in the analysis, such
as government policies and infrastructure developments. These
may as well influence company car drivers’ financial preference for
alternative transport solutions and might be an interesting topic for
further research.

A fifth recommendation for further research is to include
other stakeholders in the acceptance of measures promoting
sustainable alternatives to the company car. Employees without
access to a company car (85% of all employees), according to May
(2017), the government, and employers are three other important
stakeholders in reducing the number of company cars. However,
approaching the employee as a consumer with individual utilities
(i.e., applying utility theory to the choice of mobility options in
organizations) might be an interesting method to study other
alternatives. In addition, financial compensation to employees in
exchange for their company car is not the only solution to tackle
the complete issue that employee mobility faces today, as also
mentioned by Van Bever et al. (2018), but for some employees,
getting a feasible compensation every month could be a step
in the right direction in transitioning to a more sustainable
mobility pattern.
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