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Abstract

We study the problem faced by a car-leasing firm in the presence of both
adverse selection and moral hazard. While the literature has primarily fo-
cused on the role of leasing in avoiding adverse selection and the role of an
above market buyback price in this environment, we show how this result
reverses when moral hazard concerns are severe. The key driver of this result
is that a low buy back price can incentivize non-contractible investment. We
test the model using a difference-in-differences technique to compare accident
outcomes of individuals driving leased company vehicles in Israel before and
after a tax change and differentiate between drivers by their probability of
utilizing the buyback clause. Our analysis shows that once exiting the leasing
cycle becomes a relevant option due to a 110 percent increase in the tax rate
on company cars it decreases the at-fault accident rate by half an accident
per year (s.e. 0.25) for relevant drivers.



1 Introduction

In 2015, roughly 1 out of every 3 new cars in the US was leased, with even

higher rates in Europe and Israel.1 The leasing of a car inevitably leads to

a multifaceted information problem at the termination of the lease. First,

during the lease period the lessee may obtain private information regarding

the car’s quality which leads to an adverse selection problem if he is allowed

to purchase the car. Second, the lessee’s actions during the lease period

may impact the car’s quality which leads to a moral hazard problem. Both

informational asymmetries lead to ineffi ciency in the 2nd hand market for

cars, thus understanding how to mitigate these problems is a major concern.

In the US, the strict maintenance requirements inherent to leasing con-

tracts suggest that moral hazard may be a secondary concern. Thus, previous

work has focused on the role of buyback prices in reducing adverse selection

concerns.2 The buyback price specifies the amount at which the lessee has

the right, but not the obligation, to buy the car he drove at the termination

of the lease. These papers show that setting the buyback price above the

market price reduces adverse selection costs for leasing firms and mitigates

the lemons problem in the 2nd hand market. Moreover, they document em-

pirically that buyback prices are set above market prices and that off-lease

cars sell for a premium in the used car market.

The opposite trend holds in Israel, namely, leased cars sell for a discount

in the used car market.3 This finding would suggest significant moral hazard

concerns, where leasing companies are unable to sustain contracts that pro-

mote suffi cient vehicle upkeep. Even in the US market, Johnson, Schneider,

1See the Edmunds Lease Market Report (January 2017), the Israeli Tax Authority Car
Report (2015), and BBC news report on UK car purchasing trends (Pollack 2015).

2See work by Desai and Perohit (1998), Hendel and Lizzeri (2002), Johnson and Wald-
man (2003), Waldman (2003) and Johnson and Waldman (2010).

3Levy Yitzhak, who publishes the Israeli blue-book of used car prices suggests an 8 to
20 percent discount on the purchase price of a used car that was registered to a leasing
company.
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and Waldman (2014) find evidence that maintenance on leased cars is below

the optimal level. Specifically, leased cars that are purchased at contract

termination by the lesser are better maintained.4

We show that a buyback clause can also be used to lessen moral hazard

and that in such cases the buyback price should often be set below mar-

ket price. Moreover, when both types of information problems are present,

whether the buyback price is set above or below the market price depends

on the relative severity of the two problems. In particular, when adverse

selection is paramount, a high buyback price implies the buyback option is

rarely exercised and thus curtails adverse selection. On the other hand, if

moral hazard is the main concern, a low buyback price blurs the line between

leasing and ownership and by so doing mitigates moral hazard.

To understand the intuition behind this result consider the problem faced

by a leasing firm when the quality of the car at lease termination is deter-

mined endogenously by the lessee’s actions. When the lease expires, a leasing

firm will generally sell its cars in a competitive used-car market. This causes

the firm to benefit from lessee investment in car quality as it is likely to result

in higher quality cars being sold on the market, which, in turn, increases the

market price of off-lease used cars. However, the lessee’s investment decision

is affected only by the return on the investment he expects to receive should

he decide to exercise the buyback option. Thus, in general we would expect

to see under-investment.

To cause the lessee to internalize this externality the firm can offer a

below market buyback price and by so doing increase the lessee’s expected

return on investment. In general, this can lead to a strong adverse selection

problem which will reduce the firm’s profits. However, if the probability of

exercising the buyback option is low and the externality is large, offering a

below market buyback option will increase the firm’s profit.

4Empirical work has shown that lessees invest less in both vehicle upkeep and general
driving care than owners (see Dunham (2003), Baker & Hubbard (2004) and Schneider
(2010)).
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To formalize this idea, we construct a simple model in which at the end

of the leasing contract the lessee may receive a shock that negatively impacts

his valuation from buying back his car. For example, he may learn he has a

strong preferences to remain in the leasing cycle or that his family has no use

for a car. Clearly, the lessee’s investment in car quality is determined by the

probability of the shock being realized and the buyback price. We show that

the lessee’s investment in car quality is decreasing in the probability of the

shock and the buyback price. Furthermore, we show that if the probability of

the shock is suffi ciently high, then the buyback price is set below the market

price.

This model, not only allows us to analyze the impact of a policy change

that alters the probability of exiting the leasing cycle on lessee’investment,

but also, enables us to provide an explanation for the different buyback

pricing strategy used in Israel versus the US. In particular, if Israelis are more

likely to remain indefinitely in the leasing cycle than Americans, our model

predicts a discounted buyback price in Israel in contrast to the buyback

premium offered in the US. Indeed, the typical leasing contract in Israel

grants the lessee the opportunity to purchase the vehicle they leased at a 15

percent discount off the blue book value at contract termination.

Empirically, we examine the hypothesis that a non-contractible invest-

ment in a leased vehicle may be promoted by a buyback clause that is set

below market price. Our database consists of the car fleet of an Israeli hi-tech

company (2005-2012) where not only were lessees unaffected by the price de-

preciation of their car, but fuel and maintenance costs were covered by their

company.5 We take advantage of a natural experiment where government

legislation in 2007 resulted in an increase in leasing costs from a taxation

level averaging 1,330 NIS per month in 2007 to 2,790 NIS per month in

5Driving behavior is a prime example of non-contractible investment as leasing firms
in Israel self-insure their vehicles and hesitate to include contractual repercussions for
accidents (or benefits for safe driving). This is likely due to a high level of cross firm
competition as well as a concern that it could lead to a decrease in accident reporting.
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2011.6 This increase in costs created an exogenous incentive for individuals

to consider leaving the leasing cycle. Absent the buyback discount, individ-

uals would then find an alternative mode of transportation from the pool

of available options. However, the 15 percent discount on a 3 year old car

that only they have driven, creates an incentive for individuals to consider

purchasing their leased vehicle.

Our paper uses a difference in differences technique to measure how the

relevance of the buyback option affected driving behavior. The company

allowed workers to internally transfer contracts which provides an opportu-

nity to compare driving behavior between first and second-hand lessees. Our

analysis is based on the assumption that first-hand lessees are more likely

than second-hand lessees to "buy-back" their car since they have better in-

formation on vehicle upkeep having been the only drivers to use the car.7

The panel structure of our data allows us to run analysis that controls

for individual driver fixed effects along with commute distance and car fixed

effects. Across all cars, we estimate that once the purchasing clause becomes

a viable option it decreases the at-fault accident rate by 0.2 (s.e. 0.1) at-fault

accidents per year which is not statistically significant from zero (the average

at-fault accident rate is 0.3). When we constrain our sample to lessees driving

car makes with an above average buyback rate, our estimate increases in size

to 0.5 (s.e. 0.25).8 This finding supports the results of our theoretical model

and suggests that an optimally set buyback price may play an important role

in promoting investment in situations where monitoring is costly.

6See Table (1) for the year by year change in taxation that occurred across car groups
and was announced in late 2007.

7Indeed we show in Figure (1) that after the change in taxation of leased vehicles,
second-hand lessees increased their "buy back" rate to roughly 3 percent, while the "buy
back" rate increased to above 8 percent for first-hand lessees. We only have data on 1 year
(2005) where cars were returned prior to the change in taxation. In this year the buy-back
rate was zero for second-hand lessees and 1 percent for first-hand lessees.

8If lessees are only willing to consider purchasing certain car makes, presumably those
that are considered more reliable with higher resale values, then focusing on this group
will increase the precision of our results.
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This paper proceeds as follows. In the next section we provide a review

of the literature analyzing the leased car market. Section 3 presents a simple

theoretical model of leasing with both moral hazard and adverse selection.

In Section 4 we introduce the data on contracts and behavior in the Israeli

leasing industry that is available to us for this study and its relevance for

the theoretical model in Section 3. Section 5 presents estimates for the effect

of the buyback clause in leasing contracts on driving behavior. Section 6

concludes.

2 Related Literature

Existing literature on the lease car market found that buyback prices are set

above the market price. The basic explanation for this finding is straightfor-

ward. The lessee will only invoke the option for a suffi ciently high quality

car, thus, the quality of all cars that are returned is below the quality of

cars that are bought back. In turn, this implies, that a leasing firm should

set buyback prices above market price to reduce the information rent that is

extracted by the lessees who exercise the option.

The main theoretical prediction of this paper, namely, that allowing the

lessee to "buy-back" the car at a discount may be optimal, contradicts the

existing results on this topic. Hendel and Lizzeri (2002) and Johnson and

Waldman (2003) abstract away from moral hazard, and thus in their setting

the buyback price must be set above the market price in order to better screen

lessees with high quality cars. Johnson and Waldman (2010) and Johnson

et al., (2014) incorporate a moral hazard component into their model where,

in contrast to our approach, the investment decision is made after the lessee

observes the car’s quality. Therefore, in their analysis a lessee invests in his

car only if he intends to buy it, and thus, the buyback price cannot be used

to increase the quality of leased cars that are returned. This, in turn, implies

that the buyback price cannot mitigate moral hazard concerns and thus a
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lessee should pay a premium to "buy-back" his car.9 The risk created by

moral hazard in leasing agreements has also been considered in more general

settings (e.g. Henderson and Ioannides (1983), Smith and Wakeman (1985),

and Mann (1992)). However, those papers do not consider the impact of a

buyback option on this problem.

It is common knowledge in the automobile industry that information

regarding investment is costly to monitor and can result in both physical

and monetary costs. Baker and Hubbard find some evidence that a driver

who owns his truck will drive in a way that better preserves the truck’s value

than if it were owned by the trucking company (Baker & Hubbard, 2004).

Dunham finds that even after controlling for mileage differences fleet vehicles

depreciate roughly 10 percent faster than owner driven cars (Dunham, 2003).

Schneider also tests this idea in the taxicab industry and finds that taxi

drivers in NYC who lease their cars have 21 percent more driving violations,

16 percent more accidents and 30 percent more vehicle inspection failures

than drivers who own their cars (Schneider, 2010). Johnson et al. show

that individuals who buy back their leasing vehicle are more likely to take

care of routine maintenance than those that return the car at the end of

contract (Johnson et al., 2014). This finding relates directly to the focus of

our model, that in essence suggests that solving the moral hazard problem

can be achieved by increasing the incentive of lessees to become owners.

3 A Model

We study the problem faced by a supplier of leased cars when the lessee’s

actions endogenously determine the car’s quality at the end of the lease and

the lessee privately observes its quality. In particular, we focus on the optimal

choice of the buyback price and abstract away from other elements of this

9These papers do not formally compare that buyback price and market price of leased
cars.
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problem.

Formally, a lessee uses a car belonging to a leasing firm that must sell the

car at the end of the leasing period. The firm can sell the car to the lessee

via a buyback clause or sell it in a competitive used-car market. Thus, the

firm’s objective is to select the buyback price pl that maximizes its expected

revenue. The car’s quality at the end of the period is either high or low, and

we normalize these two values to 1 and 0, respectively. 10 The car’s value

is determined (stochastically) by the lessee’s actions during the lease period.

Specifically, we assume that if the lessee exerts an effort of e ∈ [0, 1] the car’s
quality is high with probability

√
e. This cost represents the lessee disutility

from driving carefully, reducing mileage, etc. Importantly, we assume that

this effort choice is unobservable, and hence, non-contractible.11

Following the literature on the leased car market (e.g. Hendel and Lizzeri

(2002) and Johnson and Waldman (2003,2010)) we assume that the value of

the car is privately observed by its lessee and that the market for off-lease cars

is distinct from that of other used cars. Thus, it follows that the market price

of the car, which we denote by pm, is equal to the expected value of leased cars

that are not bought back. To capture idiosyncratic preferences for ownership

versus leasing we assume that the lessee’s value from purchasing the car is the

sum of its quality and an idiosyncratic shock. To simplify the analysis, we

assume that the shock can either be zero or a large negative number. That

is, the shock determines if the lessee will consider exiting the lease marker

10Note, that under this normalization a type zero car has positive value for a driver.
Moreover, under this normalization a negative buyback price is reasonable, as the nor-
malization price is negative when the lessee makes a profit from buying-back a car of the
lowest possible quality.
11To simplify our analysis we make strong simplifying assumption that are not necessary

for establishing our main results. In particular, under the appropriate assumptions we can
show our qualitative results remain true if: 1) There is a competitive market for providing
lease cars, 2) There is richer distribution of car quality and a more general connection
between investment and car quality, 3) The lessee’s receives utility from driving the car
during the lease period and the firm can determine both the leasing fee and the buyback
price.
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(when the shock is zero) or acquire a new leased car irrespectively of the

buyback price and the car’s quality.12

To match our empirical data, we assume that the population is separated

into two groups that differ in the ex-ante probability that they will consider

buying back their car. The fraction of the population belonging to group i

and the probability that type i individuals receive a shock of zero are denoted,

respectively, by θi and αi. We assume that the firm’s cost of providing a car

is suffi ciently low to make some buyback prices profitable (exact conditions

are given below) and that the firm must offer the same contract to both

groups. Finally, we assume that the lessee cannot "buy-back" his car and

resell it privately on the used car market.13

3.1 Analysis

Consider the lessee’s investment choice for a given buyback price. First,

consider the more interesting case of pl ∈ (0, 1) where the lessee exercises the
buyback option only if the car is of high quality. In this case, a type i lessee’s

investment choice maximizes maxe αi
√
e(1− pl)− e,

we denote the solution to this problem by

ei(p
l) =

α2i (1− pl)2
4

, (1)

and the resulting probability that a car owned by a type i lessee is of high

quality by qi(pl) =
αi(1−pl)

2
.

From Equation (1) and Bayes Law, it is straightforward to calculate the

12This assumption is in line with our data in which the vast majority (more than 95%)
of lessors continue to lease. For richer structures of shocks, we can find conditions under
which our qualitative results remain unchanged.
13We consider this assumption to be realistic due to transaction costs and the negative

impact of increased ownership on car value.
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market price of used cars

pm(pl) =
θ1q1(p

l)(1− α1) + θ2q2(p
l)(1− α2)

1− θ1q1(pl)α1 − θ2q2(pl)α2
(2)

The firm’s revenue from selling off-lease cars is

(θ1q1(p
l)α1+(1−θ1)q2(pl)α2)pl+(1− ((θ1q1(pl)α1+(1−θ1)q2(pl)α2)))pm(pl)

(3)

Plugging Equations (1)-(2) into Equation (3) yields that the firm’s objective

is

max
pl>0

1− pl
2

(E(α2)pl + E(α)− E(α2)), (4)

where expectations are taken with regard to the distribution of a variable in

the population. The solution to this problem is

pl = 1− E(α)
2E(α2)

which is consistent with the case we are currently analyzing if E(α) < 2E(α2).
This choice leads to a market price of

pm = E(α)
E(α)− E(α2)

4E(α2)− E(α2)E(α)

Note, that this implies that the firm’s profit is (E(α))
2

8E(α2) , thus if production costs

are low enough the firm can profit from operating in this market.

To complete the analysis we must also consider the less interesting cases

where pl /∈ (0, 1). Recall, that given our normalization of values, if it is
optimal for the lessee with a car of the lowest quality to exercise the buyback

option then the normalized buyback price is negative. Thus, this case must

be considered. Setting pl ≥ 1 induces no investment and thus leads to a profit
of zero. Alternatively, by setting pl ≤ 0 any lessee who considers buying back

9



his car will do so irrespectively of its quality.14 In this case, the investment

choice maximizes

max
ei

αi(
√
ei − pl)− ei

and the optimal investment is given by

ẽi =
α2i
4

(5)

Which, in turn, leads to an expected car quality of q̃i = αi
2
. Note, that in

this case there is no adverse selection problem. The firm’s problem is then

max
pl≤0

E(α)pl + (1− E(α))E(q̃), (6)

which is solved by setting pl = 0. Which, in turn, implies that in this case

the buyback price is always below the market price of E(α)
2
and that the firm’s

profit is (1−E(α))E(α)
2

.

The preceding analysis yields two important result. First, it shows that

in this environment the moral hazard problem can be mitigated, but not

solved. The socially effi cient investment level is given by the solution to

max
e

√
e− e,

so the socially effi cient level of investment is 1
4
, which is greater than the

investment that is induced under any set of parameters.

Second, it shows that when the ex-ante inclination to buy back cars is

suffi ciency low, then the buyback price is set below the market price. For-

mally,

14We assume that a lessor exercises the buyback option when he is indifferent to doing
so. Otherwise, due to the positive externality of investment an optimal buyback price may
not exist.
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Proposition 1 The optimal buyback price is below the market price of used
cars if and only if either:

1. E(α) ≤ 3
4
and E(α2) > E(α)

4(1−E(α))

2. E(α) ≤ 4
7
and E(α2) < 4E(α)+(E(α))2

8

Proof. When it is optimal to set pl = 0 the result is immediate. It is

optimal to set a positive price when

E(α) < 2E(α2) and
(E(α))2

8E(α2)
>
(1− E(α))E(α)

2

The support of α is [0, 1] therefore 0 < (E(α))2 < E(α2) < E(α) < 1. This

identity enables us to rewrite the previous condition as

1. E(α) ∈ [1
2
, 3
4
] and 4(1− E(α))E(α2) < E(α)

2. E(α) ∈ [3
4
, 1]

When the optimal buyback price is positive it is less than the market price if

E(α) ∈ [0, 4
7
] and E(α2) <

4E(α) + (E(α))2

8

The proposition follows from rearranging the above conditions and eliminat-

ing redundancies.

The intuitive explanation for this proposition is the result of the trade-off

between two forces. In his investment choice the lessee ignores the effect

his decision has on the firm’s profit in the second hand market which leads

to under-investment. To internalize this effect, the firm must increase the

lessee’s expected utility when buyback is a relevant option which it can do by

setting a low buyback price. However, setting a low buyback price exposes

the firm to an adverse selection problem which decrease its profits. The key
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to the resolution of this trade-off is the probability of the buyback option

being relevant (the expectation of α). When this probability is low the

correlation between the lessee’s buyback decision and the car’s quality is

low, and, thus, the adverse selection problem is mild. Furthermore, when

utilizing the buyback is unlikely, the firm may have to set the buyback price

below market price in order to provide suffi cient incentives for investment.

Therefore, when the distribution of α is concentrated at low values, setting

the buyback price below the market price is optimal.

The simple intuition behind this result suggests that it remains valid in

richer models. In particular, in our model the lessee’s buyback strategy is

not altered by a small change in the buyback price (apart for the special case

where pl ∼= 0). In richer models where car quality and/or preferences for

leasing are continuous, small changes in pl will alter the buyback strategy.

However, if this change has a small effect on the buyback strategy, the same

mechanism can still justify setting the buyback price below market price. In

other words, if the preference for continued leasing remains strong (keeping

the adverse selection problem low) then a below market buyback price will

still be optimal.

The qualitative nature of this result is also consistent with empirical data

regarding the use of buyback options. In particular, in Israel less than 5% of

drives use this option while in the US 20− 25% of drivers use this option.15

These findings suggest that in the US more drivers consider quitting the

leasing cycle than in Israel. Which, in combination with Proposition 1 can

rationalize why in the US buyback prices are above the market price where

while in Israel they are below it.

The main testable implications of this model stems from Equations (1)

and (5) that determine the optimal investment level. These equations show

15Johnson andWaldman (2003) received the US buyback estimate fromMr. Art Spinella
of CNW Marketing Research. We thank the leasing consultant Mr. Avi Horwitz, former
manager of Israel’s first leasing firm (New Kopel) for providing the estimate of the Israeli
buy-back rate.
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that the level of investment is given by

e∗i =
min{(1− pl)2, 1}α2i

4
(7)

which implies that drivers that are more likely to "buy-back" their car, will

invest more effort in it.

4 Applying Our Model to Leasing Data

In this section we test the results of the model in a real-life setting. We ob-

serve data on driving behavior of lessees with contracts that grant them the

option to purchase their car at a 15 percent discount when their lease termi-

nates. We follow the accident records of these drivers both before and after a

large legislative increase in leasing costs. While, prior to legislation, lessee’s

were likely to remain in the leasing cycle indefinitely, the sharp increase in

leasing costs created an incentive to exit leasing. Our model suggests that

the increase in leasing costs (an incentive to exit leasing) combined with the

15 percent discount on the car’s value (an incentive to purchase their leased

vehicle) should result in increased investment in the leased car. This invest-

ment could manifest with more careful driving, parking in safer areas, and/or

limiting the mileage of the vehicle.

We analyze the data using a difference-in-differences strategy where one

group of drivers (first-hand lessees) were likely to consider purchasing their

leased vehicle at contract termination during the post period. The control

group (second-hand lessees) remained unlikely to consider purchasing the

leased vehicle in all periods, as they continued to suffer from a "lemons"

concern where they lacked information on driver upkeep during the period

when another driver had access to the vehicle.16 Thus, we focus on whether

16This assumption is consistent with purchase rates for these two groups, as shown in
Figure (1).
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or not the purchase discount on leased vehicles resulted in a relative decrease

in car accidents for first-hand lessees after the change in legislation.

The widespread usage of vehicle fleets began in Israel in 1995 after tax

valuation changes in the fair value of company vehicles. Thus, it became

significantly cheaper for individuals to use company cars instead of private

cars. The demand for company cars continued to increase over the years

until 2007, when sixty percent of new cars in Israel were purchased by vehicle

fleets.17 In August 2007, the tax authority announced a gradual increase in

the fair value of company vehicles beginning in January 2008 and ending in

January 2011. Thus, over a period of four years the fair value of company

cars doubled from a monthly cost averaging 1,330 NIS to a monthly cost

averaging 2,790 NIS (see Table 1). During this same period the number of

fleet cars decreased from 13.4 percent to 12.2 percent of total cars in Israel,

although fleet cars still represent roughly 50 percent of new cars (age 0-3) on

the roads.

This increase in leasing costs should create an incentive for individuals to

consider purchasing their leased vehicle at the discounted price whereas prior

to 2007 a vast majority of individuals would choose to remain in the leasing

cycle. Indeed, a survey conducted by Albert et. al. (2014) found that these

drivers were sensitive to the fair value tax charged for the use of company

vehicles. Specifically, 9 percent of their sample planned to exit the leasing

cycle by 2011 and an additional 20 percent stated that they would no longer

lease if costs increased by an additional 1,000 NIS.

We received data from a hi-tech company in Israel regarding their car

fleet between 2005 and 2012. This company offered its employees a standard

leasing contract for 32 months. The car was intended for both work and

private use and could be used by members of the employee’s family as well

as other employees of the same company. The car fringe benefit included fuel,

17A Summary of Taxation in The Automobile Industry for 2011 (The Israeli Tax Au-
thority, 2012).
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insurance, and maintenance. Drivers were expected to pay a $100 penalty

for being involved in a car accident. At the termination of the lease period,

the contract granted the employee the opportunity to "buy-back" the vehicle

they leased at a 15% discount off the blue book value.

An important consideration for our paper is the extent to which first-

hand lessees are similar to second-hand lessees. Assuming they are, what

causes an individual in the company to lease a second-hand vehicle at the

same price as a first-hand vehicle? The key determinant is likely to be the

extent to which the driver plans to stay within the leasing framework for the

full contract length (32 months). Choosing a second-hand lease shortens the

length of time until contract termination (as the 32 months began with the

first lessee) and thus, decreases the probability of facing a financial penalty

for early contract termination. Avoiding the full 32 month contract will be

more attractive when the monthly cost of leasing is expected to increase or

drivers are unsure of how long they plan to stay in the company. Since these

vehicles are all under 3 years old and any maintenance needs are covered

by the leasing firm, a main determinant of holding a first or second-hand

leased vehicle may be timing (whether or not an employee at the company is

looking to transfer the lease at the same date that another employee needs

a new vehicle).

Table (2) compares the characteristics of drivers who are first-hand versus

second-hand lessees. We focus on first-hand lessees as our treatment group

who will be affected by the purchase discount when the incentive becomes

strong enough (post 2007 legislation). It is important that the observed char-

acteristics are relatively similar between the treatment and control groups in

order to reduce concerns regarding unobserved heterogeneity. First-hand

lessees are more likely to be male (78 percent versus 72 percent) and are on

average a year and a half older than second-hand lessees (34 versus 32.5).

First-hand and second-hand lessees face very similar commutes which sug-

gests that predicted car usage is not impacting the selection into the treat-
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ment or control group. The most popular cars to lease in this company are

the Ford Focus and Mazda 3 which is representative of car fleets in Israel.

The summary statistics in Table (2) suggest very similar driving patterns

among first and second hand lessees. First-hand lessees average roughly

30,000 kms per year (s.d. 15,000) while second-hand lessees report 35,300

kms (s.d. 4,100). Both groups report an accident rate of 0.5 (s.d. 0.7) and

an at-fault accident rate of 0.3 (s.d. 0.5). We believe accident reporting is

consistent with accident occurrence as the price of reporting is set at $100

and the cars are monitored by the vehicle fleet manager.18

5 Empirical Analysis

Starting in January 2008 all individuals holding leased vehicles in Israel began

to face a gradual increase in leasing costs such that by January 2011 the

cost of a leased vehicle was double its previous rate. This legislative tax

change created an incentive for first-hand lessees to consider purchasing their

discounted vehicle whereas prior to 2007 most individuals would choose to

remain in the leasing cycle. Our theoretical model suggests that a higher

consideration of purchase will result in more careful driving post legislation.

Using a differencing approach, we measure the effect of this exogenous change

in the relevance of the buyback option on the driving behavior of first-hand

lessees.

We model accident outcomes over the leasing contract (yit) for individual

i who began a leasing contract in year t as a function of personal and car

characteristics xit, being a first-hand lessee zi, the start date of the leasing

contract postit, and an unobserved individual factor vi,

yit = xitβ0 + β1zi + β2postit + β3 (zi × postit) + vi + εit (8)

18These cars are not owned by the driver and thus, the only out of pocket cost of an
accident is the $100 penalty.
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where yit is the number of at-fault accidents reported per year. We set zi = 1

for a first-hand lessee and zi = 0 for a second-hand lessee. The variable

postit takes the value of 0 for contracts beginning before 2007 and 1 for later

years. The vector xit controls for a range of driver and car characteristics

such as driver age and experience as well as commute distance and car type

that are likely to impact car accident outcomes. The zero mean residual

term εit = yit − (xitβ0 + β1zi + β2postit + β3 (zi × postit) + vi) reflects the

randomness associated with the occurrence of an accident involving other

automobiles and unexpected road hazards. Importantly, vi is known by the

individual while εit is not.

The coeffi cient on the interaction term β3 = E(ypost − ypre|z = 1, x) −
E(ypost−ypre|z = 0, x) estimates the impact of the buyback clause. In essence,
we compare the change in accident outcomes between the pre-legislation pe-

riod (when, by assumption, the buyback clause is not relevant) and future

periods for first and second-hand lessees. This allows us to separate a causal

effect of the buyback clause from two possible sources of bias. The first,

a correlation between the unobserved accident risk (vi) and the choice of

becoming a first or second-hand lessee (zi) would bias our results absent a

pre-change comparison. The inclusion of second-hand lessees provides a con-

trol for bias created when accidents risks (vi) are changing over time (due

to changes in vehicle types, road maintenance, etc.). If the relevance of the

buyback clause resulted in increased driving care we would expect β3 to be

negative.

The effect of the 2007 fair value tax increase on first-hand lessees trans-

lates into a buyback effect only under the assumption that any changes re-

lated to unobserved accident risks (vi) in the population of first-hand lessees

occurred in the population of second-hand lessees as well. The unobserved

individual factor in equation (8) can still bias our estimate of β3, if post

legislative change second-hand leasing became more popular and more dan-

gerous drivers (higher vi) who previously would have chosen a first-hand
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lease, chose a second-hand lease. In this case we could measure a statis-

tically significant negative effect of the buyback which is due entirely to a

change in unobserved sample characteristics and not a change in behavior.

Thus, in order to rule out a scenario where there was a change in the sample

of drivers who select into 1st or 2nd hand leasing, we condition our analysis

on individual driver fixed effects (hence holding vi constant).

Lastly, it is important to keep in mind that the buyback rate of leased cars

still remained relatively low (8 percent) even in the post period of our sample.

Thus, even after legislation many first-hand drivers may have continued with

a very low α (probability of considering purchasing their vehicle at contract

termination). These first-hand drivers who are unlikely to consider exiting

the leasing cycle will introduce considerable noise into the estimated buyback

effect. One way to reduce this noise would be to focus on cars that we would

expect people to be more likely to consider owning. This could be driven

by reliability, maintenance costs, popularity in the second-hand market, etc.

We therefore also run our analysis after dividing the sample based on the

make of the leased car and whether it has an above average buyback rate in

the data (0.8 percent). We would expect the change in legislation to have a

stronger impact on driving behavior in the above average buyback group.

Specification (i) in Table 3 provides an estimate of the effect of the buy-

back on all car accidents (β3) controlling for driver fixed effects and car make.

We measure a very noisy effect of the relevance of the purchase clause where

accidents decrease by 0.08 per year (s.e. 0.16) for first-hand lessees relative

to second-hand lessees at an average accident rate of 0.5 (s.d. 0.6). This

outcome doubles in size in specification (ii) when examining the impact of

this legislative change on at-fault car accidents which are likely to provide a

more accurate measure of driver effort but is still not significantly different

from zero.

Interestingly, although our analysis controls for driver fixed-effects we find

a general increase in accidents post 2006 (β2 > 0). This finding emphasizes
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the importance of conducting a difference-in-differences analysis because ab-

sent the control group of second-hand lessees this would have biased our

estimate of the buyback effect (β3). One explanation for the increase in acci-

dent rates over time could be that employees at these hi-tech companies felt

increased pressure due to the global financial crisis and were driving at later

hours.19 Unfortunately, we do not have suffi cient data to explore this issue

further.

In specification (iii) we run our analysis on roughly half of our sample

that we believe to be most susceptible to the buyback clause. Thus, we focus

our analysis on people driving cars with relatively high "buy-back" rates.

In this specification the same individual driving a first-hand leased car after

the change in legislation decreases his/her at-fault accident rate by 0.5 (s.e.

0.25) relative to a driver in the second-hand group. We see no differential

effect on driving behavior for those driving cars with low buyback rates (see

specification (iv)).

Our interpretation that the relative decrease in accident rates for first-

hand lessees was a result of the change in company car taxation is dependent

on the pre-period parallel trend assumption. Figure (2) illustrates that both

first and second-hand lessees driving cars with relatively high buyback rates

start off with a similar increasing trend in at-fault accident rates of 0.1 per

year. However, for leases beginning in 2007, the year the change in company

car taxation was announced, first-hand lessees deviated from this trend. It is

this widening gap in accident rates that is being captured in our regression

analysis.

19This is the opposite trend recorded by the Israel Central Bureau of Statistics that
shows a general decrease in accident rates over this period ("Accidents with Injuries 1996-
2010," Israel Central Bureau of Statistics, Statisical 122).
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6 Conclusion

This paper introduces a moral hazard component into the leasing problem

with adverse selection analyzed in models from previous work. We show how

this second type of information asymmetry impacts the optimal buyback

price relative to market price. Our results imply that moral hazard can be

mitigated by setting a low buyback clause. This finding is in contrast to the

recommendation of the existing literature that argues that buyback prices

should be high in order to curtail adverse selection. When both problems are

present, we establish that whether the buyback clause should be set above

or below the market price depends on the relative severity of each problem.

In an empirical application we examine how drivers who lease vehicles

from their company change their driving behavior once a buyback clause

offering a discount over market price becomes relevant. Specifically when

focusing on the most affected group of vehicles with relatively high purchase

rates, we find a significant decrease of roughly half an at-fault accident per

year (s.e. 0.25) for first hand lessees after a change in taxation made exiting

the leasing cycle more likely.

The use of leased company cars has become increasingly popular over

the years throughout Europe and Israel which naturally leads to a fear that

investment in vehicles is too low. Our paper suggests that a discounted

buyback price can help reduce the accident rate and increase general upkeep

of leased cars, and by so doing increase the effi ciency of the car market.
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Figure 1: The change in company car taxation was anounced in late 2007.

Thus, drivers whose lease began in 2006 (and ended in 2008-9), were aware of

the increased costs from remaining in the leasing cycle by lease termination.

However, these drivers had limited time to alter their investment in the

vehicle as they only found out about the change in legislation towards the

end of their lease.
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Figure 2: This figure maps the annual at-fault accident rates of first versus

second-hand lessees driving vehicles with above mean buy-back rates after

controlling for driver fixed effects. We normalize the accident rate for both

groups in 2005 to zero.The change in tax legislation was anounced in late

2007.
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Tax
Group

max
price 2007 2008 2009 2010 2011 2015

1 92,000 1,180 1,420 1,700 2,140 2,580 2,730
2 111,000 1,330 1,570 1,860 2,330 2,790 2,960
3 130,000 1,740 2,160 2,630 3,120 3,590 3,810
4 147,000 2,160 2,640 3,200 3,770 4,310 4,570
5 191,000 3,030 3,680 4,440 5,220 5,970 6,320
6 273,000 3,850 4,720 5,720 6,750 7,730 8,190
7 4,850 5,980 7,290 8,650 9,950 10,540

Table 1: This table provides the monthly tax valuations for company cars
as published by the Israeli tax authority. All cars in Israel are divided into
tax groups by the blue book new car value of the vehicle. Thus prior to
the legislative change, a person driving a price group 1 vehicle was expected
to pay income tax on an additional 1,180 NIS of income for the benefit of
driving a company car in this category.

25



Table 2: Characteristics by Contract Type

1st Hand Lesseea
2nd Hand

Lesseea Diffb

Policy Holder Male (0/1) 0.781 0.724 0.057**
Characteristics: (0.414) (0.448) (0.026)

Age of Driver 33.857 32.461 1.396***
(6.664) (5.313) (0.412)

Driving Experiencec 14.206 12.828 1.379***
(6.657) (5.452) (0.414)

Start Year 2007.763 2007.700 0.063
(1.935) (1.608) (0.117)

Start Year > 2006
(0/1)

0.701 0.769 0.067**
(0.458) (0.422) (0.028)

Contract Length
(Years)

2.162 1.490 0.672***
(0.930) (0.711) (0.055)

Commute Distance
(km)

49.107 49.109 0.002
(40.562) (40.638) (5.331)

Car
Characteristics:

Renault (0/1) 0.058 0.047 0.011
(0.234) (0.213) (0.014)

Ford (0/1) 0.245 0.252 0.007
(0.431) (0.435) (0.027)

Mazda (0/1) 0.270 0.326 0.056**
(0.444) (0.470) (0.028)

Toyota (0/1) 0.118 0.122 0.003
(0.323) (0.327) (0.020)

Driving
Outcomes:

Kilometers / Year 28928.424 35278.273 6350
(14752.149) (4124.001) (6029)

Accidents / Year 0.515 0.500 0.015
(0.645) (0.713) (0.041)

At Fault Accidents /
Year

0.310 0.321 0.011
(0.491) (0.545) (0.032)

N  Policies 1,047 337
aStandard deviations are presented in parenthesis
bStandard errors are presented in parenthesis
cDriving experience is measured in years
*Significant at 10%;  **significant at 5%;  ***significant at 1%
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Table 3: The Effect of the Buyback Clause on Car Accidents

All
Accidents AtFault Accidents

All Car
Types

High Buy
Back Ratesa

Low Buy
Back Ratesa

(1) (2) (3) (4)

First Lesser X Post2006b 0.083 0.186 0.493** 0.024
(0.158) (0.122) (0.249) (0.197)

First Lesserb 0.120 0.130 0.456** 0.052
(0.137) (0.092) (0.188) (0.167)

Post2006 0.225* 0.238** 0.512** 0.016
(0.131) (0.103) (0.211) (0.162)

Driver and Car FE's Yes Yes Yes Yes

N 1,384 1,384 726 658

Standard errors are clustered at the driver level.
aHigh (Low) buyback rates include all vehicles makes with an above (below) average buyback
rate of 0.8 percent. This is intended to differentiate between cars that both first and second
hand lessees are likely (unlikely) to consider purchasing.
bFirstlessers are defined as lessees who have driven this car from the time it was taken off the
new car lot.
*Significant at 10%; **significant at 5%;  ***significant at 1%
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