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Debt and Input Misallocation
MOSHE KIM and VOJISLAV MAKSIMOVIC*

ABSTRACT

We investigate a class of agency costs of debt that arise because debt financing affects
the firm’s incentives to use inputs efficiently. A methodology for estimating this class
of costs is presented and applied to a major industry, air transport. Our results are
consistent with agency models that predict a decrease in efficiency as the debt increases.
A part of the loss of efficiency that we identify is attributable to the greater use by
levered firms of inputs that can be monitored and are collateralizable.

THE CONFLICTS OF INTEREST that can arise between different classes of claimants
to the firm’s cash flow have been extensively studied in the financial literature.
These conflicts are relevant because the firm’s investment and financing decisions
affect the value of the firm and redistribute wealth across the different classes of
securities. If the decision making power belongs only to the holders of a specific
class of securities, then the firm’s investment policy may maximize the value of
that security, and not maximize the total value of the firm. This insight has been
used in the financial literature to analyze the effect of capital structure on a wide
range of key non-financial policy variables from an agency theory perspective.
Among the policy effects studied are the effects of leverage on the amount of risk
the firm undertakes,’ on its willingness to invest,? and on the firm’s output in
imperfectly competitive markets.? Contributions to this literature have identified
financial structures, typically debt-equity ratios, that at the margin optimally
trade-off agency costs, and the tax or strategic advantages of debt financing.
Despite the intuitive appeal of agency costs as a determinant of the firm’s
financial structure, and their seeming applicability to particular cases, such as
the recent savings and loans scandal (e.g., Business Week, October 31, 1988),
there is surprisingly little evidence on the magnitude of agency costs.* Indeed, as
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1 This relationship was first discussed by Jensen and Meckling (1976). See also Green and Talmor
(1984) and Williams (1987).

2 See Myers (1977), John and Nachman (1985), and Heinkel and Zechner (1990).

3 See Brander and Lewis (1986) and Maksimovic (1986).

4 Several recent empirical studies have examined the general issue of estimating optimal financial
structures, without attempting to quantify agency costs. They include Bradley, Jarrell, and Kim
(1984), Auerbach (1985), Long and Malitz (1985), Spence (1985), Titman and Wessels (1988), and
Fischer, Heinkel, and Zechner (1989).
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Ross (1987, p. 334) has observed, the agency approach, as it has been developed
in finance literature, “. .. fares poorly if judged by asking what it is that would
be a counter observation or count as evidence against it” and that the phrase
agency costs “... takes on more of the trappings of an incantation than an
analytical tool.” This lack of empirical verification is of concern because there
are several reasons to believe that, despite their appeal, the agency costs associ-
ated with financing decisions are not significant in practice. First, managers may
not act in the interests of any class of security holders, but in their own interest.
Agency costs in such cases may not be directly related to the firm’s financial
structure.? Second, as argued by Haugen and Senbet (1981, 1988), the existence
of complex financial securities may be enough, by itself, to eliminate the agency
costs associated with any particular class of security, such as debt. Third, the
functioning of the market for corporate control may effectively prevent the
dissipation of value by any group. Fourth, Grossman and Hart (1982) and Jensen
(1986) have provided alternative analyses of agency relationships in the corpo-
ration that emphasize the positive effect of indebtedness. Thus, the importance
of agency problems most frequently analyzed in the literature to the firm’s
production decision is at present an open question.

One reason for disagreements on the significance of agency costs is that the
underlying theoretical models have tended to focus on the effect of financial
structures on the equityholders’ incentives and have modeled the relationship
between the changes in incentives and the firm’s non-financial decisions in a
very stylized manner. As a result of this, the theory has generated very few
directly testable implications.® In this paper we focus on the effect of altered
incentives on the firm’s use of inputs. We restate the agency problem of debt in
a setting that takes into account the firm’s technology and yields testable
implications concerning the effect of debt on the firm’s input decisions. Qur
framework explicitly permits the cost of production to depend both on the
intertemporal input mix chosen and on the quantity produced. We then demon-
strate how agency costs can be estimated by specifying and econometrically
estimating the cost functions of firms. This methodology is applied by directly
estimating the magnitude of agency costs due to the misallocation of inputs in a
major industry, passenger air transport. This industry has been selected because
the cost structures of air carriers are well understood and because excellent firm
specific data on input quantities and prices are available.

The agency theoretic analysis of the effect of financial structures on the firm’s
production decision is reviewed in Section I. Our framework, based on the
standard agency paradigm, and the econometric model for estimating agency
costs are presented in Section II. The data are described in Section III. Section
IV discusses the stochastic specification, estimation and results. Section V
presents a methodology for the estimation of the effect of debt financing on
growth in productivity. Section VI concludes the paper.

5 Fama (1980) discusses the effect of the labor market on managers’ incentives to deviate from the
value maximizing output.

8 We do not analyze a related issue, the effect of agency on the firm’s financial decisions, such as
financial market transactions.
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I. Financial Structure and Agency Costs of Debt

In this section we briefly review the two major approaches to modeling the
relationship between financing and operating decisions and discuss some prob-
lems that arise in testing these models. We discuss both the predominant
approach, described in Barnea, Haugen, and Senbet (1985) that suggests that
leverage may reduce value and recent contributions that suggest that high levels
of debt may improve efficiency.

The standard agency paradigm assumes that the firm’s financing decision
precedes investment and output decisions and that operating decisions are made
by the equityholders or managers who maximize the value of equity. If the firm
has no debt outstanding, the equityholders’ optimal policy is to maximize the
value of the firm. However, pre-existing debt alters the equityholders’ incentives.
As a result of these altered incentives the firm may not allocate resources so as
to maximize the firm’s value, thereby creating an agency cost of debt. In selecting
its financial structure the firm’s owners must therefore balance the advantages
of debt financing, such as tax shields, against the costs which arise due to the
altered incentives of the levered firm.

As noted in the above, two principal effects of debt on incentives have been
identified in the standard paradigm. First, as Jensen and Meckling (1976)
demonstrated, a levered firm’s equityholders have an incentive to increase the
firm’s risk, thereby increasing the debtholders’ exposure, even when the addi-
tional risk is associated with a lower net present value of future cash flows.
Second, as Myers (1977) showed, as the firm’s leverage increases, equityholders
have an incentive to under-invest in positively valued projects such as the
maintenance of plant and equipment. This occurs because part of the benefits of
new investment accrue to bondholders, whereas the equityholders, directly or
indirectly, bear the costs of investment. Both these effects may increase the
firm’s expected cost of producing a given level of output.

Higher production costs may also arise from contractual attempts to resolve
costly conflicts of interest created by the firm’s financing decision. This effect
can occur if the firm’s inputs differ in liquidation value and hence in their
usefulness as collateral. The firm’s creditors can take advantage of these differ-
ences to link the availability of financing to the use of inputs that have a high
salvage value, as with secured debt or leasing. Any deviation from the efficient
input mix that results from this link is an agency cost of debt financing.

A closely related inefficiency may occur if the use of some inputs can be
monitored, whereas others are difficult to observe. In this case debt financing
may be tied to the use of inputs that can be monitored. This serves two purposes.
First, it enables creditors to verify directly that funds are being used to provide
inputs of the requisite quality and are not being diverted. Second, the marginal
product of the remaining inputs may change as the quantity of the verifiable
inputs is altered. Thus, it may be possible to increase the incentives of the
equityholders to invest in unobservable inputs by altering the levels of the
observed inputs, thereby reducing the overall agency costs of external financing.
However, the input mix for which the equityholders’ incentives are optimally



