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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 employerBiage benefits to their employees at a
lower price than employees pay in the car marketinly due to favourable taxation of
company cars. We analyse the welfare effects ajueable taxation of company cars for the
Netherlands. The annual welfare costs of the distmary taxation of company cars are
estimated to be substantial and at least €2,00@8gmpany car. For the whole of Europe, the
welfare costs of distortionary taxation of thisnffe benefit are estimated to be at least €40

billion per year.
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1. Introduction

One of the core activities of many economists ifotas on the optimal setting of taxes in the
economy. Not surprisingly, labour market economsgisnd a lot of time analysing the effect of
income taxation on the welfare in the economy. fiegority of the latter research focuses on
the distortionary effect of taxation of wages. Altigh the supply and demand for fringe
benefits receive a lot of attention in economicglteoks (e.g., Ehrenberg and Smith, 2003), the
effects of distortionary fringe benefits taxaticeceive little attention in the recent empirical
literature® This may be justified as previous studies havendothat the distortionary effect of
fringe benefits taxation is small (Turner, 1987)ow¢ver, these studies have ignored the
provisions of cars by employers, the so-called camypcars, which in Europe have become by
far the most important category of fringe benefiEsaployer-provided cars are cars that are
owned or leased by employers and provided to tmaployees foprivate usage. The employer
pays for the car (or the car lease) including iasoe, repairs and taxes. Furthermore, it is
common that the employer pays for fuel consumptioprivate trips.

Company cars are extremely common. For exampleiNetherlands, which will be the
focus of our empirical analysis, about one in sewsle employees and one in 38 female
employees has a company car (Statistics Netherle2@33). Compared to other European
countries, the Netherlands seems to take an ave@giton in this respect, whereas in the UK
company cars seem to be more commonly used thavhang else in the worfiCompany cars
are not only frequently received by employees fisige benefit, they are, apart from the wage,
the single most important compensation for the eyg#s' labour activity: the average annual
cost of a company car is around €10,000 (the exaciunt depends on its use), substantially
more than other fringe benefits (including pensjottss therefore not surprising that company
cars, and their taxation, are an important disomsgopic in the political arena of many

countries, mostly in Europe but also in Israel.

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

2 In Europe, 42% of alhew personal cars sold are bought by firms (includiegtal companies). In the
Netherlands, this percentage is 43%, just aboveEtm®pean average (Economist Intelligence Unit,
1996). It has been estimated for the Netherlanaisahout 12% of thstockof personal cars are company
cars.



As we will explain later on, labour market theosyguite clear about the optimal taxation
of fringe benefits (which takes into account thiatde benefits may be productive for the firm),
and it is not so hard to see that in the Europedkesystem is likely far from optimal in this
respect: company cars are provided to employeas affective price that is in the range of 20
to 60% lower than when bought in the car markety@nder very specific circumstances can
such a high tax advantage be justified. It is tfoeeerather surprising that we know of no
attempt to estimate the welfare effects of thedgstem in Europe regarding the single most
important fringe benefit: the company éar.

In the current paper, we are interested in estingatine welfare effects of distortionary
taxation of company cars. We will take into accotlrgt firms provide cars to employees as
fringe benefits at lower prices than the market tluthree reasofis(i) the presence of lower
income-taxes on company cars than wages, (ii) faresable to buy or lease cars at lower prices
than consumers or (iii) company cars can be usetusiness purposes. The latter implies that
company cars may provide additional revenue forfitme, and are therefore productive. For
instance, it is plausible that a sales person wittar is more productive than a sales person
without a car, because the former may spend legs dih travelling to potential clients than the
latter.

Taxation of company cars has already been descebatistortionary in the 1980s (see
Ashworth and Dilnot, 1987), but its consequencesehaot been empirically addressed.
Distortionary taxation may have large negative argfimplications through overconsumption
of cars which may be revealed in a number of Wa@sir emphasis is on the welfare effect of

distortionary taxation of company cars through ange inhousehold car ownershiglefined

® We are only aware of one attempt to estimate ffets of changes in UK taxes on company cars in
terms of environmental implications (e.g., InlanevBnue, 2004), but our study indicates that théanes|
implications are not so much driven by the usehefdar but by the increased household demand fsr ca

* These reasons do not differ from the ones thatagxmhy other fringe benefits such as personal
computers, mobile phones etc. are supplied. Reaglyrofit-maximizing firms offer fringe benefite
employees can be found in the employees’ compemsdéiterature (e.g., Ehrenberg and Smith, 2003).
Fringe benefits do not generate as much value tpl®mes as net wages of equal monetary value,
because employees prefer wages to non-monetaryitiseeinge benefits are attractive only when #rm
supply them at lower prices than employees wouldipahe goods market. It is then economical t@off
fringe benefits to employees for private usage simailtaneously reduce the wages. Firms and empioyee
are then both better off (see Zax, 1988).

® Note that it is theoretically possible that favmbie taxation of company cars (relative to wages)
generates positive welfare effects given the peseh other taxes, particularly the presence otipase
taxes on personal cars. We will examine this caseedl.
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here as the number of cars in a household, butlseeimvestigate the effect of distortionary
taxation through a change in the value of cars bydatie household.

Company car taxation may also change the travehwetr of employees. In the
empirical analysis, we will demonstrate that trakehaviour by employees is not so much
affected by the possession of a company car imthisehold. The negative welfare effects of
favourable taxation through travel behaviour aerdfore likely relatively small. This justifies
our assumption that company car taxation may ohénge household demand for cars (viz. car
ownership and household value of c4rs).

Tax treatment of fringe benefits is quite differearhong European countries, but a
common characteristic is that the tax on company isarelated to the purchase price of the car.
Employees’ net income may be definednas «(w + zf), wherew is the (gross) wage,is the
marginal income tax ratef, is the company car’s purchase price, ansl the imputedax rate
of the purchase price. Hencef, is the imputed value of a company car accordingato
authorities (which is added to the employee’s texabcome). In the Netherlands, when the
company car is privately used, 22% of the car vatuest be added to taxable income,zse
0.22.

According to theory, a company car should be acmlifor as employee’s income and
be taxed according to the firmiset costs of providing the company car to the employee,
defined as the firm’'s gross costs minus the castbdisiness travel with this car, because costs
of business usage of a company car should notxed {@ee Clotfelter, 1983; Katz and Mankiw,
1985). Only when the company car is not or hardigdufor business purposes (about 25% of
the company cars), then the firm’s gross costsegreal to the net costs. Hence, we raise the
question whether the imputed tax rate on a companyovers the firm'siet costs of company
car provision to the employee.

We will argue here that the imputed 22% tax ratehenvalue of a company carnsuch

less than the (optimal) non-distortionary rate. Wik focus on the Netherlands, but for other

® Hence, we avoid the complication that car demardktermined by the price of owning a car as well a
by the price of using a car (De Jong, 1990). Comipam taxation affects both these prices. Because w
assume that travel behaviour is not affected, #ristrary whether company car taxation influencas
demand through a reduction in the price of owngrshithe price of car use. Hence, we may assunte tha
the household's car demand depends on the totabicosning and using the cars.
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European countries similar arguments can be madée Netherlands, the average purchase
price of a company car in 2006 is (about) €20,08,each year €4,400 is added to the
employees’ taxable income when a company car isiged.” As explained later on in detail,
the firm’s annual net costs of providing a compaay to the employee exceed this imputed
company car’s value by a large amount. The firnvarage annual net costs appear to be in the
range of €6,300 to €10,500, much more than theO®dighputed by the tax authorities. Hence,
employees that receive a company car faceuahlower price than they would pay in the car
market and are therefore expected to increasedbgsiand for cars in various ways.

In most European countries, a company car is exaijpbm any imputed tax when the
number of private kilometres is less than a certhireshold value. In the Netherlands, the
threshold value is 500 kilometres per yeacluding commuting This exemption rule is likely
extremely distortionary, as it gives an incentige émployees to use the company car only for
the commute, and to use another (privately-ownedfar other private trips. One consequence
of this tax exemption rule is that the househott#shand for the number of cars will increase.

It should be noted that in the US, cars providecelmployers are taxed broadly in line
with economic theory. In the US, it is common teatployers pay an amount of money to
employees that can be used to lease a car (theogeepls the lessee). The employee is then
taxed on this amount of money as wage. When thepaoyncar is used for business purposes,
the employee will receive from the employer a rainslement for the marginal costs. This
reimbursement is not taxed, in line with recommeioda of optimal taxes by economic theory
(Katz and Mankiw, 1985).

To determine the welfare effects of distortionaayxation on (consumer) goods, it is
usually sufficient to know (i) the change in thécprof the good due to taxation and (ii) the

demand price elasticity to determine the chang®msumption due to change in the price of the

" Given a marginal income tax of maximally 52%, #uslitional tax is then €2,300 a year. Most company
car owners are taxed at a marginal income taxafad@ or 52%.

8 To be more precise, before 2001 and after 2004 eriusage was defined by the Dutch tax authorities
not to include the commute; only in 2002 and 200&muting was considered private. According to the

tax authorities, a large proportion of drivers deelto the tax authorities that they do not usectmepany

car privately, although in reality they do, so #féective tax on company cars may even be less than
explained in the main text.

° It is therefore unsurprising that in the US compaars have not received any attention by econsmist

or the general public.



good. Given the assumption that the supply is felastic and the absence of other distortionary
taxes, the ‘rule of a half’ can be used (VariarQ2)9Hence, in principle, it is sufficient to know
only (i) the average reduction in the price paidiy employee for the company car, and (ii) the
effect of company car possession on the demandc#os. However, this ignores the
complication that fringe benefits are often prodwectHence, the standard welfare analysis is
not appropriate. As explained above, company carg atso be used during working hours as
means of production. We will consider explicithsat of assumptions that abstract us from this
complication and allow us to apply a standard welfanalysis to the effect of distortionary
taxation on car ownership. Unfortunately, theseiaggions are not applicable to the effect of
distortionary taxation on the value of the carshi@ household, so here we restrict ourselves to
the case that the company car is not used for bssipurposes.

Note further that the effect of company car taxatom the demand for cacannotbe
derived from standard demand elasticities (e.guyiged by the empirical transport literature),
because the effect of favourable taxation of corypzars on household car demand may be
quite different from general car price reductioBsneral price reductions affect the prices of all
cars in the household, whereas favourable taxaticmompany cars affects only company cars
in the household. This implies that the resultssbfdies that focus on general car price
elasticities are only indicative. Neverthelesss titerature suggests that the tax-induced effect
onthe number of cars each household where a company car is presémtie order of about
10 to 50%° whereas the effect othe value of the cars in the househdddeven more
substantial because of high demand elasticitiestfervalue of the car (Berry et al., 1995;

Verboven, 1996).

19 Meta-analyses using different studies conclude the (long-run)uel priceelasticity of ownership is
around —0.25 (Goodwin et al., 2004; Brons et @06). This suggests that the presence of a comgeamy
may increase the number of cahsough free fuel onlyy, on average, 25%-100 x —0.25), if all
company car owners receive free fuel for privagevét. The (long-rungar price elasticity of ownership

is estimated to be between —0.1 and —0.5 (Joharssgbischipper, 1997; Dargay and Vythoulkas, 1999;
Goodwin et al., 2004; Ubbels, 2006), whereas theenetastic estimate is more common and plausible
(Trandel, 1991). Company cars are provided to eyagae at an effective price that is in a range ofd20
60% lower than when bought in the car market, sord#sult of the latter studies suggest an increase
between 10 and 30% in the number of cars due tgaosncar offers
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The welfare analysis in the current paper is dgeaausing empirical results of the effect
of company car provision on household car dentafthe remainder of the paper is structured
as follows: section 2 provides information on tteadused, introduces the different statistical
models and presents the empirical results. Se@tignand 5 discuss the welfare analyses using
different measures, section 6 discusses the effecompany car on travel behaviour, and

section 7 concludes.

2. Car Ownership Analysis

2.1.The data

Our empirical analyses are based on informatiomftawo Dutch surveys: the annual DNB
(Dutch Central Bank) household survey for the yd®85-2006 and the NTS survey (National
Travel Survey) for 1996. Both surveys allow us tstidguish between private and company
cars. The NTS survey contains information on trdefaviour of all members of a household

during one day’ The DNB survey has the advantage of being a panel.

2.2.Selection of sample and descriptive statistics
We will argue later on that it is useful to focus samples of households that posadeastone
car and then investigate whether the company caeases the probability that households own
at least two cars. For one-adult households, thbability that households own at least two
cars is close to zero, so the effect of companyceanot be easily identified. Hence, we will
exclude observations asneadult households. To facilitate interpretation wiél base our
analyses on samplestwfo-adult (one male, one female) households, and wedurequire that
one of these adults works full-time.

For the samples of two-adult households witheastone car, 14 respectively 17% of the

households own a company car. In both datasetsseholds with a company car have on

1 We are aware of two studies that examine expli¢iie company car possession effect on household
car ownership (Whelan et al., 2001; Han, 2001).s€h&tudies also find that the presence of a company
car increases household car ownership. Howevey, igrore a range of statistical issues. In parécul
they do not take into account endogeneity issudscton effects, and control only for a few expglaomy
variables. Furthermore, they do not attempt tovdethe welfare effects of distortionary taxatiorheT
present work deals with these issues.

12 This survey includes the employees’ number ofiess kilometres that is used to instrument company
car in the empirical analysis.



average 1.70 cars, whereas households without paroncar have 1.35 cars, that is, 30 to 40%
less cars. This suggests that the effect of companyossession on household car ownership

may potentially be larg¥.

2.3.Standard estimation

In our empirical application, employees within aubehold are labelled as eithkor 2, and
characteristics of these employees receive a dpbs$dii = 1, 2). The number of cars in the
household is denoted & (N = 0, 1, 2, 3...). We will assume that the numbercafs is

determined by the following specification:

N :ao +a11C1+a12C2+a21X1+a 22X 2+a 3H+€ 1 (l)

where C; is a dummy indicator of the presence of a compeawy X; refers to employeé
characteristics (e.g., age) aHdefers to household characteristics (e.g., childre

Standard estimation approaches based on the abpeeifisation will generate
inconsistent estimates af; anda;,, because possession of a company car impliedtha, so
the relationship between company car and car oWwipeis deterministic and is not properly
defined. To address this issue we make two assangtiThe first assumption is that it is not
essential to distinguish between possession ofoorte@o company cars within one household,
soC =C+ C,=0whenC;=0andC, =0,C = 1if C;= 1 and/orC, = 1. This assumption can
be justified numerically? The second assumption is that company cars asepoabided to,
and accepted by, households that already possésssabne car. One justification for the latter
assumption is that company cars are predominarnlyigeed to households with higher incomes
who almost always have at least one car. Anotlgifigation is that for households who prefer

to have at least one car, company car ownershiiket/ to be exogenous with respect to

13 In both datasets, 8 respectively 10% of househmbdsessingnecar have a company car. Households
possessingt leasttwo cars (almost) always have a private car arfb 26 these households have a
company car. The latter indicates that to undedstanltiple car ownership in the Netherlands anceoth
European countries, information on company car igion is vital, although usually ignored.

4 In our datasets, 3% of households with at least @ompany car have two company cars and only
0.5% of households with at least one car have twopany cars.
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household demand for cars, because for these haldsebompany car offers by firms will
(almost) never be rejectéd.

Given these two — and we believe reasonable — gs&gms, equation (1) can be
estimated on a dataset of (two-adult) househwitis at least one carbecause€ is exogenous
ande is properly defined® Given this selection, the model is probabilistimatureC, + C, can
be assumed to be exogenous, and standard sttisétteods can be applied.

We have estimated car ownership models allowinglfiderent effects for characteristics
for males and females (e.g., male and female eidngats well as assuming that the effects are
identical. As the effect of company car is almdst same, we provide here only the latter

results. So, we assume that= a1 = a1> anda, = ax1 = ao. HENCE, we obtain:

N=a,+a,C+a,(X,+ X))+a,H+¢&, 2

whereC measures the presence of at least one company ttae household, an; + X, are
householctharacteristics (e.g., household alje).

In the Netherlands, the number of households vhitbet or more cars is limited (merely
5% of the households with at least one car ownretloremore cars). We therefore distinguish
only between households that choose to have exac#ycar or at least two cars, so we have a
discrete choice model of the choice between onatdeast two cars. This model can be
estimated using a discrete choice (e.g., probgit)l@r a linear probability model. We have

applied both models and the estimates are (almdstjtical. We provide the full empirical

!5 Hence, even households with an unobserved loveaiar (who are more likely to have two cars) and
households with an unobserved distaste for care @vh more likely to have one car) are equallylyike

to benefit of jobs that provide a company car (areltherefore equally likely to search for and attee
offer of a company car).

16 Usually, results for selective samples cannot éeecalized to the population. There are two reasons
why we believe it is unproblematic to generalize tesult for the selective sample in the current
application to the population. First, in the samgfiehewholepopulation (of two-adult households with a
full-time working member), merely 6% of househotiisnot own a car. Thus, the non-selected sample is
rather small. Second, households without a carosdld belong to the group of households of which
employees receive a company car, because housetaddcteristics differ strongly between households
without a car and households with a company capalticular, in the datasets we analyse, households
with a company car have a much higher income. Tl also been reported in Statistics Netherlands
(2000). Thus, if we select households vétHeastone car it is plausible that we can generalize¢iselts

of the effect of the presence of a company canégbpulation (of two-adult households).

17350, if X is a dummy therX; + X, can take three value§; 1 or 2. Note therefore that household
variables of individual characteristics (e.g., age) measured as the sum of the individual chaistits.

For example, household age is the sum of the matelfemale’s age.
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results of a probit model for the (cross-sectioMSNand of a linear probability model with
household fixed-effects for the DNB panel d4taVe use the following control variables for
both datasets: household highest achieved levetdotcation, number of children, address
density (number of addresses per square kilomitrésle municipality of residence, household
employment status and net household income. ForDN8, we also use the following
additional controls: year, region, ownership of arent residence, type of employment,
number of working hours per week, job duration \ears), and employment duration in the
labour market (in years) by the head of the housefid-or the NTS, the additional controls are
household age, province of residence and workplace.

The estimated marginal effects can be found indablcolumn [1] and Table 2, column
[1].° The marginal effect of company car on householdoganership is estimated to be 0.29
(s.e. 0.01) and 0.34 (s.e. 0.02) for the DNB and Mdspectively. Both datasets generate about
the same estimate of company car on car ownerstgpce, the presence of a company car
substantially increases the number of cars in duséhold. Note that the estimates for the DNB
and NTS may differ because the NTS estimate isthasene year (1996) during which the tax
rate was slightly high (24%) than later on (22%)eeffects of other explanatory variables are
in line with those reported in the literature (eDargay and Vythoulkas, 1999). The main
difference is that we find a weak effect of incorais difference is not surprising because we
select households with at least one car, wheretisitransport literature the whole population
is selected!

By selecting households with at least one car, axehargued above that it is plausible
that company car provision by firms (and acceptdncemployees) is likely to be exogenous in
the sense that the provision of company cars iggeddent of the household demand for cars

N. However, one may argue that these estimatebiased (upwards or downwards), because

18 A logit model with fixed-effects gives the exacinse effect of company car on household car
ownership as the linear probability model with fixeffects. This is not surprising, as linear praligb
models consistently estimate average effects umolenality of regressors (Stoker, 1986). Moreover, f

a wide range of distributions of regressors, biases/ery small (see Fernandez-Val, 2005).

19 We lack information about some labour market \@eaf the spouse. For these variables, we use the
head’s individual characteristics instead of hoos&bnes.

% The coefficients of all variables can be obtaifredh the authors upon request.

L n the transport literature, the effect of incootecar ownership is usually found to be quite lafem
example, Dargay and Vythoulkas (1999) estimateng-tun elasticity of 0.7. Our estimates suggest an
elasticity of only 0.08.



of a limited number of explanatory control variagbleSo, there may be unobserved

heterogeneity bias.

2.4.Dealing with unobserved heterogeneity bias

The application of panel data techniques is onatienl to the unobserved heterogeneity
problem in the DNB dataset. We therefore proceedeftymating a random-effects model,
which allows unobserved household effects to beetated over time, and a household fixed-
effects model, which only uses within-householdat#on.

For the random-effects model, we find a margin&atfof company car of 0.37 (s.e.
0.02); for the fixed-effects model, it is 0.46 (S0e02), see columns [2] and [3] of Tablé%1.
Both estimates are statistically significant. Thed-effects estimate of company car on car
ownership is somewhat larger than the random-effestimaté?

For the NTS data, we do not have panel data soddeess the endogeneity issue using
an instrument variables approach (F/)We usehouseholdbusiness’ travel distance (viz. the
sum of the business travel of both employees batgntp the same household) and the

individual characteristics of the employee in one-earner dtmlds (viz. the age and education

22 The estimates are likely to be overestimates (wstienates) if unobserved characteristics of the
household that determine the demand for cars aséiyely (negatively) correlated with unobserved
characteristics of company car provision. Argualiyse characteristics are more likely to be negbti
correlated for a number of reasons. First, inNbéherlands, about 30% of employees that do neivec

a company car, receive a reimbursement for the@amuting costs, which on average amounts to about
5% of the net wage (Rouwendal and van Ommeren, )208énce, employees that do reteive a
company car are induced by firms to have more feicars in a way unobserved in the data. Second,
company cars are more likely to be provided to reatployees with high earnings. The spouses ogéthes
male high earning employees tend to work part-tame to choose workplace locations with shorter
commutes (about 50% shorter). Hence, households edmpany cars are more likely to belong to
households where the female has less demand far. dt és therefore more likely that any bias doe t
unobserved heterogeneity is downwards.

2 The estimate for company car is greater addressiegndogeneity of company car in line with our
suggestion that there is a downward bias in thenags.

% Note that fixed-effects estimates tend to captahert-run effects (Kuh, 1959). Hence, one
interpretation of the results is that short-runeef§ are slightly higher than long-run effects. sThi
interpretation is plausible as it is noted that ¢bsts of having too many cars may be small, wisettiea
costs of having too few cars may be large. As altlesome households may not immediately reduce the
number of cars in the household when they receiveormpany car (e.g., for reasons of personal
attachment of their car or of time lags in sellthgir second-hand car), whereas they will more ldyic
buy another private car when in a new job they wit receive a company car, because the costs of
having too few cars may be large.

% We have applied the Rivers-Vuong approach toftestxogeneity of company car (Wooldridge, 2001,
p. 476). The Rivers-Vuong test, which tests forelation of company car with the disturbance tenm i
regression (2), ifust rejected. This suggests that endogeneity is are jdsut likely not a very important
one.
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of the employee) as instruments for company casgxsson. Therefore, the first assumption we
make is that firms’ demand for business travel xegenously determined with respect to
household car ownership. The fundamental idea a the employees’ business travel is
determined by firm’'s demand for travel (e.g., wgjt clients) which does not depend on
household car ownership. It is then plausible tmatditional on the firms’ demand for travel,
the firm will decide to provide a company ¢aiThe firm’s demand for travel is measured by
means of the number of kilometres travelled byeimployee on the day of the survey. For one-
earner households, thedividual characteristics of themployeecan be used as instruments
under the assumption that these characteristiestafompany car provision, but not directly
household car ownership (controlling for housetabidracteristicsj’ The marginal effect of the
IV approach can be found in column [2] of Table 2.

The IV approach based on the NTS in 1996 genehigber marginal effects of company
car (0.68; s.e. 0.10) than the, presumably morakhiel fixed-effects approach based on the
1995-2006 DNB survey, but strictly statisticallyegging the difference in these estimates is
absenf® Summarizing, for both datasets and using diffetephniques to take into account
unobserved heterogeneity, we find that the estifmateompany car is between 0.29 and 0.68,
whereas the most reliable estimate based on a-éiedts approach is 0.46. The latter estimate

will be used in the welfare analysis later on.

2.5.Sensitivity analysis

Several analyses have been conducted to evaluatsetsitivity of the reported effect of

26 One alternative for firms to deal with its demdndtravel is that the employee uses a privatefoar
which the firm has to pay the marginal or averaggts of car travel (see Section 3) or that the epzgd
uses other modes than the car (bicycle or pulditsport) for business purposes.

2" The instrument — household business’ travel -ositive, statistically significant and has a laggtect

on company car possession, see Appendix B. Ther atistruments add prediction power, but are
individually statistically insignificant, and théfect of other explanatory variables are confortuition.

In the specification, household business’ travethssen as log(1 + males’ business travel) + log(1
females’ business travel). Other specificationbugfiness travel give almost the same results.

% Note that in the standard analysis the estimasedan the NTS in 1996 is also slightly higher that
the DNB dataset, that includes more recent yeagairA one explanation for this result may be that
having a second car has become slightly more faberover time. Another explanation may be that the
fixed-effects approach predominantly measures hioetsun effect, which may be higher. Further, @&ym

be the case that the instruments used here aradmoissible. For example, it may be the case that
households inclined to own more cars may enjoyigiand seek out employment at firms that require a
high level of business trips.
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company car possession on household car ownerEgpsensitivity analyses of the ownership
model to sample selectivity, inclusion of additibeantrols (e.g., commuting distance) and
different effects for one-earner and two-earnersebolds are shortly discussed here.

In our analysis of the effect of company car on dehwld car ownership, we have
selected two-adult households. As a sensitivityyaiea we have re-estimated the ownership
models allowing for arbitrary number of adults twe DNB data. The results are (almost)
identical?® Hence, our results can be generalized to the ptpal

One may argue that demand for cars is influenceddoymuting distance and, thus, the
above-reported effect of company car may partiediyture the effect of commuting distance on
car ownership (as company car is positively coteelavith commuting distance). We have
therefore re-estimated the fixed-effects modeltfier DNB dataset, controlling for commuting

distance. We find that the effect of company carais the sam®&.

We have next investigated for the NTS whether itssful to distinguish between
one andtwo-earner households because it seems plausible that tketeif company
car depends on the labour market state of the spde find a similar effect of
company car on car ownership using different samfiieo-adult households, only one-
earner households, only two-earner household$pwdih the effect is somewhat larger
for two-earner households. This is as expectedauser the demand for cars by non-
employed spouses is likely to be weaker than byleyep spouse¥. Summarizing, the
above results of the effect of company car on hooisiecar ownership are robust with

respect to a number of data selection and spetificegssues.

29 This result is not too surprising, because thegmage ofwo-adult households in the data is 80% of
the population, and one-adult households are ilesly to receive a company car.

%0 Note that commuting distance is likely endogenwaith respect to car ownership, so our preferred
estimates are without commuting distance. We hdse astimated a similar model with controls for
private kilometres travelled but this turns oub®less relevant as households with a companyaeelt
hardly more privately by car (except for commutmgposes).

31 In addition, we have investigated the importaricmteraction variables with the variable compaay c
(e.g., urbanization degree of the residence looatiteracted with company car). The interactiorrs tu
out to be of no importance.
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3. Welfare Effects: the Number of Cars in the Houdsold

3.1.Theoretical considerations

We have argued in the introduction that companys cae implicitly subsidized due to
favourable taxation, which implies negative welfafects. The calculation of the welfare
effects of distortionary taxation, and thereforsoathe distortionary company car taxation,
depends on assumptions one is willing to make véfipect to the labour market (Zax, 1988),
and on the market for fringe benefits, which in tase of company cars is the car marké.
the current paper, we assume that labour and ceetsaare competitiv€ The calculation of
these welfare effects depends also on the presdratber distortionary taxes: taxes on income
and taxes on personal cars. In addition, the catiom of welfare effects of favourable taxation
of company cars is non-standard, because, as we déraphasized in the introduction, cars
(company cars as well as privately-owned cars) beaysed during working hours for business
purposes (e.g., visiting clients) and the use @s¢hcars may therefore affect the firms’
productivity.

Taxes on personal car§axes on personal cars entail taxes on: ownerghipchase
(Vehicle Excise Duty), and use of these cars (thihdiwel taxes and parking charges). Note that
the aggregate revenues from these taxes are coaigiglen Europe, so, in principle, they cannot
be ignored. Wénitially assume that these car taxes are at the optinel @wue justification for
this assumption is that these taxes are a way dfeaging environmental and congestion
externalities and use of public goods. Althoughséhtaxes are unlikely optimal as first-best
instruments, they may be optimal as second-besuments, for governments that are not able
to use first-best instruments such us road pridiager on, this assumption will be relaxed.

Taxes on incomdn a recent paper by Parry and Bento (2001)a# been argued that

employees choose labour supply (number of workiogr$) at a non-optimally low level,

32 In the transport literature, it is common to deriwelfare effects of exogenous change in transport
supply specifying a full utility function (see Srhahd Rosen, 1981; Small and Verhoef, 2007). itds
clear whether such an approach is feasible fogéribenefits such as company cars, as employens offe
fringe benefits taking into account the effect bé tfringe benefit on the utility of employees (see
Clotfelter, 1983; Klatz and Mankiw, 1985; Zax, 1988

3 The assumption that the car market is competisiveot a restrictive assumption. The consequentes o
the assumption of a competitive labour market, caitfh commonly made in the context of fringe
benefits, are not well understood. Results by Z888) though, indicate that allowing for monopadist
power generates welfare effects of the same madmitu
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because of the income tax One of the consequences is then that favourabatibn of
company cars through a lowermay have positive consequences for welfare, biyt when
this reduction irr increases labour supply. We will argue howevet thea effect of favourable
taxation of company cars on labour supply is négkg This is based on two arguments. First,
the number of hours worked for full-time positiothlspends mainly on the employebsurly
compensation, and less on fringe benefits, sucltoamspany cars, that are usually given
independent of the number of hours worked (Ehrenbed Smith, 2003). Second, and probably
more importantly, labour supply effects in the emoly are mainly through variation female
labour participation and not so much in changeurhber of hours worked given labour market
participation. As indicated in Section 2, females much less likely to receive a company car
than males, so that it is safe to assume thatatheur supply effect of favourable company car
taxation is close to zero.

Company cars are productive fringe benefilss emphasized in the introduction, a
standard welfare analysis cannot be used, becampany cars are fringe benefits that may
affect the firm’s productivity. In a competitive nkat without distortionary taxes, as assumed
above, the optimal expenditure on company cardrinsfis such that the sum of the marginal
firm’'s revenue and the marginal employee's utilitg equal to the company car’s marginal
costs (see e.g., Katz and Mankiw, 1985). Suppoatttte firm will choose the number of
business kilometres such that the company car'gimerrevenue of these kilometres is equal
to the marginal costs of these kilometres. The &balsl will choose the number of private
kilometres such that the (company) car's marginidityuis equal to the marginal costs. In this
case, the firm'sietcosts of providing a company car are equal tgythss costs minus the costs
for business travel. Hence, the change in the pfigecompany car due to distortionary taxation
is equal to the difference between the firmit costs and the value of the company car as
imputed by tax authorities (Katz and Mankiw, 198B)is result cannot be easily applied here
due to the presence fiked costs of a car. It is a priori unclear who paystfe fixed costs.

We solve this ambiguity by making two distinct sefsunderlying assumptions. Given
the first set (Set A), firms pay only for the compacars’ marginal costs of business travel.
Given the second set (Set B), firms pay for the mamy carsaveragecosts of business travel.
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Given the choice of one of the two sets, the weltaliculation is straightforward using the ‘rule
of a half’ (Varian, 1992).

A. Firms pay only for the cars’ marginal costs ofess travelln order to calculate the
welfare effects of favourable taxes of company ,carsassume that either: (i) the company car
is not used for business purposs(ii) employees that (sometimes) use a car for iass
purposes commute anyway to work by car (this mag lsempany or a privately-owned car).
The latter assumption implies that the firm hasaavailable which can be used for business
purposes (independent of whether a company capisded).

The assumption that either (i) or (ii) occurs canjistified numerically from other data
sources (Dutch Car Panel Survey PAPAbout 25% of the company cars are not used for
business purposes (during a period of one montbbsérvation). At least 85% of employees
that (sometimes) use a car for business purposakivwommute anyway by cat.So, for less
than 14% of the observations, the assumption tilaere(i) or (i) occurs may be inaccurate
(0.14=1-0.25-0.75 x 0.85).

Given this additional assumption, the firm paysyofdr the marginal costs of the
business kilometres, whereas the employee fulysfor the fixed costs and the marginal costs
of the private kilometres. This can be seen by ssimg the presence of another employee in
the economy who owns a private car and works father firm that does not provide a
company car. In a competitive labour market, empdsywith or without company car are
equally well off. The employee without the compamay pays for the fixed costs of the private
car. This implies that the employee who receivesabmpany car musully pay for the fixed
costs (through a lower wage), otherwise this emggtoyould be better off.

B. Firms pay for the cars’ average costs of busrteavel The result that the employee
pays fully for the fixed costs of the car relies tbe underlying assumption that the employee

commutes to work by car (when cars are used dwiorising hours), as explained above. One

3 In the data used here, we have no information atfmunumber of business kilometres over a longer
period (e.g., one month), so we cannot disaggregatealculation for workers that do, or do not tise
company car for business purposes.

% The percentage of 85 has been calculated bas#te@roportion oprivate car drivers that use the car
for commuting and use this car for business purposes during a peofocbne month (Statistics
Netherlands, 1999). For potential company caredisivthis percentage must be higher.

% Hence, given the assumption that the employee dvoame anyway to work by car, the firm can
‘force’ the employee to pay for the fixed costs.
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may argue however that it is possible that empleyaay commute to work by other transport
means than the car and only use the company cargdworking hours for business purposes.
Given this assumption, the firm may have the optmret the company car outside working
hours to non-employees at theeragecosts of car use (total car costs divided by Hr&sdotal
number of kilometres) as in car rental markets;qwiare determined by average costs. Hence,
the firm will have the opportunity to let the carthe average costs of car use and not at the
marginal costs of car use. The main implicatiothin that the firm will pay for the company
car's marginal costs of the business kilometres plshare of the fixed costs. The share is
defined by the number of business kilometres dibibg the total number of kilometres.
Accordingly, the welfare costs of distortionary quany car taxation depend on whether
it is assumed that (A) the firm pays for the maagicosts or (B) the average costs of car use
when the car is used for business purposes. IN¢teerlands, fixed costs are about 53% of the
total company cars’ costs (see Appendix A). Sofitkerl costs are an important component of

the total costs. We will provide calculations oé tivelfare costs given both assumptidhs.

3.2.Empirical results

Recall that we have argued in the introduction thateffect of company car on household car

ownership is predominantly tax-induced and thatettmpirical marginal effect of the company

car on household car ownership is in the range28 € 0.68. Our interest lies in quantifying

the involved welfare costs. As mentioned above,use the fixed-effects estimate of 0.46,

which is in the middle of the range of estimates] which is likely the most accurate estimate.
Given the assumptions made in Section 3.1, we bie ta examine now the welfare

effects of the company car taxation using availat#tare analysis techniques (Varian, 19%2).

% Note that in the absence of distortionary taxatisnpply of company cars will have positive

consequences for welfare because the employee Imaag the company car with the employer. We take
this into account in the empirical analysis by gdiine firm’snetcosts of providing a company car.

% Small and Rosen (1981) show that demand curvesrgtsl by a set of individuals making discrete
choices are appropriate measures of the marginafibecurves. From this it follows that changes in

aggregate consumer surplus (the areas to thefl¢fieodemand curve and below the current firms’' net
costs) are appropriate measures of welfare. Naie tthe ‘rule of a half’ implies the fundamental

assumptions of a linear demand curve and a hodkomarginal cost curve (supply completely elastic).
The latter assumption seems reasonable as cam@oged from the international market.
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We assume a linear demand function for &afithe welfare costs can then be calculated as half
times the change in number of cars in househatasstithe tax advantage, known as the ‘rule of
a half', so %2 x Q; — Q) x (zf — po), where the tax advantage is calculated as ttereifce
between the firm’s annuaiet costs of providing a company cai) and the value of the
company car as imputed by tax authoritie. (In the Netherlands, there are 795,000 company
cars (RDC, 2002). So, given an estimated effe€.48, the tax-induced increase in the number
of cars Q; — Qo) is 365,700 (0.46 x 795,000). The imputed compeay value £f) is on
average equal to €4,400. The valuepgfdepends on underlying assumptions with respect to
whether firms pay for marginal or for average castusiness travel.

A. Firms pay only for the cars’ marginal costs afsimess travelThe firm’s annual
grosscosts of providing a company car are on average40D, and the firm’s annuakt costs
€10,500. The latter exceed the imputed companysczalue by €6,100 (see Appendix A).
Hence, the employee obtains a tax advantage of @dpo.the annual welfare costs in the
Netherlands of favourable taxation of company darsugh increased household car ownership
only are just above €1,100 million (0.5 x 0.46 >6,080 x €6,100). The annual welfare costs
per company car are just above €1,400 (0.5 x 0.45,400). These results imply that the
optimally chosen imputed tax rate is equal to 5@8#tich is far above the rate currently used in
the Netherlands or any other European country.

Our calculations imply that every percentage-poéatdction of imputed tax rate of the
company car’s value (e.g., from 22 to 21%) gensratelfare costs of about €46 per company
car through increased household car ownership. résults allow to calculate the effects of
policy changes. For example, in the Netherlands,rtiputed company car’s value has recently
decreased. For instance, for a large share ofdimpany car commuters, the imputed value has
decreased from 24 to 22%bHence, the welfare costs due to this change iicyate just below

€100 per company car.

39 The assumption of linearity may be a good appresiom of car demand for small changegifior big
changes ix the results may be biased.

0 The imputed tax rate of a company car was 24%rbef0601 and 22% since 2004 (between 2001 and
2004, other changes in the tax rules were introdlmecaking a comparison impossible).
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B. Firms pay for the cars’ average costs of busirtesvel The firm’'s annuagjrosscosts
of providing a company car are on average €9,00@.flrm’s annuahet costs are on average
€6,300. The latter exceed the imputed company calige by €1,900 (see Appendix A). The
employee obtains subsequently a tax advantagenbf ‘©9%. So, the annual welfare costs are
almost €350 million (0.5 x 0.46 x 795,000 x €1,9G0)d the average annual welfare costs per
company car are almost €450 (that is, 0.5 x 0.44.,900). Hence, the welfare costs are still
substantial given the assumption that firms payttiercars’ average costs of business travel. It
can further be shown that the optimal tax ratelP 3jiven this assumption.

In conclusion, the welfare effects of distortionagmpany car taxatiothrough increase

in car ownership onhare substantial. We will focus now on other measwaf car demand.

4. Welfare Effects: the Value of the Cars in the Hasehold

We have also examined the effect of favourable @mpar taxation on householdlue of
cars for the 1995-2006 DNB survey. The value of eaithe sum of the estimated value of all
cars in the second-hand market, as reported byeipmndent. For cars that were owned for less
than three years, the purchase price was repoytegspondents. We have used this price as the
estimate of the current value. We use a similahodlogy as applied in Section 2, so we use a
sample of (two-adult) households (with one of thadelts working full-time) that own at least
one car. We have used a dummy indicating the pcesefi a company car as well as the
company car's value as regressors to explain thisdimld value of cars. Using a household
fixed-effects model with the same explanatory \#ga as used in Table 1, we find that the
effect of the presence of a company car on houdeladlie of cars is about €12,446, see column
[2] of Table 3, and that the marginal effect of tladue of a company car on household value of
cars is 0.76 (s.e. 0.03), see column [1] of Tabl&lg& average value of cars of a household
without a company car is about €9,98@®o0, the increase in value due to the companyscar i

126% (€12,446 / €9,900). The latter effect is mhggher than the previously demonstrated

1 This number has been calculated based on the vadam of explanatory variables of household with a
company car. So, the value of cars of a househdtld & company car is equal to €22,400 (that is,
€12,500 + €9,900).
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effect of company car on household car ownersh®4see Section 2). This implies that the
large majority of the households swap their privaefor a much more expensive company car.

Only for company cars not used for business pusjcsgout one in four company cars
(Statistics Netherlands, 1999), we are able toroete the welfare effects of distortionary
taxation using the ‘rule of a haff’. Our analyses indicate that for these cars theavneelfosts
exceed €6,000 per company car (0.5 x €12,446). d$timate iconsiderablyhigher than the
above reported, indicating that our estimate ofvte#are costs based on the increase of number
of cars is extremely conservative.

To determine the average welfare effects of distoary taxation per company car, we
make now the additional assumption that for compzarg that are used for business purposes,
the company car’s value, and therefore the valuaetotal number of cars in the household, is
optimally chosen by the firm. More likely, the coamy car's value exceeds the optimal non-
distortionary value, so our estimates of the welfgifects of distortionary company car taxation
for the average company car are an underestimaie. annual welfare costs are then
approximately €2,000 per company car using the roosservative estimates (0.25 x €6,000 +

0.75 x €450).

5. Welfare Effects: Sensitivity Analysis

In our calculation of the welfare effects of distonary taxation of company cars, we have
assumed a world in which overconsumption of cathéssole distortion in the economy. Thus,
we have assumed a non-distortionary tax on persoaa, although this tax may be non-
optimally set. Plausibly, taxes on car use may bs#tified given congestion and other
externalities associated with travel (Vickrey, 196@ Palma et al., 2006), but this is less likely
for purchase taxes. Purchase taxes can pogsiotially be justified due to finance of roads. In

the Netherlands, the purchase tax is equal to 4m2%e purchase price, which essentially

2 Unfortunately, given the data at hand, it is inglble for us to estimate the welfare effects of
distortionary taxation for all company cars throwghincrease in household value of cars, becaus#gowe
not have any information to what extent companyg taerease the firm’s productivity (e.g., the enyple

is able to make more sales with a more expensivioalate car). The latter information is needed to
correctly estimate the welfare effects. Note thatthe effect on car ownership, we circumvent tiesd

by making additional assumptions. These assumptoasiot reasonable in the case of the value of the
cars.
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implies an average yearly amortized tax of €1,30fte that this tax is much smaller than the
tax advantage obtained from the provision of a camgpcar. Nevertheless, we have re-
calculated the exact welfare effects of distortigrtaxation presuming that the purchase tax on
personal cars iully distortionary, and it appears that the welfareaH are only slightly less

than given the assumption that taxes on personslaca non-distortionaf.

6. Travel Behaviour
Note that the distortionary effect of company @adation through increases in private travel is
partially captured by the increase in car ownerstsifghe demand for cars is derived from the
demand for travel (De Jong, 1990). In separateyamalnot shown here, we have analysed the
effect of company car on travel behaviour, distisbing between commuting, private travel on
workdays (excluding commuting) and private-travelrmn-working days. The analyses, based
on the 1996 NTS, imply that there is no statislycdlistinguishable effect on private travel
during workdays, whereas the effect on privatedralring non-working days is positive but
small. This may make sense as elasticities of sarwith respect to variable costs are usually
thought to be small, in particular for high incogreups (Jgrgensen and Dargay, 2007). Further,
using the DNB panel data set, there appears a lpog#tive effect of company car on
commuting time and particularly on distance usiagdom-effects, but this effect disappears
using fixed-effects.

Let us suppose that the random-effects estimatedsrate, although in reality it is more
likely a large overestimate. In this case, the tiegannual welfare effects through increased

commuting are only €248 Welfare costs through increased private travelesen smallef®

“3 Given that firms pay only for the cars’ marginabts of business travel, then only €300 (0.5 x .46
€1,300) should be subtracted from the welfare ctstsugh increased car ownership as mentioned in
Section 3. So, the annual welfare costs per comganyare just above €1,100 instead of €1,400. The
welfare effects of distortionary company car tastatihrough the household value of cars are thésaat
€1,400 per company car (0.25 x (€6,100 — €1,300)76 x €300). Given that firms pay for the cars’
average costs of business travel, the employee gralysa share of the fixed costs, so 47% of thevabo
mentioned €1,300 should be subtracted from the'diramnual net costs of providing a company car.
Subsequently, the annual welfare costs per compangre just above €300 instead of €450. The annual
welfare costs of distortionary company car taxatiomough increased car value are €4,700 per company
car (instead of €6,000).

*In the DNB dataset, the mean one-way commute @taPOkm. An analysis based on this dataset,
shows that a company car driver has, on averagegavay commuting distance that is 40% longer, that
amounts to 8km per day. As the number of workiagsdper year is, on average, 200 days, the annual
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Hence, the negative welfare effects of company teaation due to additional travel are

substantially smaller than the welfare effects eisged with change in car demand.

7. Conclusions
Economic theory is quite clear on how fringe beseshould 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. Our resinttply that the current tax system is strongly
distortionary. Our analyses for the Netherlandsicetg that the annual welfare costs of
distortionary taxation arat least€2,000 per company car. When the company cartisised
for business purposes (about one in four compamng),cdhe annual welfare costs of
distortionary taxation are about €6,000 per compamy

Company cars are predominantly taxed in Europedasethe company car’'s value
(purchase price). In the Netherlands, the curnapiuted tax rate of 22% of the company car’s
value doesot cover the firm’s net costs of company car provisto the employee, which
creates a distortion in the optimal car decisiorkin@of households. Given the assumption that
tax authorities seek to tax the car’s value, tHeyufdd set a tax at a much higher rate than the
current one. Nevertheless, economic theory indécthtat optimal taxation must be derived from

the firm’snetcosts of providing a company car and thereforedbas the lease price of the car

increment in two-way commuting distance is 3,200knat is, 8km x 2 x 200). The sum of the fuel and
depreciation costs per kilometre of a represerdattompany car is estimated to be about €0.15.
Assuming absence of travel externalities, the anmeifare costs through commuting can then be
calculated as half times the change in the commudistance times the tax-induced reduction in pest
kilometre €240 (= 0.5 x 3,200km x 0.15€/km).

5 The welfare costs through private travel (exclgdaommuting) can be calculated as half times the
change in the number of kilometres travelled pelattimes the tax-induced reduction in cost per
kilometre. An analysis based on the NTS in 199&wshthat a company car driver has, on average, a
private travel distance during non-working days ie&25% longer, that amounts to 5km per day, and t
500km per year given, on average, 100 annual nakiag days. In absence of travel externalities, the
annual welfare costs are merely €38 (that is, 0G15€/km x 500km). In the survey, all travels must
have occurred within the Netherlands. Further,ef suppose that the yearly amount of additionalgpeiv
outside the Netherlands is 2,000km, the welfarésctsough private travel outside the Netherlarmgs a
€150 (that is, 0.5 x 0.15€/km x 2,000km). The welfaffects due to additional travel turn out to be
relatively unimportant.
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provided to the employee and the use of the caprigate and business purposes, which is the
current taxation practice in the US (IRS, 2086).

We have provided the welfare costs of distortiortaration of company cars through an
increase in the number of cars. Furthermore, fos tteat are not used for business purposes, the
welfare costs through increased household valwaisf have been provided. However, tibial
welfare costs of distortionary company car taxatiomlikely to be higher, since we ignore other
welfare effects as the tax affects decision-makihgouseholds with respect to travel, although
they are likely to be much smaller in magnitudéhatmargin. In addition, in the current paper,
we have ignored the welfare effects through in@édsisiness travel. Furthermore, car value is
positively correlated with size of the car, scsitikely that a tax-induced increase in the size of
the car creates a range of other negative envirntahgarking and congestion externalitiés.

In other European countries (mainly the-H8B countries) except Denmark, the level of
purchase car taxes tend to be less or equal tdNéteerlands (see European Commission,
2002). So, arguments made for the Netherlands ctamgially be generalized to these European
countries. For Denmark though, it is possible flaaburable company car taxation generates
welfarebenefitsas purchase taxes on personal cars can be agbeddo high, so company car
taxation corrects for this distortion. We estimtitat the number of company cars in the-ES
is about 20 milliorf®Average European taxation on the value of compamy & around the
Dutch level*® Assuming that the costs induced by company catitax are roughly the same

per company car across European countries, themgetiosts are estimated to be at least €40

billion per year.

6 However, this tax policy requires differentiatimetween business and private kilometres for tax
purposes, which might entail other costs in terfnm@nitoring by tax authorities.

“7In the Netherlands in 2005, 27% of all car driverso travel at least five days a week during rush
hours have a company car (AVV, 2006). This is preantly for business and commuting trips. Outside
rush hours, the proportion of company car drivdralbcar drivers is only 2%. This implies that, if
company car taxation induces an increased car arsbusiness and commuting, the external costs of
additional travel may be not negligible, sincewaidty all the additional trips will be during rustours.

“8 |t appears not so straightforward to obtain esémaf the number of company cars in Europe (ag onl
the number ofeasecars is well recorded). We have estimated the murobcars in the EU-15 on the
assumption that the average ratio of company @aentployer for the EU is equal to the ratio for the
Netherlands, which is 12% (see European Commis&i@d4). Given this assumption, there are roughly
20 million company cars in Europe (172 million epy#es x 0.12). This estimate corresponds to the
number of personal cars that are sold in Europer{&uist Intelligence Unit, 1996).

“9 Note that some countries have a higher taxatiothercompany cars’ value (e.g., the UK has a 35%
tax, but applies a discount depending on the basikdometres), while others have lower rates (e.g.
Spain and Finland have a 15% tax).
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Table 1.Marginal Effects on the Probability of Owning aast Two Cars (1995-2006 DNB)

Variables

(1]

Linear probability Fixed-effects

(2]

(3]

Random-effects

model model model
Household company car 0.29 (0.01) 0.46 (0.02)  0.37 (0.02)
Children 1 0.04 (0.01) 0.01 (0.02) 0.03 (0.02)
Children 2 -0.04 (0.01) -0.11 (0.02) —0.04 (0.02)
Children >3 —0.00 (0.02) -0.18 (0.03)  0.06 (0.02)
Net household income in log 0.13 (0.01) 0.00 (0.01) 0.07 (0.01)
Household educationlow secondary 0.01 (0.01) -0.03 (0.01)
Household educationadvanced secondary 0.00 (0.01) -0.03 (0.01)
Household educationpolytechnic 0.02 (0.01) —-0.01 (0.01)
Household educationuniversity 0.00 (0.01) —0.02 (0.02)
Household education unknown -0.02 (0.01) -0.02 (0.01)
Head employed by government -0.07 (0.01) —-0.01 (0.02) —0.02 (0.01)
Head permanently employed -0.10 (0.02) —0.00 (0.02) —-0.02 (0.02)
(Head working hours)/100 1.05 (0.35) 0.33(0.32) 0.57 (0.29)
(Head working hour}10,000 —0.01 (0.64) —0.67 (0.61) —-0.89 (0.55)
Head working hours unknown 0.03 (0.05) —-0.02 (09) —0.02 (0.04)
(Head job duration)/100 -0.84 (0.16) —0.08 (0.18) —-0.18 (0.16)
(Head job duratioffj10,000 0.02 (0.43) 0.23 (0.44) 0.37 (0.39)
Head job duration unknown 0.02 (0.04) 0.03 (04 0.04 (0.04)
(Head employment duration)/100 0.90 (0.18) 0.37(0.19) 051 (0.17)
(Head employment duraticit)0,000 -0.02 (0.36) -0.74 (0.42) -0.01(0.37)
Head employment duration unknown 0.00 (0.04) -0.0(0.04) 0.00 (0.03)
Owner of residence 0.04 (0.01) 0.04 (0.03) 0.07 (0.02)
Residence densityverylow 0.04 (0.02) —0.01 (0.08) 0.04 (0.03)
Residence densitylow 0.08 (0.02) 0.02 (0.08) 0.08 (0.03)
Residence densitymoderate 0.13 (0.02) -0.04 (0.08) 0.11 (0.03)
Residence densityhigh 0.19 (0.02) -0.04 (0.09) 0.13 (0.04)
Two-earner household 0.10 (0.01) 0.03(0.02)  0.07 (0.02)
Female works full-time 0.05 (0.03) —0.03 (0.08) 0.04 (0.04)
Year controls (12) Included Included Included
Residence region controls (5) Included Included Inaded
Adjusted R-squared 0.16 0.78 0.78
No. observations 9,332 9,332 9,332

Notes: Number of working hours per week according to ¢batract; current job duration (in years); emplopine
duration in the labour market (in years). The refiee category for education is primary and fordeste density is
‘very high’. Household variables are defined asshe of the individual explanatory variablés.” — indicate that
estimates are significantly different from zer®@4#15 and 0.10 level respectively. Standard ern@sreparentheses.
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Table 2.Marginal Effects on the Probability of Owning aast Two Cars (1996 NTS)

(1]

(2]

Variables Probit IV probit
Household company car 0.34 (0.02) 0.68 (0.10)
Children 1 —0.01 (0.05) —-0.01 (0.02)
Children 2 -0.03 (0.02) -0.03 (0.02)
Children >3 -0.06 (0.02§ -0.06 (0.02)
Household age 30-40 0.01 (0.01) 0.00 (0.01)
Household age 40-50 0.01 (0.01) 0.01 (0.01)
Household age 50-60 0.01 (0.01) 0.01 (0.01)
Household income 15-18 0.02 (0.01) 0.03 (0.02)
Household income 18-25 0.02 (0.01) 0.01 (0.01)
Household income >25 0.14 (0.02) 0.07 (0.073)
Household income unknown 0.01 (0.02) 0.012p.0
Household educationlow secondary 0.01 (0.02) 0.01 (0.02)
Household educatioradvanced secondary 0.09 (0.02) 0.06 (0.02)
Household educatiorhigher 0.11 (0.02) 0.10 (0.02)
Residence densitylow —0.02 (0.02) -0.03 (0.02)
Residence densitymoderate —0.08 (0.02§ -0.08 (0.02)
Residence densityhigh —0.10 (0.02§ —0.10 (0.07§
Residence densityvery high -0.13 (0.02§ -0.14 (0.03)
Two-earner household 0.08 (0.02) 0.07 (0.02)
Female works full-time —0.01 (0.02) 0.02 (0.02)
Residence controls (12) Included Included
Workplace controls (12) Included Included
Log-likelihood -3,521.70 -4,197.72
No. observations 6,791 6,791

Notes: Net income in annual 1,000 euros. In specificatjafy household business travel and for one-earner
households the employee characteristics (age anchédn) are used as instruments. The referenegaat for age

is 25-30, for income is <15, for education is priynand for residence density is ‘very low’, * — indicate that
estimates are significantly different from zerdd5 and 0.10 level respectively. Standard errersraparentheses.
For the first-step estimation of the IV probit, #ggpendix B.
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Table 3.Marginal Effects on Household Value of Cars (1995&DNB)

[1] (2]

Variables Fixed-effects model Fixed-effects model
Household company car 12,446 (706.7)
Value of household company car 0.76 (G.03)

Children 1 1,780 (548.7) 1,792 (575.1)
Children 2 —78.08 (716.8) -1,092 (749.8)
Children >3 -473.5 (1,029) -91.69 (1,081)
Net household income in log 693.9 (242.5) 932.7 (253.8)
Head employed by government 450.7 (485.4) 232. (508.6)
Head permanently employed 46.24 (617.4) 457.1646.6)
Head working hours 29.62 (89.32) 60.67 (93)p7
(Head working hour3) -1.63 (1.72) —-2.47 (1.80)
Head working hours unknown -6,688 (1,304) —7,453 (1,366)
(Head job duration)/100 93.75 (48.87) 175.7 (51.02)
(Head job duratiorfj10,000 -1.55 (1.13) -2.88 (1.18)
Head job duration unknown 6,922 (1,135) 8,236 (1,188)
(Head employment duration)/100 47.99 (54.72) R12 (57.33)
(Head employment duraticit}0,000 -0.48 (1.18) 0.40 (1.23)
Head employment duration unknown 2,072 (1,135) 3,892 (1,187)
Owner of residence 436.3 (863.6) 918.4 (904.6
Residence densityverylow -500.4 (2,093) -375.7 (2,194)
Residence densitylow -303.5 (2,091) -457.0 (2,191)
Residence densitymoderate —-3,366 (2,066) -2,702 (2,165)
Residence densityhigh -3,296 (2,210) -3,108 (2,317)
Two-earner household 445.2 (2,863) —-650.9 (489.
Female works full-time -23.11 (2,416) 728.596m)
Year controls (12) Included Included
Residence region controls (5) Included Included
Adjusted R-squared 0.77 0.74

No. observations 6,548 6,548

Notes:Value of cars in euros; number of working hours \week according to the contract; current job darafin
years); employment duration in the labour markety@ars). The reference category for residenceitgeiss'very
high’. Household variables are defined as the stinthe individual explanatory variables., * — indicate that
estimates are significantly different from zer®@4#15 and 0.10 level respectively. Standard ern@sreparentheses.
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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. As argued inntlaén text, it is essential to categorize these
costs as either fixed costs, which are independktite distance driven by the company car, or
as variable costs, which are determined by theausHge fixed costs include the purchase cost
or lease of the company car, vehicle licensing ,feehicle tax, insurance, and free road
assistance. The variable costs include fuel caipreciation costs per kilometre (wear and
tear), maintenance, and repairs.

We provide calculations under the assumption thatdar is leased. We have obtained
from a Dutch lease company the annual lease pfice representative car for two different
amounts of kilometres per year. From the differencihe lease price we derive the lease price
based on Okm. Given an average purchase priceO@2 (Statistics Netherlands, 2002), the
annual lease price of the car is €4,100 based onfk year. This lease price does include
the variable and some of the fixed costs (insurafree road assistance) that are usually paid
for by the firm.

Using the 1990-99 Dutch Car Panel Survey PAP &itzdiNetherlands, 1999), which is
a survey of car use where the unit of observat®rihe car, it appears that, on average,
company-car owners drive about 19,000 businessnkilies and 17,000 private kilometres per
year. The sum of the fuel and depreciation costkip@metre of a representative company car
is estimated to be about €0.15, thus the variptil@te costs are estimated to be €2,550 (that is,
€0.15 x 17,000). The insurance premium is depenaiemhany factors such as car price, age of
the car, province of residence and age of the dride calculate our annual premium, €1,700,
for a one-year-old car in the province of Northddntl for a forty-year-old driver. Free road
assistance is rather negligible, at €69.50. Firmay get substantial discounts on the lease price,
particularly if they lease many cars. If firms getluctions because of market power, then these
reductions should be ignored in our welfare catooha When these reductions entail a decrease
in retail distribution costs or other costs, thée tlecrease in costs should be included. We
assume that firms get, on average, a 10% discaurih® car’s lease price for a decrease in
costs, and correct the fixed costs accordingly. Squently, the annual fixed costs of a
company car are about €8,000, the variable cosisrieate travel equal €2,550 and the variable
costs for business travel equal €2,850. So, tme’'Siaverage annugrosscosts are €13,400
(that is, €8,000 + €2,550 + €2,850).

We distinguish between the two main assumptionsudiged in the main text: (A) firms
pay only for the carsmarginal costs of business travet (B) firms pay for the carsaverage
costs of business travel. Under the former assampthe firm’'s average annual totat costs
of providing a company car to the employee are ®l®(that is, €13,400 — €2,850). Under the
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latter assumption, the firm's net costs of provigdithe company car should include the
employeésfixed-costs’-share of the total costs. This shigrelefined as the number of private
kilometres divided by the total number of kilomstfprivate kilometres + business kilometres),
which is 0.47. Consequently, the firm’s net fixaexbts are €3,750 (0.47 x €8,000). Accordingly,
the firm’s average annual totat costs of providing a company car to the employeecd,300
(that is, €3,750 + €2,550).
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Appendix B: First Step Results of the IV Procedure

Table B1.Probit Estimation Results for Presence of Compaaty (€996 NTS)

Variables Coefficients
Instruments

Log ( 1+ male business travel) + log ( 1+ femalesimess travel) 0.95 (0.10)
Employee age 30—40 (for one-earner households) —-0.06 (0.13)
Employee age 40-50 (for one-earner households) 0.06 (0.13)
Employee age 50-60 (for one-earner households) 0.14 (0.15)
Employee education low secondary (for one-earner households) 0.20 (0.22)
Employee educatior-advanced secondary (for one-earner households) 0.29 (0.22)
Employee educationhigher (for one-earner households) 0.22 (0.22)
Control factors

Children 1 —-0.02 (0.06)
Children 2 0.06 (0.06)
Children >3 0.07 (0.07)
Household age 30-40 0.01 (0.04)
Household age 40-50 —0.05 (0.04)
Household age 50-60 —0.06 (0.05)
Household income 15-18 —0.04 (0.05)
Household income 18-25 0.08 (0.05)
Household income >25 0.53 (0.05)
Household income unknown 0.09 (0.06)
Household educationlow secondary 0.24 (0.08)
Household educatioradvanced secondary 0.33 (0.08)
Household educationhigher 0.20 (0.10)
Residence densitylow 0.07 (0.06)
Residence densitymoderate 0.04 (0.06)
Residence density high —0.01 (0.06)
Residence density very high 0.17 (0.08})
Female works full-time 0.04 (0.06)
Two earner household —0.05 (0.24)
Residence provinces (12) Included
Workplace provinces (12) Included
Log-likelihood -2,780.76
No. observations 6,791

Notes:Business travel distance in kilometres; net incamennual 1,000 euros. The reference categorgderis 25—
30, for income is <15, for education is primary dadresidence density is ‘very low”., " — indicate that estimates
are significantly different from zero at 0.05 and®level respectively. Standard errors are inqtaeses.
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latter assumption, the firm’s net costs of provigithe company car should include the
employeésfixed-costs’-share of the total costs. This shiarelefined as the number of private
kilometres divided by the total number of kilomst{private kilometres + business kilometres),
which is 0.47. Consequently, the firm’s net fixaxbts are €3,750 (0.47 x €8,000). Accordingly,
the firm’s average annual totaét costs of providing a company car to the employeecd,300
(that is, €3,750 + €2,550).
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Appendix B: First Step Results of the IV Procedure

Table B1.Probit estimation results for presence of compaary(£996 NTS)

Variables Coefficients
Instruments

Log ( 1+ male business travel) + log ( 1+ femalesimess travel) 0.95 (0.10)
Employee age 30-40 (for one-earner households) -0.06 (0.13)
Employee age 40-50 (for one-earner households) 0.06 (0.13)
Employee age 50-60 (for one-earner households) 0.14 (0.15)
Employee education low secondary (for one-earner households) 0.20 (0.22)
Employee educatior-advanced secondary (for one-earner households) 0.29 (0.22)
Employee educationhigher (for one-earner households) 0.22 (0.22)
Control factors

Children 1 -0.02 (0.06)
Children 2 0.06 (0.06)
Children >3 0.07 (0.07)
Household age 30-40 0.01 (0.04)
Household age 40-50 -0.05 (0.04)
Household age 50-60 -0.06 (0.05)
Household income 15-18 -0.04 (0.05)
Household income 18-25 0.08 (0.05)
Household income >25 0.53 (0.05
Household income unknown 0.09 (0.06)
Household educationlow secondary 0.24 (0.08§
Household educatioradvanced secondary 0.33 (0.08)
Household educatiorhigher 0.20 (0.10)
Residence densitylow 0.07 (0.06)
Residence densitymoderate 0.04 (0.06)
Residence density high -0.01 (0.06)
Residence density very high 0.17 (0.08)
Female works full-time 0.04 (0.06)
Two earner household -0.05 (0.24)
Residence provinces (12) Included
Workplace provinces (12) Included
Log-likelihood -2780.76
No. observations 6,791

Notes:Business travel distance in kilometres; net incamennual 1,000 euros. The reference categorgderis 25-
30, for income is <15, for education is primary dadresidence density is ‘very low”., " — indicate that estimates
are significantly different from zero at 0.05 and®level respectively. Standard errors are inqtaeses.
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