Agency Conflicts, Issue Costs, and Debt Maturity

John C. EKasterwood and Palani-Rajan Kadapakkam®

Existing theoretical research states that firms can mitigate the potential for conflicis
between stockholders and bondholders by using various bond provisions, including
short maturities and a variety of bond covenants. Some authors have suggested that
short-term debt is a less efficient mechanism due to increased issue costs. Prior empir-
ical research seems to support this contention. The results of prior research, however,
are confounded by the impact of leverage. This paper removes this confounding effect
and presents evidence that the use of short maturities is positively linked o the
potential for agency conflicts. This link is strongest for large firms that face low
issue cosis.

INTRODUCTION

A growing body of literature ¢xamines the design of debt contracts as a means of
reducing the costs of stockholder-bondholder conflicts.! Barnea, Haugen, and Senbet
(1980), Myers (1977), and Bodic and Taggart (1978) show that sharcholder-bondholder
conflicts can be reduced cither by shortening the maturity of debt or by including complex
provisions, such as bond covenants, security, and call and conversion features,

Shortening debt maturity reduces the agency cost of borrowing in two ways.2 First,
the increase in equity value from increasing the risk of the firm’s assets is a decrcasing
function of debt maturity (Bamnea, Haugen, and Senbet, 1980). Second, shortening the
maturity of debt reduces the likclihood that a firm will have to exercise an option to
invest before outstanding debt matures (Myers, 1977), Use of short maturities, however,
necessitates frequenl issues and raises issue costs. These higher costs have led some
researchers to argue that complex, long-terin debt contracts are more efficient than short-
terin debt.’ Under this scenario, there will be no rclationship between short-term debt
usage and the potential for agency conflicts.

* lohn Easterwood 1s an assistant professor of finance at the Virginia Polytechnic Institute and State
University. Palani-Rajan Kadapakkam is a visiting assistant professor of finance at the University of
Michigan. The authors would like to acknowledge helpiul comments by Atul Gupta, Ron Lease, Rich Peuit,
Anju Seth. Sarab Seth, Ron Singer. P.{". Venkatesh and seminar participants at Baruech College, the
Umversity of Houston, Rutgers University and Tulane University.

! See. for example, Jensen and Meckling {1976); Myers (1977); Bodie and Taggart (1978); Smith and
Warner (1979); Barnea, Haugen, and Senbet (1980); Green (1984); Fama (1985); and Berlin and Loeys
(198%)

2 Reeent literature has focused on twa other determinants of debt maturity. Brick and Ravid {(1985) argue
that the slope of the term structure may induce a tax prefercace for maturity. This possibility has no
implications for cross-sectional variation in the use of short-term debt. Barnea, Haugen, and Senbet (1980
and Flannery (1986} demonstrate that informational asymmetry also may impact the maturity decision.
These papers address the choice of maturity at a point in time for a new bond issue, rather than the optimal
maturity structure for all debt. This paper addresses the latter issuc. Maturity matching of assets and liabil-
Hies also has been cited as a determenant of optimal maturity structure. This issue is discussed later in the
paper.

* See Myers (1977, p. 159), Bodie and Taggart (1978, p. 1199), and Barnca, Haugen, and Senbet (1980, p.
£233) See also Robbins and Schatzberg (1986).
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The argument for the dominance of complex, long-term coniracts ignores the costs of
customizing contract provisions to each firm’s needs. Complex provisions introduce four
types of costs. First, monitoring and enforcing adherence 1o complex provisions imposes
out-of-pocket costs on lenders. Second, the enforceability of contracts that are sufficiently
complex to include all contingencies will be limited severely by the unobservability of
some states of nature in which conflicts arise. Third, standard provisions could provide
less than perfect mitigation of agency conflicts.* Fourth, complex provisions (bond
covenants, in particular) imposc restrictions on a tirm’s operations and reduce valuable
flexibility.

Huberman and Kahn (1987) argue that planned rencgotiation of simple contracts can
be a less costly means of resolving potential conflicts than complex contracts. Short debt
maturities are analogous to Huberman and Kahn's planned renegotiation. 1f contractling
costs increase with the complexity of the provisions, then the marginal contracting costs
of additional complex provisions for some firms may equal or exceed the additional issue
costs generated by shortening maturitics.>

The above argument suggests the following testable (null} hypothesis: complex con-
tracts dominate short-term debt as a mechanism for resolving agency problems. The corre-
sponding alternate hypothesis is that for at least some firms, short-term debt is equally or
more efficicnt than complex contracts. Firms facing high agency costs would choose
either shorter maturities and/or more complex provisions depending on the associated
costs. To the extent that some firms use short debt maturities to resolve agency confhicls,
use of short maturitics should be related positively to the potential for agency conflicts.®

Existing empirical research indicates a role for complex provisions in resolving
agency conflicts. Thatcher (1985) documents a positive rclationship between the potential
for agency problems and the usc of two tiered call provisions. Similarly, Malitz (1986)
documents a role for certain bond covenants. In contrast, Titman and Wessels (1988),
Long and Malitz (1985), and Auerbach (1983) find no ¢vidence of a unique role for short-
term debt in resolving agency conflicts. Their measure of short-terin debt usage (short-
tean debt/total assetsy mixes the Girm’s manrity decision (short-term debt/total debl) with
its leverage decision (1otal debt/total assets).” The potential for agency conflicts could
exert a negative impact on leverage and a positive impact on the proportion of debt which
is short-term.® This study removes the confounding effects of leverage and provides evi-

1 For example, interest rate risk could impair the effectiveness of the standard call provision. If interest
rates have nisen during the life of the bonds, the calk price would exceed the market value of the bonds. This
event would diminish the firm’s incentive to call the bond, and the potemial for underinvestment would
continue 10 e¢xist.

3 Thatcher {1985) finds that debt issues with a one der call provision have shorter maturities compared to
those with two tier provisions. This finding could be interpreted as evidence of firms substituting between
complex provisions and maturity.

5 Jirms that face low agency costs would minimize issue and contracting costs by issuing plain, long-term
debt. Note that the use of complex provisions alse will be related positively to the potential for agency
conflicts.

7 Titman and Wessels (19%8) measure short-term debl usage as the ratio of short-term debt to equity value,
‘This measure also combines the leverage and maturity decisions.

5 Evidence of the negative relationship between leverage and the potential for agency comflicts is
presented in Bradley, Jamell, and Kim (1984) and Tong and Malitz (1985).
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dence of a positive relationship between the potential for agency conflicts and the use of
short-term debt.?

Our empirical ¢vidence also suggests that issue costs play an important role in matu-
rity choice. The existence of economies of scale in issue costs implies that the cost of
using short maturities decreases with issue size. Thus, large firms, which typically make
large issucs, are more likely than small firms to employ short-term debt to resolve agency
problems. Test results provide confirming evidence.

DATA AND METHODOLOGY
SAMPLE OF FIRMS

The sample consists of all commercial and industrial firms that report at least three
years of data for the relevant variables on the Compustat tape from 1980 to 1989. All
variables are measured as time-series averages of all the available data for each firrn, !0
These averages arc used o describe firm target ratios for the financial decision variables
(such as debt maturity and leverage} and the proxies for the potential for agency conflicts,
This procedure yields a large sample of 746 finms, with firm size ranging from $3.6 mil-
lwon to $73 billion. Requiring complete data for every year would reduce the sample size
about 80 percent.

MEASURING MATURITY STRUCTURE

Maturity structure refers to the maturity of all of a finn’s outstanding issues of debt,
rather than the maturity that a firm selects for a specific new debt issue at a point in ime.
Maturity structure ideally should be measured by computing a weighted average duration
of all outstanding debt. Collection of data on the schedule of payments, however, is
impossible for most private debt and difficult for most other debt.

Prior studies cxamine maturity structure by analyzing the proportion of debt matur-
ing within on¢ year. Accordingly, the first measure of maturity structure used in this
study, STD 1, is defined as the ratio of debt maturing within one year to total debt. STD1
includes commercial paper, bank loans and other notes payable maturing within ong year,
and the currently maturing portion of long-term debt.!! STD2 and STD3 are defined as the
ratio of all debt maturing within two and three years to total debt.

The above measures distinguish intermediate maturities from long maturities. For
instance, il a firm annually issucs a constant amount of debt with a five year maturity,
then debl maturing in one year will be 20 percent of total debt. If a firm annually issues a
constant amount of debt with a 20 year maturity, then debt maturing within one year
would account for only 5 percent of total debt. Thus, the measures used here arc sensitive
to debt of different original maturities, although they do not (ully capture the maturity
structure of a firm's debt.

¥ Morris (1989) also finds inconclusive evidence on the impact of agency costs on debt maturity, His
meastre of maturity struciure is average muaturity of a firm's outstanding debt and is not subject to the above
criticism. The sample size of his study is one-fifth of the current study.

1 ; - T, -
Averages are utilized to climinate the noise in individual year figures.

Y Trade credit is excluded because it is highly seasonal and is related more strongly to industry practices
and factors other than the presence of agency costs. Capitalized lease obligations are treated as debt.
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In an attempt to describe a firm’s maturity structure more adequately, we also employ
a new measure Of debt maturity. This measure, WATM, approximates each firtm's
weighted average term-to-maturity and thus more effectively represents the theoretical
variable of inlerest. WATM is calculated as

5
(1) WATM = STD1*1 + ¥, [STDtL- STD(t-1}] * t + (1 - STD5) * 10.
1=2

wherc:
STDt = The ratio of debt maturing within 1 year(s) 1o total debt.

Compustat only provides the STI> measure to five years. This limitation of the data
requires that an assumption be made about the maturity of all debt with more than five
years until maturity. The measurc employed in the paper assumes that this debt has a
maturity of ten years.!2 WATM is related inversely to the $TD measures, as a higher
proportion of shori-term debt implies a shorter average time to maturity. The null
hypothesis is that WA'TM is unrelated Lo or increases with the potential for agency con-
flicts; the alternate hypothesis is that WATM is related inversely to the potential for
agency conflicts.

MEASURING THE POTENTIAL FOR AGENCY CONFLICTS

The potential for agency conflicts is linked to the characteristics of a firm’s produc-
tion technology. The six variables chosen to proxy the potential for agency conflicts are
firm size (S), proportion of assets which are fixed (FA), depreciation rate (DR), research
and development expenditures (RD2), advertising expenses (AD), and the volatility of eam-
ings before interest and taxes (VE). These proxies are selected to facilitate comparison of
our results with those of Auerbach (1985); Bradley, Jarrell, and Kim (1984); Long and
Maliiz (1985); and Titman and Wessels (1988). The selection of these proxies also is
intended to capture the different components of potential agency conflicts such as ease and
cost of monitoring, presence of growth opportunities and discretionary invesunent, and
the riskiness of cash flows from the existing asset base.

Peuit and Singer (1985) and Malitz (1986) argue that small firms face greater agency
problems than do large firms. Greater levels of public information regarding large firms
lower the cost 10 creditors of monitoring them. 1.ow costs of monitoring should reduce
the likelihood that the agency relationship will be exploited. Malitz. (1986) documents a
strong inverse telationship between firm size and the use of restrictive bond covenants. If
the potential for agency costs decreases with fimm size and if shorl-term debt is used in
resolving agency conflicts, then short-term debt usage and firm size (8) will be related
inversely. Economies of scale may encourage large firms to issue more shorl-term debit,

12 The validity of this assumption can differ across firms and generate noise in cross-sectional tests. Thus,
the analysis presented below is repeated substituting assumed maturities of six and 15 years. Results are
yualitatively 1the samne.
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however; this impact is discussed later, Firm size is defined as the log of the sum of the
market value of equity, and the book value of debt and is measured in hundreds of mil-
lions of dollars.

Fama (1985) suggests that bondholders can monitor more cheaply firms with high
fixed asset proportions for changes in investment policy. In contrast, a higher proportion
of current or intangible assets increases management’s flexibility with respect to invest-
ment decisions and thus, monitoring costs. If short-term debt is efficient for some firms,
then the average proportion of total asscts that are classified as fixed, FA, should be
related negatively to usc of short-term debt.

Another characteristic that indicates the potential for asset substitution is the ¢co-
nomic life of assets. The possibility of wealth transfer through asset substitution is
greater, ceteris paribus, if a firm’s asscts are short rather than long-lived. This greater pos-
sibility of risk-shifting implies larger monitoring costs for bondholders. The depreciation
rate (depreciation divided by net fixed assets or DR) is a proxy for the reciprocal of a
firm’s average asset life and should be related positively to the firm’s use of short-lerm
debt under the alternate hypothesis. !

Advertising is an investment in the firm’s reputation in product markets, which is an
intangible asset. Intangible asscts are more costly (o monitor than physical assels. In
order 1o sustain reputation, a firm must continue to make recurring investments in adver-
lising. According to the alternatc hypothesis, use of short-term debt reduces the firm’s
incentives 10 avoid these discretionary investments. AlY denotes the firm’s average ratio of
advertising expensc to sales and should be related positively to the use of short-term debt.

The firm’s average ratio of research and dcvelopment expenses to sales, (RD), is a
proxy for a firm’s future investment or growth opportunitics. Managers of firms with
high ievels of rescarch and development expenses should encounter relatively more future
investment opportunities and have greater potential for the underinvestment problem. If
short-term debt is an efficient mechanism for some {irms in resolving conflicts, then a
positive relationship is expected between short-term debt and this proxy for future
investmen{ opportunities.

Agency conflicts arise primarily when a firm is in financial distress. Firms with
more volalile carnings face a higher probability of financial distress, Thus, agency prob-
lems are more severe for those firms with more volatile carnings. The volatility of eamn-
ings (VL) is computed as the standard deviation of the first difference in carnings before
interest and taxes divided by total assets. The alternate hypothesis suggests that short-term
debt and the volatility of earnings should be related positively.

TEST RESULTS
EVIDENCE OF THE RELATIONSHIP BETWEEN DEBT MATURITY AND
AGENCY CONFLICTS

Following the methodology of the prior studies, the importance of short-term debt in
resolving stockholder-bondholder conflicts is determined by estimating the coefficients in
the following cross-sectional regression:

¥ Inclusion of this variable also controls for strategics that match asset and liability maturities because of
interest rafe uncerfainty or considerations other than agency conflicts.
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(2) Yj=PBp+ By Sj+Bo FAj+ B3 DRj + By AD; + B5 RD; + Bg, VEj + ¢

]
where:
Y = A mecasure of maturity structure;
i = A subscripl that indexes firms;
Bs = Regression parameters; and
g = Error tcrm.

Equation (2} is ¢cstimated using all three short-terin/total debt measures (8TDs) and the
weighted average term-to-maturity, WA'TM. If long-term complex contracts dominate
short maturities in resolving agency conflicts, then the null hypotheses for the coefti-
cients in equation (2) using $7TDs are:

Hy: B1. B2 = 0 and B3, By. Bs. Pg < 0.

If short maturities are at least as effective as long-term complex contracts for some firmns,
then a sel of alternate hypotheses is:

Hg: By, B2 <0 and B3, B4. Bs. Be > 0.

The signs for the hypotheses are reversed when the weighted average term to maturity is
the dependent variable in equation (2).

The results [rom these regressions are prescnied in the top four rows of Table 1. The
regression coefficients in these rows are consistent with the alternate hypothesis and the
explanatory power of the model is close 1o 20 percent.'* The only two insignificant coef-
ficients ar¢ for size and the depreciation rate in the regression for STD1; however, size has
a significant coefficient in the regressions for STD2, ST133, and WA'IM. ! The results in
Table 1 strongly support the hypothesis that some firms use short-term debt to mitigate
the agency conflicts associated with debt.

Cross-sectional regression studics are always subject (o alicrnative interpretations of
the results. For instance, it could be argued that the regression measures the use of privite
debt rather than maturity, as bank debt is largely short-ierm.'® Two other interpretations
for this study are (hat maturitly structure is determined by matrity-matching considera-
tions for non-agency reasons or structure is simply a matter of indusury practice.

I+ Tosts reveal that the reporied results are not generated by multicollincarity of exptanatory variables. FA
amd DR have the highest correlation of all pairs. Omission of DR has fittle impact on the rest of the model.

L3 The cocfficient for size vares acrass firm size groups (Table 2).

Y In a sample of Fortune 500 companies for which relevant data are availahle, the proportion of long-term
debt that is private is related only 1o firm size among our independent variables. For this sample, the
relationship between maturity and the proxy variables is stronger than the results reported in Table 1. The
inability fo klentify the private component of STI does not allow o clear separation of the role of matnty
versus private place nient
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One could argue that because of exposure to interest rate risk (or some other reason),
firms endeavor to match the maturity of assets and liabilities. This argument would pre-
dict a positive coefficient for the rate of depreciation and, possibly, a negative coefficient
for the proportion of assets that is fixed. Our findings are somewhat consistent with these
predictions. Note, however, that maturity matching has no prediction for the other proxy
variables that also exert a significant impact on maturity choice. The findings, while not
inconsistent with maturity matching, indicate that other considerations piay an important
role in determining maturity structure.

The impact of industry practices, independent of agency considerations, is examined
by estimating the model from equation (2) with industry dummy variables defined using
two digit SIC codes. These results are not reported. The significance of the proxy vari-
ables and the explanatory power of the model are approximately the same as in Table 1.
The model with the proxy variables and industry dummies also is compared 10 4 model
with only industry durnmies. The explanatory power is substantially higher when the
proxies are included.!” These comparisons indicate that the proxies capture important
intra-industry as well as inter-industry differences in maturity structure.

RECONCILIATION WITH PRIOR STUDIES

The regression results discussed above differ substantially from the findings of
Auerbach (1985), L.ong and Malitz (1985), and Titman and Wesscls (1988). To explore
the possibility that their results are atiributable 0 mismeasurcment of the maturity deci-
sion, equation (2) is estimated using STA1 (debt mawring within onc year/total assets) as
the dependent variable. These results, presented in the fifth row of Table 1, are weaker
than the results of the first four rows. The null hypoethesis can be rejecied tor only onc
variable, the volatility of earnings. Additionally, rescarch and development expenses have
a highly significant negative relationship with STA1. The aull hypothesis cannol be
rejected for size, fixed assets, the depreciation rate, and advertising. The explanatory power
of this regression is about two-thirds that of the regressions using STD (short-term
debt/total debt).

The weaker results for the STA measure may occur because it mixes the leverage and
maturity decisions. Row 6 of Table 1 shows the relationship between leverage and the
various proxies for agency conflicts, (Leverage (LEV) is measured as the book value of
total debt divided by the sum of the market value of equity and the book value of totai
debt.) The estimate of the coefticient for rescarch and development expenditures in the
leverage equation is large and negative, while the estimate in the STDI1 equation is posi-
tive and significant. Not surprisingly, the estimate in the STAL equation is about halt
way between these estimates, Similar arguments can be advanced to explain the weaker
explanatory power of the overall model when STAY is used. Thus, the inconclusiveness
of these previons studies could be al least partly attributable 1o the selection of a measure
of short-term debt usage that includes both the firm’s maturity and leverage decision. '8

17 The explanatory power of indusiry dummies alone is slightly less than 10 percent; melusion of the
tndependent variables increases this figure to about 20 percent.

8 (dher factors that may contribute to the difference in resulls are the substantially larger sample used by
this study and the use of a Jonger fime period for averaging the data. Averaging infervals i these studies
range from three (o nine years. For a subsample of 132 firms with cotplete annual data. a pooled cross-
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FIRM SIZE, FLOTATION COSTS, AND MATURITY

The results presented in the previous section point to an important role for short-term
debt in resolving agency problems. Thatcher (1985) and Malitz (1986} document a similar
role for complex debt provisions. The choice hetween short maturities and alternative
complex provisions as mechanisms for controlling agency conflicts should depend on the
relative magnitude of issue and contracting costs. This section provides indirect evidence
that the significance of issue costs is a critical determinant of the choice between short
mataritics and complex provisions.

The issuance of short-term debt, rather than long-term debt, necessarily leads (o a
greater frequency of issue and larger flotation costs. Small firms face large relative flota-
tion costs because of their small 1ssue size and have a strong preterence for longer maturi-
ties, ceteris paribus. Fconomics of scale in the issue process reduce the disincentive to
issue shorl-term debt {or large (irms that issue large blocks of securities. Contracting
costs (c.g., the value of {lexibility lost due 1o restrictive debt covenants) are not likely to
decrease with firm size. Therefore, large firms may have a stronger preference than small
firms 1o choose short-term debt for resolving agency probiems. If so, the link between
short-term debt usage and proxics for agency conflicts should be stronger for large firms
than small

This issue is examined by first classifying firms into size quartilcs bascd on [irm
value.'” Lquation (2) is estimated separately for the firms in each size quartile. Results
using the proportion of debt maturing within one year (STD1) are presented in Pancl A of
Table 2. The explanatory power of the model is 31 percent for firms in the largest size
quartile, versus about 15 percent for the other three size quartiles. Panel B of Table 2
shows that results are similar when the dependent variable is weighted average term-to-
maturity (WATM)}. The cxplanatory power of the model is again highest for firms in the
largest size quartile (also 31 percent). Only three of the six variables, however, have sig-
nificant coefficients that are consistent with the alternate hypothesis.20 These results pro-
vide weak cvidence of a stronger preference for using short maturities over complex
provisions among firms in the largest size quartile, for which issue costs are low. The
cxplanatory power for the smallest size quartile is consistently greater than those for the
medium-size quartiles. This aspect of the results is puzzling.2!

CONCLUSIONS

The use of risky debt creates agency conflicts between stockholders and bondholders,
Existing theoretical research states that firms mitigate these agency problems by using
bond features such as short maturities and covenants. Some authors have suggested that

sectton, fime-series regression using annual observations rather than ten year averages yields results simi-
lar to those reported.

" Ie cut-offs for the first three size quartiles are $81 million, $284 million, and $1.3 biblion,
respectively.

3] C . . . . o . . L .
The coefficients for firm size, R & D, and volaility of earnings are significantly different across the two
extreme size quarliles,

A . . . - -
U An integrated medel of the choice among various bond provisions in the presence of agency conflicts
would provide valuable insights and suggest directions for future empirical research.,
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shortening maturitics is not an c{ficient alernative due to the consequent increase in issue
costs. The relevant empirical research seems to support this contention. These studies,
however, use a measure of short-term debt that combines both the leverage and maturity
decisions. This paper {ocuses exclusively on the maturity decision and documents that
shorter debt maturities are linked to a higher potential for agency conflicts.

Previous empirical research provides cvidence that long-term debt with complex pro-
visions also 1s uscd in resolving agency conflicts. The extent of substitution between
maturity and these other provisions should depend on the magnitude of issue and coniract-
ing costs. Our evidence indicates that the link between the use of short maturities and the
potential for agency problems is stronger for larger {irms that have lower issue costs. The
important role of issue costs in influencing firms' financial decisions (Flannery, 1986;
Titman and Wesscls, 1988; and Fischer, Heinkel, and Zechner, 1989} calls for a thorough
and updated documentation of the magnitude of these costs.
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