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Abstract
In Europe, for many employees, the employer-pravickr is the single most important fringe
benefit. Company cars are provided by employeriage benefits to their employees at a
much lower (implicit) price than employees pay e tcar market, mainly because of
favourable taxation of company cars. We analysenisléare effects of favourable taxation of
company cars for the Netherlands by estimating hatvextent the household’s demand for
cars changes when employees receive a companyMeafind that favourable taxation of
company cars generates a substantial welfare loabaut €900 per year per company car.
This loss is largely due to a shift towards morpessive cars (about €700 per year), whereas
the welfare loss due to increased car travel tauigo be smaller (about €200 per year). For

the whole of Europe, the deadweight loss is estéthaéd be about 18 billion per year.
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1. Introduction

One of the core activities of many economists ifotwus on the optimal setting of taxes in the
economy. Not surprisingly, labour market economsgtsnd a lot of time analysing the effect
of income taxation on the welfare in the economye Tajority of the latter research focuses
on the distortionary effect of taxation of wages$thAugh the supply and demand for fringe
benefits receive a lot of attention in economicglieoks (e.g. Ehrenberg and Smith, 2003),
the effect of distortionary fringe benefits taxatioeceives little attention in the recent
empirical literaturé. This scarce attention may be justified as previiudies have found that
the distortionary effect of fringe benefits taxatise small (Turner, 1987). However, these
studies have ignored the provision of cars by eggik so-callecompany carswhich in
Europe have become by far the most important categb fringe benefits. Employer-
provided cars are cars that are either owned ore rfrequently, leased by employers and
provided to their employees fprivate usage. The employer pays for the car (or the eaele
including insurance, repairs and taxes. Furthermbie common that the employer pays for
fuel consumption of private trips.

Company car policies are usually determined by patian within companies (Tillema
et al., 2008). As a general rule, employees atdpeof companies are more likely to receive
company cars. The same holds for employees whaodrdty use a car for business purposes
(e.g. sales functions). Typically, administrativenétions do not receive company cars.
Nowadays, the large majority of company cars acxiged through lease companies. When
firms offer lease cars for certain occupationsy tipenerally do not restrict the type of car, but
restrict the maximum car lease cost (e.g. €1,000npenth). Hence, most employees may
freely choose from a large number of types of ¢eestricted by the firm’s maximum lease

costs). There is little known about to what extembployees may bargain with their

! One exception is healthcare benefits in the UG (@ruber, 2001; Gruber and Lettau, 2004).



employers about a lease car, for example by tradfhgross wages or other fringe benefits.
Most evidence indicates however that few employ@ase the option to) refuse company
cars as a part of their employment contract. Sethdr an employee has a company car is
mainly determined by the firm’s company car poli&mployees are required to hold on to
the company car for the length of the lease coftvalich is typically three to five years in
most countries. If employees leave the firm betbelease contract expires, then the firm is
still liable for the lease car cost. The lease @mttbetween the firm and the lease company
may be terminated before the stipulated end ottmract, but this is costly to the firm. On
the other hand, firms that lease a large numbear typically receive a bulk discount up to
10%?

Company cars are extremely common. For exampltharNetherlands, which will be
the focus of our empirical analysis, about oneewest male employees and one in 38 female
employees has a company car (Statistics Nether,l@ﬁ)@@)? In two-adult households with at
least one car, which is the typical household fdiomain the Netherlands, the proportion of
households with a company car is about 15%. Condpereother European countries, the
Netherlands seems to take an average positionsimespect, whereas in Belgium and the UK
company cars seem to be more commonly used thamhang else in the worftiCompany
cars are not only frequently received by employeea fringe benefit, they are, apart from the
wage, the single most important compensation fa& #@mployees' labour activity. For

example, the firms' average annual cost of progidncar that is not used for business

2 We will see that this bulk discount is much snmaken the reduction in price due to tax distorsiamd will be
discussed in the sensitivity analysis of the welfanalysis.

® This gender difference is consistent with our dhtt show that part-time workers generally do reaeive
company cars. In the Netherlands, about 70% oivibraen work part-time. For employees in the privsgetor,
the share of employees with a company car is eigireh as public-sector employees seldomly havenapany
car.

* For example, as reported in Wuyts (2009), in Retgi20% of employees have a company car. In Eurfié,

of all new personal cars sold are bought by firms (includiegtal companies). In the Netherlands, this
percentage is 43%, just above the European avéEagmomist Intelligence Unit, 1996). It has beetinested
for the Netherlands that about 12% of siheckof personal cars are company cars.



purposes is around €8,700, substantially more ¢tiaer fringe benefits (including pensions).
It is therefore not surprising that company cangl their taxation, are an important discussion
topic in the political arena of many countries, thos Europe (e.g. Belgium, UK) but also,
for example, in IsraélNevertheless, we know of no attempt to estimagentblfare effects of
the tax system in Europe regarding the company @ée. are particularly interested to know
whether the current tax system that is prevalernEunope is distortionary. In the welfare
analysis of company car taxation, we will expldiattit is less important whether or not the
availability of company cars are productive to gm®nomy, but it is fundamental whether or
not the type of company car (measured in the cumaper by the number of cars units) is
productive.

It is a common misunderstanding that most compaarg @re used for business
purposes, and are therefore productive fringe listfdh contrast, a substantial proportion of
company cars araot, or hardly, used for firms’ business purposes, arel only used for
private usage. In the Netherlands, 78% of employgtsa company car haveot used this
car for any business purpose during a period @ettmonths, and another 12% have travelled
less than 100 km per week for business purpbses.

A second misunderstanding is the idea that in cotnymemarkets, when company cars
are used for business purposes, the firm will palarge share of the overall car costs.

However, given marginal cost pricing, employersl willy pay for the marginal costs of the

® Company cars that are used for business purposes/an more costly, mainly because of additionats: of
driving, and to a lesser extent because the pueghidse of these cars is higher.

® As far as we are aware, company car taxationoisan issue in the US. The main reason is probalsly, a
explained later on, that in this country the deadhtieloss is negligible as the taxation follows retard
recommendations of optimal tax policy.

" We are aware of one attempt to estimate the sffeicthanges in UK taxation on company cars in $eofn
environmental implications (e.g. Inland Revenue€4)0but our study indicates that the welfare icgtiions are
not so much driven by the use of the car but byrtbeease in household car demand.

8 with productive, we mean that company cars mustige additional revenue to tleenployerthat provides the
company car. With productive to teeonomywe mean that company cars enhance revenue &ztmmy.

® These percentages have been calculated usingutice 2990-93 PARurvey. In this transport survey, which
is unusual for this typed survey, one can distislylietween employees and self-employed. The PAR IS
not representative regarding lease cars, bumivislear whether this generates any upward or danah bias in
the percentages presented.



car’'s business trip and employees will pay for fiked costs of holding the car. The main
reason is that most employees who use a car famdmssstravel anyway commute by (private)
car to the workplace (about 90%), so the employpasate car is generally available to the
employer for business purposé$Arguably, for almost all professions, the numbgjobs

with an employers' demand for using a car for bessrpurposes is much less than the number
of employees with a demand for driving to work wétltar (on average, on a workday, about
18% of car commuters uses a company car). Therefyuen efficient matching, any
employer with a demand for a car for business mepomay find an employee who
commutes by private car. In this case, the firm anly pay for the marginal costs of use for
business purposes.

A third misunderstanding is that the use of a higheality car makes employees more
productive to theeconomy which is one reason why firms may offer expensiaes. There
are strong reasons to believe that this is notcds®e. In essencd) high-quality cars may
increase status and are therefore productive téirthé™ but not to the economy, as status is a
positional good (e.g. Hirsch, 1976; Frank, 1999) it is unlikely that high-quality cars
strongly reduce fatigue in employees, which inocesathe employees’ productivityiii §
employees enjoy the quality of their cars duringrkyavhich is an important reason why
employers offer high-quality cars to employees, hkhbis enjoyment is on-the-job
consumption, and not an increase in productivity.

In conclusion, there is little or no reason to &edi that the quality of a company car
makes an employee more productive to the economy,naust therefore be treated as a
productive fringe benefit. Consequently, we witktiproceed empirically on the assumption

that the company car’s quality, measured by thebmurof car units in the current paper, does

1 The business use of an employee's private cadized a common market solution, and in countrieh sis
the US where the tax system is much less (or ewdndistortionary regarding company cars, thisfieaively
the dominant market form.

™ In particular, it is plausible that a sales pergith an expensive car may obtain a higs@tus and may
therefore be productive to the firm.



not increase the productivity of the employee. Tilisws us to use household panel datasets
that do not provide information on business useahpany cars, but which allow us to
address unobserved household preferences. The revdliases of current distortionary
company car taxation based on this assumption reay (slight) overestimate. This will be
followed by an estimate of the welfare losses based car survey that allows us to control
for business use of the car, but which is esséntatross-section survey.

As we will explain later on, public economics theas quite clear about the optimal
level of taxation of fringe benefits (this theopkés into account that fringe benefits may be
productive for the firm}? Using this theory, it is not so hard to see thathie Netherlands,
and similarly in almost all other European courstrigne tax system is likely far from optimal
in this respect: in the Netherlands, company ceagpeovided to employees for private use at
an implicit unit price that is 32.6 to 38.3% lebsirt when bought by employees in the car
market (the exact percentage depends on the engsioy®rginal income tax rate bobt on
the car's use for business purposes). The reduatioprice can be decomposed into an
income tax advantage (which varies between 24.638r8%0) and a Value Added Tax (VAT)
advantage of about 8%. According to theory, only under specific circunmstes, in
particular only when the number of car units of dmenpany car is extremely productive to
the firm, such a high tax advantage can be judtifis only 22% of the company cars are
used for business purposes, and the number ofndarhas little effect on the productivity of
the employee as argued above, it may seem thaalfoost all company cars any tax
disadvantage will imply a deadweight loss. Howevitr,is theoretically possible that

favourable taxation of company cars (relative ta@s) generatepositive welfare effects

12 Reasons why profit-maximizing firms offer fringerefits to employees can be found in the employees’
compensation literature (e.g. Ehrenberg and SraB3). In essence, it is assumed that fringe bisndé not
generate as much value to employees as net wagepiaf monetary value, because employees prefezsitag
non-monetary benefits. Fringe benefits are atwactonly when firms supply them at lower prices than
employees would pay in the goods market. It is themnomical to offer fringe benefits to employeasgrivate
usage and simultaneously reduce their wages. Eindemployees are then both better off (see Zé88)19

13 As explained later on, users of company cars apaiging VAT on the purchase of the car, as well as
maintenance, but other expenses (e.g. fuel, insajare not VAT liable.



given the presence of other distortionary car takesnost European countries, there are
purchase taxes on personal cars that are likelgrtienary as they are not strongly related to
externalities of car use). We examine the effecotbier distortionary car taxes as well. It
turns out that, in the Netherlands, the levelsha&f other distortionary car taxes are much
lower than the tax advantage given to company*¢ars.

As stated above, in the current paper, we are mairierested in estimating the
deadweight loss of distortionary taxation of compears. In essence, we identify this loss by
estimating the effect of company car possessionhonsehold car unit demandt.We
demonstrate that this loss is identified by estingathis effect on the market value of the
most expensive car in the household, where tha caarket value is assumed to measure the
number of ‘car units’ available to the househld.

The calculation of the welfare effects of distaniy company car taxation depends on
assumptions that one is willing to make with respeche car and labour market (Zax, 1988;
Wuyts, 2009). Throughout the paper, we will assuthat we deal with a perfectly
competitive labour markéf. Furthermore, it is assumed that the car marketeidectly
competitive with a horizontal supply curve (so thasts and therefore pre-tax prices of cars
are constant). Hence, the theoretical model for ¢he market is the standaqmhrtial-

equilibrium perfectly competitive model, where thmdel is partial, because it is assumed

1 This argument seems to hold also for other Eunopeantries, except Norway and Denmark where pseha
taxes are high.

!5 An alternative identification strategy is to useanges over time in company car taxation. Suchadesty is
difficult to apply as changes in tax rates havenbegnor, and as a minimum requires information alibe
elapsed length of holding a particular car (as ncogtpany cars are leased over periods of at leeest tyears),
which is missing in surveys known to us. Our resedits within the taxation literature that exansnghe
welfare effects of car taxes. See, for exampleft@rad Schmidt (2005), who examine welfare effextsociated
with car property taxes through changes in car deina

18 To estimate the deadweight loss, we take intowutcthat firms provide cars to employees as frihgeefits
at lower unit prices than the market not only beeaof lower income taxes on company cars than @esyéut
also because firms pay no VAT. Note that some filease a large number of cars and receive costtieds,
which are likely due to a reduction in retail coeme firms even avoid retail costs, as they |lease directly
from car manufacturers).

" The consequences of the assumption of a cometithour market, although commonly made in theexint
of fringe benefits, are not well understood. Yesults by Zax (1988) indicate that allowing for rapaolistic
market power generates welfare effects of the saagnitude.



that pre-tax prices of cars (and prices of otheydgd are not affected by the tax distortion
identified in the current papét.

Taxation of company cars has already been descabelistortionary in the 1980s (see
Ashworth and Dilnot, 1987). Distortionary taxationay have large negative welfare
implications through overconsumption of car unithich we will measure using the value of
the car in the marketf. Favourable taxation reduces the implicit unit @raf the company
car provided by the firm. Importantly, tax authiadt offer only tax advantages to maximally
onecompany car per employee, so that favourable itaxaff company cars does not affect
the unit price of other (usually non-company) dhaegt may be present in a household. Given
this tax restriction, it will be beneficial to teenployee (and therefore to the firm) to apply the
company car tax advantage to the most expensiwit@n the household (thus, the car with
the most car units). Hence, if there is one compamyin the household, this car must be the
most valuable car in the household.

It is therefore natural to simplify the theoretiealalysis by assuming thaj the market
value of a car measures the number of car unitsiphetl with the unit price per carii) in
each household there is maximally one company aad, (i) the company car is more
valuable and therefore has more car units tharo#mr car in the household (if present). The

latter two assumptions are empirically justifi@dHence, our emphasis is on the deadweight

'8 One may argue that the use of a partial modelmaape a reasonable in the light of evidence thecar type
market is oligopolistic (e.g. Verboven, 1996), hesm of company cars represent about 43% of all personal
cars and the car's ownership costs are about 40%hefoverall annual car costs. Note that thisogigistic
behaviour regarding car types doex imply that the car industry as a whole is oligagtid. We come back to
this issue in the sensitivity analysis.

19 Note that these car units may measure the sizbeotar, horse power, etc., and the price of a canit be
interpreted as the hedonic unit price.

20 |n the samples analysed, only 0.8%households have two company cars, and only h&% a company car
that is not the most valuable car in the househedd.only a few observations, the reported markdtes of a
privately owned car exceeds the value of the coypanin the household.



loss of taxation of company cars through a chamgéhé householddemand for the most
valuable car in the househofd

Company car taxation may also encourpgeate travel behaviour of employees as the
company car’s marginal costs of car use are rediedro, which may also induce a welfare
loss. Furthermore, a range of externalities maynbleced by the additional private travel
(Parry et al., 2007). In the empirical analysi® will demonstrate that private travel
increases due to the possession of a company learwélfare losses of favourable company
car taxation through increased travel behaviourshmvn to be substantial (as the commute
increases), but much smaller than the welfare dogsto increases in car consumption. This
finding is consistent with the literature that pgeiout that the demand for travel is rather price
inelastic, whereas the demand for size of cartiseraelastic. This justifies our simplifying
assumption, which is used for expositional reasonthe next section, that company car
taxation may chandeousehold car demartglit does not affect private car use.

Tax treatment of most fringe benefits is quiteeliéint among European countries, but a
common characteristic is that the income tax onpgamy cars is related to the purchase price
of the car (the car may be new or second h&nEpr simplicity, we assume that the marginal
income tax rate does not vary by income. For noe/wll ignore treatment of the VAT, and
assume that employees and firms buy cars at the gaice. Employees’ net income is then
defined asn -7 (m + zf), wherem is the (gross) wage,is the marginal income tax raté, is
the company car’s purchase price, ard the imputedax rateof the purchase price. Hence,
#f is the imputed value of a company car accordingaxoauthorities (which is added to the

employee’s taxable income). In the Netherlands tfee period investigated, when the

L Given the assumption that car supply is fully #taand information on any other distortionary tas,well as
the reduction in the car unit price paid for a camp car, the deadweight loss can be easily deriFed.
example, given a linear demand function the ‘rdla dalf’ can be used (see textbooks such as Vatia®2, p.
229).

22 |nterestingly, this may induce a strong increasetarnover, because the households’ value derfinad a
company car will reduce over time (as the car deates), but the additional tax paid does not. H@rein
some countries, there are also rules regardin@ggleeof the company car. Few countries (e.g. Norwagice
the implied tax of older cars.



company car is privately used, 22% of the purclpaime must be added to taxable income, so
7 =0.227

According to standard theory regarding fringe beéseé company car that is provided
to employees should be accounted for as employretsne and be taxed according to the
firm’s netcosts of providing the company car to the employisdined as the firm’s gross
costs minus the costs for business travel, becaosts of business usage of a company car
should not be taxed (see Clotfelter, 1983; Katz Madkiw, 1985). Hence, we will control for
the business usage of cars in our estimates wheg tie car survey.

We aim to answer the question whether the imputedme tax rate is distortionary. We
will argue here that the imputed 22% income tar @t the value of a company camsich
less than the optimal non-distortionary rét&he firm’s net costs of company car provision
to the employee can easily be derived from its lpage price for company cars that are not
used for business purpo§ésln the Netherlands in 2007, we will estimate ttiet average
purchase price of such a company car is (about)0907 so each year about €3,700 is added
to the employees’ taxable income when a companysgarovided. As explained in detail in
Appendix A, the firm’s annual costs of providing@ampany car to the employee exceed this
imputed company car’s value by a large amount. €3)@00 imputed by the tax authorities is
58.5% less than the firm’s average annual costschwhre, as mentioned above, around
€8,700. This indicates that (given the absencetlérodistortions) the non-distortionary tax
ratez is 0.51 (instead of 0.22). Hence, employees tbegive a company car facenaich
lower implicit price than they would pay in the casarket and are therefore expected to

increase their demand for cars in various ways. tMosnpany car owners are taxed at a

% In most countries in Europe, the imputed tax raties not depend strongly on the purchase pricereTare
some exceptions though, such as in Norway, whergathrate is regressive.

24 We focus on the Netherlands, but for most othepfean countries similar arguments can be made that

for Denmark and Norway, the argument may not applyause the high levels of a distortionary purchaselt

is likely that in these two countries the tax treemt of company cars corrects for the high levelthef
distortionary purchase tax.

% Our calculations (see Appendix A) suggest thatfitmes’ net costs for company cars used for business are
slightly higher, because these cars tend to be exqensive.



marginal income tax rate of 42 or 52%. Given a nmaigncome tax of, let's say, 52% (42%),
the implicit price subsidy is about €2,700 (€2,2G®) 30.3% (24.6%) of thannualunit cost
price of a caf® In short, théncome tax advantagef a company car is between 24.6 to 30.3%
of the car unit price. This ignores though thatrsisé company cars are able to avoid paying
for the VAT, which amounts to 19% in the Netherlanilhe VAT is paid on the purchase as
well as repairs, so about 40% of the total costsnbt on fuel expenditure and insurance. The
VAT tax advantage is estimated to be approxima@8ty Consequently, the total income tax
advantage is between 32.6 and 38%%.

Another relevant characteristic of the company aara fringe benefit is that most
employees use the same company car for a periadait three (e.g. Netherlands) to five
years (e.g. Belgium). This period is defined by thmimum length of the lease contract
between firms and lease companies. This impligsftnamaller companies the provision of a
company car may be risky, as determination of sed@&antract before it expires is costly.

It should be noted that in the US, cars providecimployers are taxed broadly in line
with economic theory. In the US, it is common themployers provide a monetary
contribution to employees that can be used to laas® (the employee is the lessee and pays
for all taxes). The employee is then taxed on mhaetary contribution as wage. When the

company car is used for business purposes, theoga®lreceives from the employer a

% |n most European countries, a company car is etenjiom any imputed tax when the number of private
kilometres is less than a certain threshold valonethe Netherlands, the threshold value is 500 len year
excluding commutindy the worker. This exemption rule is likely extrely distortionary, as it gives an
incentive for employees to use the company catifercommute, and to use another (privately-owned)far
other private trips. When this tax exemption rupgplés, the implicit price subsidy will equal thearginal
income tax rate, so it will be 42 or 52%.

" Note that only a subset of firms offers compamg ¢ta their employees, which seems surprising gthertax
price advantage. This rises the question why Hdirais are willing to offer company cars to theimployees.
One reason may be that lease contracts of compasyace for at least three years, implying subistianbsts on
firms if the employee leaves (voluntarily or invotarily) within three years. In particular, forris with few
company cars, offering company cars may imply asttial risk. This particularly holds for jobs whethe
expected job duration is relatively short.

1C



reimbursement for the car’s marginal costs. Thimbersement is not taxed, in line with
recommendations of optimal taxes by economic thé¢éayz and Mankiw, 19858

To determine the welfare effects of a specificdaxiconsumer) goods in a competitive
market with a horizontal supply curve (and givefoimation on other distortionary taxes on
these goods), it is sufficient to know the change in the price of the good due to the ta
analysed, andij the demand price elasticity to determine the gkean consumption due to
the change in the price of the good.

The welfare effect of company car taxatmannotbe derived from standard car demand
elasticities, because the effect of favourable ttaraof company cars on household car
demand may be quite different from general careprieductions. General price reductions
affect the prices oéll cars in the household, whereas favourable taxatfatompany cars
affects only the price of the company car, but that price of other (private) cars in the
household. Furthermore, as the car is providedhbyemployer, employees who face credit
constraints may be able to have access to morensigecars. This implies that results of
empirical studies that focus on general car priaestieities are only indicative. Nevertheless,
this literature suggests that the deadweight lcemg Ibe substantial, because the price elasticity
for (new) cars is about unity (Hess, 1977; McCartt896)°

In our empirical analysis, we aim to estimate tatvbxtent the household car demand
changes when an employee belonging to a houseboéives a company car at an effective
price below the car price paid by this employeé¢hie consumer car market if the employee
would not receive a company car (the counter fdgtbat, for example, a higher wagdeOur

estimation method essentially implies a househicleldfeffects procedure using information

%8t is therefore unsurprising that in the US compears have not received any attention by econsmist

% Note that this elasticity is far below own-pridasticities of cartype demand (Berry et al., 1995; Verboven,
1996).

% One may also imagine other ways of compensatian. éxample, public organisations may compensate
employees not by providing a company car, but lmyiging more holidays, more job security, less dediag
work, etc.

11



from ahousehold panel survégom 1995 to 2008' Based on these estimates, we are able to
derive the welfare effects of company car taxatfon.

In the household panel survey, information on cse is not available. We therefore
cannot for the possibility that company car is pittve. For this reason, we also employ a
car panel surveywhich gives us the required detailed informatedvout the use of the
(company or private) car during a period of threenths, but which is essentially a cross-
section survey for our purpose. This survey pravitfee information needed only for the
period 1990 to 1993, so the time period of samptihghe household panel survey and car
survey differs. This is essentially because thep@rion of company cars in the Dutch
economy has been rather stable over the last 2@ yassmall increase from about 10% in
1985 to about 12% of all cars nowadays), but tlepgrtion of company cars that are leased
has strongly increased (Wilmink et al., 2002). Qeaising has been introduced in the
Netherlands in 1986, but was still relatively unorant during the period 1990-93 (about
29% of all company cars), whereas between 1996-20058t company cars were leased
(about 70% of all company car)Presumably, the development of a large competitive
leasing market has made the supply of companymars efficient. The increased efficiency
implies that employees are more likely able to mage of the tax advantage associated with

company cars, implying larger welfare los&&$his strongly suggests that the welfare losses

31 Although one may imagine that the use of housefigkt-effects is sufficient to deal with time-imant
unobserved heterogeneity (which is important, as-feving’ households are more likely to sort thefass into
jobs with access to company cars), we go one sitipelr and use instrumental variables techniquegets

2 Note that we willnot estimate the effect of company car taxation onpttwision of company cars through
employers. Although interesting, this does not giewan answer to the welfare effects of companytaceation.
For example, if due to company car taxation the lmemof cars increases, whereas the number of pricats
falls to the same extent, then the welfare efféatsugh a change in consumer surplus will be abi§¢ime sizes
of company cars and private cars are identical.

3 Furthermore, as it will later on be explained @tall, lease cars are essentially absent in thEonses for the
PAP survey, so company cars in the PAP surveylaosvaed by the employer.

3 In addition, leasing allows employees to choosmmfrom a large range of cars, which also increadke
likelihood that the employee chooses the car ie hvith her preferences, so making better use oftdle
advantage.

12



with company cars are substantially higher overl#is¢ decade than in the beginning of the
nineties.

The welfare analysis in the current paper is dexedousing empirical results of the
effect of company car provision on household canaled. In the next section, we discuss the
theoretical setting. The remainder of the papestrigctured as follows: section 3 provides
information on the data used, introduces the differstatistical models and presents the
empirical results. Section 4, 5 and 6 discuss th#ane analyses using different measures.

Section 7 discusses the effect of company car loer dtansport demand. Section 8 concludes.

2. The Model

2.1.Theory

To determine the welfare effects of the tax treatinoé company cars, we will make use of a
household model that includes wages and car cortsamCar consumption, and its costs,
refers here, for convenience, only to ownership. 8@ will ignore caruse and therefore
essentially assume that the reduction in the pfcear use is not the main issue regarding
company car taxatiofr.We do not consider this assumption as essentialit@nalysis, but
as it turns out to be a good approximation, it difigs the theoretical framework here.
Furthermore, as stated above, we assume that timeacket is perfectly competitive.

We will assume that the household has a demandifits of each car, where the price
of a carunit is exogenous and equalgoSo,p refers to the given unit price of holding one car
unit (e.g. one euro per unit per year). There ity @mother goodz. It is assumed that the
households concave utility functidhcan be written ag(x, y, Z) wherex denotes the number

of units of the first cary denotes the number of (sum of) units of other aadz refers to the

% Hence, we avoid the complication that car demaraktermined by the price ofvninga car as well as by the
price ofusinga car (De Jong, 1990). Company car taxation affiecth these prices. Because we find that travel
behaviour is not so much affected by company casession, it is arbitrary whether company car tamat
influences car demand through a reduction in theepof ownership or the price of car use. Hence,may
assume that the household's car demand depentle ondt of owning cars.
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other good. The number of car units of the firstedeceeds the number of units of the second
car. The price of cars and other goods are givahtatal after-tax income of the household is
m (1- z), wheremis gross income ands the tax rater(> 0).

As alluded to above, in the introduction, one int@ot characteristic of the tax system
in the Netherlands (as well as in other Europeamties) is that it allows employers to
supply onlyone company car per employee as a fringe benefittt&ounit price of one, in
our case the first, car may be affected by companyax facilities® but the unit price of the
other cars will not be affected by the tax treattmeinthe company car, as the market is
assumed to be competitive. Hence, we may rewlfiey, z) asU(x, m (1- 7) - px), wherem
(1- 7) - px equals the expenditure on all other goods thaffitstecar (a combination of and
2) and where the price of the other goods is statizizd to one. Hence, one may assume that
the household maximized(x, y) givenpx +y = m(1- 7). As it is well known, the solution to
this standard (two-good) problem is th&f Uy = p andx(p, m (1- 7)), wherex(p, m (1- 7))
denotes the Marshallian car unit demand functione will assume that this problem has a
solution, so the household has at least one car.

Now suppose that the employee considers altern&mployment with a firm that
offers car unitsx’, as a fringe benefit and gross incomé, The tax system values each car

unit at a priceH, whereH < p.® In a competitive labour market, a profit-maximigifirm

chooses to offem® and x° such thatu (x*,nf -7 (m+ Hx))= U( % m(1-7)- pk. In this

case, the following condition holds:

% 1t will generally be beneficial to the employeendatherefore the firm) that the car with most uritsthe
household is provided as a company car.

37 Our methodology to identify the effect of comparay taxation is to estimate this demand functioenetthe
value ofp is the same for all households, except for houssheith a company car.

3 Note that tax authorities use the purchase prfitheocar, and not the annual cogt.g. the lease costs). As
these two prices are roughly proportional, we ignitiis distinction here. In the welfare analysis, wf course,
make the distinction.
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UXC/UY+1TTT(UC/UY—H) p. (1)

X

This (well-known) condition says that the sum o #mployee’s marginal utility and

the marginal tax advantage is equal to the margiostis®® Rewriting (1), we obtain:

U./U,=p-71(p-H). (2)

Hence, the marginal rate of substitution betweempany car units and other goods,

U,./U,, is less tharp becausep > H. Note thatp — z (p — H) is the economicrate of
substitution between company car units and othexdgoso thapp — z (p — H) can be
interpreted as the effective price of a car und anr (p — H) as the tax advantage given to
company cars.

We have ignored above that the presence of a comganmay make an employee
more productive to the firm (as explained in theaduction, about a quarter of employees
with a company car use it for business purposess fias little consequence for equation (1)
as long as the firm’s revenue only depends on $leeofla company car for business purposes,

but, let's assume initially that not on the numbeércar unitsx®.*° Hence, the choice of the

number of car unitg®will not be affected by this extension.

%9 Given a concave utility function® > x andm® < m. A (textbook) non-distortionary tax treatment ofpany
cars requires) . /U, = p. So,U . /U, =H, thereforeH = p=U /U, andm’=m—px’. Note that the result that

m’ = m — pxX holds given the assumption that employees’ congtens only consists of company cars and
wages. In general, the latter result will not hiblemployees also receive other fringe benefits.

“0'In this case, equation (1) still holds as longhasemployee’s utility of having a car does notetepon the
use of the car for business purposes. This seaeasanable condition. We have examined this camditising
data on the use of car for commuting as well abéminess purposes, and it appears that at le#sp9¢he cars
used for business purposes are also used for camgntience, it appears that this condition is figél.

As an aside, note that one of the consequencédsso€andition is that the fixed cost of having & (tae costs
not related to the number of car units, mileage,) &till be borne by the employee and the firm. Emeployee
and the firm will then both pay a share of the dix@sts. As it is well known from the literature fixed costs,
these shares are endogenously determined by #ilentatket demand for cars by employees and firnigerG
the reasonable assumption that the employee’s dérfancars exceeds the firm's demand for cars, the
employee will pay thdull share of the fixed costs. This assumption is reasonaddeeven among users of
company cars, only a quarter of cars are usedusinbss purposes.
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For the purpose of the current paper, it is moter@sting to assume that the reverije,

is a positive function of the number of car unitsin this case, it can easily be shown that:

UXC/UY+1TTT(UXC/UY—H)+RXC: P (3)

Hence, in a competitive market, the expenditure@mpany cars by firms is such that
the sum of the employee’s marginal utility, mardit@x advantage and firm’s marginal
revenue is equal to the company car's marginalsc@ste e.g. Katz and Mankiw, 1985). So,
U./U,=p-R. -7 (p- H- R, so that the tax advantage equais(p- H - R, ). The tax
system is then not distortionary wheéh=p-R, (so,U. /U, =H=p-R,, wherep- R are
the netcosts)*' The main implication for the current paper istttie car unit price depends
not only on the size of the tax advantage(p - H), but also on the marginal revenue effect

when R, #0. This marginal revenue effect is likely small aifdt applies, it will apply only

to company cars that are used for business purp@segiarter of all company cars, as
explained in the introduction). Nevertheless, th&ie will receive attention in the empirical

analysis by controlling for the cars’ business use.

2.2.Estimation of Marshallian car demand functions
We aim to estimate the demand for car unitgf one car which we treat as a single g&)d.

We assume that all cars are not productive. Sgeireral:

“1 To be more precise, the tax system is not disteatiy given the income tax rateWhenz is also optimally
chosen, and the government is not able to use kumpiransfers, the optimal rdtemay be higher to generate
government revenues using Ramsey pricing (se&\&ugts, 2009).

*2 We have modeled car demand as a choice betweamitarfor one car and ‘all other goods’. As itwsll
known, almost any functional form for the demanddiion is consistent with utility maximization (sthere is
an indirect utility function that will generate agle demand equation by Roy’s law). This means ¢time has
great freedom in choosing functional forms thataresistent with optimization.
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x =T(R.m,s), (4)

where subscript denotes household So,x; denotes the household demand for car upits,
denotes the car units price faced by househald is the (after-tax) income argl denotes
(observed and unobserved) variables that affeatmiaidemand (e.g. number of children). To
identify the effect ofp;, we impose certain restrictions on the functidioain T. We assume

thatT is additivein p;, m ands; in the sense that:

x=h(p)+k(m)+ {s), (5)

whereh, k andj denote functions. If househaldas a company car, thpr= p°, wherep® = p
—7(p - H), otherwise the household faces a car unit prige ®his implies that the difference
in demand for car units (of the first car) for helslds with or without a company ca;, is

then defined as follows:

px=x-¥=hpg-H )+ Km- k. (6)

Note thath(p) - h(p°) is household specific, and refers to the tax-aedlichange in car
units controlling for (tax-induced) changes in labancome. Its value can be estimated by
assuming thah (.) is identical to all households, such th@t) —h(p®) is a constant which we
will label by Ax. The variableAx refers to the tax-induced average change in theadd for
car unitswhen controlling for changes in incorma the current paper, we will estimate.

Note that given the assumption of a competitivelabmarket, the income effect of the
tax advantage is absent (as firms will reduce tagemwhen a company car is offered such
that the employees’ utility of holding a companyr ¢a the same as not holding one).
Although this result may strictly speaking not hatdgeneral (e.g. it may not hold when
labour markets are not perfectly competitive), ékes it plausible that the income effect of

the company tax advantage on the demand for cds ismismall. This implies thahx
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predominantly identifies the substitution effectloé tax advantage.

2.3.Welfare analysis

To determine the welfare effect of the tax treathwérthe company car based on estimates of
Ax is now possible. Note that when we estimate (&).cantrol for changes in income. When
income is given, it is well known that consumenspus is a reasonable approximation of
welfare (e.g. Varian, 1992, p. 167).Given a linear demand function, the change in
consumer’s surplus and therefore welfaty, can be measured byAx Ap, whereAp=p —

p°. In the empirical application, we will identifx by relating changes in car dema#nxg
which we do not observe, to changes in the carketavalueAV, which we observe. We
will assume thapx, which measures the annual car expenditure, igoptional toV, sopx =

aV, whereq > 0 is giver* It follows thatAV = o p Ax. So,

aw =Y apax= Y, A% aAV. @)

In our empirical application, we will estimateV/, which measures the (average) tax
induced-change in the market value of the most msige car in the household, whereas for
Ap/p and « we will use market averages. Information on the-gdwantage of having a
company car, as provided in the introduction, iaths thatAp/p is between 0.32 and 0.39.
The proportionality factow is straightforward to determine using informata@mmannual lease
costs,px, and the market value of the c¥r,and is about 0.40 (see Appendix A). Given a log-

linear specification, a similar calculation as &pplies.

3 Given a quasi-linear utility function the measisrexact.
*4 The assumption of proportionality appears to lEsoeable: the relationship between annual leass eosl
the market value of cars is roughly proportional.
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3. Car Demand Analysis
3.1.The data
We aim to estimate the effect of company car pssseson the demand of the most
expensive car in the household. Our empirical aslig mainly based on information from
the annual DNB (Dutch Central Banfkpusehold survefor the years 1995-2006, the 1990—
93 PAPsurvey(Dutch Car Panel Survey), which i€ar survey based on samples from a car
registration database. Further, we use the NiUiSey(National Travel Survey) for 1996 to
examine the effect on private travel behaviour,olvhs atravel survey

All surveys allow us to distinguish between privadaad company cars, although
definitions of company car differ between survelise NTS survey contains information on
travel behaviour of all members of a householdrdudne day. The DNB survey is a standard
household panel survey and provides informationuabmarket values of cars in the
household and the interview d&teUsually, the respondent is the head of the houdefibe
PAP survey has the car as a unit of measuremethtc@mtains information about the car use
distinguishing between private and business use fmriod of three months up to a year.

In all the analyses, we will employ samples of lehdds that possed leastone car

and which contain at least one full-time workingitad® To facilitate interpretation, we only

select households that have maximally one compangstwo cars occur rarély.

“5 In the DNB survey, 14% of the households own amamy car, consistent with other sources.

“6 Given an unconstrained choice of the datasettttistical analysis becomes cumbersome, as themref a
company car is then endogenous (as it indicateprisgence of at least one car). There are two meashy we
believe it is unproblematic in the current applicatto use the selective sample. First, in the darop the
population of households with an employed persogrety 6% of households do not own a car. Therefibre,
non-selected sample is rather small. Second, holdsetwithout a car seldomly belong to the group of
households of which employees receive a company lmecause household characteristics differ strongly
between households without a car and householdlsaniiompany car. In particular, in the datasetanadyse,
households with a company car have a much higleenie. This has also been reported in StatistichkéMieinds
(2000).

“"In our datasets, only 0.5% of households witheaist one car have two company cars. This number is
consistent with the observation that (most) twaieahouseholds consist of a male and a femaletrentales’
respectively females’ probability of having a compecar is 0.14 and 0.025 respectively (0.14 x 0.625
0.35%). Bivariate probit models demonstrate tha &mployees’ probability of having a company car is
independent of the probability that the employgestner has a company car.
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3.2.DNB survey

3.2.1.Panel estimation results

In our empirical application, the value of the mespensive car in the household is the
dependent variable, and we assume a linear asasedl log-linear specification. We also

estimate specifications allowing for fixed as waslrandom household effects. By controlling
for household effects, we essentially avoid argusémat the effect of company car is due to
unobserved preferences of households for carsvdle of a car is the value in the second-
hand market, as reported by the respondent. Far tbat were owned for less than three
years, the purchase price was reported by resptsidéfe have used the latter price as the
estimate of the current market value.

We use a large number of time-varying control \Jadsa, including number of
children, household income, address density indicéhumber of addresses per square
kilometre) in the municipality of residence, headpéoyment status, ownership of the current
residence, head working hours per week, job durgiioyears) and employment duration in
the labour market (in years) by the head of thesebald. Further, we control for time and the
residence region. When we do not control for hoakkfixed effects, we also control for age
and education.

Our main finding is that the possession of a comgamstronglyincreases the value of
the (most expensive) car in the household. Thatirspecification generates an increase in
the value of a carAV, of about 9,000 to €12,000 (see Table 1), thelileepr specification
implies an increase of about 80 to 120 logarithpomts (see Table 2). As a company car
implies a price reduction of about 32 to 38%, theplied price elasticity of the most
expensive car in the household is therefore abautAiowing for fixed or random effects
generates essentially the same estimate (usingtaustests both have a t-value of around

0.70, see Wooldridge, 2001).
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By controlling for household effects, we effectiwalontrol for unobserved demand
factors. One counter argument, which invalidatesestimates, is that we do not control for
time-varyingunobserved demand variables, and that a suddesase in the demand for a
larger car induces employees without a companytecaort themselves into other jobs that
offer company cars, which creates an estimatios. b#wever, we believe that this type of
bias is extremely unlikely as we control for manyd-varying demand variables including
income and the number of children. Furthermoreynibbserved preferences of households
play an important role then one expects a (lar@&rdnce in the point estimate of company
car when using or not using household fixed effebtsbe more precise, including household
fixed effects must result in a lower estimate whieme-invariant household preferences are
relevant. However, the point estimate of company isanot lesser when including fixed
effects. In fact, it is slightly greater given theear specification, and is almost exactly the
same given the log-linear specification (see Tablasd 2). If sorting based on time-invariant
unobserved preferences does not play a role, therektremely unlikely that sorting based
on time-varying unobserved preferences createbiasy

Nevertheless, we have also estimated models wiverenstrument company car
ownership. We have used two estimation proceduteshware both based on the idea that the
type of sector is a valid instrument as it stronggtermines the supply of company cars for
reasons unrelated to the demand for car units lptames. In particular, in industries where
cars are used during business hours, it is moreoeasizal to provide company cars. In the
first procedure, we use only public sector as atrument. Our assumption which validates
this procedure is that the public sector stronglfers in its supply of company cars for
reasons that are unrelated to the demand for dt loyyemployees. For example, according
to theory, public sector organizations are notimgllto offer company cars, because the

external effect of the tax treatment of companys déne reduction in taxes paid to the tax
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authorities) is internalized by these organisatidxsother reason may be that company cars
are usually seen as environmentally unfriendlyolm data, the number of employees who
move between sectors and for whom changes in gmepce of company cars is observed is
almost negligible, which precludes the use of fiediécts when instrumenting the company
car, so we estimate random-effects modfel/e find that the instrumental variable (IV)
estimate for the effect of company car is somewisbw the results presented above, but
essentially the same results are obtained (seenoofuof Table 1). In the second procedure,
we have estimated the same model using the tygeatibr of employment as an instrument
(and not only the public sector) and obtain almdentical results (see column 5 of Table
1)* Summarising, using fixed, random effects or IVireators generates almost the same
results as standard regression analysis indicthi@igunobserved household preferences play

only a minor role.

3.2.1.Sensitivity analysis with respect to controlstfavel

Several analyses have been conducted to evaluatsethsitivity of the reported effect of
company car possession on car demand. In partidtlaray be the case that the increased
demand for car units is mainly through increaseamel and, as a consequence, the above-
reported effect of company car may partially captilre effect of (increases in) travel on car
demand. We have therefore re-estimated the fixfEbisf model for the DNB dataset,
controlling for the head’'s commuting distance. Wiedfthat the effect of company car
remains the same. Note that we are not able taaldot private kilometres travelled (as it is
unobserved in this dataset), but this is less egieas households with a company car travel

hardly more privately by car (except for commutgposes), as shown later on.

“8 The first step results of the IV procedures cafobed in Table B1.

“9 The instrument is strong with &avalue that exceeds 150.
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3.3.PAP survey

3.3.1.Employees: controlling for car business use

The PAP survey is based on a dataseantlomdraws from number plate car registrations.
All cars are required by law to be registered. s tdataset, the name of the owner is
identified, and the driver of the car is interviehgy telephone. One disadvantage of the PAP
survey is that, although the sampling is randore, riésponse is non-random, particularly
when the car is not driven by the owner of the bathe case of lease cars, the car is usually
registered with the lease company (Korver and Vesutheiren, 1995), who for privacy
reasons do not wish to provide the names of theeds?® So, it turns out that in the PAP
survey, lease cars are effectively not represented.

In the PAP survey, there are two questions thatalls to identify whether respondents
receive a company car: questions related to the efmgent (firm or private person) who has
registered the car as well as questions on whétleerespondents receif@l reimbursement
for use of the car. In case employeesthe answers to these questions are stronglyecklat
We present here results where company car is defmbe a car registered by a firm.

In the PAP survey, there is information on the bess use of the car during one year,
which allows us to control for differences in firmevenue of providing a company car (see
the end of section 2.%j.The survey also contains information about the memof cars in the
household. This is useful, as in a car survey amglyhouseholds with more cars are

overrepresented. Hence, we will use weights to ntakesample more representative for a

*Y In the period analysed, the proportion of leags vas still relatively low. From 1990 to 1993, ivportion

of lease cars out of company cars was about 27%v@{and Vanderschuren, 1995). Note that during thi
period, company cars were primarily leased by ldirges (more than 100 employees), whereas smatfiffifless
than 10 employees) primarily owned their comparmg €&/ilmink et al., 2002). As small firms’ employetend

to earn less than large firms’ employees (and axed at a lower marginal rate), it seems plaudie the
average effect of company car possession on thee\aflthe (most expensive) car in the househokirialler
using the PAP survey than using the DNB survey.

*1 To be more precise, business-use informationgsdan a question about car use for the previougtmdhis
question is asked for three months in a row (a [pavée only employ observations which provide ansfer

all three interviews. Based on information abottirae months period, business use for a year caalbelated.
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sample of households.

In the econometric analysis, we control for bussnese using a dummy variable
whether or not the car is used for business, asd ebntrol for the number of kilometres
using a quadratic specification. Information on tharket value of the registered car in the
PAP survey is provided in eight categories. Rettal we donot employ the value of an
arbitrary car in the household as the dependemahlatr but the value of the most expensive
car in the household. The latter is unknown inghesey when there is more than one car in
the household. In case of multiple cars in the Bbakl, we only know that the value of the
most expensive car is equal or exceeds the valutneofcar reported. So, essentially we
estimate a (grouped) regression model, where i@ ¢ensor the value of the car in case of
multiple car ownership® Another issue is that the value of the car pravide the respondent
is not the current market value, but the originaichase price at the moment of the purchase
(on average about three years before the interdate). Therefore, we control for the
(logarithm of the) time spell of owning the C4r.

In Tables 3 and 4, one can find the effect of camypzar possession on the value of the
(most expensive) car in the household, given aalirs well as a log-linear specificatitn.
When we dmot control for business use, we find that increassdvaelue for company cars,
AV, is €7,112 respectively 65 logarithmic points. sTestimate is somewhat lower than the
estimate based on the DNB survey, which has betmated for another period, when
leasing is much more common. One explanation #difference in the estimates is therefore
that leasing increases the efficiency of the madset gives employees a choice among a

large number of types of new cars (conditional ba lease costs), whereas non-leasing

°2 Estimates without weighting provide almost ideatti@sults.

%% Hence, if the reported value of a carxijsthen we know that the value of the most expensiaein the
household is at least

** The mean difference in the time spell of owning tar between company car owners and private caersw
is less than five months, so this control varightas out to be not essential.

*5 Note that for reasons of comparability, the resate given in euros for 2001, using a car prictatte.
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company cars are bought by the company, which doesecessarily take into account the
preferences of the employee (Wilmink et al., 2002hen we control for business use, the
increase in car value for company cars is ‘only;983, respectively 25 logarithmic points.
We emphasize that the latter estimates, althouljls@hstantial, are likely underestimates, as
it is plausible that employees who drive more fosibess purposes prefer more valuable cars
during working hours for consumption and statuppses?® Furthermore, these estimates are
based on observations of company cars that werkeased. For this reason, we will use the

DNB estimates for welfare analysis.

3.3.2.Self-employed
In the PAP survey, we aret able to control for unobserved household prefexser{so, one
may argue that households with a love for valualales are more likely to sort themselves
into company car jobs). Not controlling for unobst household preferences may imply that
the identified effect of company car partially, @ren fully, is due to sorting. It is therefore
informative to focus on theelf-employedin case of self-employed, the effective pricehs
most expensive car in the household is essentidflcted by the same company-car tax
advantages as the employeenditional on the business distariééne main difference with
employees is thaall self-employedhave the option to make use of the tax advantages.
Thereforeceteris paribusthe optimally chosen value of the (most expersiee by all self-
employed persons must be the same as the optiotadsen value of the (most expensive) car
by employees with a company car.

The ceteris paribus condition is likely fulfilledhen the self-employed and employees

do not differ in their preferences for cars. Thisplausible as we control for income. If the

°5 Note that we only present results for years fr&@@0lto 1993. Before 1990, the PAP survey lacksrinétion
about some controls. Nevertheless, we have alsoasd models from 1986 to 1993 using fewer costrohe
effect of company car turns out to be slightly lEgh

*" Not conditional on the business distance, theativantages differ substantially.
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ceteris paribus condition is fulfilled, we can téstsorting, because the effect of company car
and the effect of ‘being self-employed’ on the abf the (most expensive) car must be the
same. Therefore, we estimate the same model agebéiat now on a sample of employees
and self-employed. For results, see the last colahiables 3 and 4. It turns out that for the
linear as well as the log-linear specification,betfects are about the same and the implied
restriction on these effects it rejected X*(1) = 0.47 and?(1) = 0.55). This indicates that
the effects of company car as reported in the ptesvsection can be interpreted as causal, and

are not due to sorting.

4. Welfare Effects

The deadweight loss of company car tax treatmemem#s on the presence other
distortionary taxes: taxes on income and taxesewagmal cars. Taxes on personal cars entalil
taxes on: ownership, purchase (Vehicle Excise Duapd use of these cars (through fuel
taxes and parking charges). Note that the aggregawenues from these taxes are
considerably in Europe, so, in principle, they aatnipe ignored. Let umitially assume that
other car taxes are at the optimal level.

Another issue is that in a paper by Parry and Bép@01), it has been argued that
employees choose labour supply (number of workiogr$) at a non-optimallyolv level,
because of a distortionary income taXone of the consequences is that favourable taxafi
company cars may hay®sitiveconsequences for welfare when this increases faqply.
More likely however, the effect of favourable tagatof company cars on labour supply is
negligible. This is based on two arguments. Fitgt, number of hours worked for full-time

positions depends mainly on the employ&esirly compensation, and less on fringe benefits,

°8 One (partial) justification for this assumptiortigt other car taxes are a way of addressing @mviental and
congestion externalities and use of car-relatedip@gwnods such as road construction and mainten{see
Small and Bento, 2005). Although these taxes ali&aln optimal as first-best instruments, they nisy useful
as second-best instruments, because government®taable to use first-best instruments such ag poizing.

Later on, this assumption will be relaxed.
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such as company cars, that are usually given indkp# of the number of hours worked
(Ehrenberg and Smith, 2003). Second, and probablg nmportantly, labour supply effects
in the economy are mainly through variationfemale labour participation (the extensive
margin) and not so much in change of number of fioumorked given labour market
participation (the intensive margin). As indicatedthe introduction, females are much less
likely to receive a company car than males, ansl ithieven more extreme for females with
part-time jobs (who are more likely to stop workingcause of changes in taxation). So, it is
safe to assume that the labour supply effect abdeable company car taxation is close to
zero.

Given the assumptions made above, we are ableatmieg now the welfare effects of
company car taxation using standard welfare arsmtggsihniques (Varian, 1992). We assume
a linear demand function for cars. As explainedvabthe welfare losses per company car can
then be calculated as half times the ratio betwblerannual price of using a car and the
purchase price of a car, times the change in the demand for the (mostresipe) car in the
household times the tax advantage, known as tHe ttia half. The tax advantage, as
explained in the introduction, is about 32 to 3&¥,we will use 35%, whereasis equal to
0.40 (see Appendix A). S®AW = —7% AV. Using the DNB, our estimates faV vary
between 9,000 and €12,000. For our welfare analyges will suppose thatV equals
€10,000%° It follows that the annual welfare losses per campcar due to a shift towards
more expensive cars are about €700, about 8% afitmpany cars’ annual costs.

In the Netherlands, there are 795,000 company (&€, 2002). Theannual welfare
loss in the Netherlands of favourable taxation ahpany cars through increased household
car unit demand is therefore about €560 millioningthe logarithmic demand functions, we

obtain roughly the same estimates. In conclustom wtelfare losses of distortionary company

%9 Using the PAP survey, which is more valid in eaoies where company cars are not leased but owned by
employers, the estimates are between 4,000 an@&7hdit the higher value has been argued to bl likere
accurate.
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car taxation are substantial, and welfare losses lEa reduced by increasing the tax on
company cars. We will later on focus on other welfaffects of company car taxation, in
particular car travel demand.

Given the assumption that the welfare loss is ptapwmal to the difference between the
applied tax level (22%) and the non-distortionaay tevel (51%), every percentage-point-
increase of imputed tax rate of the company caalsiesr generates welfare benefits of about
€25 per company car. These results allow us tautzt the effects of policy changes. For
example, in the Netherlands, the imputed tax r&tth@ company car’'s value has recently
increased in 2008. For a large share of the comganycommuters, the imputed rate has
increased from 22 to 2588.Likely, this change had no effect on the numbecar in the
economy, but may have decreased the number of comgers, as well as decreased the
expenditure per company car. We can only specbkateow much the number of company
cars decreases, but it is clear that by focusing on the change in car expenditure per
company car we underestimate the change in weltdesice, using the estimates of the
current paper, the annual welfare gains due toctésge in policy are therefore at least €60
million. However, for energy-efficient cars the iotpd tax rate has beeaducedto 14%. If
this policy implies that employees choose more egwe cars, then an additional loss of
about €200 is incurred for company cars that usrggnmore efficiently (such as Toyota
Prius, Honda Civic). For these cars, the welfarerdases associated with a reduction in
energy externalities is less than the increaseeiffiave losses due to increased consumgtion.
On the other hand, if it is the case that thisqyoitimulates employees to accept cheaper cars

(such as Smart), then this energy-friendly taxqyothay be welfare improving.

¢ The imputed tax rate of a company car was 24%rbef601 and 22% since 2004 until 2007 (between 2001
and 2004, other changes in the tax rules weredontted making a comparison impossible).

®1 For example, Parry et al. (2007) review the litera and conclude that the external Qfsts per company
car are about 30 to €360 per car, whereas metgsmsakuggest a value of €60 per car. Only if amggne
efficient car is at least 50% more efficient congghto a standard car, this tax policy may thengesterate a
welfare loss.
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5. Welfare Effects: Sensitivity Analysis

5.1. Other distortionary car taxes/subsidies

In our calculation of the welfare effects of distonary taxation of company cars, we have
assumed a world in which overconsumption of cathessole distortion in the economy. In
reality, we are aware of a number of taxes, as agkubsidies, on (the use of) cars. In the
Netherlands, the most relevant taxes are a fugktxuse taxes and a purchase tax on (new)
cars. Plausibly, fuel taxes and taxes on car useu(e€400 per year in the Netherlands) may
be justified as second-best instruments to finamme@&l maintenance costs and to address
congestion and other externalities associated tritbel (Vickrey, 1963; Small and Bento,
2005; de Palma et al., 2006; Small and Verhoef7200et, this is less plausible for purchase
taxes. In the Netherlands, the car purchase t4%.2%, which implies an averag@nually
amortized tax-advantage of about 19%. Note thattthi disadvantage is substantially smaller
than the tax advantage obtained from the provisioa company car. Therefore, our results
are qualitatively robust with respect to the preseaof other distortionary car taxes. In the
extreme case that the purchase texllyg distortionary, the deadweight loss is about 5085 le
than the number given above, so the annual deabivéigs is about €350. However,
purchase taxes likely address a few car extereslibbecause the purchase price is strongly
related to size, including accident externalitiesger cars may cause more damage to others),
parking externalities, and congestion externalitesities (Parry et al., 2007), so purchase
taxes are unlikely fully distortionary and the vee# loss per company car will be closer to
€700 per yea‘?? Finally, the Dutch purchase tax may be removed0i2, so from that date,

€700 is the most accurate estimate.

2 \When employees have a company car, they do net hesess to twsubsidieson the use of private cars by
employees. The first subsidy is that firms may tainse commuting costs to employees. Reimbursenfent o
commuting costs is attractive as a part is tax fiéxe second subsidy is that firms may reimburspleyees for
their business trips up to a certain maximum péniketre. This reimbursement is tax free. Until 200%
maximum reimbursement exceeded the marginal cdaisiving, so essentially, the employer was able&y
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5.2.Horizontal car supply curve, monopolistic markdtslk discounts

Throughout the analysis, we have assumed thatathmarket is perfectly competitive with a
horizontal supply curve, so car costs are constéinére may be three objections to this
assumption. The first objection is that the curseupward sloping. Since the Dutch car
market is small in the world (e.g. it is smallearththe car market of Los Angeles) and Dutch
cars are imported, the horizontal supply curve mggion seems reasonable. The second
objection is that one may argue that the suppliypé of cars is oligopolistic (see e.g. Berry
et al., 1995; Verboven, 1996). This suggests thatsupply at the aggregate may also be
somewhat oligopolistic. If this is the case, théwe teported welfare loss for the Dutch
economy is an underestimate, because foreign gglists benefit from the tax advantage.
To understand this result, let us suppose thattadke tax treatment of company cars, car
suppliersfully increase the pre-tax price of company cars suahttte overall price of cars
does not chang@.ln the rather extreme case of full adaptationreftax prices, the profits of
foreign car suppliers will increase due to compaay tax facilities, but this doasot affect
welfare of the Dutch economy (as car prices rertiz@nsame) except through a change in tax
revenues. The deadweight loss per companyocahe Dutch economyill then be equal to
the reduction in tax revenue per company car. Eldeation in tax revenue depends on how
much employers reduce wages when providing comgany, but in a competitive labour
market the reduction in wages will be in the ordéthe tax advantage given to employees
(see section 2) which is about 2,200 to €2,700.ceeii the car market is oligopolistic, our

reported welfare losses for the Dutch economylaga tonservative.

employees tax free through a travel reimbursemiéns. unknown to what extent these subsidies indaice
increase in private car demand, but this makestitadly likely that our welfare effects avederestimates

83 Car suppliers may be able to do so as most comparsyhave certain specific characteristics (e gieael
motor).
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The third objection is that firms that lease a éargumber of cars may receive bulk
discounts due to a reduction in transaction csBsilk discounts are typically less than 10%,
but precise figures are unknown to us. If we asstirag on average, firms are able to provide
company cars to their employees at a reductior¥@fthen the annual welfare loss due to the

tax distortion is €600 (instead of €700), so esaiynthe same result is obtain&y.

6. Welfare Effects through Changes in Travel Behaour

Note that the distortionary effect of company eaation through increases in private travel is
likely not captured by the tax-induced increasthavalue of the car as derived above. Recall
that the purchase price of the company car is taethot the use so that this provides an
incentive for the employer to subsidise privatevéia This is generally observed, as the
monetary costsf private travel are usually fully paid by the goyer. Travel costs consist of
monetary and time costs. The time costsraiedirectlyaffected by tax facilities, so welfare
analysis must be based on travel distance (whitects monetary costs) and not on travel
time.

In separate analyses for which the results areigedvin Appendix B, we have analysed
the effect of company car on the workers’ travehdaeour, distinguishing between) (
commuting distance,iif private travel-distance for car trips on workdagexcluding
commuting) andiij) private travel distance for car trips on non-wigkdays. A Tobit
analysis for private travel distance (excluding owming), based on the 1996 NTS, implies
that there is no positive effect on private trashefing workday$® The effect on private travel

during weekend (and other non-working days) is tified using a sample of males who did

 If firms get reductions because of market powkentthese reductions should be ignored in our weelfa
calculation. When these reductions entail a deerdéasretail distribution costs or other real costen the
decrease in costs should be included.

&5 Allowing for a 10% retail discount does not chamge conclusions.

® We use Tobit analyses, as a positive proportiofindividuals do not make any private trip (except f
commuting).
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not work during this da§’ We find a positive, but small effect: 3 km per weed day, so
300 km per year, about 8.5% of weekend travel {sdse B2). A small effect makes sense as
elasticities of car use with respect to variablestsaare usually thought to be small, in
particular for high income groups (Jgrgensen andy®g 2007). Welfare losses through
increased private travel are therefore small andrad €20 per company cHr.

Using the DNB panel data and an employee fixedetffeapproach, the effect of
company car on the logarithm of commuting distaiscstatistically significant and is about
0.14 (see Table B3), implying an increase of abb@00 km per yedt The annual
deadweight loss through increased commuting is éstimated to be about €40Therefore,
the negative welfare effects of company car taxatiecause of additional travel are
substantially smaller than the welfare effects aeiséed with change in car demand. The
welfare losses through increased private travélidiog commuting are therefore about €100
per year. One may argue that some of these addlitveelfare effects are already captured by
the car demand analysis in the previous sectioraus® workers who receive a company car
will realise that they will travel more, antherefore will demand a more expensive car.
However, as reported in section 3.2.1, the efféatammpany car on the value of the most
expensive car in the household does not change wkerontrol for commuting distance, so

likely the demand for the more expensive car isswstrongly affected by the increase in

7 We selected males only, as they are most likelystothe company car.

% The welfare losses through private travel (exeigdiommuting) can be approximated by the rule luél§ so
as half times the change in the number of kilonsetravelled privately times the tax-induced reduttin cost
per kilometre. The sum of the fuel and depreciatiosts per kilometre of a representative compamyisca
estimated to be about €0.15. In absence of tragdelmalities, the annual welfare losses are therein€22.5
(that is, 0.5 x 0.15 €/km x 300 km). As the analyisibased on a cross-section survey, this estiiadiieely
even a (potentially large) overestimate. In theveyr all travels must have occurred within the Nefdnds.
However, the additional annual amount of additigpralate travel outside the Netherlands is likéhyiled.

% The use of employee fixed-effects is importaneh@he cross-section estimate is several timesfahgn the
employee fixed-effects estimate. This suggests ¢hatmuters confronted with a longer commute (ehgse
who live far from employment centres) are moreliike sort themselves into jobs that offer compaass.

0In the DNB dataset, the mean daily commute is a8#6km. The employee fixed-effects analysis implieat
a company car driver has, on average, a commuistgnte that is 6 km longgrer day As the number of
working days per year is about 200 days, the arninaedment in travel distance is 1,200 km (thabi&m x 200
days). Assuming absence of travel externalities, dhnual welfare losses through commuting can theen
calculated as half times the change in the commudiistance times the tax-induced reduction in quest
kilometre €90 (= 0.5 x 1,200 km x 0.15 €/km).
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travel, and the welfare loss of additional driviogn be added to the welfare loss due to
possessing a too expensive car.

The above estimate ignores the increase in exieesatiue to additional driving, which
are mainly due to additional congestion and exteémes of accidents. Note that this
additional driving is mainly during rush hours, whime external costs due to congestion are
higher (but the external costs of accidents mayobesr). Using estimates as provided in
Small and Verhoef (2007), the external costs perakenabout €0.08, hence the externalities
increase by about €100onsequently, the welfare costs (the sum of the\derght loss and

the external costs) due to additional driving dreut €200 per year.

7. Effects of Company Car on Other Demand Indicatos
In the current paper, welfare loss of company aaation is based on the change in market
value of the most expensive car in the householel.nale also examined the effect on other
car demand variables to test the hypotheses thapa@oy car taxation also affects car
ownership, measured by the valueatifcars in the household or by the number of cateen
household. Information of the effect on both demaadables is informative, because it
highlights the behavioural decisions of the houk&ho

The effect of company car possession on car owigerdéfined by the number of cars,
is straightforward to determine using the DNB.He Netherlands, the number of households
with three or more cars is limited (merely 5 petcehthe households with at least one car
own three or more cars). We therefore distinguisly between households that have one car
or at least two cars, so that we have a standasdrade choice. We have estimated a
household fixed-effects discrete logit model, whicdn be estimated using a conditional
maximum likelihood estimation method, as introdudsd Chamberlain (1980). Using the

same explanatory variables as in Table 1, we fimlaaginal effect of company car of 0.48



(s.e. 0.02), see Table B5This suggests that company car taxation stronglyeases the
number of cars in the househdfd.

We have also examined the effect of favourable @myar taxation on household
value of all cars by estimating the effect of company car pgsiea on the value of all cars
for the 1995-2006 DNB survey. We use a similar meéttogy and data as applied in the
previous section. Using a household fixed-effectsdeh, we find that the effect of the
presence of a company car on household value sfisabout €14,066, see Table B4, which
exceeds the effect of company car on the most ekpear in the household reported above.
This strongly suggests that due to company car titaxa households increase total
expenditure on cars, partially by increasing canewship, partially by increasing the value of

cars.

8. Conclusions

Economic theory is quite clear on how fringe betsedhould optimally be taxed. In Europe,
company cars are for many employees the most impbftax-induced) fringe benefit, but the
welfare effects of the current tax system in Eurapeunknown. This paper offers a study of
the welfare effects of company car taxation. Oneeitg is that we identify this effect by
examining the effect of having a company car onntiagket value of the most expensive car
in the household. In the estimation proceduresuses household fixed effects as well as IV

estimators to deal with unobserved household prates for quality of cars, which indicate

L We are aware of two cross-section studies thaneethe company car possession effect on the nupibe
cars in the household (Whelan et al., 2001; Haf,1p0These studies also find that the presencecoigany
car increases the number of cars. However, thegréga range of statistical issues. In particulaeytcontrol
only for a few explanatory variables. We use pategth allowing for fixed effects and control for eeant
variables. Note that the approach of Small and R¢£881) to determine the effect on welfare isaymplicable,
as the price of privately owned cars is not affédig company car taxation.

2 One reason that this effect is so large is thertetlare other tax incentives to increase the numibears in the
household when a company car is provided, if thelepee uses the company car only for commutingnioat
for other private travel. As we do not know to howany households this loss applies (we do not obseavel
in this survey), we doot include this loss in our welfare calculation, tusuggests that the reported welfare
loss is an underestimate.
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that household sorting does not play a role inestimates. Our results imply that, despite the
high levels of other distortionary car taxes, tharent tax treatment of company cars is
strongly distortionary. Our analyses for the Neldails indicate that the annual welfare losses
of distortionary taxation are mainly due to a shofivards more expensive cars and are about
€700 per company caf.

Company cars are predominantly taxed in Europedoasehe company car’s purchase
price. In the Netherlands, the imputed tax rat@2f of the company car’s purchase price
doesnot cover the firm’s costs of company car provisionthe employee, which creates a
distortion in the optimal car decision-making ofuseholds. Given the assumption that tax
authorities seek to tax the car’s purchase priey; should set a tax at a much higher rate than
the current oné® Nevertheless, we must emphasize that economicythiedicates that
optimal taxation must not be based on the companyg purchase price, but must be derived
from the firm’snetcosts of providing a company car, which is theenirtaxation practice in
the US (IRS, 2008%’

We have focused in the current paper on the weltmses of distortionary taxation of
company cars through a shift towards more experwve The welfare costs (the sum of the
deadweight loss and the external costs) becausecfases in travel (about 1,500 km per
year) are shown to be smaller (about €200 per ydd® total annual welfare loss due to
distortionary taxation of company cars for the Duezonomy is estimated to be about €900
million. In the current paper, we have also ignattest car value is positively correlated with

size of the car, so it is likely that a tax-indugedrease in the size of the car creates a range of

3 If it is the case that the current level of pushaaxes on personal cars (42% in the Netherlaads)ly
distortionary, which is unlikely, the estimate éluced to €350.

" The non-distortionary imputed tax is at least 3@%hen purchase taxes are fully distortionary) andtbe
even 50% (when purchase taxes are non-distortipnliargountries where the purchase tax is abseish(as the
UK), the 50% seems to apply.

> However, this tax policy requires differentiatibetween business and private kilometres for taygaes,
which might entail other costs in terms of monitgrby tax authorities.

35



other negative environmental, parking, accident @bestion externalities (see e.g. Parry et
al., 2007)"°

We have seen that one may argue that the tax ah@amiven to company cars may
partially compensate for the presence of distortionary @sehiaxes on personal cars, which
is prevalent in the Netherlands. So, one may wondether our conclusion can be extended
to other countries with different levels of purchdaxes. In most other European countries,
the level of purchase car taxes tends to be lesxjoal to the Netherlands (see European
Commission, 2002). Hence, arguments made for titeelands can be generalized to these
European countries. For Denmark and Norway thoiigé possible that favourable company
car taxation generates welfdrenefitsas purchase taxes on personal cars can be ambed t
too high in these countries, so company car tanatan be argued to correct for another tax
distortion.

We estimate that the number of company cars irEthel5 is about 20 millio’ The
average European taxation on the value of compamy & around the Dutch levél.
Applying the assumptions as used for the Dutch eeon the European welfare losses due to
distortionary company car taxation are estimatelet@bout €18 billion per year. The size of
the welfare loss of distortionary company car texats intuitive as it is understood that the
tax advantage given to company cars is large, amdadd elasticities for cars tend to be

substantial.

8 Note however that company cars are more fuel iefficconditional on the size of the cgKorver and
Vanderschuren, 1995), which suggests that there begyositive externalities. It is not clear howewdrether
company cars are more fuel efficient than privatelyght cars, unconditional on size.

"t is not so straightforward to obtain accuratenestes of the number of company cars in Europe (g the
number ofleasecars is well recorded). We have estimated the murobcars in the EU-15 on the assumption
that the ratio of company cars to employees forwhele of the EU is equal to the ratio for the Netands,
which is 12% (see European Commission, 2004). Gikienassumption, there are roughly 20 million camp
cars in Europe (172 million employees x 0.12).

8 Note that some countries have a higher taxatiothercompany cars’ value (e.g. the UK has a 35%Hak
applies a discount depending on the business kitesie while others have lower rates (e.g. SpathRinland
have a 15% tax).
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Table 1.Marginal Effects on Value of the Most Expensive i@ahe Household (1995-2006 DNB)

(1] (2] 3] [4] [5]

Variables Linear Fixed-effects Random-effects Random effects-IV probit
regression model model model
Company car 11,87¢ 12,71¢ 1237z 10,58 9,56¢
pany (260.9§ (754.6) (384.5) (913.0j (858.6)
Children 1 -168.4 763.4 558.7 656.9 766.4
(318.2) (528.2) (377.7) (304.6§ (309.0)
Children 2 -518.¢ 572.¢ 381.¢ 714 798.4
(300.6) (678.7) (417.2) (365.0§ (370.4y
Children> 3 -2,546 -2,452 -1,719 -2,293 -2,254
= (356.6) (991.6J (519.6§ (487.0§ (492.7§
Net household income in lo 3,391 " 289.( . 1,1 . 159.1 230.1
9(224.6 (208.8) (190.2) (144.7) (146.1)
Head permanently employe 4151 1571 982.9 -388.8 -399.9
(732.5) (783.1) (663.4) (540.1) (514.4)
Head working hours -103.1 149.¢ —6.46° 4215 38L.¢
9 (114.6) (128.1) (106.7) (89.89§ (90.56§
(Head working houré) 2.036 -2.148 0.744 -8.139 —7.242
9 (1.979) (2.321) (1.910) (1.724§ (1.728)
Head working hour 5,04¢ -324.( 1,78( -1,874 -1,861
unknown (2,014)" (1,969) (1,712) (1,239) (1,262)
. , 107.3 26.574 16.482 89.81 75.49
(Head job duration)/100  3q gay- (57.23) (44.90) (37.20" (37.53"
. : -1.731 3.23¢ 1.45¢ 1.425 1.578
(Head job duratiofj10,000 ‘o5, (1.554)" (1.221) (0.966) (0.981)
Head job duration unknown _4’666** 4,990 - 749.8 6,991 - 6,393 *
J (1,662) (1,800 (1,494) (1,228 (1,238)
(Head employmer 42.3¢ —-49.2¢ 22.6( -30.9i -30.4(
duration)/100 (38.30) (49.38) (40.70) (30.48) (31.04)
(Head employment 0.309 2.000 0.362 1.339 1.284
durationj/10,000 (0.785) (1.088j (0.889) (0.671§ (0.684
o hib of resid 2,49t 894.¢ 2,40¢ 1,75¢ 1,82¢
WHErship ofresidence 3137y (840.3) (463.8)" (422.8) (428.1)
Residence densityvery -521.7 -1,681 -105.6 -94.95 -44.81
low (384.3) (2,309) (675.0) (746.8) (750.3)
Residence densitylow -59.4: 1,36¢ 266.¢ 122.F 212.¢
(402.0) (2,347) (695.5) (764.5) (768.2)
Residence density 1,016 1,021 1,373 1,310 1,352
moderate (419.6§ (2,276) (712.9) (766.7§ (771.3§
Residence densityhigh 38.0¢ 2,75¢ 766.¢ 305.¢ 362.1
(433.0) (2,457) (743.7) (805.5) (810.1)
Two-earner household -129.7 -954.0 —74.50 215.9 215.7
(227.7) (419.9) (290.8) (238.8) (242.6)
Head female -322.7 -728.¢ -3,301 -3,48¢
(1,119) (1,724) (1,816} (1,831
Head female works full-time 483.4 1,416 1,251 5,402 x 4,290 «
(1,381) (2,671) (1,919) (1,843) (1,855)
Head ade -8.02¢ -3.86: -73.71 —74.5¢
9 (17.35) (22.32) (22.08§ (22.21§
Head educatior primar ~180.9 ~1,047 ~1,028 ~1,013
pnmary  305.8) (415.6) (354.7) (360.1)
Head educatic — low 179.¢ —2,43¢ -2,437 -2,44:
secondary (293.2) (365.6}" (300.5}" (305.3§
Head educatior advanced 894.9 -228.2 -337.2 -327.0
secondary (243.0¥ (344.3) (302.5) (306.8)
2,33¢ 2,56 4,13¢ 3,96:

Head educatior unknown (776.0§" (948.9§" (778.7) (790.7§
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(4 [2] (3] [4] [5]
-33,65¢ -11,03( -960. -11,0%0

Constant

(3,082 (2,973) (2,380 2,973y
Year controls (12) Included Included Included Ireted Included
Rigl)dence region controls Included Included Included Included Included
Adjusted F-square 0.3¢ 0.8C
No. observatior 5,39¢ 5,39¢ 5,39¢ 5,39¢ 5,39¢
No. households 1,205 1,205 1,205 1,205 1,205

Notes:Value of the most expensive car in euros; numibevarking hours per week according to the contraatrent job
duration (in years); employment duration in theolabmarket (in years). The reference category ésidence density and
head education are ‘very high’ and ‘high’, " — indicate that estimates are significantly différom zero at 0.05 and 0.10
level. Standard errors are in parentheses.
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Table 2.Marginal Effects on Logarithm of Value of the MBspensive Car in the Household (1995-2006 DNB)

(1] (2] (3] (4] [5]

Variables Linear Fixed-effects Random- Random effects-1V probit
regression model effects model model
Company car 1.220 122 1.251 0.86: 0.81%
pany (0.036) (0.094) (0.052) (0.109J (0.102)
Children 1 -0.093 0.050 0.015 0.041 0.049
(0.044) (0.066) (0.049) (0.036) (0.037)
Children 2 -0.07¢ 0.07: 0.03¢ 0.07: 0.07¢
(0.041J (0.084) (0.056) (0.044) (0.045§
Children> 3 -0.415 -0.155 -0.254 -0.250 -0.249
= (0.049j (0.123) (0.070j (0.060) (0.0605
Net household inconin 0.38i 0.04¢ 0.08¢ 0.004 0.007
log (0.031§ (0.026§ (0.024¥ (0.017) (0.017)
Head permanently 0.130 0.204 0.161 0.038 0.032
employed (0.101) (0.097§ (0.085) (0.060) (0.061)
Head working hours -0.02¢ 0.01¢ -0.00: 0.03¢ 0.03¢
(0.016) (0.016) (0.014) (0.011§ (0.011)
(Head working 0.040 -0.033 0.003 -0.073 -0.069
hours§/100 (0.027) (0.029) (0.025) (0.020§ (0.020§
Head working hour 0.28¢ -0.53( -0.31¢ -0.341 -0.339
unknown (0.278) (0.245§" (0.218) (0.146§" (0.148Y
. , 1.201 0.006 0.302 0.859 0.792
(Head job duration)/100 ¢ 5,75 (0.712) (0.582) (0.441) (0.443§
. : -0.11¢ 0.27¢ 0.15: 0.159 0.164
(Head job duratiofj1,000 " 42, (0.193) (0.158) (0.114) (0.116)
Head job duration -0.420 1.002 0.536 1.109 1.080
unknown (0.299) (0.224y (0.192§ (0.145) (0.146§
(Head employmer 0.001 -0.00: 0.0(3 -0.00z -0.00z2
duration) (0.005) (0.006) (0.005) (0.004) (0.004)
(Head employment 0.011 0.021 0.005 0.014 0.013
duration§/100 (0.011) (0.014) (0.011) (0.008§ (0.008)
ownershio of residence  2-33 0.26: 0.361 0.31€ 0.321
P (0.043§ (0.104) (0.062) (0.051) (0.052)
Residence densityvery  —0.064 0.373 —-0.046 -0.013 -0.012
low (0.053) (0.287) (0.094) (0.095) (0.096)
Residence densitylow -0.06: 0.26¢ -0.06: -0.05: -0.047
(0.055) (0.292) (0.097) (0.097) (0.098)
Residence density 0.121 0.254 0.109 0.118 0.119
moderate (0.055" (0.283) (0.099) (0.097) (0.098)
Residence densityhigh -0.04¢ 0.39¢ 0.05( 0.01( 0.01¢
(0.060) (0.306) (0.103) (0.102) (0.103)
Two-earner household ~ 0:028 -0.135 -0.010 0.008 0.005
(0.031) (0.052j (0.038) (0.28) (0.29)
Head female 0.027 -0.01¢ -0.35¢ -0.38¢
(0.154) (0.237) (0.229) (0.231)
Head female works full-  0.030 0.319 0.132 0.585 0.529
time (0.190) (0.332) (0.260) (0.226 (0.227¥
Head age -0.00¢ -0.00: -0.00¢ -0.00¢
(0.002) (0.003) (0.003j (0.003§
Head education primary 0.039 -0.091 -0.094 -0.091
(0.042) (0.055) (0.043§ (0.043§
Head educatic — low 0.04¢ -0.301 -0.32: -0.321
secondary (0.040) (0.0485" (0.036§" (0.036}"
Head educatior 0.159 0.042 0.088 0.089
advanced secondary  (0.033 (0.046) (0.036§" (0.037§
Head educatic — 0.38¢ 0.30¢ 0.42( 0.40¢
unknown (0.107) (0.125§ (0.093§" (0.094§
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(1] (2] (3] (4] [5]
3.947 6.941 7.84¢ 7.84¢

Constant (0.425§" (0.385§" (0.288" (0.291§"
Year controls (12) Included Included Included Irted Included
Rigl)dence region controls Included Included Included Included Included
Adjusted F-square 0.2¢€ 081

No. observatior 5,39¢ 5,39¢ 5,39¢ 5,399 5,39¢

No. households 1,205 1,205 1,205 1,205 1,205

Notes:Value of the most expensive car in euros; numibevarking hours per week according to the contraatrent job
duration (in years); employment duration in theolabmarket (in years). The reference category ésidence density and
head education are ‘very high’ and ‘high’, " — indicate that estimates are significantly différom zero at 0.05 and 0.10
level. Standard errors are in parentheses.



Table 3.Effects on the Value of the Most Expensive CanénHousehold (1990-1993 PAP)

(1] (2] (3]

Variables Employee Employees Employee +
self-employed
Company car 7,112 3,933
pany (590.6) (616.3)
Company car x employee (362?45
Self-employed (322220)*
Car used for business purposes ?2656636) 235285)
(Business km)/1,000 (ngfoj* (3;74%*
(Business knfJ100,000,000 (‘gg'ég) ngé'j)ﬁ
o . —49.24 -50.19 -54.80
Car ownership time spell in log/10 (20,26 (19.81)" (18.60)
Income in lo 2,33t 1,918 2,51(
9 (198.0f  (197.1  (183.0)
Income— unknown 1,889 x 1,79 - 1,962 x
(256.2§ (251.1§ (235.7)
Work > 38 hours/week (121233( 4 ?22i237)
Female 7813 825.1 895.7
(218.5) (213.9) (196.0)
=377.% -325.2 —640.3
Age 25-30 (3505)  (3434)  (350.5)
—294.6 -297.7 -594.6
Age 30-40 (3273)  (320.9)  (324.6)
1,061 971.6 751.1
Age 40-50 (3358  (329.2)  (331.2)"
2,268 2,200 1,895
Age 50-60 (368.6) (3613  (359.2)
3,45¢ 3,618 2,577
Age 60-65 @572  (839.7)  (653.6f
3,218 3,475 1,850
Age >65 2331)  (2281)  (954.5§
Constant —-13,34¢ —-9,495 -15,25:
(1,987) (1,974 (1,880)
Year controls () Includec Includec Includec
Residence province controls (12) Included Included Included
Work province controls (12) Included Included Included
Wald-statistic §_ company car x employees— self-employed) 0.366
Chi-squared(1 0.54¢
Log likelihooc -12,73¢ -12,597 -14,48:
No. obsirvations 8,20¢ 8,20¢ 9,59:

Notes: Value of the most expensive car in euros; numlbdsusiness kilometres per year; time spell of canership in
years. The reference category for age is-28. ", " — indicate that estimates are significantly différfom zero at 0.05 and
0.10 level. Standard errors are in parentheses.
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Table 4.Effects on the Logarithm of the Value of the Mogidhsive Car in the Household (1990-1993 PAP)

(1] (2] (3]

Variables Employees Employees Employees +
self-employed
Company car 0.65¢ 0.25¢
pany (0.064§" (0.067)
Company car x employee 0.333 x
(0.067§
0.28:
Self-employed (0.027
Car used for business purposes 0.046 0.012
purp (0.028)  (0.025)
. 0.02z 0.02i
(Business km)/1,000 (0.004Y (0.003Y
. —-0.008 -0.016
(Business knfj100,000,000 (0.007) (0.005
A . —0.00¢ —-0.00¢ -0.00¢
Car ownership time spell in log/10 (0.002) (0.002y (0.002y
Income in lo 0.266 ) 0.224 X 0.275 X
9 (0.022§ (0.022  (0.020)
Income— unknown 0.18: 0.17¢ 0.19¢
(0.028§" (0.028)°  (0.025§
0.021 0.014
Work > 38 hours/week (0.025) (0.024)
Female 0.10: 0.107 0.11c
(0.024¥" (0.024)°  (0.021)
0.031 0.034 0.012
Age 25-30 (0.039) (0.039)  (0.038)
0.04¢ 0.041 0.02¢
Age 30-40 (0.037) (0.036)  (0.036)
0.198 0.187 0.172
Age 40-50 0038  (0.037)  (0.036f
0.32¢ 0.321 0.29¢
Age 50-60 0041  (0.041)  (0.039§
0.429 0.433 0.338
Age 60-65 0093  (0.092]  (0.070§
0.33¢ 0.35¢ 0.257
Age >65 (0.253) (0.249)  (0.102§
Constant 6.867 ) 7.252 X 6.762 X
(0.221§ (0.221§ (0.204§
Year controls (4) Included Included Included
Residencgrovince controls (1) Includec Includec Includec
Work province controls (1) Includec Includec Includec
Wald-statistic #_ company car x enloyee- _ seltemployed 0.527
Chi-squared(1) 0.468
Log likelihood -12,844 -12,738 —14,524
No. observations 8,203 8,203 9,593

Notes: Value of the most expensive car in euros; numlbdsusiness kilometres per year; time spell of canership in
years. The reference category for age is-28. ", " — indicate that estimates are significantly différfom zero at 0.05 and
0.10 level. Standard errors are in parentheses.



Appendix A: Calculation of the Firm’s Annual Net Costs of Providing a Company Car

to the Employee

At firm level, the decision concerning the provisiof a company car to the employee is
determined by the costs involved. We categorizedhmsts as either fixed costs, which are
independent of the distance driven by the compaary or as variable costs, which are
determined by the car usage. The fixed costs iecliet purchase cost or lease of the
company car, vehicle licensing fees, insurance, feeel road assistance. The variable costs
include fuel costs, depreciation costs per kilomévear and tear), maintenance, and repairs.
In our calculations, we distinguish between compaays that are productive (used for
business purposes) and company cars that are ndugiive. Using the 1990-93 PAP,
productive company cars are, on average, 30% mxpensive and the annual business
kilometres are 28,000. We will assume that thegerdéis also hold in 2007.

We provide calculations under the assumption thatcar is leased. We have obtained
from a Dutch lease company the annual lease pfiagepresentative car in 2007 and derived
the lease price based on 0 km. This implies anaaeepurchase price of €22,000 for a
productive car and €17,000 for a non-productive Tae correspondingnnuallease price of
the car is €4,500 and €3,700, respectively. Ttasdeprice doesot include the variable costs
(fuel and depreciation) and some of the fixed céisisurance, free road assistance) that are
usually paid for by the firm.

Using the 1990-93 PAP, we find that, on averagepamy-car owners drive about
17,000private kilometres per year. The sum of the fuel and dgaten costs per kilometre
of a representative company car is estimated tabdmat €0.15, consequently the variable
private costs are estimated to be €2,550 (that is, €0.1%,8600 km). The insurance premium
is dependent on many factors such as car pricepfatie car, province of residence and age

of the driver. We calculate our annual premium78Q, for a one-year-old car in the province
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of North-Holland for a forty-year-old driver. Fraead assistance is rather negligible, at
€69.50. The vehicle user tax, which reflects the&tsof road usage, is dependent on residence
province and on weight, an on average amounts,&082annually. For aon-productivecar,

the total costs are €8,700 (that is, €3,700 + €2;6%2,500). This suggests thats slightly
above 0.50 (€8,700/€17,000). Fuel costs are howlegsrthan proportional with other costs,
so we usex = 0.40.

The annual fixed costs ofpgoductivecompany car are about €7,000, the variable costs
for private travel equal €2,550 and the variablstedor business travel equal €4,200. So, the
firm’s average annuajrosscosts for a productive car are €13,700 (that4s5@0 + €2,500 +
€2,550 + €4,200). Firms pay for the camsarginal costs of business travel, so the firm’'s
average annual totaktcosts of providing a company car to the employee€,500 (that is,

€13,700 — €4,200).
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Appendix B: Tables

Table B1.First Step Results of the Household company carbbit Procedure (1995-2006 DNB)

Variables

(1]

(2]

Instrument
Head works for public sect
Head works in metal sector

Head works in construction industry

Head worksin graphic industr
Head worksin retail

Head works for electronic company X

Head works in bank sector
Control factor

Children :

Children 2

Children> 3

Net household inconin log
Head permanently employ
Head working hours

(Head working hour8j100
Head working hours unknov
(Head job duratior

(Head job duratiorfj10

Head job duration unknown
(Head employment duration)/
(Head employment duratic?/100
Ownership of residence
Residence densityverylow
Residence dens - low
Residence dens — moderat
Residence densityhigh
Two-earner household

Head femal

Head emale works fu-time
Head age

Head educatior primary
Head educatic — low secondar

Head ducatior — advanced second:

Head educatior unknown
Constant

-1.13¢(0.072)"

0.059 (0.07)
-0.010 (0.073)
0.036 (0.084)
0.525(0.069)"
0.566 (0.18)"
-0.127 (0.031)
0.325 (0.051)
0.914(0.56%)
—0.05¢ (0.009™
0.009 (0.002)
—3.240 (0.387)
0.012(0.012)
-0.00¢ (0.029)
0.136 (0.096)
0.224 (0.103)
0.172 (0.10)
0.246 (0.11)"
0.155 (0.114)
—0.043 (0.056)
1.240(0.301)"
-1.372(0.349"
—0.005 (0.006)
-0.019 (0.083)
-0.140(0.07¢)"
-0.057(0.064)
—-0.743 (0.287)
—5.659 (0.939)

-1.112(0.074"
0.129 (0.088)
0.577 (0.131)
0.56€ (0.190)"

-0.29((0.177)

-0.813 (0.220)
0.097 (0.100)

0.09C (0.07¢)
0.018 (0.074)
0.068 (0.084)
0.539(0.070)”
0.62€(0.189)"
-0.135 (0.032)
0.340 (0.053)
0.88C (0.56%)
-0.059(0.C09)"
0.011 (0.003)
—3.288 (0.387)
0.00¢ (0.012)
0.002 (0.029)
0.110 (0.097)
0.214 (0.103)
0.168 (0.10)
0.251(0.111)"
0.125 (0.115)
—0.041 (0.057)
1.299(0.301)"
-1.418(0.349~
—0.004 (0.006)
—0.045 (0.085)
-0.163(0.079"
—0.048(0.06%)
—0.742 (0.284)
—5.772 (0.957)

Year controls (12) Included Included
Residence region controls Includec Includec
Log likelihood -1,81¢ -1,79(
No. observatior 5,39¢ 5,39¢
No. households 1,205 1,205

Notes:Number of working hours per week according todbstract; current job duration (in years); emplopinguration in
the labour market (in years). The reference cagefpsrresidence density and head education arg figrh’ and ‘high’.”,

— indicate that estimates are significantly différérom zero at 0.05 and 0.10 level. Standard ereve in parentheses.
Columns [1] and [2] are respectively the first stepults of the IV procedures of columns [4] anfif5Tables 1 and 2.
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Table B2.Marginal Effects on Private Travel Distance duritigeekends of Males (1996 NTS) Using Tobit

Analysis

Variables

Tobit mode

Company ce

Child < 12

Married

Household members 2
Household members
Household members
Household membees5
Net income 25-32
Net income 32—-40
Net income 40-55
Net income >55

Net income unknown

Net household income in log

Age 20-25

Age 2C-30

Age 30-40

Age 40-50
Educatiol — primary

Educatiol - low secondar
Education- advanced secondary

Education- unknown
Saturda

Residence densi
Constant

3.075 (1.517"
—2.30€ (1.84%)
—0.453 (2.016)

0.938 (2.873)

0.212 (3.14F
—2.35((3.20¢)
-2.118 (3.517)

4.218 (3.235)

7.431 (3.296

6.656 (3.404)

10.80 (3.559)
—4.744 (4.383)

3.936 (3.739)

8.08¢(3.88)"

8.41: (2.49¢)"

6.274 (2.009)

6.303 (1.815)
-11.3((3.306)"
-3.927(1.66¢)"
—1.721 (1.509)
-13.27 (7.260)

7.692 (1.18C"
-0.341(0.467)

1.038 (6.170)

Log likelihood
No. observations

—25,647
5,602

Notes:Private travel distance (excluding commuting) gy in km; income in euros. The reference catefmrincome, age
and education are ‘16-25’, ‘25-30’ and ‘highér..” — indicate that estimates are significantly differFom zero at 0.05 and
0.10 level. Heteroscedastic standard errors apaiantheses. The estimates refer to males whodlievork during these
days.
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Table B3.Marginal Effect of Company Car Possession on Litlgar of Commuting Distance (2001-2006 DNB)

Variables

(1]

(2]

3]

Linear regression

Fixed-effects model

Random-effenbdel

Company car

1 Child

2 Childrer

> 3 Childrer

2 Adults

> 3 Adults

Net incomein log

Household net income unkno
Head permanently employed
Head working hours

(Head working hour#/100
Head working hours unknov
(Head job duration)/100

(Head job duratiorfj1,000
Head job duration unknov
(Head employment duratic
(Head employment duraticit).00
Ownership of residence
Ownership of residence unkno
Residence dens — very low
Residence densitylow
Residence densitymoderate
Residence dens - high
Two-earner househc

Head female works full-time
Head educatior primary

Head educatic — low secondar
Head educatic — advanced secondz
Head educatior unknown
Constant

0.648 (0.041)
0.020 (0.047)
0.11<(0.04%)"
0.09¢(0.052)"
0.142 (0.046)
0.379 (0.176)
0.06f (0.039)

-0.05¢ (0.029)"

0.057 (0.055)
0.003 (0.009)

0.016 (0.01¢
-0.797(0.160™

—1.156 (0.004)

0.018 (0.121)

0.42:(0.553
-0.00¢ (0.00%)

0.269 (0.114)

0.023 (0.037)

—2,347(3,700)
0.04( (0.05€)
0.205 (0.060)

0.213 (0.060)
0.24£(0.06%)"

-0.06: (0.03%)

-0.097 (0.044)

-0.116 (0.0571)
0.04¢ (0.04¢)
0.11<(0.046)”
—0.074 (0.039)
1.404 (0.394)

0.138 (0.040)

—0.083 (0.045)

-0.157(0.056)"
-0.23¢(0.077)"
0.552 (0.082)
0.620 (0.123)
-0.02¢(0.01%)
-0.03¢(0.01"
-0.2880)"

-0.035 (0.007)

0.054 (0.015”
-0.727(0.140™
—0.010 (0.004)

0.184 (0.100)

~0.03¢ (0.249)
~0.001 (0.002)
0.001 (0.011)

-0.48¢(0.150"
-0.469 (0.141)
—0.793 (0.196)
-0.584(0.180"
-0.141(0.03%™
—0.046 (0.068)

0.148 (0.038)
—0.060 (0.042)
-0.101(0.050"
—0.14€(0.069"

0.508 (0.067)

0.592 (0.114)
-0.02¢ (0.015)
-0.03£(0.016)"
—0.245 (0.038)
-0.021 (0.007)

0.041(0.013"
-0.451 (0.132"
—1.190 (0.356)

0.221 (0.097)
-0.03(0.24))

0.00z (0.009)

—0.004 (0.010)

0.0084®)
—-649.7(4,160
-366.5(0.115"
-0.330 (0.116)
-0.581 (0.136)
-0.332(0.139)"
-0.11£ (0.024)”

-0.162 (0.060)
-0.104 (0.053)
—0.04( (0.046)

0.011(0.059)
—0.056 (0.030)

3.310 (0.230)

Year controls (12) Included Included Included
Residence region controls Includec Includec Includec
Adjusted F-square 0.10 0.89

No. observatior 6,22¢ 6,22¢ 6,22¢

No. households 1,221 1,221 1,221

Notes:Commuting distance of the head in km; companyo€dine head, number of working hours per week atingrto the
contract; current job duration (in years); employmduration in the labour market (in years). Thiemence category for
residence density and head education are ‘very higth ‘high’. ™, * — indicate that estimates are significantly differfrom
zero at 0.05 and 0.10 level. Standard errors apaientheses.
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Table B4.Marginal Effects on Household Total Value of Call895—2006 DNB)

Variables Fixed-effects model
Company car 14,066 (1,196)
Children 1 2,729 (766.8)
Children 2 —773.5(1,02¢)
Children>3 -4,632(1,426"
Net household income in log 1,173 (300.5)
Head permanently employed -1,055 (1,117)
Head working houl 440.0 (185.4"
(Head working hour? -7.09¢(3.32)"
Head working hours unknown 2,597 (2,831)
(Head job duration) —-61.07 (82.12)
(Head job duratior® 6.02€ (2.229)
Head job duration unknov 6,487 (2,55()"
(Head employment duration) —100.83 (70.20)
(Head employment duratioh) 3.345 (1.547)
Ownershij of residenc 3,99¢(1,267)"
Residence dens - very low 2,234(3,269)
Residence densitylow 4,419 (3,333)
Residence densitymoderate 2,272 (3,220)
Residence dens - high 535.£(3,54%)
Two-earner househc 689.£(613.9)
Head female works full-time 1,667 (3,766)
Year controls (12) Included
Residence region controls (5) Included
Adjusted R-squared 0.82

No. observatior 5,29:

No. householc 1,187

Notes: Value of total value of cars in euros; number ofrkimg hours per week according to the contractrentrjob
duration (|n years) employment duration in theolabmarket (in years). The reference category ésidence density is
‘very high'. — indicate that estimates are significantly difféereom zero at 0.05 and 0.10 level. Standard eraoe in
parentheses

Table B5. Marginal Effects on the Probability of @ing at least Two Cars (1995-2006 DNB)

Variables Conditional Fixed-effects Logit model
Company car 0.480 (0.019)
Children 1 0.048 (0.169)
Children 2 —0.615 (0.298)
Children>3 -1.15((0.426)"
Net household income in log 0.236 (0.132)
(Head employment duration) —0.037 (0.028)
(Head employment duratic?/10 0.00¢ (0.007%)
Year controls (12 Includec

Log likelihooc -151.9:

No. observatior 5,39¢

No. households 1,205

Notes:Employment duration in the labour market (in y@ars — indicate that estimates are significantly differfgom zero
at 0.05 and 0.10 level. Standard errors are inrplaeses.
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