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Operating leases are used extensively for financing,

but their ability to separate ownership and use also

creates hedging opportunities. We investigate whe-

ther firms recognize such opportunities by examining

the relation between chief executive officer (CEO)

risk‐taking incentives and the use of operating leases.

Consistent with firms using operating leases to

hedge, we find higher CEO risk‐taking incentives

lower operating lease intensity. To address

endogeneity, we use the adoption of Statement of

Financial Accounting Standards 123R as an exogen-

ous shock to option compensation, dynamic panel

generalized method of moments, simultaneous

equations, and change regressions. Our results are

robust to placebo and alternative tests.
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1 | INTRODUCTION

Leases are an important financing vehicle for corporations. For example, Graham, Lemmon,
and Schallheim (1998) document that operating leases total about 41% of fixed claims during
1981–1992 (see also Eisfeldt & Rampini, 2009). Meanwhile, a theoretical branch of the leasing
literature recognizes the hedging features of lease contracts and develops lease valuation models
using the option pricing framework (Grenadier, 1995; McConnell & Schallheim, 1983). How-
ever, to our knowledge, whether firms recognize the hedging property of leases when making
leasing decisions has not been investigated. This paper attempts to fill this gap.

The economic logic underlying the hedging property of leases is that leasing allows own-
ership to be separated from use, with the lessee receiving the benefits of use and the lessor
receiving lease payments while absorbing the risk of obsolescence and a decrease in asset
residual value. Therefore, when a firm leases an asset, it effectively forms a perfect hedge on the
risk of owning the asset. Thus, a lease can be characterized as a portfolio combining an asset
and a hedging position on that asset (Smith, 1979). However, to allow hedging, the contract
must transfer the risk in the asset's residual value from the lessee to the lessor, which can occur
only if the lessor retains ownership of the asset. The Internal Revenue Service recognizes this
type of lease as a true lease, whereas a lease contract that gives the lessee ownership of the asset
is recognized as a nontrue lease (Graham et al., 1998). In terms of financial accounting, lease
contracts are classified as either operating leases or finance leases (the latter were previously
called capital leases under Accounting Standards Codification, or ASC, 840). Leases that
transfer the ownership of the underlying asset to the lessee are all classified as finance leases,
implying that finance leases can include nontrue leases. However, operating leases consist of
only true leases, since the lessor retains ownership of the asset. Therefore, the hedging property
only cleanly pertains to operating leases.

Recent accounting regulations in both the United States (ASC 842) and Europe (Interna-
tional Financial Reporting Standards 16) induced significant changes in the accounting treat-
ment of leases. Using the United States as an example, under the previous regulations, ASC 840,
operating leases were treated as off‐balance‐sheet financing, thus resulting in no corresponding
assets or liabilities on the balance sheet. Under the new rules, ASC 842, lessees holding
operating leases longer than 12 months are required to report a right‐of‐use asset in the amount
of the present value of lease payments (or lease liabilities) plus any direct cost or lease payment
prior to the commencement date, less any lease incentives. Lease liabilities are reported
accordingly. Under the new regulations, operating leases no longer have the advantage of
concealing financial liabilities. However, it is important to recognize that they still possess the
hedging advantage. This is because ASC 842 maintains the same lease classification criterion
that operating leases do not transfer asset ownership to the lessee, who merely records the right
to use for the duration of the contract. Since the lessee must return the asset to the lessor at the
end of the lease and has no claim on the asset's residual value, the lessee does not bear any
residual value risk. Such risk remains with the lessor. Therefore, operating leases still provide
the lessee a hedge on residual value risk, despite the changes in accounting treatment. In other
words, the hedging property of operating leases arises from the separation of ownership from
use, not from the accounting treatment of off‐balance‐sheet financing.

While firms use operating leases extensively as a financing tool, whether they take the
hedging property into consideration in the leasing decision remains an open question. If
hedging plays a role in leasing policy, then the use of operating leases should, to some extent,
depend on firms’ risk‐taking behavior, which is heavily affected by the risk‐taking incentives
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given to the chief executive officer (CEO). For example, Akron and Benninga (2013) find that
managerial over‐hedging increases with equity‐linked compensation levels. Similarly, Knopf,
Nam, and Thornton (2002) find that firm hedging increases with the sensitivity of managerial
compensation to stock prices (delta) and decreases with the sensitivity of managerial com-
pensation to stock return volatility (vega). Moreover, Coles, Daniel, and Naveen (2006) find that
higher CEO risk‐taking incentives are associated with riskier policy choices. More recently,
Kang and Kim (2017) find that banker directors on the board use a lower CEO vega to constrain
risk‐taking. Therefore, we argue that, if firms use operating leases to hedge the risk in asset
residual value, greater risk‐taking incentives, which discourage hedging, should be negatively
related to operating lease intensity.

We use two sets of incentive measures of risk‐taking. First, following Coles et al. (2006), we
construct an equity‐based vega as the sensitivity of a CEO's wealth to the firm's stock return
volatility. Equity‐based incentives are the standard measures of risk‐taking in the literature.
However, although an equity‐based vega directly measures the incentives to take on equity risk,
it does not account for the incentives from stock holdings to take on asset risk. The important
distinction between equity and asset risk is explicitly recognized by Chesney, Stromberg, and
Wagner (2019). To examine whether a CEO's asset risk‐taking attitude affects the tendency to
hedge through leasing, we follow Chesney et al. (2019) and construct asset‐based incentive
measures. The asset‐based vega measures the sensitivity of a CEO's wealth to the volatility of
the firm's asset value. Using both equity‐ and asset‐based risk‐taking incentives, we find that,
controlling for pay–performance sensitivity (delta) and other documented determinants of
leasing, increases in vega lead to decreases in operating lease intensity. This result suggests that,
other than as a financing tool, firms also use operating leases as hedging instruments against
asset risk. Given the pivotal role of asset value/productivity in determining firm value (Baker
McKenzie, 2020; Chung & Charoenwong, 1991), our findings suggest that firms are cognizant of
asset risk and the threat they impose, and could consciously provide managerial incentives to
optimize asset risk‐taking.

We use several techniques to address endogeneity. First, to address the possible joint
determination of managerial compensation and leasing policy, we employ the adoption of
Statement of Financial Accounting Standards (FAS) 123R in 2005 as an exogenous shock to
option compensation. FAS 123R imposes more stringent expense requirements on option
compensation and thus makes option grants less appealing to firms. Consistently, we document
a significant reduction in the CEO equity‐based vega from 2004 to 2006. We argue that this
reduction in CEO risk‐taking incentives is exogenously caused by the regulation change, which
is unlikely to affect individual firms’ leasing policy. This eliminates the concern that CEO
compensation and corporate leasing policy are jointly determined by common factors during
this period. Then, following Hayes, Lemmon, and Qiu (2012), we perform a change regression
using data in this period, instead of the entire sample period of 1992–2014.1 Second, we use the
dynamic panel generalized method of moments (GMM) introduced by Wintoki, Linck, and
Netter (2012) to incorporate the dynamic nature of corporate leasing policy, unobserved het-
erogeneity, and simultaneity. Third, we follow Coles et al. (2006) and test our hypothesis using a
simultaneous equations model. All alternative tests find a negative relation between risk‐taking
incentives and operating lease intensity. Economically, we find that, while controlling for

1Note that we do not use the asset‐based incentive measures in this test, since the asset‐based vega results not only from
option grants, but also from stock holdings. Although FAS 123R decreases option grants, firms could substitute option
compensation with stocks, leading to unpredictable changes in the asset‐based vega.
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pay–performance sensitivity (delta), a one‐standard‐deviation increase in the equity‐based vega
leads to a 29% decrease in operating lease intensity, and a one‐standard‐deviation increase in
the asset‐based vega leads to a 43% decrease in operating lease intensity.

We next provide evidence of robustness. Specifically, we use change regressions to show
causality. We also adopt alternative measures of operating lease intensity; various controls for
hedging, financial distress, and industry characteristics; and subsample tests. All tests yield
consistent evidence, where higher CEO risk‐taking incentives lead to lower operating lease
intensity.

As established by Graham et al. (1998), finance leases2 are different from operating leases, in
that they are a mixture of both true and nontrue leases, the latter of which has no hedging
advantage. This provides the ideal setting for a placebo test. If the negative relation between
risk‐taking incentives and operating lease intensity is truly driven by the hedging property of
operating leases, we should expect the relation to be weaker, or not exist, between risk‐taking
incentives and finance lease intensity. The placebo test results confirm this expectation.

Our study makes several contributions to the literature. First, to our knowledge, this is the
first study that empirically examines the hedging property of operating leases. Although the
literature offers several option‐based lease valuation models, there is no empirical doc-
umentation on whether the option‐like feature of operating leases affects leasing decisions. Our
paper provides empirical support for the economic foundation underlying option‐based lease
valuation models and extends the traditional view of operating leases as a source of financing to
a hedging mechanism for corporations.

Second, our paper contributes to the corporate leasing literature by identifying CEOs’ risk‐
taking incentives as an important determinant of the corporate lease‐versus‐buy decision. Studies in
this area have identified numerous determinants of leasing, including taxes (Franks & Hodges,
1978; Graham et al., 1998; Miller & Upton, 1976; Myers, Dill, & Bautista, 1976; Ross, Westerfield, &
Jaffe, 1996; Smith & Wakeman, 1985), ownership structure (Flath, 1980; Mehran, Taggart, &
Yermack, 1999; Smith & Wakeman, 1985), investment opportunity (Barclay & Smith, 1995;
Smith & Wakeman, 1985; Stulz & Johnson, 1985; Williamson, 1988), transaction costs (Flath, 1980;
Sharpe & Nguyen, 1995; Smith & Wakeman, 1985), leverage (Ang & Peterson, 1984; Bayless &
Diltz, 1986; Bowman, 1980; Cosci & Guida, 2015; Krishnan & Moyer, 1994; Mukherjee, 1991), and
agency cost and corporate governance factors (Devos & Rahman, 2014; Robicheaux, Fu, &
Ligon, 2008). However, the risk‐inducing role of compensation contracts has not been examined.
Given the importance of leasing and compensation in corporate finance, evidence on the relation
between the two expands our understanding of leasing and how it interacts with other corporate
policies in an important manner.

To the best of our knowledge, the only two studies that link managerial compensation and
corporate leasing are those of Mehran et al. (1999) and Robicheaux et al. (2008). Mehran et al.
find that greater managerial ownership is associated with higher lease intensity, whereas
Robicheaux et al. investigate the corporate governance function of leases and find that firms
that use more incentive compensation and outside directors to limit the agency cost of equity
also tend to use more leases to restrict the agency cost of debt, primarily underinvestment.
There are two major differences between our paper and these two studies. First, neither study
distinguishes operating leases from finance leases with regard to the ownership of the under-
lying asset, and, thus, neither properly recognizes the hedging feature embedded in operating

2Graham et al. (1998) refer to finance leases as capital leases, according to the classification names used by ASC 840.
The new classification name, finance lease, has been subsequently implemented by ASC 842.
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leases. Second, Mehran et al. (1999) focus on managerial incentives embedded in stock own-
ership to reduce managers’ personal exposure to firm asset risk, but the ownership fraction
ignores the risk‐inducing effects of both stocks and option grants. We comprehensively capture
these effects using both equity‐ and asset‐based vegas.

Third, our paper contributes to the literature by employing the asset‐based incentive mea-
sures developed by Chesney et al. (2019), which have not been widely adopted in managerial
compensation research. As Chesney et al. mention, it has long been a puzzle in the literature
that the documented sizes of equity‐based risk‐taking incentives are too small to justify any
significant risk‐taking. Asset‐based measures, however, provide a more comprehensive and
realistic account of risk‐taking by recognizing the significant risk‐inducing effect of stock
holdings. By documenting their effect, our study validates these alternative incentive measures
and promotes their adoption in future research.

The remainder of the paper is organized as follows. Section 2 provides the details on hedging
with operating leases. Section 3 describes our sample. Section 4 reports univariate analyses.
Section 5 describes multivariate analyses. Section 6 presents a set of robustness tests. Placebo
tests using finance lease intensity are presented in section 7. Section 8 concludes the paper.

2 | HEDGING WITH OPERATING LEASES

Current lease valuation models are built on option pricing theories. For example, McConnell
and Schallheim (1983) build a general pricing model for seven types of lease contracts under a
compound option pricing framework. In addition, Grenadier (1995) develops a unified pricing
model for the entire term structure of lease rates, using a real option approach. It is important to
note that these option‐based lease contract pricing models are designed for true leases only.

As an illustration of the option feature of a lease contract, Grenadier (1995) provides the
example in which the value of a T‐year lease on an asset is equivalent to a portfolio that
simultaneously purchases the asset and writes a European call option on the asset with
maturity T and exercise price zero. To provide more detailed illustrations, we analyze two types
of lease contracts here. First, consider the following T‐year lease:

1. At time 0, the market value of the asset is V0, and, at time T, the market value of the asset
is VT.

2. The annual lease payment is p and the present value of all lease payments equals PVT.
3. At the end of year T, the lessee is required to return the asset to the lessor.

By entering the contract, the lessee constructs a portfolio that purchases the asset at
time 0 and price V0 and simultaneously takes a short position in a future contract on the
asset that specifies delivery at time T and a predetermined sales price equal to the future
value of V0 − PVT. At the end of the leasing term, both the lease contract and the portfolio
leave the lessee with no ownership of the asset, and the total cost to the lessee is PVT in
both cases.

Second, if the contract above gives the lessee the option to purchase the asset at the end of
the leasing term at price PT, this can be viewed as economically equivalent to a portfolio that
purchases the asset at time 0 and price V0, and simultaneously takes a long position in a
European put option on the asset with maturity T, a premium equal to PVT plus the present
value of PT minus V0, and an exercise price equal to PT. At time T, if VT< PT, the lessee will not
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purchase the asset, which is equivalent to exercising the put option and selling the asset back to
the lessor at price PT, incurring a total cost of PVT. If at time T, VT> PT, the lessee will purchase
the asset at price PT, which is equivalent to letting the put option expire, incurring a total cost of
PVT plus the present value of PT. Again, both the lease contract and the portfolio leave the lessee
with the same position in the asset and the same cost. Both contracts can serve as a hedging
instrument that allows the lessee to eliminate the risk of adverse changes in the asset's residual
value.3

In the following sections, we conduct empirical analyses to determine whether operating
leases are recognized as hedging instruments by firms and are thus influenced by CEOs’ risk‐
taking incentives.

3 | SAMPLE DESCRIPTION

3.1 | Sample selection and data sources

We start our sample selection with all North American Compustat firms that are not missing
total assets between 1992 and 2014. We merge these data with the incentive measures for all
CEOs that are not missing compensation data in ExecuComp during the same period. To
calculate the equity‐based delta and vega, we obtain monthly stock return data from the Center
for Research in Security Prices and risk‐free rates from the Federal Reserve Bank Reports. To
construct the asset‐based delta and vega, we obtain weekly US corporate 7‐year bond effective
yields from Bank of America Merrill Lynch. The bond yield data starts in 1997. Hence, we are
able to construct the equity‐based deltas and vegas from 1992 to 2014, and the asset‐based deltas
and vegas from 1998 to 2014.

3.2 | Variable construction

3.2.1 | Operating lease intensity

The dependent variable in our analyses is operating lease intensity. Following Graham et al.
(1998), we measure operating lease intensity (OPL_FC) as operating leases divided by the fixed
claim deflator, where operating leases are calculated as current rental expenses plus the present
value of operating lease commitments for the next 5 years, discounted at 10%, and the fixed
claim deflator is defined as the book value of long‐term debt, including finance leases, plus the
present value of operating leases.4 The 5‐year lease term assumption is similar to that of both
Graham et al. (1998) and Schallheim, Johnson, Lease, and McConnell (1987). This measure has
also been adopted in more recent literature (Devos & Rahman, 2014). In section 6.2, we use an
alternative discount rate and obtain similar results.

3Note that the second contract described could be classified as a finance lease. Although it offers a hedging advantage, it
cannot be distinguished from other finance leases that offer no such advantage from the financial accounting stand-
point. Therefore, our study focuses on operating leases alone.
4We also conduct our tests replacing missing operating lease values with zero. Our results remain materially
unchanged.

6 | EUROPEAN
FINANCIAL MANAGEMENT

DEVOS AND LI



3.2.2 | Risk‐taking incentives

The main independent variables measure CEO risk‐taking incentives. The sensitivities of the
CEO's wealth to changes in stock performance and performance volatility are the standard
measures of managerial incentives. Specifically, delta measures the dollar change in wealth due
to a one percentage point increase in stock price, and vega measures the dollar change in wealth
due to a one percentage point increase in stock return volatility. The literature links these
incentive measures to various performance indicators and policy choices (Cohen, Hall, &
Viceira, 2000; Coles et al., 2006; Guay, 1999; Mao & Zhang, 2018; Mobbs, 2013; Rajgopal &
Shevlin, 2002; Rogers, 2002).

Although the majority of studies in this literature examine the effect of equity‐based
incentive measures, Chesney et al. (2019) point out two related issues. First, these studies link
the equity‐based vega, which measures the incentives of the CEO to increase stock return
volatility, to policy measures concerning a firm's asset risk, which could cause confusion
between asset risk and financial (leverage) risk. Second, the equity‐based vega neglects the
incentives embedded in stock holdings to take on asset risk, which can be significant.

To address these issues, Chesney et al. (2019) construct measures of incentives directly
linked to a firm's asset value and asset volatility, namely, the asset‐based delta and vega.
Specifically, the authors treat stocks as options on a firm's asset value, because stocks represent
contingent claims on the firm's assets. Furthermore, stock options, which represent contingent
claims on the firm's shares, are treated as compound options on the firm's asset value
(Geske, 1979; Merton, 1974). Chesney et al. document that, controlling for delta, the asset‐based
vega is significantly higher than the equity‐based vega, which suggests that the asset‐based
measures reflect substantially stronger risk‐taking incentives. For a sample of financial firms
between 2003 and 2006, Chesney et al. document a mean equity‐based vega of $0.251 million
and a mean asset‐based vega of $3.129 million.

Because our study examines operating leases as a hedge on a firm's assets, the risk‐taking
incentive measures directly linked to the firm's asset value and volatility cannot be ignored.
Hence, we examine the effects of both equity‐ and asset‐based incentive measures on operating
lease intensity. Specifically, DELTA_EQ is the equity‐based delta, which measures the dollar
change in the CEO's wealth associated with a one percentage point increase in the firm's stock
price (in millions of dollars); DELTA_AT is the asset‐based delta, which measures the dollar
change in the CEO's wealth associated with a one percentage point increase in the firm's asset
value (in millions of dollars); VEGA_EQ is the equity‐based vega, measuring the dollar change
in the CEO's wealth associated with a one percentage point increase in the firm's stock return
volatility (in millions of dollars); and VEGA_AT is the asset‐based vega, measuring the dollar
change in the CEO's wealth associated with a one percentage point increase in the firm's asset
volatility (in millions of dollars). We provide details of the construction of DELTA_EQ,
DELTA_AT, VEGA_EQ, and VEGA_AT in the supporting information.

3.2.3 | Control variables

Following the literature, we include a host of control variables in our analyses. At the CEO
level, we control for CEO total current compensation (CASHCOMP, in millions of dollars), the
percentage share of ownership (SHROWNPCT), tenure (TENURE, in years), age (AGE, in
years), and whether the CEO is on the board of directors (EXECDIR, a dummy variable that
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takes the value of one if the CEO is also a director, and zero otherwise). We also obtain CEO
total firm‐related wealth (FIRM_R_WEALTH, in billions of dollars) from Coles, Daniel, and
Naveen (2013),5 which measures the total value of the CEO's stock and option portfolios. At the
firm level, we control for firm size (Log(SALE)), leverage (LEVERAGE), earnings (EARNING),
stock return volatility (VOLATILITY), growth opportunities (MB), equipment age (AGE_PPE),
and tax liabilities (TAX_RATE, LTLOSS, STLOSS). We also include dummy variables that
indicate whether a firm has a public debt rating (RATING), negative book common equity
(OENEG), and zero dividend payouts (NODIV). We construct our control variables following the
literature to comprehensively account for other determinants of leasing identified previously
(Graham et al., 1998; Mehran et al., 1999; Sharpe & Nguyen, 1995). All financial variables are
winsorized at the 1st and 99th percentiles.6 We delete observations missing information
required for the regressions. The final sample consists of 16,621 unique firm‐year observations.
Details of the control variable construction are provided in the appendix.

3.3 | Summary statistics

Table 1 provides the summary statistics. For CEO characteristics, the compensation of the
sample CEOs has a mean (median) DELTA_EQ of 0.741 (0.224) and a mean (median)
DELTA_AT of 0.842 (0.123). The mean (median) of VEGA_EQ is 0.125 (0.049) and the mean
(median) of VEGA_AT is 1.790 (0.073). These values are comparable to those obtained by Coles
et al. (2006), who document means of the equity‐based delta and vega of $0.60 million and $0.08
million, respectively, between 1992 and 2002. The average (median) percentage share of
ownership is 2.4% (0.4%), the average (median) CEO's cash compensation is $1.168 million
($0.894 million), and the average (median) total value of CEOs’ stock and option portfolios is
$60 million ($13 million). We also find that the average (median) CEO tenure in our sample is
approximately 7 (5) years, the average (median) CEO age is 55 (55), and 98.4% of the CEOs are
also on the board of directors.

The sample firms have an average operating lease intensity of 40.1%, as measured by
OPL_FC, with a median of 24.5% and a standard deviation of 35.5%. The mean of Log(SALE) is
about 7.269, which corresponds to total sales of about $1.44 billion. The mean (median) of
LEVERAGE, EARNING, VOLATILITY, and MB are 20.3% (15.6%), 14.8% (14.00%), 53.4%
(47.0%), and 2.048 (1.625), respectively. In addition, 51% of the sample have S&P public debt
ratings (RATING), 47.3% do not pay dividends (NODIV), 13.6% report large tax loss carryfor-
wards (measured by LTLOSS), and 25.9% report small tax loss carryforwards (measured by
STLOSS).

3.4 | Equity‐ versus asset‐based incentives

Table 2 presents the Pearson correlation coefficients between the equity‐ and asset‐based in-
centive measures. The correlation between DELTA_EQ and DELTA_AT is 0.316, and the cor-
relation between VEGA_EQ and VEGA_AT is 0.221. The low correlations between the

5The data is updated to 2014 on the website of Lalitha Naveen.
6We set TAX_RATE to zero or one for values below zero or above one, respectively.
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TABLE 1 Summary statistics

This table reports summary statistics for the variables used in our analyses. All variables are defined in the
appendix and the supporting information.

N Mean Median Standard deviation Minimum Maximum

CEO characteristics

DELTA_EQ 16,621 0.741 0.224 1.781 0.003 13.516

DELTA_AT 14,396 0.842 0.123 9.338 0.000 556.334

VEGA_EQ 16,621 0.125 0.049 0.204 0.000 1.215

VEGA_AT 13,817 1.790 0.073 3.015 0.000 9.036

FIRM_R_WEALTH 16,621 0.060 0.013 0.186 0.000 2.673

CASHCOMP 16,621 1.168 0.894 0.991 0.082 6.488

SHROWNPCT 16,621 0.024 0.004 0.055 0.000 0.374

TENURE 16,621 6.902 5.000 7.091 0.000 35.000

AGE 16,621 55.343 55.000 7.365 29.000 91.000

EXECDIR 16,621 0.984 1.000 0.127 0.000 1.000

Firm characteristics

OPL_FC 16,621 0.401 0.245 0.355 0.011 1.000

Log(SALE) 16,621 7.269 7.191 1.585 3.307 11.186

LEVERAGE 16,621 0.203 0.156 0.196 0.000 0.858

RATING 16,621 0.510 1.000 0.500 0.000 1.000

EARNING 16,621 0.148 0.140 0.165 −0.819 0.619

OENEG 16,621 0.026 0.000 0.159 0.000 1.000

NODIV 16,621 0.473 0.000 0.499 0.000 1.000

VOLATILITY 16,621 0.534 0.470 0.262 0.185 1.558

MB 16,621 2.048 1.625 1.311 0.754 8.314

AGE_PPE 16,621 0.481 0.488 0.153 0.124 0.839

TAX_RATE 16,621 0.312 0.347 0.173 0.000 1.000

LTLOSS 16,621 0.136 0.000 0.343 0.000 1.000

STLOSS 16,621 0.259 0.000 0.438 0.000 1.000

TABLE 2 Correlations between equity‐ and asset‐based CEO incentives

This table reports the Pearson correlation coefficients between the equity‐ and asset‐based incentive measures for
the full sample. All the variables are defined in the supporting information. *** denotes significance at the 1%
level.

DELTA_EQ DELTA_AT VEGA_EQ VEGA_AT

DELTA_EQ 1

DELTA_AT 0.316*** 1

VEGA_EQ 0.365*** 0.215*** 1

VEGA_AT 0.039*** 0.066*** 0.221*** 1
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equity‐ and asset‐based incentive measures seem to confirm that accounting for stock holdings
results in significantly different levels of risk‐taking incentives.

To further investigate the differences between our incentive measures, we conduct t‐tests
and sign tests for the differences in the means and medians of the equity‐ and asset‐based
incentive measures and report the results in Table 3. We conduct this analysis for the full
sample and four quartiles of the sample based on LEVERAGE. We divide our sample based on
LEVERAGE because the fixed claim component of a firm's assets is the key driving force of the
difference between asset risk and equity risk (Chesney et al., 2019). At first glance, for the full
sample, the mean of the difference between DELTA_EQ and DELTA_AT (DELTA_EQ minus
DELTA_AT) is nonsignificant, whereas the median is negative and significant. For the
LEVERAGE subsamples, we find that the mean of the difference in delta is nonsignificant,
except for the highest LEVERAGE quartile, where the difference is negative and significant. The
median of the difference in delta is negative and significant for all quartiles, except for the
lowest LEVERAGE quartile, where it is positive and significant. Because we use delta as a
control variable, we do not draw any specific conclusions from these results.

The results for vega show a clearer and more significant pattern. First, we find that, for the full
sample, both the mean and the median of the difference between VEGA_EQ and VEGA_AT
(VEGA_EQ minus VEGA_AT) are negative and significant. This result seems to suggest that, on
average, for the full sample, VEGA_AT indicates a significantly higher level of risk‐taking incentives
than VEGA_EQ does. For the LEVERAGE subsamples, we find that VEGA_EQ exceeds VEGA_AT
only in the lowest LEVERAGE quartile. From the second LEVERAGE quartile, VEGA_AT starts to
exceed VEGA_EQ, except that the median of the difference in vega is nonsignificant in the second
LEVERAGE quartile. As we move to higher LEVERAGE quartiles, the extent to which VEGA_AT
exceeds VEGA_EQ increases both economically and statistically. For example, for the highest
LEVERAGE quartile, the mean of the difference in vega is −3.791 (t‐statistic =−60.82), compared to a
mean difference of −1.841 (t‐statistic =−40.46) in the third LEVERAGE quartile. The pattern holds
for both the mean and median of the difference in vega. This result suggests that the difference
between the equity‐ and asset‐based risk‐taking incentive measures is likely driven by firm leverage.

As Coles et al. (2006) suggest, when examining effects related to vega, it is important to control
for delta. Therefore, we also provide univariate comparisons of the ratios of vega to delta between
our equity‐ and asset‐based measures. We find that, controlling for delta, sample firms have a
higher VEGA_AT compared to VEGA_EQ. As shown in the bottom row of Table 3, the ratio of
VEGA_AT to DELTA_AT is significantly higher than the ratio of VEGA_EQ to DELTA_EQ for the
full sample (t‐statistic =−48.11) Interestingly, as the firm's financial leverage increases, the extent to
which the ratio of VEGA_AT to DELTA_AT exceeds the ratio of VEGA_EQ to DELTA_EQ increases
monotonically. This evidence is consistent with the results of the comparison between VEGA_EQ
and VEGA_AT. A comparison of the medians also shows a consistent pattern. Overall, the evidence
suggests that the incentives to take on asset risk stemming from stock holdings increase when the
debt ratio increases. This finding is consistent with the tendency of stockholders to expropriate
debtholders’ wealth as the firm's leverage rises (Jensen & Meckling, 1976).

4 | UNIVARIATE ANALYSIS: CEO RISK ‐TAKING
INCENTIVES AND OPERATING LEASE INTENSITY

We first examine the relation between operating leases and risk‐taking incentives, using uni-
variate tests. The results are reported in Table 4. Because Coles et al. (2006) suggest that the
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effect of delta on risk‐taking is unclear (see also Guay, 1999; John & John, 1993), we focus on
the effect of vega while controlling for delta. Specifically, we divide our sample into four
quartiles, based on measures of vega and the ratio of vega to delta, and compare the mean and
median operating lease intensities (OPL_FC) of the lowest and highest incentive quartiles. The
differences in operating lease intensity between the quartiles are striking.

The lowest VEGA_EQ quartile has an average operating lease intensity of about 46.2%,
whereas the highest VEGA_EQ quartile has a mean operating lease intensity of about 31.6%.
These means are significantly different from each other at the 1% level, suggesting a negative
relation between equity‐based vega and operating lease intensity. We find similar results when
using VEGA_AT as our incentive measure. There is a highly significant difference between the
mean operating lease intensities of the lowest (49.5%) and highest (24.6%) VEGA_AT quartiles.
These results continue to hold after controlling for delta. In particular, when firms are divided
into quartiles based on the ratio of VEGA_EQ to DELTA_EQ and the ratio of VEGA_AT to
DELTA_AT, the means OPL_FC of the lowest risk‐taking incentive quartiles are always higher
than those of the highest incentive quartiles, and they are significantly different from each
other. The nonparametric Kruskal–Wallis tests on the medians of OPL_FC between the lowest
and highest incentive quartiles yield similar results.

Overall, the evidence presented in Table 4 is consistent with the idea that firms use oper-
ating leases as hedging instruments on their assets, leading to a negative relation between CEO
risk‐taking incentives and operating lease intensity.

TABLE 4 Univariate analysis: CEO risk‐taking incentives and operating lease intensity

This table reports the means and medians of OPL_FC and the univariate comparisons for the lowest and highest
risk‐taking incentive quartiles, using t‐tests and nonparametric Kruskal–Wallis tests. The column labeled mean
(median) reports the t‐test (Kruskal–Wallis test) results for the difference in the means (medians) of OPL_FC
between the lowest and highest risk‐taking incentive quartiles. All the variables are defined in the appendix and
the supporting information. The t‐statistics (in the mean column) and chi‐squared statistics (in the median
column) are reported in parentheses. *** denotes significance at the 1% level.

Incentive quartile OPL_FC

Mean Median

VEGA_EQ Quartile1 0.462 0.325

Quartile4 0.316 0.187

Statistics on the difference (19.46)*** (15.09)***

VEGA_AT Quartile1 0.495 0.362

Quartile4 0.246 0.144

Statistics on the difference (25.38)*** (17.11)***

VEGA/DELTA_EQ Quartile1 0.456 0.302

Quartile4 0.334 0.191

Statistics on the difference (15.84)*** (12.81)***

VEGA/DELTA_AT Quartile1 0.509 0.435

Quartile4 0.187 0.118

Statistics on the difference (39.45)*** (28.75)***
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5 | MULTIVARIATE ANALYSIS: CEO RISK‐TAKING
INCENTIVES AND OPERATING LEASE INTENSITY

5.1 | Baseline regressions

To test our hypothesis in a multivariate setting, we first employ the following baseline model:

OPL FC α α VEGA α DELTA α FIRM R WEALTH α SHROWNPCT

α Age α EXECDIR α TENURE α Log SALE α LEVERAGE

α RATING α EARNING α OENEG α NODIV

α MB α AGE PPE α TAX RATE α LTLOSS

α STLOSS IndustryDummies YearDummies μ

_ = + + + _ _ +

+ + + + ( ) +

+ + + +

+ + _ + _ +

+ + + +

i t i t i t i t i t

i t i t i t i t i t

i t i t i t i t

i t i t i t i t

i t i t

, 0 1 , −1 2 , −1 3 , −1 4 , −1

5 , 6 , 7 , 8 , 9 ,

10 , 11 , 12 , 13 ,

14 , 15 , 16 , 17 ,

18 , ,

(1)

where VEGAi,t−1 is measured by VEGA_EQ and VEGA_AT, and DELTAi,t−1 is measured by
DELTA_EQ and DELTA_AT. If operating leases are used as hedging instruments on firms’
assets, we should expect a higher VEGAi,t−1 to lead to lower OPL_FCi,t; thus, α1 should be
negative and significant. As suggested by Coles et al. (2006), we control for pay–performance
sensitivity, DELTAi,t−1, but do not make a prediction for the sign of α2, given the ambiguous
effect of delta on risk‐taking (Coles et al., 2006; Guay, 1999; John & John, 1993). Additionally,
following Coles et al. (2006), we lag the incentive and other compensation variables to examine
causality. Since the dependent variable OPL_FC is between zero and one, we employ Tobit
regressions7 (Graham et al., 1998). We also control for industry and year dummies.

Table 5 reports the Tobit regression estimates, using both equity‐ and asset‐based incentive
measures. As expected, the coefficients on both VEGA_EQ and VEGA_AT are negative and
significant (at the 1% and 5% levels, respectively). Overall, these baseline results suggest that
higher CEO risk‐taking incentives lead to lower operating lease intensity. We also find several
control variables to be significant, consistent with the literature. For example, higher operating
lease intensity is also associated with younger CEOs and higher shares of ownership, the latter
consistent with Mehran et al. (1999). In addition, firms with a long‐term credit rating (RATING)
and more debt (LEVERAGE) tend to lease less, suggesting substitutability between debt and
leasing. Furthermore, firms that pay no dividends (NODIV) tend to lease more. This evidence is
consistent with the idea that firms with higher external financing costs tend to use leasing to
economize fixed capital costs (Graham et al., 1998; Sharpe & Nguyen, 1995). In addition,
operating lease intensity tends to be negatively associated with earnings (EARNING) and
positively associated with the age of property, plant, and equipment.

5.2 | Endogeneity issues

Several endogeneity concerns can arise in the baseline regressions. First, managerial incentives
and (financing) policy choices can be jointly determined by a common set of firm characteristics
(Coles et al., 2006). Second, as Wintoki et al. (2012) suggest, another source of endogeneity in
corporate finance is the dynamic nature of panel data, in that the current value of the

7General linear model regressions with clustered standard errors yield similar results.
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TABLE 5 CEO risk‐taking incentives and operating lease intensity (Tobit)

This table reports the Tobit regression results for the relation between CEO risk‐taking incentives and operating
lease intensity (model (1)) using equity‐ and asset‐based incentive measures. All the variables are defined in the
appendix and the supporting information. The t‐statistics are reported in parentheses. ***, **, and * denote
significance at the 1%, 5%, and 10% levels, respectively.

Dependent variable: OPL_FC

(1) (2)

VEGA_EQi,t−1 −0.052***

(−3.60)

DELTA_EQi,t−1 −0.008*

(−1.90)

VEGA_ATi,t−1 −0.002**

(−2.18)

DELTA_ATi,t−1 −0.001***

(−2.88)

FIRM_R_WEALTHi,t−1 0.069* −0.010

(1.92) (−0.62)

SHROWNPCTi,t−1 0.455*** 0.616***

(8.36) (11.55)

AGEi,t −0.002*** −0.002***

(−6.28) (−4.32)

EXECDIRi,t −0.024 −0.026

(−1.34) (−1.47)

TENUREi,t 0.001*** 0.001

(3.60) (1.59)

Log(SALE)i,t −0.016*** −0.013***

(−6.92) (−5.66)

LEVERAGEi,t −0.868*** −0.750***

(−54.16) (−44.03)

RATINGi,t −0.162*** −0.146***

(−25.23) (−22.35)

EARNINGi,t −0.219*** −0.253***

(−12.91) (−14.26)

OENEGi,t −0.031* −0.023

(−1.97) (−1.50)

NODIVi,t 0.046*** 0.036***

(8.62) (6.59)

MBi,t 0.011*** 0.006**

(4.75) (2.26)
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explanatory variables is partially due to past values of the dependent variable. In our case, the
observed CEO vega could be the result of historical operating lease intensity. Third, our results
show evidence of an association between operating lease intensity and CEO risk‐taking
incentives, but this might not indicate causality. In particular, the negative association between
vega and operating leases could suggest that CEOs with a higher vega tend to implement riskier
policies and thus avoid hedging through operating leases. Alternatively, a leasing policy could
have an impact on the CEO's risk‐taking incentive by changing the firm's return and volatility,
although this concern is somewhat alleviated by the lagged incentives variables in the baseline
regressions. In this section, we perform additional analyses to address these potential
endogeneity issues associated with the relation between managerial compensation and
corporate leasing policy.

5.2.1 | FAS 123R

Although the baseline regressions use lagged compensation variables to better infer causality,
there is still the possibility that managerial incentives and (future) financing policy choices are
jointly determined by a common set of firm characteristics. Therefore, we employ an exogenous
shock to the use of executive option grants. In 2004, the Financial Accounting Standards Board
issued FAS 123R, which took effect in 2005, with regard to the accounting treatment of equity‐
based compensation. Prior to FAS 123R, firms were allowed to expense option grants at the
intrinsic value on the grant date. Since options are usually granted at the money, no com-
pensation expenses were recorded. However, FAS 123R requires compensation to be recorded
at fair value, which results in a compensation expense on the income statement. The expensing
requirement makes stock option plans less favorable to corporations because expensing option
grants significantly reduces firms’ earnings (Arya & Sun, 2004). Using a pairwise comparison of
VEGA_EQ between 2004 and 2006 (Table 6, Panel A), we find that CEO risk‐taking incentives
decreased by $23,000 in this period. We argue that this reduction in CEO risk‐taking incentives
is caused by the exogenous regulation change, which is unlikely to also affect corporate leasing

TABLE 5 (Continued)

Dependent variable: OPL_FC

(1) (2)

AGE_PPEi,t 0.213*** 0.196***

(11.75) (10.61)

TAX_RATEi,t −0.024* −0.014

(−1.66) (−0.96)

LTLOSSi,t 0.039*** 0.037***

(5.11) (4.84)

STLOSSi,t −0.023*** −0.017***

(−4.13) (−3.00)

Industry dummies Yes Yes

Year dummies Yes Yes

N 14,619 12,099
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policy. This result allows us to preempt the possibility of CEO compensation being jointly
determined with leasing by a common set of factors during this period. This exogenous shock
has been adopted in the literature to address the endogenous nature of managerial compen-
sation (Hayes et al., 2012). Hence, we perform change regressions of model (1) for the period
2004–2006. The results of this analysis are reported in Table 6, Panel B. Consistent with the
previous results, a decrease in VEGA_EQ leads to an increase in OPL_FC. We do not use the
asset‐based incentive measures in this test because both stock and option grants result in
changes in the asset‐based vega. Although FAS 123R decreases the use of option grants, firms
can substitute option compensation with stocks, making the changes in VEGA_AT difficult to
predict.

5.2.2 | Dynamic GMM

To address the issues related to dynamic panel problems, Wintoki et al. (2012) propose the
dynamic panel GMM, which provides a solution for both the dynamic relation between the
dependent and explanatory variables and other endogeneity issues. We adopt the same
approach as a second test to address endogeneity. Specifically, the method includes the 1‐ and
2‐year lagged values of the dependent variable (OPL_FC in our case) as explanatory variables,
and the lagged 3‐ and 4‐year values of the endogenous explanatory variables as instruments. In
our analysis, we treat all explanatory variables, except industry and year dummies, as
endogenous. The results are reported in Table 7. The table shows that the coefficients on
VEGA_EQ and VEGA_AT remain negative and significant. Test statistics also show that our
models pass the overidentification test (Hansen test of overidentification, p‐value >10%) and do
not violate the exogeneity assumption (difference‐in‐Hansen tests of exogeneity, p‐value >10%).
Overall, the dynamic GMM confirms that higher CEO risk‐taking incentives lead to lower
operating lease intensity. The detailed application of GMM is provided by Wintoki et al. (2012).

5.2.3 | Simultaneous equations

To address potential reverse causality concerns, we follow Coles et al. (2006) and estimate a
system of simultaneous equations. Simultaneous equations models are widely applied in the
finance and accounting literature to mitigate endogeneity (Chen, Ioannou, & Serafeim, 2014;
Davis, Guenther, Krull, & Williams, 2016; Harford, Klasa, & Maxwell, 2014). In particular, we
suppose that, when designing an executive compensation package, shareholders first choose a
vega, along with a delta, to implement a second‐best and value‐maximizing leasing policy.
Furthermore, possible causation also runs from the implemented leasing policy to risk‐taking
incentives. Specifically, suppose that a firm's optimal leasing policy is to maintain high oper-
ating lease intensity. Shareholders will first design a low‐vega compensation structure to
encourage the CEO to hedge through leasing. However, if the implemented high lease intensity,
in turn, increases the CEO's vega, the CEO will have no continuous incentive to keep the lease
intensity high. Alternatively, if the implemented high operating lease intensity helps keep the
CEO's vega low, the CEO will be incentivized to maintain the high lease intensity, in which case
the optimal leasing policy will be continued. In other words, a sustainable optimal leasing
policy also leads to a more efficient compensation structure. Therefore, we expect to observe not
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TABLE 6 Risk‐taking incentives and operating lease intensity (FAS 123R)

This table reports an analysis using FAS 123R as an exogenous shock to option compensation. Panel A reports
the means and the pairwise comparison of the means of VEGA_EQ between 2004 and 2006. Panel B reports the
Tobit estimation of model (1) using the 1‐year changes in all the variables. All the variables are defined in the
appendix and the supporting information. The t‐statistics are reported in parentheses. ***, **, and *denote
significance at the 1%, 5%, and 10% levels, respectively.

Panel A: Pairwise comparison of VEGA_EQ

2004 2006 Difference (2006 − 2004)

Mean 0.200*** 0.177*** −0.023***

t‐Stats (17.39) (16.94) (−3.59)

Panel B: Changes in risk‐taking incentives and changes operating lease intensity (FAS 123R)

Dependent variable: ChOPL_FC

ChVEGA_EQi,t−1 −0.098*

(−1.78)

ChDELTA_EQi,t−1 0.002

(0.08)

ChFIRM_R_WEALTHi,t−1 −0.114

(−0.60)

ChSHROWNPCTi,t−1 0.121

(0.50)

ChAGEi,t 0.001

(0.65)

ChEXECDIRi,t 0.031

(0.32)

ChTENUREi,t −0.003

(−1.42)

ChLog(SALE)i,t −0.056*

(−1.78)

ChLEVERAGEi,t −0.792***

(−10.95)

ChRATINGi,t −0.018

(−0.56)

ChEARNINGi,t 0.020

(0.23)

ChOENEGi,t 0.002

(0.05)

ChNODIVi,t −0.027

(−0.95)

ChMBi,t −0.012

(Continues)
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only higher risk‐taking incentives leading to lower operating lease intensity, but also a feedback
effect of higher operating lease intensity leading to lower vega.

Coles et al. (2006) provide the sets of instrument variables used in the delta and vega
equations. Therefore, we follow Coles et al. (2006) to construct our compensation equa-
tions and include the same control variables used earlier in the leasing equation. Note that
we do not lag the incentive and other compensation variables in the simultaneous
equations. We estimate all the equations with industry and year dummies. The equations
are specified as follows:

OPL FC β β VEGA β DELTA β FIRM R WEALTH

β SHROWNPCT β Age β EXECDIR β TENURE

β Log SALE β LEVERAGE β RATING β EARNING

β OENEG β NODIV β MB

β AGE PPE β TAX RATE β LTLOSS

β STLOSS IndustryDummies YearDummies μ

_ = + + + _ _

+ + + +

+ ( ) + + +

+ + +

+ _ + _ +

+ + + +

i t i t i t i t

i t i t i t i t

i t i t i t i t

i t i t i t

i t i t i t

i t i t

, 0 1 , 2 , 3 ,

4 , 5 , 6 , 7 ,

8 , 9 , 10 , 11 ,

12 , 13 , 14 ,

15 , 16 , 17 ,

18 , ,

(2)

DELTA γ γ VEGA γ TENURE γ VOLATILITY γ OPL FC

γ Log SALE

γ LEVERAGE γ MB IndustryDummies YearDummies μ

= + + + + _

+ ( )

+ + + + +

i t i t i t i t i t

i t

i t i t i t

, 0 1 , 2 , 3 , 4 ,

5 ,

6 , 7 , ,

(3)

TABLE 6 (Continued)

Panel B: Changes in risk‐taking incentives and changes operating lease intensity (FAS 123R)

Dependent variable: ChOPL_FC

(−1.12)

ChAGE_PPEi,t 0.322***

(2.87)

ChTAX_RATEi,t 0.035

(1.32)

ChLTLOSSi,t 0.011

(0.45)

ChSTLOSSi,t 0.018

(0.95)

Industry dummies Yes

Year dummies Yes

N 1,251
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TABLE 7 CEO risk‐taking incentives and operating lease intensity (dynamic GMM)

This table reports the results of the dynamic panel generalized method of moments (GMM) estimations for the
relation between the equity‐ and asset‐based risk‐taking incentive measures and operating lease intensity. Both
industry and year dummies are included. The variables LAG(OPL_FC) and LAG2(OPL_FC) are the 1‐ and 2‐year
lags of OPL_FC, respectively. All the other variables are defined in the appendix and the supporting information.
The t‐statistics are reported in parentheses. ***, **, and * denote significance at the 1%, 5%, and 10% levels,
respectively.

Dependent variable: OPL_FC

(1) (2)

OPL_FCi,t−1 0.592*** 0.559***

(545.63) (1,072.91)

OPL_FCi,t−2 0.095*** 0.095***

(106.87) (242.12)

VEGA_EQi,t −0.026***

(−32.46)

DELTA_EQi,t 0.001***

(16.57)

VEGA_ATi,t −0.004***

(−156.76)

DELTA_ATi,t 0.001***

(73.90)

FIRM_R_WEALTHi,t −0.006*** −0.005***

(−11.55) (−13.12)

SHROWNPCTi,t 0.174*** 0.228***

(31.39) (62.99)

AGEi,t −0.001*** −0.001***

(−23.98) (−40.89)

EXECDIRi,t 0.053*** 0.067***

(38.55) (82.22)

TENUREi,t −0.000 0.000***

(−0.67) (7.80)

Log(SALE)i,t −0.004*** −0.003***

(−21.12) (−26.10)

LEVERAGEi,t −0.220*** −0.189***

(−166.13) (−217.09)

RATINGi,t −0.027*** −0.024***

(−55.08) (−73.37)

EARNINGi,t −0.050*** −0.033***

(−36.02) (−38.82)

OENEGi,t 0.011*** 0.018***

(15.64) (51.68)

(Continues)
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VEGA η η DELTA η VOLATILITY η OPL FC

η CASHCOMP η Log SALE η LEVERAGE

η MB IndustryDummies YearDummies μ

= + + + _

+ + ( ) +

+ + + + .

i t i t i t i t

i t i t i t

i t i t

, 0 1 , 2 , 3 ,

4 , 5 , 6 ,

7 , ,

(4)

Panels A and B of Table 8 report our results for the simultaneous equations analyses using the
equity‐ and asset‐based incentive measures, respectively. We find evidence consistent with our
baseline results. Both VEGA_EQ and VEGA_AT are negatively related to OPL_FC. As an estimate
of the economic significance, we find that, controlling for DELTA_EQ, when VEGA_EQ increases
by one standard deviation, the firm's operating lease intensity decreases by 29%.8 Controlling for
DELTA_AT, when VEGA_AT increases by one standard deviation, the firm's operating lease
intensity decreases by 43%.9 Interestingly, we also observe a feedback effect of operating leases on
vega. A 1% increase in OPL_FC leads to a $3,000 decrease in VEGA_EQ and a $1,482,000 decrease
in VEGA_AT, although the feedback effect is nonsignificant for VEGA_EQ. Overall, the analyses
using simultaneous equations yield results that again suggest a negative relation between CEO risk‐
taking incentives and operating lease intensity.

TABLE 7 (Continued)

Dependent variable: OPL_FC

(1) (2)

NODIVi,t 0.013*** 0.014***

(40.35) (62.29)

MBi,t −0.002*** −0.006***

(−13.93) (−52.40)

AGE_PPEi,t 0.100*** 0.128***

(48.17) (118.79)

TAX_RATEi,t 0.004*** −0.005***

(5.26) (−11.26)

LTLOSSi,t −0.027*** −0.018***

(−37.59) (−45.69)

STLOSSi,t −0.021*** −0.019***

(−49.58) (−99.31)

AR(1) test (p‐value) 0.000 0.000

AR(2) test (p‐value) 0.248 0.842

Hansen test of overidentification (p‐value) 0.168 0.371

Difference‐in‐Hansen tests of exogeneity (p‐value) 0.610 0.676

N 9,037 7,833

8This is calculated as −1.402 * 0.204.
9This is calculated as −0.143 * 3.015.
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Another interesting observation from the simultaneous equations is that DELTA_EQ is
positively related to OPL_FC and DELTA_AT is negatively related to OPL_FC. We suspect a
possible explanation is that the firm's asset value deviates more from the equity value when the
firm uses more debt. The asset‐based incentive measures use the Black–Scholes model to value
common stocks and set the level of debt as the strike price of the option. For a given stock price
value, when the level of debt is higher, the implied value of the firm's assets is greater. When
DELTA_AT is high, the CEO's wealth is more sensitive to the firm's asset value, which means
the CEO has greater incentive to increase the firm's asset value by borrowing more. Since
leverage and leases are substitutes, a higher DELTA_AT, which leads to higher leverage, also
leads to lower operating lease intensity. Conversely, when DELTA_EQ is high, the CEO's wealth
is more sensitive to the firm's equity value. Just as Knopf et al. (2002) document that a higher
equity delta leads to more hedging, we observe a positive relation between DELTA_EQ and
operating lease intensity.

6 | ROBUSTNESS TESTS

In this section, we perform several robustness tests to further confirm our findings of a negative
relation between CEO risk‐taking incentives and operating lease intensity.

6.1 | Change regressions

To investigate causality, we perform change regressions. One‐year changes of all the variables
are calculated and used in the simultaneous equations. The results are reported in Table 9. The
negative effects of CEO risk‐taking incentives on operating lease intensity continue to hold and
remain statistically significant at 1%. In particular, positive changes in the CEO's vega lead to
negative changes in the firm's operating lease intensity. In addition, we continue to observe a
feedback effect in the change regressions, with positive changes in OPL_FC leading to negative
changes in VEGA_EQ and VEGA_AT.10

6.2 | Other robustness tests

We conduct additional tests to ensure the robustness of our results. First, following Graham
et al. (1998), we adopt an alternative measure of operating lease intensity. Specifically, we
calculate OPL_MV as operating leases divided by the market value deflator, where the market
value deflator is defined as the book value of total assets minus the book value of equity plus the
market value of equity plus the present value of operating leases. Second, we exclude firm‐year
observations with a zero vega and firms in the utility industry (Standard Industrial Classifi-
cation codes 4900–4999). Third, we change the discount rate from 10% to 3.14% when calcu-
lating OPL_FC, since sample firms with no missing short‐term borrowing rates have a mean
discount rate of 3.14%. Fourth, following Knopf et al. (2002), we control for the dividend yield
and the ratio of preferred stocks to total assets as alternatives to hedging with derivatives.

10In untabulated tests, we repeat the change regressions using a general linear model. The results remain significant.
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TABLE 8 CEO risk‐taking incentives and operating lease intensity (simultaneous equations)

This table reports the simultaneous equation estimations of models (2)–(4) for the relation between OPL_FC and
VEGA_EQ (Panel A) and VEGA_AT (Panel B). Both industry and year dummies are included. All the variables
are defined in the appendix and the supporting information. The t‐statistics are reported in parentheses. ***, **,
and * denote significance at the 1%, 5%, and 10% levels, respectively.

Panel A: Equity‐based risk‐taking incentives and operating lease intensity

OPL_FC DELTA_EQ VEGA_EQ

VEGA_EQi,t −1.402*** 3.997***

(−36.33) (58.02)

DELTA_EQi,t 0.065*** 0.043***

(21.82) (58.06)

FIRM_R_WEALTHi,t 0.425***

(22.63)

SHROWNPCTi,t 0.415***

(9.71)

AGEi,t −0.001***

(−3.71)

EXECDIRi,t −0.013

(−0.87)

TENUREi,t −0.001*** 0.048***

(−3.80) (29.17)

VOLATILITYi,t 0.480*** −0.016***

(7.43) (−2.38)

OPL_FCi,t −0.069 −0.003

(−1.47) (−0.58)

CASHCOMPi,t 0.054***

(35.85)

Log(SALE)i,t 0.043*** 0.114*** 0.034***

(16.14) (10.96) (30.53)

LEVERAGEi,t −0.927*** −0.345*** −0.086***

(−68.64) (−3.93) (−9.57)

RATINGi,t −0.130***

(−25.21)

EARNINGi,t −0.165***

(−12.70)

OENEGi,t −0.017

(−1.35)

NODIVi,t 0.038***

(8.81)
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TABLE 8 (Continued)

Panel A: Equity‐based risk‐taking incentives and operating lease intensity

OPL_FC DELTA_EQ VEGA_EQ

MBi,t −0.002 0.278*** 0.003**

(−0.90) (25.86) (2.25)

AGE_PPEi,t 0.192***

(13.54)

TAX_RATEi,t −0.005

(−0.41)

LTLOSSi,t 0.022***

(3.51)

STLOSSi,t −0.025***

(−5.48)

N 16,621

Panel B: Asset‐based risk‐taking incentives and operating lease intensity

OPL_FC DELTA_AT VEGA_AT

VEGA_ATi,t −0.143*** 0.381***

(−28.82) (11.33)

DELTA_ATi,t −0.053*** 0.029***

(−29.83) (13.64)

FIRM_R_WEALTHi,t 0.032**

(2.45)

SHROWNPCTi,t 0.362***

(8.29)

AGEi,t −0.001***

(−3.93)

EXECDIRi,t −0.021

(−1.37)

TENUREi,t 0.008*** 0.121***

(19.99) (10.72)

VOLATILITYi,t 1.148*** 0.296***

(2.68) (2.75)

OPL_FCi,t −4.793*** −1.482***

(−14.77) (−18.21)

CASHCOMPi,t 0.240***

(10.03)

Log(SALE)i,t 0.083*** 0.471*** 0.222***

(30.07) (7.42) (12.41)

(Continues)
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Finally, we include firms' z‐scores as an additional control for financial distress and control for
the most recent financial crisis from 2007 to 2009, firm fixed effects, and the Text‐based Net-
work Industry Classifications of Hoberg and Phillips (2016) as an alternative industry classi-
fication. Untabulated tests generate results consistent with a negative relation between CEO
risk‐taking incentives and operating lease intensity.

To obtain additional cross‐sectional evidence, we repeat the simultaneous equations ana-
lyses separately for firms with and without ratings. Untabulated results suggest that the
negative relation between risk‐taking incentives and operating lease intensity are more pro-
nounced in rated firms. We posit that this could be because rated firms are more concerned
about their financial and asset risks, which can lead to a stronger effect of compensation
incentives on hedging through operating leases.

6.3 | Other considerations

The literature offers mixed evidence on the substitutability or complementarity between leasing
and debt. To investigate the concurrent effects of risk‐taking incentives on the use of different

TABLE 8 (Continued)

Panel B: Asset‐based risk‐taking incentives and operating lease intensity

OPL_FC DELTA_AT VEGA_AT

LEVERAGEi,t 0.317*** −7.269*** 6.175***

(8.09) (−11.86) (43.27)

RATINGi,t −0.107***

(−20.10)

EARNINGi,t −0.242***

(−17.54)

OENEGi,t −0.010

(−0.81)

NODIVi,t 0.041***

(9.11)

MBi,t 0.048*** 0.499*** 0.071***

(21.07) (6.60) (3.72)

AGE_PPEi,t 0.153***

(10.28)

TAX_RATEi,t −0.031**

(−2.54)

LTLOSSi,t 0.031***

(4.81)

STLOSSi,t −0.017***

(−3.69)

N 13,817
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TABLE 9 Change: CEO risk‐taking incentives and operating lease intensity (simultaneous equations)

This table reports the simultaneous equation estimations of models (2)–(4) using 1‐year changes in all the
variables. Both industry and year dummies are included. All the variables are defined in the appendix and the
supporting information. The t‐statistics are reported in parentheses. ***, **, and * denote significance at the 1%,
5%, and 10% levels, respectively.

Panel A: Equity‐based risk‐taking incentives and operating lease intensity

ChOPL_FC ChDELTA_EQ ChVEGA_EQ

ChVEGA_EQi,t −1.244*** 2.263***

(−18.04) (33.35)

ChDELTA_EQi,t −0.070*** 0.034***

(−11.26) (34.67)

ChFIRM_R_WEALTHi,t 0.214***

(10.25)

ChSHROWNPCTi,t 0.142**

(2.23)

ChAGEi,t 0.000

(0.99)

ChEXECDIRi,t 0.002

(0.12)

ChTENUREi,t 0.004*** 0.041***

(6.91) (21.00)

ChVOLATILITYi,t 0.085* −0.022***

(1.88) (−3.92)

ChOPL_FCi,t −0.365*** −0.048***

(−8.49) (−9.26)

ChCASHCOMPi,t 0.014***

(10.83)

ChLog(SALE)i,t 0.024*** 0.135*** 0.022***

(3.77) (4.73) (6.33)

ChLEVERAGEi,t −0.686*** −0.584*** −0.074***

(−43.43) (−7.23) (−7.55)

ChRATINGi,t −0.078***

(−10.59)

ChEARNINGi,t −0.013

(−0.78)

ChOENEGi,t 0.007

(0.64)

ChNODIVi,t −0.003

(−0.52)

(Continues)
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TABLE 9 (Continued)

Panel A: Equity‐based risk‐taking incentives and operating lease intensity

ChOPL_FC ChDELTA_EQ ChVEGA_EQ

ChMBi,t 0.024*** 0.304*** −0.009***

(9.00) (33.09) (−7.57)

ChAGE_PPEi,t 0.209***

(8.90)

ChTAX_RATEi,t 0.008

(1.17)

ChLTLOSSi,t −0.016**

(−2.38)

ChSTLOSSi,t −0.009*

(−1.73)

N 14,091

Panel B: Asset‐based risk‐taking incentives and operating lease intensity

ChOPL_FC ChDELTA_AT ChVEGA_AT

ChVEGA_ATi,t −0.496*** 0.242***

(−92.18) (7.51)

ChDELTA_ATi,t 0.016*** 0.022***

(6.75) (7.96)

ChFIRM_R_WEALTHi,t 0.070***

(5.85)

ChSHROWNPCTi,t −0.067

(−1.30)

ChAGEi,t 0.000

(1.23)

ChEXECDIRi,t 0.011

(1.00)

ChTENUREi,t 0.000 0.035*

(0.53) (1.76)

ChVOLATILITYi,t 3.398*** −0.334**

(8.23) (−2.51)

ChOPL_FCi,t −14.837*** −0.413***

(−34.86) (−3.06)

ChCASHCOMPi,t 0.147***

(4.88)

ChLog(SALE)i,t 0.018*** −0.106 0.125

(3.08) (−0.36) (1.45)

ChLEVERAGEi,t 2.408*** −9.982*** 5.877***

(70.95) (−12.57) (25.36)
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financing tools, we also run model (1) using finance lease intensity and debt intensity as the
dependent variables.11 Following Graham et al. (1998), we calculate finance lease intensity as
debt capitalized lease obligations (the Compustat variable DCLO) divided by the fixed claim
deflator, and debt intensity as long‐term debt minus debt capitalized lease obligations divided
by the fixed claim deflator. Untabulated results indicate that vega has no significant impact on
finance lease intensity and a significant positive effect on debt intensity. Therefore, one can
argue that firms with a lower CEO vega switch from debt to operating leases. However, this
result does not diminish the fact that operating leases are a low‐risk alternative to the relatively
high‐risk debt financing. Although a reduction in debt and an increase in operating leases can
occur simultaneously in firms with a low CEO vega, the changes in both debt and operating
leases are motivated by the risk aversion of low‐vega CEOs. Furthermore, in all previous
analyses, the effect of vega on operating lease intensity remains negative and significant when
controlling for leverage, which suggests that the effect of vega on operating lease intensity is not
a byproduct of the substitutability between debt and leasing.

In a recent study, Billings, Moon, Morton, and Wallace (2019) argue that the effects of vega
on risk‐taking (research and development investment) is nonlinear. To investigate this

TABLE 9 (Continued)

Panel B: Asset‐based risk‐taking incentives and operating lease intensity

ChOPL_FC ChDELTA_AT ChVEGA_AT

ChRATINGi,t −0.031***

(−4.86)

ChEARNINGi,t 0.026*

(1.81)

ChOENEGi,t −0.003

(−0.27)

ChNODIVi,t −0.006

(−1.17)

ChMBi,t −0.017*** 0.507*** −0.041

(−7.88) (5.06) (−1.39)

ChAGE_PPEi,t 0.125***

(5.97)

ChTAX_RATEi,t 0.006

(1.04)

ChLTLOSSi,t −0.010*

(−1.78)

ChSTLOSSi,t −0.006

(−1.28)

N 11,078

11We do not control for leverage in the debt intensity regressions.
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possibility, we add the squared vega term to model (1). Untabulated results show that our
previously documented negative effect of vega on operating lease intensity continues to hold.
Furthermore, the coefficient on the squared vega is significantly positive for the asset‐based
measures, indicating that the effect of vega on operating lease intensity is positive at high levels
of VEGA_AT. The coefficients we obtain suggest this to be the case for VEGA_AT greater than
$4.52 million, which is approximately 14% of the sample. The coefficient on the squared term is
nonsignificant for the equity‐based incentives.

7 | EVIDENCE FROM FINANCE LEASES

As discussed earlier, we focus on operating leases because they consist of only true leases,
whereas finance leases are a mixture of true and nontrue leases. However, the composition of
finance leases provides an opportunity to perform a placebo test of our previous finding. If it is
the hedging feature that drives the negative relation between risk‐taking incentives and oper-
ating leases, this relation should be less pronounced with finance leases, because finance leases
that transfer asset ownership to the lessee do not possess the hedging property. Accordingly, we
run simultaneous equations of models (2)–(4), replacing OPL_FC with finance lease intensity,
CPL_FC, as defined in section 6.3. The results are reported in Table 10. We observe that the
coefficient on VEGA_EQ becomes positive and is significant at the 1% level. In addition, al-
though VEGA_AT remains negative and significant, its magnitude is much smaller compared to
the coefficients reported in Table 8 (−0.143, compared to −0.020). A one‐standard‐deviation

TABLE 10 CEO risk‐taking incentives and finance lease intensity (simultaneous equations)

This table reports the simultaneous equation estimations of models (2)–(4) for the relations between the equity‐
based risk‐taking incentive measures (Panel A) and asset‐based risk‐taking incentive measures (Panel B) and
finance lease intensity, CPL_FC, calculated as debt capitalized lease obligations (the Compustat variable DCLO)
divided by the fixed claim deflator. Both industry and year dummies are included. All the other variables are
defined in the appendix and the supporting information. The t‐statistics are reported in parentheses. ***, **, and *
denote significance at the 1%, 5%, and 10% levels, respectively.

Panel A: Equity‐based risk‐taking incentives and finance lease intensity

CPL_FC DELTA_EQ VEGA_EQ

VEGA_EQi,t 0.035*** 4.139***

(4.41) (55.61)

DELTA_EQi,t −0.004*** 0.042***

(−6.96) (55.81)

FIRM_R_WEALTHi,t −0.012***

(−3.35)

SHROWNPCTi,t −0.034***

(−4.21)

AGEi,t 0.000

(0.85)
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TABLE 10 (Continued)

Panel A: Equity‐based risk‐taking incentives and finance lease intensity

CPL_FC DELTA_EQ VEGA_EQ

EXECDIRi,t −0.009***

(−3.08)

TENUREi,t 0.000*** 0.048***

(3.68) (27.95)

VOLATILITYi,t 0.484*** −0.0200***

(7.36) (−3.03)

CPL_FCi,t −0.579** −0.068**

(−2.05) (−2.42)

CASHCOMPi,t 0.0500***

(32.32)

Log(SALE)i,t 0.001 0.128*** 0.033***

(1.36) (11.82) (29.31)

LEVERAGEi,t 0.004 −0.323*** −0.077***

(1.52) (−4.14) (−9.94)

RATINGi,t −0.005***

(−5.24)

EARNINGi,t −0.017***

(−6.92)

OENEGi,t −0.002

(−0.85)

NODIVi,t 0.002***

(2.90)

MBi,t 0.001** 0.263*** 0.003***

(2.47) (23.77) (2.97)

AGE_PPEi,t −0.030***

(−11.14)

TAX_RATEi,t −0.003

(−1.21)

LTLOSSi,t 0.005***

(3.81)

STLOSSi,t −0.001

(−1.00)

N 12,596

Panel B: Asset‐based risk‐taking incentives and finance lease intensity

CPL_FC DELTA_AT VEGA_AT

VEGA_ATi,t −0.020*** 0.478***

(−19.16) (12.77)

(Continues)
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TABLE 10 (Continued)

Panel B: Asset‐based risk‐taking incentives and finance lease intensity

CPL_FC DELTA_AT VEGA_AT

DELTA_ATi,t −0.002*** 0.029***

(−5.08) (13.87)

FIRM_R_WEALTHi,t 0.004

(1.42)

SHROWNPCTi,t −0.040***

(−4.63)

AGEi,t 0.000

(0.82)

EXECDIRi,t −0.009***

(−2.82)

TENUREi,t 0.000*** 0.118***

(5.41) (9.66)

VOLATILITYi,t 1.214*** 0.138

(2.68) (1.28)

CPL_FCi,t −19.066*** −2.193***

(−9.75) (−4.72)

CASHCOMPi,t 0.308***

(12.40)

Log(SALE)i,t 0.010*** 0.701*** 0.248***

(17.05) (10.17) (13.55)

LEVERAGEi,t −4.225*** 7.227***

(−7.07) (57.07)

RATINGi,t −0.005***

(−5.09)

EARNINGi,t −0.012***

(−4.37)

OENEGi,t 0.000

(0.13)

NODIVi,t 0.003***

(3.44)

MBi,t 0.502*** 0.078***

(6.20) (4.06)

AGE_PPEi,t

TAX_RATEi,t −0.003

(−1.07)

LTLOSSi,t 0.005***

(3.96)
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increase in VEGA_AT leads to a 43% decrease in operating lease intensity, but only a 6%
decrease in finance lease intensity. These results confirm the argument that, since not all
finance leases allow for hedging, the negative relation between risk‐taking incentives and
finance lease intensity is much less pronounced and more mixed.

8 | CONCLUSION

The literature offers several option‐based lease valuation models that recognize the hedging
feature of operating leases. However, to our knowledge, no empirical research has investigated
whether this property is recognized in corporate leasing policies. This study attempts to fill this
void. We argue that if firms use operating leases to hedge their asset risk, such use should
depend on the CEO's risk‐taking incentives. Consistently, we find that a higher CEO vega,
which discourages hedging, leads to lower operating lease intensity. In addition to the standard
equity‐based incentive measures, we also adopt asset‐based measures, which provide a more
comprehensive account of risk‐taking incentives and are directly linked to the tendency to take
on asset risk, as opposed to equity risk. Importantly, our results remain unchanged after con-
trolling for possible endogeneity and are robust to change regressions and a set of placebo and
alternative tests.

Our results present the first empirical evidence on the hedging property of operating leases
and how this feature affects the corporate lease‐versus‐buy decision. In doing so, we not only
identify CEO risk‐taking incentives as an important determinant of corporate leasing, but also
expand the traditional view on leasing from merely a financing option to a hedging instrument.
This is an important contribution to our understanding of operating leases and to the literature,
given the broad adoption of operating leases. Furthermore, by adopting the asset‐based
incentive measures developed by Chesney et al. (2019), which have not been widely used in the
managerial incentive compensation literature, we provide support for the argument that CEO
stock holdings add significantly to the incentives to take on asset risk.
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APPENDIX

Control Variable Construction

CASHCOMP Total current compensation, defined as salary plus bonus (in millions of dollars)

FIRM_R_WEALTH Total value of the CEO's stock and option portfolio (in billions of dollars), obtained
from Coles et al. (2013)

SHROWNPCT CEO percentage share of ownership

TENURE CEO tenure (in years)

AGE CEO age (in years)

EXECDIR A dummy variable that takes the value of one if the CEO is also on the board of
directors, and zero otherwise

Log(SALE) The natural logarithm of total sales

LEVERAGE The sum of long‐term debt and debt in current liabilities, divided by the sum of long‐
term debt, debt in current liabilities, and market value of common stocks

RATING A dummy variable equal to one if a firm has an S&P domestic long‐term issuer credit
rating, and zero otherwise

EARNING Earnings before interest, taxes, depreciation, and amortization (EBITDA) divided by
sales

OENEG A dummy variable equal to one if the book value of common equity is negative, and
zero otherwise

NODIV A dummy variable equal to one if a firm pays no dividends in a given year, and zero
otherwise

VOLATILITY The annualized 36‐month rolling standard deviation of monthly stock returns

MB The book value of assets minus the book value of common equity plus the market
value of common equity, divided by the book value of assets

AGE_PPE One minus the ratio of net property, plant, and equipment (PPE) to gross PPE

TAX_RATE Income taxes divided by pretax income

LTLOSS A dummy variable equal to one if a firm has a tax loss carryforward exceeding the
current‐year EBITDA, and zero otherwise

STLOSS A dummy variable equal to one if a firm has a tax loss carryforward not exceeding the
current‐year EBITDA, and zero otherwise
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