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a b s t r a c t

More than 15 million cars are provided as fringe benefits by employers in Europe. The
company car market is the driving force of changes in European car fleets and one of the
main channels for the penetration of low emission vehicles. Policies in support of low
emission vehicles through this channel have been popular. This paper introduces an
approach to estimate the welfare effects of policies linking company car tax base rates
with vehicles' environmental impact. The approach is applied to evaluate the effects of tax
advantages for electric company cars in the Netherlands. We find that the welfare losses
caused by these policies are substantial, and even outweigh the foregone tax revenue. This
result also holds if we assume that there are substantial future benefits from the adoption
of electric company cars, e.g. in terms of positive network externalities, technological
innovation and concomitant environmental benefits.

& 2016 Elsevier Inc. All rights reserved.

Introduction

In Europe, around half of new vehicle registrations concern company cars, i.e. passenger cars offered as fringe benefits in
kind by employers to employees and serving mainly employees' private travel needs (Copenhagen Economics, 2010).
Company cars are usually leased by firms and offered to employees under contracts of a predetermined duration – typically
3–4 years. These contracts normally cover all operating costs of the car, including fuel costs. Employee’s private use of the
car is equivalent to an increase in her annual taxable income. Even though taxation rules vary widely among countries, the
amount added to employee's income usually depends on a tax base rate levied on the car's purchase or list price (see also
Harding, 2014).2
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One of the most important reasons for company cars' widespread use is their beneficial tax treatment. From employers'
perspective, the provision of company cars does not increase social security contributions, as other forms of employees'
remuneration do. On the employees' side, the increase in their taxable income is usually much lower than employers' costs
for the compensation of their private travel expenses, as the applicable tax base rates are set at lower than optimal levels
(Gutiérrez-i-Puigarnau and van Ommeren, 2011). This implicit subsidy for employees is further reinforced in taxation
systems where the fuel costs of the private use of the car are also covered by employers, but are not taken into account in
the calculation of employees' taxable income (Copenhagen Economics, 2010).3 Recent empirical literature, however, reveals
that the beneficial tax treatment of company cars is distortionary, resulting in employees opting for more expensive cars
(Gutiérrez-i-Puigarnau and van Ommeren, 2011), driving more kilometres (Shiftan et al., 2012), and expanding their
household fleet (van Ommeren and Gutiérrez-i-Puigarnau, 2013).

The company car market is not only the driving force of changes in the car fleet of many European countries, including
Germany, the Netherlands, Sweden and the UK, but also the main diffusion channel for alternative fuel vehicles. The latter
can be grounded in two main arguments. First, company car drivers do not have to incur the (typically high) upfront costs
for the use of these vehicles. Second, the uncertainty about vehicle's resale price and operating costs is thereby shifted from
the car user to the employer or the car leasing firm. In view of the potential contribution of alternative fuel vehicles to the
pursuit of environmental and energy security goals, European governments have attempted to stimulate their adoption in
the company car market by providing generous tax incentives for drivers, firms and car leasing companies.

Several European countries have designated special rules for the taxation of the benefit in kind arising from the private
use of low emission company cars, either by adjusting the considered value of these vehicles or by tailoring the tax base
rates levied on them. For example, tax authorities in Germany and Sweden consider list prices of plug-in electric company
cars that are substantially lower than their market prices when calculating employees’ addition to taxable income (ACEA,
2013). In other countries, such as Belgium, France, the Netherlands, and the UK, the company car tax base rate is itself a
function of the car’s type-approval CO2 emissions.4 The latter tax treatment implies that the environmental benefits of low
emission vehicles are considered to vary with the list price of the car. However, the environmental costs of CO2 emissions do
not have a one-to-one relationship with car prices. An unintended consequence of this form of tax treatment is that
company car drivers are likely to opt for more expensive vehicles than they would do if tax advantages for electric cars
reflected their actual external benefits. This results in welfare losses, as the marginal social costs of these vehicles will be
higher than their marginal social benefits.

In the Netherlands, the country we focus on, cars emitting less than 50 gCO2/km have been exempt from registration and
road taxes. More importantly, however, the private use of company cars with very low CO2 emissions has been subject to
especially low tax rates. Until the end of 2013, the private use of these cars was not taxed at all, while in 2014, the tax base
rate was raised to 4% for full electric cars and 7% for plug-in hybrids.5 This incentive was among the main determinants of
the successful penetration of plug-in electric vehicles (PEVs) in the car market; for example, 95% of the ca. 28,700 PEVs
registered in the Netherlands in 2013 were company and fleet cars (RVO, 2014).6

To the best of our knowledge, empirical assessments of the welfare effects of the favourable tax treatment of electric and
other low emission vehicles in the company car market have thus far been missing. This paper provides a first attempt to
estimate the welfare effects of such tax advantages, focussing on policies aiming to stimulate the adoption of PEVs through
reduced company car tax base rates. Our empirical approach is built around data from a new survey among Dutch company
car drivers, which elicited their preferences for three different types of PEVs. These stated choice data enable us to analyse
drivers' sensitivity to changes in the applicable tax base rates and other vehicle characteristics.

Following the estimation of the choice model and its recalibration on the basis of 2014 market data, we estimate the
welfare losses of the adopted tax treatment relative to two benchmarks. The first benchmark, benchmark A, is based on the
assumption that the external benefits of electric cars are fully compensated by their exemption from registration and road
taxes (which applies to PEVs on top of company car tax advantages). The second benchmark, benchmark B, assumes that
there are additional external benefits in the future from the adoption of PEVs in the company car market in terms of positive
network externalities, technological innovation and concomitant future environmental benefits. To be explicit, we assume
that these benefits are substantial and justify deductions of €10,000 from the list price of a full electric car and €6500 from

3 Examples of such taxation systems can be found in the Netherlands and Spain, and under conditions, France and Germany. Business-related fuel
expenses are in most countries fully tax-deductible for firms.

4 Unless otherwise stated, whenwe henceforth refer to cars' CO2 emissions, we consider the type-approval measurements of tailpipe CO2 emissions (in
grams of CO2 per kilometre).

5 To facilitate comparison, the median tax base rate for company cars in the Netherlands was 20% in 2012 (VNA, 2013). Building on the example
provided in the first footnote, a zero company car tax rate entails annual tax savings for the driver equivalent to €2940. As demand elasticities can be high
in the car market (see e.g. Bento et al., 2009; Gutiérrez-i-Puigarnau and van Ommeren, 2011; Train and Winston, 2007), we expect that these tax incentives
can cause strong demand responses.

6 A full list of the acronyms used in the study is presented in Appendix A. The term plug-in electric vehicle (PEV) is used here to denote both full electric
vehicles (FEVs), i.e. vehicles powered exclusively by electric motors, and plug-in hybrid and extended-range electric cars, i.e. vehicles propelled by both
electric motors and internal combustion engines whose batteries can be recharged by plugging them into an electricity outlet. The technological differ-
ences between plug-in hybrid EVs and extended-range EVs are not of primary interest in this study and we denote both with the encompassing term plug-
in hybrids (PHEVs). Vehicles with electric motors which cannot be plugged into an electricity outlet, such as hybrid electric vehicles (HEVs), are not
considered as PEVs for the purposes of this study.
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