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Debt, Agency Costs, and Industry
Equilibrium

VOJISLAV MAKSIMOVIC and JOSEF ZECHNER*

ABSTRACT

We show that risk characteristics of projects’ cash flows are endogenously deter-
mined by the investment decisions of all firms in an industry. As a result, in
reasonable settings, financial structures which create incentives to expropriate
debtholders by increasing risk are shown not to reduce value in an industry
equilibrium. Without taxes, capital structure is irrelevant for individual firms
despite its effect on the equityholders’ incentives, but the maximum total amount of
debt in the industry is determinate. Allowing for a corporate tax advantage of debt,
capital structure becomes relevant but firms are indifferent between distinct alter-
native debt levels.

THE EFFECT OF FIRMS’ financial structures on subsequent investment and
output decisions has recently received considerable attention in the finance
literature. The central insight that equityholders control the firm’s invest-
ment and production decisions and in general do not maximize the value of a
levered firm has been applied to the analysis of risk shifting, underinvest-
ment, and firms’ abilities to enter into optimal contracts with their cus-
tomers.! Existing models of firms’ financial structures and their effect on
investment decisions are generally based on a single-firm framework and do
not take into account the relationship between project cash flows and the
investment decisions of all firms in the industry.? In this paper we allow the
distribution of investment projects within an industry to adjust and show
that this generates new insights and reverses several key results of single-firm
agency cost models. The new predictions conform with well documented
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1The original contributions are Jensen and Meckling (1976) and Myers (1977). See Green
(1984, 1986), Haugen and Senbet (1981), and Williams (1987) for an analysis of the risk shifting
incentive of debt and perquisites consumption. Titman (1984) examines the effect of financial
leverage on contracts with customers. For a survey of this literature up to the early eighties see
the monograph by Barnea, Haugen, and Senbet (1985).

One exception are the contributions on industries in which firms behave strategically by
Allen (1986), Brander and Lewis (1986), and Maksimovic (1986, 1988).
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empirical evidence which cannot be explained by single-firm agency models.
In particular, we derive the following main results.

First, we demonstrate that the risk of a project’s cash flows is endogenously
determined by the investment decisions of all firms in the industry. As the
number of firms adopting a given production technology increases, the price
of the good sold more closely reflects their production cost. Thus, these firms
become better hedged against changes in the cost of production and generate
less risky cash flows.® Since technologies with higher expected costs of
producing output are adopted by fewer firms, this implies that they exhibit
riskier cash flows than low-cost technologies.

Second, our analysis shows that, in reasonable settings, financial struc-
tures which create incentives to shift risk, and which appear to reduce the
value of the firm when viewed in isolation, do not lower value when the
distribution of projects in the industry is taken into account. In equilibrium
the aggregate amount of debt in an industry adjusts, inducing investment
decisions, such that the values of low-risk and high-risk projects are equal.
As a result, although an individual firm’s financial structure can influence
investment decisions, it does not affect firm value.

Third, when we allow for a tax advantage of debt, the resulting capital
structure equilibrium is asymmetric. Some firms issue low amounts of debt,
foregoing debt-related tax shields but committing to the subsequent choice of
the less risky project with higher pre-tax cash flows. Other firms issue large
amounts of debt, capturing large tax benefits but creating incentives to
subsequently choose the riskier project with lower pre-tax cash flows. In
equilibrium, individual firms are indifferent between a low leverage ratio
and choice of the project with higher expected pre-tax cash flows or a higher
leverage ratio and choice of the project with lower expected pre-tax cash
flows. The aggregate number of firms choosing a particular financial struc-
ture is endogenous.

Fourth, we demonstrate that the principal determinants of firms’ financial
structures such as the corporate tax rate not only have a direct effect on
firms’ decisions but also change the equilibrium distribution of investment
projects in the industry. This affects the cash flows generated by alternative
projects and thus, indirectly, firms’ capital structure choices. For example, an
increase in the corporate tax rate leads to an increase in the number of firms
choosing the riskier investment since it supports a higher debt level. This
changes the risky project’s cash flow distribution and, as we demonstrate,
tends to lower the project’s debt capacity.

Incorporating industry equilibrium conditions into the analysis explains
empirical findings which are considered to be inconsistent with static agency
theories in a single-firm framework. First, in contrast to existing agency
models, our model predicts that even within industries debt ratios will vary
widely. This accords well with empirical observations by, for example, Rem-

3Throughout the remainder of this paper we use the terms investment project and production
technology interchangeably.
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mers, Stonehill, Wright, and Beekhuesen (1974) and Bradley, Jarrell, and
Kim (1984).* Second, our model with corporate taxes predicts a negative
relationship between profitability as measured by earnings before interest
and taxes (EBIT) and leverage. Firms with high debt levels realize higher
debt tax shields but choose projects with lower EBIT than firms with low debt
levels. This prediction is consistent with numerous empirical studies such as
Titman and Wessels (1988) and Long and Malitz (1985).° Finally, our analy-
sis suggests that firms with high debt levels choose technologies with risky
cash flows. The empirical evidence on this relationship is less determinate.
While Castanias (1983) and Baskin (1989) find that firms’ debt levels and
the riskiness of cash flows are positively related, Titman and Wessels (1988)
and Bradley, Jarrell, and Kim (1984) find an insignificant or a negative
relationship.

Our results on agency costs of debt can be compared to those of Miller
(1977) on taxes. In Miller’s model firms are indifferent between alternative
capital structures because in equilibrium the corporate tax advantage of debt
is offset by its personal tax disadvantage. In our model the corporate tax
advantage of debt is offset by the disadvantage of subsequent distortions of
equityholders’ incentives. Thus, before making their investment decisions
individual firms are indifferent between alternative capital structures, but
the aggregate amount of debt in the industry is determined in equilibrium.®

The analysis in this paper is also related to the contributions on the effect
of financial structure on product market decisions by Allen (1986), Brander
and Lewis (1986), and Maksimovic (1986, 1990). In this literature it is
demonstrated that in imperfectly competitive industries, where firms act
strategically in the product market, the choice of financial structures affects
firms’ optimal output levels. Our paper derives the distribution of financial
structures within an industry in which firms behave as price-takers. The
model also builds on the literature on input substitution under uncertainty
by Blair (1974), Abel (1983), and de Meza (1986). In particular, de Meza
(1986) models the effect of cost uncertainty on firms’ technology choices in an
industry equilibrium. We extend this literature by addressing the conflicts of
interest between classes of security holders and the effect of financial struc-
ture on the equilibrium.

4Bradley, Jarrell, and Kim (1984) find that when leverage ratios of non-regulated firms are
regressed on SIC codes, the R? of these regressions is less than 0.25. The observation that
apparently similar firms exhibit a wide variation of capital structures has also been made by
Myers (1984, p. 589). Alternative explanations for this variation are provided by Myers (1984)
and by Fischer, Heinkel, and Zechner (1989) in a dynamic model of optimal capital structure.

SOther corroborating studies include Chudson (1945), Arditti (1967), Carleton and Silberman
(1977), Nakamura and Nakamura (1982), Kester (1986), Baskin (1989), and Myers (1990). Kim
and Maksimovic (1990) find in a study of the airline industry that firms with high financial
leverage use more input per unit of output, and are therefore less efficient, than firms with low
debt levels.

A major difference between our framework and that of Miller (1977) is that in Miller’s model
investment decisions are fixed exogenously whereas in our model firms make their investment
choices subsequent to their capital structure decisions.
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In Section I we introduce the model and show that financial structure is
irrelevant in a competitive equilibrium. The effect of a corporate tax advan-
tage of debt is analyzed in Section II, and we summarize our findings in
Section III. The proofs of all propositions are contained in the Appendix.

1. The Model Without Taxes
A. Overview

In this section we analyze the effect of financial structure on subsequent
investment and production decisions in the absence of taxes. As in the
single-firm case, a firm’s financial structure generally affects equityholders’
incentives to choose between alternative investment projects. However, when
the decisions of other firms in an industry are taken into account, the effect
of asset substitution on firm value differs from that in a single-firm frame-
work. This occurs because, as de Meza (1986) demonstrates, it may be
optimal for different firms to use projects with different risk profiles. In such
cases financial structure affects investment decisions but may not alter firm
value.

To see this, assume that there exist two alternative production technolo-
gies with the same expected costs but whose cost shocks are imperfectly
correlated.” Suppose that, initially, all firms choose the same technology.
Then competitive behavior implies that the price of the output will be highly
correlated with this technology’s cost shocks. Now consider a single firm’s
incentives to adopt the alternative technology. The price of the good sold will
not be highly correlated with this deviating firm’s cost shocks. In those states
in which the deviating firm’s production: cost is lower than that of its rivals,
it can increase its production and hence its profit. By contrast, in states in
which the deviating firm has higher production costs, it will find it optimal to
decrease production. The option to adjust the production quantity implies
that profits are convex in the difference between prices and costs. Since, as
discussed above, this difference is more variable for the deviating firm, its
expected profit is higher. The option feature becomes less valuable if more
firms deviate and adopt the alternative technology. In equilibrium the num-
ber of firms choosing each technology adjusts until their expected values are
equated and an individual firm is indifferent between alternative technolo-
gies. This intuition generalizes to cases in which production technologies
have different expected costs. The number of firms adopting each project
again adjusts until their net present values are the same. However, the
riskiness of projects’ cash flows differs.

7Imperfect correlation of production costs may occur for a variety of reasons. Examples are
difference in exposure to energy prices of alternative technologies, uncertainties about a new
production process, imperfect and segmented input markets, or the need to enter into long-term
contracts, if, say, one of the investments employs unionized labor. For a detailed example of the
use of different technologies in the same industry see Henderson’s (1988) discussion of the
manufacture of photolithographic alignment equipment used in the production of microchips.



