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Abstract

We show that there is a negative relation between leverage and future growth at the
firm level and, for diversified firms. at the business segment level. This negative reiation
between leverage and growth holds for firms with low Tobin’s ¢ ratio. but not for high-¢
firms or firms in high-q industries. Therefore, leverage does not reduce growth [or firms
known to have good investment opportunities, but is negatively related to growth for
firms whose growth opportunities are either not recognized by the capital markets or are
not sufficiently valuable to overcome the effects of their debt overhang.
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1. Introduction

A centra; issue in finance is whether leverage aflects investment policies. On
one side of this issue are those who maintain that a firm’s capital structure is
esseniially irrelevant. A firm with good projects grows no matter how 1ts balance
sheet looks, because it can always find funding. Miller (1991, p. 481) argues that
we should not ‘waste our limited worrying capacity on second-order and largely
self-correcting problems like financial leveraging’. For those on the other side,
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however, high leverage reduces a firni’s ability to finance growth through
a liquidity effect.’ Myers (1977) shows that, in extreme cascs, a firm's debt
overhang can be large enough to prevent it [rom raising funds to finance positive
net present value (NPV) projects.

This paper examines the relation between leverage and growth over s period
of 20 years and finds a strong negative relation. This relation holds irrespective
of firm size, how leverage is measured. and of which variables are used io
forecast growth. Using regressions of investment on the components oi cash
flow, we show that a dollar less of operating cash flow is associated with
a smaller decline in investment than a dollar less of cash flow brought about by
an increase in debt service.

Management chooses leverage based on its private information about fuiure
firm growth. The existing capital structure literature suggests that imanagers of
firms with valuable growth opportunities should choose lower leverage because
these firms might not be able to take advantage of their investment opportuni-
ties if they have to raise outside funds.? Consequently, a negative relation
between future growth and leverage could arise because managers of firms with
good growth opportunities choose low leverage. Such a result might obtain even
in regressions that control for growth opportunities because leverage reflects
managemeni's information about growth opportunities. In this case, Miller's
dismissal of concerns about leverage would be correct even though there is
a negative relation between future growth and leverage.

To address the issue that leverage might proxy for growth opportunities, we
use an approach pionieered by Lamont (1993). In a paper on oil companies, he
examines whether a contraction in a firm’s core business segment affects invest-
ment in noncore segments. If leverage only proxies for a firm’s growth oppor-
tunities, we would not expect to observe as strong a relation between growth
and leverage for the firm’s smaller segments as we do for the firm as a whole and
for its main core segment. In general, the growth opportunities of noncore
segments should have less impact on leverage decisions than the growth oppor-
tunities of the core segment of a firm. Using the Compustat segment tapes, we
show that (1) noncore segment growth is negatively related to leverage and (2)
the extent to which growth is related to leverage is as important for noncore
scgmenis as it is for core segments or for the firm as a whole.

Theories of optimal capital structure based on the agency costs of managerial
discretion suggest that, in some cases, the adverse impact of levcrage on growth
increases firm value by preventing managers from taking poor projects (Jensen,
1986, Stulz, 1990). Hance, the negative relation between leverage and growth
could be due to the fact that leverage restricts managers of firms with poor

! See Bernanke, Gertler, and Gilchrist (1993} for a review of this literature.

2See Harris and Raviv (1991) for a review of capital structure theories.
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investment opportunities from investing when they should not. In our sample,
the negative relation between leverage and growth holds strongly only for firms
with [ow Tobin's g ratios, or firms that do noi havc valuable investment
opportunities known to outside investors. The fact that leverage iowers the
growth of such firms is consistent with the agency costs of managerial discretion
view that debt has a disciplinary role.

Though several authors have related investment to leverage, they reach
conflicting conclusions using approaciics that differ substantially from the direct
approach used in this paper. First, Whited (1992) shows that investment is more
sensitive to cash flow in firms with high leverage than in firms with low leverage.
Cantor (1990) shows that investment is more sensitive to earnings for highly
levered firms. Kopcke and Howrey (1994) use balance sheet variables as separate
regressors in the investment equation, and argue that these effects are not
important. Opler and Titman (1994) show that sales growth is lower for firms in
the three highest deciles of leverage, but especially so within distressed indus-
tries. When they split their sample by size, they find that leverage has a positive
eflect on sales growth for large, highly levered firms that are not in distressed
industries. Sharpe (1994) shows that the effeci of sales growih ou empioymeiii
depends on leverage. In particuiar, employment for highly levered firms is less
sensitive to sales growth during recessions.

Our paper proceeds as follows. Section 2 introduces the data. In Section 3, we
present our results on the correlation between leverage and growth. Section
4 investigates the relation between leverage and growth for noncore business
segments of diversified firms. In Section 5, we show that the relation between
leverage and growth is driven by the firms in our sample that do not have good
investment opportunities. Section 6 tests the robustness of our results using
different samples as well as different measures of growth opportunities, leverage,
and growth. Section 7 concludes.

2. Data

In this section, we present our base sample. We have chosen this sample of
large industrial firms for several reasons. First, if there is a relation between
growth and leverage, we would expect it to be weaker for large firms that are
established and have already used public securities markets. Showing the exist-
ence of a relation for these firms is more convinc'ng than finding a relation in
a sample dominated by small firms. Second. a relation between growth and
leverage for small firms has weaker implications for aggregate economic growth
than does a relation between growth and leverage for large firms. Third, the data
we need are generally more available for larger firms. Thus, the composition of
our sample s not significantly affected by data omissions. This issue is impor-
tant because, were we to extend our analysis to small firms, a substantial {fraction
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of the yearly data would be incomplete. The population of firms that repoit
complete data might then be different in subtle ways that could influence our
conclusions.

Because of these considerations, we restrict the base sample for each year to
firms with cne billion dollars in sales in 1989 dollars. This restriction does ne’
create a sampile selection bias, because our analysis focuses on how those firms
that meet our size criterion in a given year grow in subsequent years. All of the
data are obtained from Compustat (including the research tapes). The sample
spans the years 1970 to 1989. We restrict our sample to industrial firms (SIC
codes between 2000 and 2999) to avoid concerns with reguiation. Firms in-
cluded in the base samplc must have Jdata on sales, number of employees, and
capital expenditures for the base year {(year 0) and year + 1. The base yearis the
year from which growth is measured. The sample contains 640 different firms; of
these 640 firms, 142 firms satisfy our sampling criteria every year.

Throughout the paper, we use tiree growth measures. The first is net invest-
ment in year + ! divided by the book value of fixed assets in year 0. Net
investment is measured as capital expenditures in year + 1 minus depreciation.
The second measure is the growth rate of real capital expenditures, defined as
the ratio of capital expenditures in year + 1 adjusted for inflation (using the
CPI) to the capital expenditures in year 0, minus one. This measure captures the
rate of change of investment. Our final measure is the ratio of the number of
employees in year + 1 to the number of employees in year 0, minus one. This
measure captures the growth rate of employment. For the growth rate measures,
we also use measures computed by taking the ratio of year + 3 to year 0.
Table 1 provides summary statistics on our growth measures.

Our main results use the same definition of leverage, namely the ratio of the
book value of short-term and long-term debt to the book value of total assets. In
comparisons of leverage across firms, a market value measure of leverage would
give too much importance to recent changes in equity values. If we regress
growth measures on a market-based leverage measure, we could be regressing
growth on the market’s expectation of growth as reflecte:d in the firm’s stock
prize, producing a negative relation between leverage and growth. In contrast,
the book value measure of leverage does not reflect recert changes in the
market’s valuction of the firm. Table 1 provides statistics ‘or our leverage
measure. The spread of leverage is nontrivial for each year in the sample.
Typically, the 25th percentile of leverage is about 30% lower than the median,
and the 75th percentile is about 30% higher.

To investigate the relation between growth and leverage, we control for
variables that affect the growth measures we use. We first control for Tobin’s q.
the ratio of the sum of the book value of debt and market value of equity to the
repiacement cost of the firm’s assets, since firms with higher ¢’s have more
valuable growth opportunities. Replacement cost is estimated using the Linden-
berg and Ross (1981) algorithm with the modifications described in Lang, Stulz,
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Table i
Growth, leverage, and investment opportunity set measures

The sample period is 1970 1989. Included firms have $1 billion of sales tn 1989 dollars for each year
in which they appear in the sample. All data are obtained from Compusiat. Investment is capital
expenditures minus depreciation for year + | divided by the book value of fixed assets at the end of
year 0. Employment growth is the percent change in employment. Capital expenditures growth is the
percent change in capital expenditures adjusted for infiation. Book leverage is debt divided by total
assets(TA). Market leverage is debt divided by book debt plus the market vaiue of equity. All growth
measures are obtained by comparing a variable at the end of the year in which the firm enters the
sample to its value at the end of the following {third) ycar for one-year (three-year) growth measuyres.
Cash flow is gross of inlerest payments.

Standard

deviation
Mean 25th 75th {(# of firm-
{1-statistic) percentile Median percentile y2ars)
Net investment/ 0.122 0.041 0.096 0.164 (.148
fixed assews (68.04) {6.945)
I-year employment 0.013 -- 0.046 0.003 0.054 0.163
growth (6.84} {7.623)
3-year employment 0.036 -0.114 0.003 (1136 0.294
growth {912 (5.645)
1-year capital 0.111 - 0.196 0024 0.284 0.536
expenditures growth (17.48) {7.040}
3-year capital 0.237 - 0.264 0.074 0514 0.754
expenditures growth (23.59) (5.648)
Cash flow/TA 0.106 0.079 0.104 0.123 0.058
(15242) {6913
Tobin’s g 0.961 0.509 0715 1.083 0.908
(88.04) (6,929)
Book leverage 0.243 0.164 0.234 0.367 0.124
(164.22) {7049}
Market leverage 0.323 0171 0.291 0.448 0.203
(134.28) {7.049)

and Walkling (1989). Table | provides summary measures for Tobin’s g for the
firms in our sample.

We also control for cash flow before interest expense divided by total assets.
Fazzari, Hubbard. and Petersen (1988). Hoshi, Kashyap, and Scharfstein (1991),
and others, provide evidence that investment is related to the availability of
internal funds.® Usual cash flow measures are net of interest expense. However,
cash flow net of interest cxpensc only partially captures the effect of leverage,

3See Kaplan and Zingales (1595 for a criticai perspective of thesc results.
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because firms with higher interest expensc have greater leverage. Consequently,
cash flow net of interest expense may proxy for a firm’s capital structure rather
than for the availability of internal funds for investment. To identity the relation
between capital structure and growth, it is therefore better to use a cash flow
measure gross of interest, since such a measure is less dependent on a firm's
capital structure. This measure i1s still somewhat affected by a firni’s capital
strurture because a firm’s tax pavments depend on its capital structure. Table 1
provides summary statistics for our cash flow measure. We also control for sales
growth from year —1 to 0 to allow for a multiplier effect.

Table 2

Corrclations among variables used in this study

The first line gives the correlation between two vartables using the raw daia: the second line gives the
correlation using indusiry-adjusted variables. Industry-adjusted variables arc obtained by subtract-
ing the industry median at the four-digit SIC level. Net investment s capital expenditures minus
depreciation in year + 1 divided by fixed assets (FA) at the end of year 0. Capital expenditures
growth is the pereent change in capital expenditures adjusted for inflation. . mployment growth is
the percent change in employment. Cash flow is gross of interest expense.

1-year 3-year
capital capital 1-vear 3-year
expend- expend- employ- employ-
Net iture iture ment ment Book
invesiment  growth growth growth growth leverage
Net investiment 1.00 0.65* 0.08* 0.38* 0.23* - 0.14*
1.00 0.66* 0.09* 0.37* 0.24* —0.10*
I-year capital 0.65* 1.00 0.40* 0.39* 0.22* - 0.11*
expenditure growth 0.66* 1.00 0.38* 0.37* 0.23* —009*
3-ycar capital 0.08* 0.40* 1.00 0.20* 0.39* —0.09*
expenditure growth 0.09* 0.38% 1.00 0.16* 0.36* - 0.08*
1-year employment 0.38* 0.39* 0.20* 1.00 0.56* —0.08*
growth 0.37* 0.37* 0.16* 1.00 0.57* —0.07*
3-year employment 0.23* 0.22* 0.39* 0.59* 1.00 -0+
growth 0.24+ 0.23* 0.36* 0.57* 1.00 —0.10*
Capital expend- (0.26% —0.14* — 0.24* 0.07* 0.05* 0.01
itures {0)/FA 0.22* —0.13* - 0.23* 0.07* 0.04* 0.035
Tobin's g 0.13* 0.05* 0.07* 0.14* 0.18* — 0.19*
0.15* 0.06* 0.05% 011 0.13* - 0.18*
Cash flow/TA 0.23* 0.06* 001 0.12* 0.14* - 0.10*
0.18% 0.04 0.00 (.12*% 0.17* - 0.02%
Market leverage -021* —0.13* —0.12* - 0.16* - (.21 0.75*

- 0.17* ~ 011 — 0.09* —0.13* - 0.18* 0.76*

*Significant at the 0.01 level
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Tabie 2 shows the correlations among the variables used in this study. There
i1s a strong negative correlation between bock leverage and each growth
measure. At the same time, however, leverage is negatively correlated with ¢, and
g is positively correlated with ajl growth measures. {n addition, leverage is
negatively correlated with cash flow before interest. which itself is positively
correlated with most growth measures. Not surprisingly, the correlations of
market value leverage (defined as the ratio of book debt to the sum of book debt
plus the market value of equity) with the growth measures have the same sign.
but are stronger than the correlations of book leverage with the growth
measures. Though these correlations lead to the conclusion that there is a nega-
tive relation between growth and leverage, this relation could result from the
relation between leverage and ¢, cash flow, and accounting earnings. We must
therefore consider multivariate regressions which will allow us to estimate the
relation between growth and ieverage while controlling for these other variables.
The high correlation between market leverage and book leverage indicates that
the choice of a leverage measure may not be very important. Ir Section 6, we
show that our results also hold with the market measure of leverage.

3. Regressions of growth on leverage and other firm characterisiics

In Table 3, we present regressions of the growth measures on leverage, the
control variables discussed above, and a constant, plus indicator variables for
each year. Growth can be high for firms in a given year because of the business
cycle. If, simultaneously, leverage happens to be low, we might find a negative
relation between growth and leverage, because leverage proxies for business
cycle effects. To avoid this, we estimate the relation between growth and
leverage in regressions with indicator variables for cach year. We do not
reproduce the coeflicients for these indicator variables. In all regressions, we use
the White adjustment for heteroskedasticity, since the error term for individual
firms is likely to be correlated within industries. In Section 6, the alternative
approach of estimating the regressions year by year leads to similar results when
we control for variables that might explain growth in the absence of leverage.

Table 3 shows that there is a strong negative relation between book leverage
and growth. One way to evaluate this relation is as follows: the average one-year
growth in capital expenditures in the sample 1s 11.1%, and the average book
leverage is 24%. Our point estimate for the leverage coefficient implies that
a firm that has half the average book leverage would have capital expenditures
growth of about 16.3% instead of 11.1%, a difference of about 50%. Therefore,
the relation is economically important. Cash flow has a positive effect on growth
for all regressions. The multiplier effect captured by sales growth is significant in
all regressions. Capital expenditures are associated with subsequent increases in
employment and decreases in capital expenditures growth.
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Table 3
Regressions of growth measures on leverage

The sample period s 1970 1989. Included firms have S1 billion of sales in 1989 dollars for each year
in which they appear in the sample. All data are obtained from Compustat. Investment is capital
expenditures at year 0 minus depreciation divided by fixed assets (FA) at the end of year 0. Capital
expenditures growth is the percent change in capital expenditures adjusted for inflation. Employ-
ment growth is the percent change in cmpioyment. Book leverage is defined as the ratio of totai debt
tc the book value of total assets, and ¢ is defined as the ratio of the market value of equity plus the
bouk value of debt to the replacement cost of the assets. All explanatory variables are computed for
the base year; flow variables are normalized using total assets {TA) at the end of the previous year.
p-values are in parentheses,

I-year 3-year
employ- employ- I-vear capital  3-year capital
Dependent investment/ ment ment expenditures expenditures
variable FA(O) growth growth growth growth
{(# of obs.) (6.791) (6.777) (5.478) {6.795) {5.480)
Intercept 0.002 - 0.04) 0.054 0.079 0.365
{0.020) {0.001) (0.019) {0.055} (0.001)
Book leverage, TA - 0.105 — 0.066 —0.200 — 0480 - 0.634
(0.001) (0.000H) {0.001) (0.001} {0.001)
Cash flow/TA 0324 0.238 0.643 0.378 0.754
(0.001) {0.001) (0.001) (0.039) (0.011)
Capital expenditures; 0.105 0.023 —0.0ts ~ (.368 - 1066
FA{-1) (0.001) {0.012) (0.571y 10.012) {0.001)
Sales growth 0015 0.029 0.172 0.277 0.409
(0.068) (0.007) (Q.001 (0.0010 {0.001)
Tobin’s g 0.017 0.017 0.033 0017 0030
(0.001) (0.001) (0001 {0.014) (0.016)
R-sq 0.148 0.060 (.094 0.037 0120

The results in Table 3 do not control for irdastrv effects. One approach to
controlling for industry effects, cited in the capita;: structure literature, is to allow
for industry indicator variables (see, for instance, Bradley, Jarrell, and Kim,
1984). The problem with this approach is that we are specifically concerned with
whether firms that grow more in an industry have higher or lower leverage than
other firms in the same industry. Therefore, instead of using industry indicator
variables, it makes more sense to adjust all of our variables - except for the year
indicator variables - by the industry median. For each firm then, we compute
the number of firms with the same four-digit SIC code. If there are five or more
firms with the same four-digit code, we subtract from each firm characteristic the
median industry value. If there are fewer than five firms with the same four-digit
code, we compute the number of firms with the same three-digit code. If this
does not produce an industry with at least five firms, we then go to the two-digit
code.
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Table 4
Industry-adjusted regressions of growth measures on leverage

The sample period is 1970-1989. Included firms have 31 billion of sales in 1989 dollars for each year
in which they appear in the sampie. All data are obtained from Compustat. investinent is capital
expenditures at year O minus depreciation divided by fixed assets (FA) at the end of year (. Capital
expenditures growth is the percent change in capital expenditures adjusted for inflation. Employ-
ment growth is the percent change in employment. Book leverage is the ratio of total debt to the
book value of total assets. and q is the ratio of the market valuc of equity plus the book value of debe
to the replacement cost of the assets. All explanatory variables are computed {or the base vear: flow
variables are normalized using total assets {TA) at the end of the previous year. p-values are in
parentheses.

{-year J-year I-vear 3-year
cmploy- employ- capital capitul
Dependent Invesiment: ment meiit expenditures expenditures
vaniable FA(O) growth growth growih growth
{# of obs)) 6.791) (6.777 {5478) (6.795) {5.480)
Intercept 0.002 0.003 0.033 C.081 0.158
{0.581) (0.603) {0.021) (G.001) {0001
Bock leverage - 0.089 - 0.057 —Q.155 — thd42§ — .416
(0.001) (0.008) (0.001) (0.001) (0.601Y
Cash flow, TA 0.287 (0.256 0.800 0.336 0.755
(3.001) {0.001) (0.001) 0.049) 10.007)
Capital expend- J.088 0.014 - 0.096 — (.283 - .813
itures (O)/FA (0.001) ((.184) {0.001) {0.009) (0.000)
Sales growth 0.012 0.029 (217 Q.21 0.238
(0.177) (0.068) (0.000) (0.001) {0.602)
Tobins' g Q018 g0i8 0.031 (XA 0.045
{0.001) {0.001) {0.001 (0.002) {0.004)
R-sq 0.07¢ 0.026 0.049 Q.03 0.055

Table 4 provides the regression estimaic, obtained after adjusting all vari-
ables for industry effects. Again, we find a strong relation between leverage and
growth. The interpretation of the resuits obtained here is that firms with greater
leverage than the industry median grow less than the industry median, This
result holds even though we control for casii flow, capital expenditures, sales
growth, and g. The control variables have the effect we would expect: industry-
adjusted growth is positively related to industry-adjusted cash flow, sales
growth, and g. Typically, g is five times book leverage and ten times cash flow
divided by total assets. Therefore, for investment, a firm with twice the median
leverage has to have a g equal to twice the median g, or a cash flow equal to
twice the median cash flow, to have investment equal to the median. These
resuits mean that the cash .Jow, leverage. and g coefficients have almost equal
economic significance mn the investment equation. For the other growth
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measures, the cconomic significance of cash flow is greater than the economic
significance of leverage for the employment growth measures, but not for the
capital expenditures growth measures. For capital expenditures growth, the
economic significance of leverage is greater than the economic significance of g;
the opposite is the case for the employment growth equations.

One important way to directly assess the economic importance of the relation
between ieverage and growth is to investigate whether the relation between
growth and debt service is stronger than the relation between growth and cash
flow. Eatlier literature focuses on cash flow net of debt service. thus assuming
that the effect on growth of a dollar more of debt service is the same as the effect
on growth of a dollar less of cash flow from operations. We have argued here

Table §
Industry-adjusied regressions of growth measures on deot service

The sample period is 1970-1989. Included firms have 31 billion of sales in 1989 dollars for the year in
which they appear in the sample. All data are obtained from Compustat. investment is capital
expenditures at year 0 minus depreciation divided by fixed assets (FA) at the end of year 0. Capital
expenditures growth is the percent change in capital expenditures adjusted for inflation. Employ-
ment growth is the percent change in employment. Debt service is defined as interest paid divided oy
total assets. and g is the ratio of the market valuc of equity plus the book value of debt 10 the
replacement cost of the assts. All explanatory variables are computed for the base year; flow
variables are normalized using total assets (TA) at the end of the previous vear. p-values are in
parentheses. The las. row provides p-values for the test that the coefficient on debt service is equal to
minus one times the coefficient on cash flow.

1-year 3-year
employ- employ- 1-year capital 3-year capital
Dependent Investment/ ment ment expenditures cxpenditures
variable FA(0) growth growth growth growth
(# of cbs.) (6.791) {6.777) (5.478) (6.795) {5,392)
Intercept 0.003 0.003 0.034 0.082 0.159
(0.529) (0.526) (0.016) (0.001) {0.001}
Debt service — 0.553 --0.740 —2.267 -- 2,094 — 1.852
{0.001} (0.001) (0.001) {0.001) {0.040)
Cash flow, TA 0.292 0.251 0.777 0.368 0.784
(0.001) (0.001) (0.001) (0.028} {0.006)
Capital expend- 0.086 0013 ~0.102 —0.291 —0.824
itures (OYFA (0.001) 0.250) (0.001) (0.008) (6.001)
Sales growth 0.011 0.030 0.220 0.202 0.246
(0.210) (0.007) (0.001) (0.001) {0.003}
Tobin’s g 0.019 0.018 0.029 0.033 0.051
(0.001) (0.001) (0.001} 0.001) (0.001)
R-sq 0.077 0.027 0.055 0.030 0.052
p-value for 0.126 0.010 0.00! 0.002 0.279

test of equality
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that there should be a2 multiplier effect of leverage, ie., that a doliar of debt
service reduces liquidity and increases the cost of outside funds. Table § provides
direct evidence on this issue. For ali regressions, the coefficient on debt service is
substantially larger in absolute value than the coefficient on cash flow. For the
Investment equation, the coefficient on debt service is almost twice the coefh-
cient on cash flow in absolute value, suggesting that there is a substantial
multiplier effect to leverage compared with cash flow. It follows that regressions
that consider leverage only through its effect on cash flow net of interesi
payments seriously underestimate the relation between leverage and fir~
growth.

One concern about the results in this section is that all our regressions are
estimated using ordinary least squares, which could bias our coefficients to the
extent that leverage is not a predetermined variable but depends instead on
management’s knowledge of the firm’s investment opportunities. To investigate
this possibility, we set up a system of two equations, one for growth and one for
leverage, which we estimated simultaneously, allowing leverage to depend on
future growth and growth to depend on leverage. Although not reproduced
here, our results for the relation between growth and leverage using this
approach are similar to the results reported in this section. Unfortunately, the
other regression coefficienis seem sensitive to the specification of the two
equations, suggesting that the regressions presented in this section are more
robust than those estimated in a two-equation system.

4. Leverage and the growth of noncore segments of diversified firms

The theoretical capiial structure literature implies that firms with valuable
growth opportunities should choose low leverage. Smith and Watts (1992)
provide supportive evidence in cross-sectional regressions of leverage on growth
opportunities and Jung, Kim, and Stulz (1995) show that firms with valuable
growth opportunities are more likely to issue equity when they raise external
funds. This evidence raises the question of whether the relation between growth
and leverage arises because leverage proxies for growth opportunities that are
not captured by our other proxies for growth opportunities. This problem is
similar to another problem in thz literature that relates investment to cash flow.
In that literature, a positive relation between investment and cash flow could be
accounted for by the role of cash flow as a proxy for investment opportunities.
It has thus become common to investigate samples in which liquidity differs
and growth opportunities are the same. For instance, Hoshi, Kashyap, and
Scharfstein (1991) compare the relation between cash flow and investment
for Japanese firms that belong to a Keiretsu and those that do not. The
argument is that, since the Keiretsu provides liquidity, cash flow should not be
closely related to growth for Keiretsu firms.
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To understand better whether leverage proxies for unobserved growth
opportunities, we follow here the strategy employed by Lamcnt (1993), who
investigates whether a change in liquidity not associated with a change in
growth opportunities affects investment. His insight 1s to look at nonoil divi-
sions of oil companies when the price of oil falis. These companies suffer
a liquidity shock, but :his liquidity shock should not correspond to a worsening
of the investment opportunities of their nonoil divisions. Lamont’s finding that
oil companies cut investment in nonoil divisions following a drop in oil prices is
evidence in support of the role of liquidity. Here, we follow the same strategy but
with a different motivation and a different sample. When management of
a diversified firm chooses its leverage, it does so based on its information about
growth opportunities for the firm as a whole. However, the growth opportuni-
ties of divisions removed from the core of the firm should not have much impact
on the firm’s capital structure. Consequently, if leverage proxies for growth
opportunities, the relation between leverage and growth should be much stron-
ger for core divisions than for norcore divisions.

To investigate this issue, we use the Compustat segment files from 1986 to
1991. In each firm, we designate a segment as a ‘core’ segment if its four-digit SIC
code is the main SIC code of the firm, and classify other parts as noncore
segments. To ensure that the firm has segments with sufficiently different growth
prospects, we require that the firm has segments in different one-digit SIC codes.
We only use segments with $20 million of sales or more that are in one-digit SIC
codes 2 and 3. With this approach, we obtain 2,566 capital expenditures
observations for nonco:e segments, and 950 capital expenditures observations
for core segments. As shown in Table 6, the median ratio of the book value of
a firm's core segment to the book value of the firm’s total assets (core segment
capital expenditures to total capital expenditures) is 0.42 (0.47), whereas the
median ratio of the book value of a noncore segment’s assets to the book value
of total assets (noncore segment capital expenditures to total capital expendi-
tures) is 0.19 (0.20).

The segment files have limited information about segment investments, assets,
and profitability. Consequently, we cannot estimate regressions similar to those
in Section 3 at the segment level. Further, firms reclassify segments over time so
it is difficult to link segment data from year to year. To eliminate this problem,
we regress the dependent variable on the segment’s ROA for the same period,
and on the firm’s book leverage from the previous period. We use two different
dependent variables. The first is a segment’s capital expenditures net of deprecia-
tion divided by total assets. This dependent variable is the segment equivalent of
the investment measure we use. The second dependent variable is a segment’s
capital expenditures without subtracting depreciation. This measure provides
a sense of how financing within the firm is related to leverage. A cove division
could have net investment related to leverage simply because it has a lot of fixed
assets and hence substantial depreciation, even though that division is not
growing. Table 6 also provides regression results for industrial firms listed in the
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Table 6
Regressions of investment on leverage using segment data

These regressions divide segments of firms in the Compustat Segment Files from 1986 10 1991
hetween core business segments {same four-digit ST1C code as the firm's primary SIC code) and
noncore segments. Only segments with $20 million in sales of firms that hiuve segments with different
one-digit SIC codes are included in a given year. ROA is the return on assets corresponding to the
unit of measurement of the dependent variable «nd is observed in the same vear as the dependent
variable. Leverage is the firm’s book leverage observed the year before. The firm sample includes all
industrial firms with sales of 320 million in 4 given vcar. The sample includes 2,566 noncore segment
years, 950 core segment years, and 8,707 firm years. p-values are in parentheses.

Noncore segments Core segments Firm

Punei A. Medans of selected cariaptes
Segment assets/TA 0.188 0.423 JREEY)

Segment capital expenditures/ 0.198 0.172 1.000
Total capital expenditures

Panel B. Capiutal expenditures minus depreciation to total asscts

Constant 0.025 0.031 0.017
10.001) {0.001) (0.001)
ROA 0.027 0.042 0.151
(0.040) (0.001 {0.001;
Leverage —0.031 — 0.047 —0.021
(0.001) (0.001) {0.001)
R-sq 0.017 G.042 0136

Punel C. Capital expenditures to total assets

Constant 0.076 6.077 0.074
(0.0601) (0.001) {0.001)
ROA 0.058 H.031 0031
(0.001H) (0.001} (0.001)
Leverage - 0.039 - 0.020 —0.027
0000 (0.001) (0.001)

R-sq 0.035 0.018 0.017

Compustat tape with sales of $20 million. Thus, the segment level regressions are
similar to regressions for firms that satisfy a size cutoff that is similar to the one
we use for the segments.

We find that the coefficient on leverage is always negative and significant. At
the firm level, we find that leverage matters when we estimate similar regressions
even when we include firms as small as those with $20 million of sales. There is
little difference between the coefficients on leverage in the firm regressions and
the noncore segment regressions. Throughout the table, there is no evidence to
support the view that the capital expenditures of noncore segments are less
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ser:sitive to leverage than the capital expenditures of firms. Compared to core
segments, we find that for capital expenditures minus depreciation divided by
total assets, the coefficient on leverage is larger in absolute value for core
segments than for noncore segments: the opposite holds for capital expenditures
divided by total assets. The evidence in Table 6 does not seem consistent with
the argument thai the negative relation between leverage and growth obtains
because the endogeneity of ieverage makes it a good proxy for growth.

Table 7

Regressions of investment on leverage using segment data and different definitions of core segments
These regressions divide segments of firms in the Compustat Segment Files from 1986 to 1991
between core business segments and noncore segments. Only segments with $20 million in sales of
firms that have segments with different one-digit SIC codcs are included in a given year. ROA is the
return on assets correspondiiig to the unit of measurement of the dependent variable and is observed
in the same year as the dependent variable. CapEx denotes capital expenditures. Leverage is the
firm's book leverage observed the year before. TA denotes total assets. p-values are in parentheses.

Panel A. Mcdians of selected variables

Segment assets/Firm asscts Scgment CapEx/Firm CapEx

Core Noncore Core Noncore
Pancl B definition 0.335 0.165 0.380 0.174

Panel C definition 0.460 0.154 0.528 162

Panel B. Core segment defined as any segment that has the same two-digit SIC code as the firm

CapEx — Depreciation/TA CapEx/TA
Noncore Core Noncore Core
Intercept 0.021 0.034 0.078 0.075
(0.001) (0.001) (0.001) (0.001)
Leverage —0.026 - 0.046 ~0.041 —0.032
(0.001) {0.001) (0.001) (0.001)
ROA 0.051 0.010 0.046 0.056
{0.001) (0.539) (0.001) {0.014)
R-sq 0.025 0.028 0.024 0.033
Panel C. Core segment defined as segmetit with largest sales
Noncore Core Noncore Core
Intercept 0.024 0.034 0.078 0.072
{0.001) {0.001) {0.001) (0.001)
Leverage ~0.036 — 3.037 —~0.043 - 0.027
(0.001) {0.001) (0.001) (0.001)
ROA 0.039 0.019 0.039 0.077
(0.001) (0.628) (0.001) (0.021)
R-sq 0.026 0.018 4 0.029 0.036
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The extent to which the evidence in this section attenuates concerns about the
proxy issue depends on whether our definition of core segments is appropriate.
In Table 7. we use two different definitions of core segments. First, weidentify as
a core segment any segment that has the same two-digit SiC code as the firm’s
primary two-digit SIC code. Second, we avoid using SiC codes altogether and
identify as the core segment the segment that has the largest sales. It is

Table &
Regressions of investrnent on feverage using segment data and different definitions of leverage

These regressions divide segments of firms in the Compustat Scgment Files from 1986 1o 1991
beiween core business segments (same four-digit SIC code as the firm's primary SIC code) and
noncore scgments. Only segments with $20 million in sales of firms that have segments with different
one-digit SIC codes are included in a given year. ROA is the return on assets corresponding to the
unit of measurement of the denendent variable and is observed in the same year as the dependent
variabic. The leverage measure is obtained at the firm level the vear before. p-values are in
parentheses.

Punel A. (Capital expenditures — Depreciation);Segiment’s assets

Noncore Core Noncore Core Noncore Core
Intercept 0.025 0.030 0.029 0.031 0.023 0.029
{0.001) 10.001) {0.000 (0.001) (0.001; {0.001)
Interest/Assets —-0.292 - 0.379
(0.u01) (Q.001)
Market leverage - 0033 - 0.035
(0.001) (0.001)
Long-term leverage - 0030 ~0.04%
{0.001) (0.006}
ROA 0.026 0.044 0018 0.035 0029 (.04}
(0.044) {G.001) (0.159) (0011 {0023 (0.002)
R-sg 0.020 0.046 0.038 0.023 0.022 0034

Panel B. Capital expendituresiSegment’s assets

Noncore Core Noncore Core Noncore Core
Intercept 0.076 0.077 0.08n0 0.081 0072 073
(0.001) (0.001) (0.001) (0.001) {0.001) (¢ )
Interest, Assets -0.334 — 0.283
{0.001) {0.001)
Market leverape - 0.040 —0.034
(0.001) (9.001)
Long-term leverage - 0.035 ~0.025
{0.001) (0012
ROA 0.056 0.032 0.045 0.022 0.060 0.031

(0.001) {0.046) (0.006} (O 181} (0.000) {0.053)
R-sq €.039 0.025 (0.014 0.035 0.030 0012
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interesting that in this second case the median ratio of core segment assets to
firm assets is the highest. 0.460, and that the core segment defined this way
receives more than half the firm’s total capital expenditures. Nevertheless, the
results of Table 6 still hold irrespective of the definition of the core segment. In
fact, when the core segment is defined as the segment with the largest sales, the
leverage coefficient in the net capital expenditures regression is just about the
same for core and noncore segments ( — 0.036 versus — 0.037). As in Table 6,
the leverage coefficient is higher in absolute value for nencore segments when
the measure of growth is capital expenditures gross of depreciation. In Table 8,
we investigat= whether our results are sensitive to the measure of leverage used.
We estimate our regressions using three different measures of leverage: interest
payments relative to total assets, market leverage, and the ratio of long-term
debt to total assets. Again, we find that noncore investment is negatively related
to leverage. The coefficient on leverage is greater in absolute value for core
investment when the dependent variable is investment net of depreciation and is
smaller for core investment when the dependent variable is investment gross of
depreciation. Finally, we investigate whetuer our results hold year by year as
well. Although not reported here, we found that the rclation documented in
Table 6 holds for every year in our s.raple.

5. Growth opportunities and leverage

The strong negative relation between leverage and growth at the firm and
segment levels raises the question of whether leverage unifornily lowers growth
regardless of whether a firm has good investment opportunities. Much of finance
theory implies that leverage should have less of an effect for firms whose
valuable investment opportunities are recognized by the capital markets, ie.,
firms with high Tobin’s g. In contrast, leverage should have a negative effect on
growth for firms doing poorly because of a lack of recognized investment
opportunities, poor managerial performance, or other rcasons. The cost of
capital of these firms increases with their leverage because, in contrast to firms
with valuable investment opportunities, it is not clear that funds raised cx-
ternally will be used profitably. The alternative hypothesis is what we call the
‘naive liquidity effect,” namely that leverage reduces investment and growth
irrespective of investment opportunities. A related liquidity argument is that
leverage should reduce growth more for firms with valuable growth opportuni-
ties, because such firms have greater informational asymmetries, thus out-
side funds are more expensive for them. In this section, we investigate these
hypotheses.

Table 9 provides evidence on what happens to the relation between growth
and leverage when growth opportunities are allowed to affect the impact of
leverage on growth. In the regressions shown in Tabie 9, we allow the relation
petween leverage and g to differ between high- and low-g firms, where high-q
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Table ¢
Investment opportunities and the relation baiween growth and leverage

The sample period is 1970- 1989, Included firms have 81 billion of sales in 1989 dollars for cach your
in which they appear in the sample. All data are obtained from Compustat. Investment is capital
expenditures in year + | minus depreciation divided by tixed asscts {FA} st the end of year 0.
Capital expenditures growth is the percent change in capital exp:nditures adjusted for inflation.
Employment growth is the percent change in employment. Book leverage is defined as the ratio of
total debt to the book value of irtal assets. and g is the ratio of the market value of equity plus the
book value of debi te the replacement cost of the assets. All explanatory vanables are computed fur
the base year; flow variables are normalized using total assets (TA) at the end of the previous year.
p-values are in parentheses.

1-year 3-year
employ- employ- {-year capital 3-vear capital

Dependent Investment/ ment ment expenditures expenditures
variable FA(0) growth growth arowth growth
{# of obs) (6,791) (6,777 {5,478) (6.795) (5.480)
Intercept 0.025 —0.030 0.055 0.083 0.368

{0.012) {0.001) 10.014) (0.048) (0.001)
Book leverage. —0.125 ~ (.091 —0.249 —0.531 - 0.747
q <1} {0.001} (0.001 (0.001) (0.001) {(0L.0014
Book leverage, —0.035 0.025 0.011 - 0305 ~ 140
q>1 (0.175) 037 (0851} {0001 .28
Cash flow/TA 0.314 0.222 0.590 0.349 0.632

(0.001) (0.601} (0.001) (0.054) (0.036)
Capital expend- 0.108 0.022 —0.023 -0.370 — 1.084
itures (O)/FA (0.001) :'3.028) (0.407} {0013 {(.001)
Sales growth 0.013 0.026 0.161 0271 0.384

(0.144) {0.011) 1ooh @.001; (0001
Tobin's g 0.012 G.011 0.022 0.007 0.605

{0.061) (0.001} {0.001) {0.311) {0.634
R-sq 0151 0.064 0.101 0.088 (126

firms are firms with ¢ >1. The p-values for the difference in the leverage
coefficients for high- and low-4 firms are not reported, since in ali cases
the coefficients are different at the 0.01 level. These regressions indicate that
investment, employment, and investment growth for low-g firms are signifi-
cantly negatively related to leverage. In contrast, for four o1t of five regressions,
there is no significant relation between: growth and leverage for high-g firms. In
half of these cases, the estimated coefficient is positive. For the one-year invest-
ment growth, leverage has a significant negative coefficient for high-g firms. but
tiie coefficient is three-fifths what it is for the low-¢ firms. The strong negative
relation between growth and leverage for the whole sample therefore becomes
largely insignificant when we focus on high-g firms, suggesting that the difficulties of
botrowing against growth opportunities are not a serious impediment when
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these opportunities are recognized by outside investors. Thercfere, if leverage
reduces growth, it is through the inability of highly levered firms with poor or
unrecognized investment opportunities to obtain external funding.

Capital structure theories suggest that firms with good investment opportuni-
ties should have low leverage. This means that if the causal relation runs only
from growth to leverage, we would expect a negative relation between leverage
and growth for high-g firms. Since we find no such relation, it is important to
determine whether firms take capital structure theories so seriously that there is

Table 10
Industry-adjusted resuits for the relation between growth and leverage

The sample period ts 1970--1989. Included firms have $1 billion of sales in 1989 dollars for cach year
in which they appear in the sample. All data arc obtained from Compustal. Investment is capital
expenditures at year 0 minus depreciation divided by fixed assets (FA) at the end of year 0. Capital
expenditures growth is the percent change in capital expenditures adjusted for inflation. Employ-
ment growth is the percent change in employment. Book leverage is the ratio of total debt to the
book value of total assets. q is the ratio of the marlet value of equity plus the book value of debt to
the replacement cost of the assets. All explanatory variables are computed for the base year; flow
variables are normalized using total assets (TA) at the end of the previous year. All variables are
industry-adjusted except that the firm’s g is used to compute the interaction variable multiplying
book leverage. p-values are in parentheses.

i-year 3-year
employ-  employ- I-year capital  3-year capital

Dependent Investment/ ment ment expenditures expenditures
variable FA(0) growth growth growth growth
(# of obs.) (6,791) (6,777) (5.478) (6,795) (5.480)
Intercept 0.003 0.004 0.035 0.083 0.162

(0.477) (0.493) (0.015) (0.001) {0.001)
Bock leverage, —0.118 —0.0u8 —0.238 —~0.516 —(0.585
g <l (0.001) (0.001) (0.001) (0.001) (0.001)
Book leverage, - 0.016 0.047 0.064 —0.205 0.035
q>1 (0.660) (0.292) {0.412) 10.056) (0.846)
Cash flow/TA 0.284 0.252 0.774 0.327 0.700

(0.001) (0.001) (0.001) 0952 (0014}
Capital expend- 0.088 0.015 —0.095 —0.282 - 0812
itures (0)/FA {0.001) (0.182) (0.001) (0.001) (0.001)
Sales growth 0.011 0.027 0.213 0.206 0.247

(0.259) (0.011} (0.001) (0.0013 (0.003)
Tobin’s ¢ 0.030 0.020 0.036 0.032 0.055

(0.001) (0.001) (0.001) (0.001) (0.002)
R-sq 0.086 0.027 0.052 0.037 0.056
p-value for difference 0.0H 0.004 0.001 0.016 0.004

in leverage cocflicients
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no variation in capital structure for those with good investment opportunities.
Our results are not explained by a lack of variation in leverage for high-g firms,
however. Not surprisingly. both the mean and median of leverage are lower for
high-q firms. The interquartile range for high-g firms is 0.157 around a median of
0.159 whereas the interquartile range for low-g firms is 0.132 around a median of
0.244. However, the ranges for high- and low-g firms are similar. More than
25% of the high-q firms have Jeverage in excess of the median leverage of low-g
firms. Consequently. variation in leverage is substantial for both high-¢g and
low-g firms. Our results show that this variation does not explain cross-sectional
variation in growth for high-g firms, but does explain this cross-sectional
variation for low-g firms.

Because of the existence of industry effects for leverage emphasized by
Bradley, Jarrell, and Kim (1984), it is important to investigate whether our
results reflect the fact that, even though we have variation in leverage, this
variation is only across industries, so that leverage is a proxy for industry effects.
Table 10 shows that, when we use industry-adjusted data. there is no relation
between leverage and growth for high-gq firms, except for the one-year capital
expenditures growth where the p-value 1s 0.056.

6. Alternative specifications and samples

In this section,. we investigate the robustness of the strong negative relation
between leverage and growth for low-g but not for high-q firms. To do so, we
change the sample and the measures of leverage and growth opportunities.

In the regressions presented so far, we use book leverage as our measure of
leverage. In Table 11, we present resuits using alternative measures of leverage.
We only show results for the investment and employment growth regressions,
since the other regressions lead to similar inferences. For all measures except
market leverage, there is a significant negative relation between growth and
leverage for low-g firms, and no significant relation for high-g firms. Note,
however, that one of our measures is book equity divided by total assets; for this
measure, leverage falls as the variable increases. The coefficient on this variable
is therefore positive and significant for low-¢q firms. For market leverage, there is
a significant negative relation between growth and leverage for both high- and
low-q firms. Further, the difference between the coefficients on leverage for high-
and low-g firms is small and insignificant. These regressions show that using
market leverage can lead to different results. This finding is not too surprising,
since the firms with the highest market leverage tend to be the firms with the
worst growth opportunities for given book leverage.

In our previous analysis, we only consider ¢ as a measure of investment
opportunities. In Table 12, we use alternative measures of investment oppor-
tunities. Two of these measures are forward-looking; one is not. One concern is
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Table 12

Alternative imeasures of growth opportunitics
The sample period 1s 1970 1989, Included firms have $1 bithon of sales in 1982 doilars for each year
in which they appear in the sample. All data are obtained from Compustat. Investment is capital
expenditures at year 0 minus depreciation divided by fixed asscts (FA) at ihe end of year Q.
Employment growth ix the percent change in eroployment. Book leverage is the ratio of tetal debt to
the book value of total assets at the end of the base year {TA). The industry ¢ is median g of the
industry. Market book is the ratio of debi plus the market value of equity and of the book value of
asscis. Sales growih is the one-vear sales growth. p-valucs are in parentheses.

1-year 1-year f-year
Invest- employ- Invest- empioy- Invest- employ-
Dependent ment; ment ment; ment meit, ment
variable FA({} growth FA(Q} growth FA(0) growth
{# of obs.) {6.791} 6,777} {6.872) {6.858) (6791} (6.777)
Intercept 0.002 0.003 0.004 0.005 0.002 0.003
{0.559; {0.581) {0.213) (0.299) (0.581) {0.611)
Book leverage -~ 0.103 —0.085
induastry. g <! (0.000 10.001)
Book leverage ~0.044 0.031
industry. g > {0.210) {0.533)
Book leverage —0.146 - 0127
market ‘book <1 (0.0C1H (0.001
Book leverage —0.001 0.00%
market ‘book .- (0.977) (0.867)
Book leverage. - 0.091 —~ 0.081
sales growth <0.05 {0.001} (0.002)
Book leverage. —0.086 —-(.024
sales growth >0.05 10.002) {(.504)
Cash flow/TA - 1 0286 0.253 0.269 0.249 0.287 0.256
{0.001) (0.001) {0.001) (0.001) {0.001) {0.001)
Capital expend- 0.088 0015 0.088 0.016 0.088 0.014
itures (0)/FA {0.001) (0.166} {0.001) (0.131) (0.001) (0.189)
Sales growth 001 0027 0.016 0.034 0.012 0.027
(0.228) (0017} (0.065) (0.003) (0.192) {0.014)
Tobiu’s g 0.019 0.020 0.025 0.018 0.018 0.018
(0.001) (0.001) {0.001) {0.001) (0.001) (0.001)
R-sq 0.080 0.027 0.080 0.025 0.079 0.026

that leverage is killing off growth opportunities altogether, so that whenever
leverage matters, firms have g's iess than one. A test that investigates whether
this concern is legitimate uses the industry ¢ as a measure of investment
opportunities. This test shows no relation between growth and leverage for firms
in industries where g is greater than one. Second, we use market-to-book ratios
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to measure investment opportunitics. Again. we find no relation between growth
and leverage for high market-to-book firms. but we find a significant negative
relation for low markei-to-book firms. Finally, we use sales growth. This
measure is not forward-looking. The result that the relation between growth and
leverage depends on g does not hold when we use this measure.

In Table 13, we investigate alternative sumples. We first address the issue of
whether our resuits are due to including distressed firms in the sample. We
therefore investigate the relation between leverage and growth for the better

Table 13
Alternative samples

The sample period ts 1970 -1989. The base sampl. includes firms that have $1 billion of sales in 1989
dollars for each year in which they appear in the sample. All data are obtained from Compustat.
Investment is capital expenditures at year O minus depreciatios divided by fixed assets (£A) at the
end of year 0. Employment growth is the percent change in employment. Book leverage is the ratio
of total debt to the book valuc of toial assets at the end of the base year {TA). The industry ¢ is the
median g of the industry. Sales growth is the one-year sales growth. ROA denotes return on assets:
industry ROA is the industry median. The small-firm sample includes a random sample of firms with
more than $20 million but less than 31 billion of sales for the year in which they appear in the sample.
p-values are in parentheses.

Base sample

ROA >0.1767 Decade = 1980s Small-firm sample

I-year {-ycar {-year
Invest- employ- Invest- cmploy- Invest- cmpivy-
De. vendent ment/ ment ment; ment ment; munt
variible FA(Y growth FAO) growth FA0) growth
{# uf obs.) {3.387) {3.4061 (3:475) (3.478) {3387 {3.4006)
Intercept 0.006 3002 0.007 0,008 0.007 0002
(0.281% ic A (0.315) (0.551 {0.794) {3.916)
Book leverage, - 0ile - 091 - 0117 - 0112 - 0.134 - 0139
g <1 (0.001) 5005} 0.00h (0.001 {0.001} {0.001)
Buok feverage, 0.000 )118 0.015 0.073 0.059 - Q.019
g>1 (0.997) (0.27H {0.779) (0.285) {0.109) (0.416)
Cash flow, TA 0.157 0.124 0.202 0.192 0.472 0.346
(0021 10,032} (0.008) (0.002) {0.001) G001
Capital expend- 0.124 - 0003 0.034 0.021 0.004 0.001
itures (0) FA {0.002) {0.850} (0.001) {0.07%) {0.028) {0.672)
Sales growth 0010 0.012 0.002 0013 0.003 0.002
(0.326} (0.302) {0.854} (0.200) (0.363) {0.295)
Tobin's ¢ 0.035 0.037 0.041 0.040 0033 0.020
{0.001) (0.001) (0.008} {0.001) (0.001) (0.001)

R-sq 0.053 0.012 0.091 0.0353 0.063 (084
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performing firms. We show estimates that include only firms with a return on
assets above the saniple median. It is not the case that the relation between
leverage and growth only holds for the worst performing low-q firms. Conse-
quently, our results cannot be explained by firms in distress. Although we do not
report the results here. we aiso divide the sample into firms that perform better
and worse than their industry median. Again, our results hold up for these two
subsamples. Our results also holc for the recent past, based on a sample that
includes only the 1980s. In the last two columns of the table, we abandon our
base sample altogether. These columns provide estimates for firms too small to
belong in the base sample. Since there are many firms with sales of less than $1
billion, we had to restrict the sample and did so as follows. We select randomly
each year the same number of industrial firms with sales between $20 million
and $1 billion. A firm that appears in the sample in a given year can reappear
four years later if it still exists and still satisfies our size restrictions. Clearly, the

Table 14
Summary results for yearly regressions

The regressions of Table 6 are estimated for each year separately. The mean and median coeflicients
for the leverage variables are reported with the cross-sectional p-values reported in parentheses. The
sample period is 1970 1989. Included firms have $1 billion of sales in 1989 dollars for each year in
which they appear in the sample. All data are obtained from Compustat. Investment is capital
expenditures at year 0 minus depreciation divided by fixed assets (FA) at the end of year 0. Capital
expenditures growth is the percent change in capital expenditures adjusted for inflation. Employ-
ment growth is the percent change in employment. Book leverage is the ratio of toial debt tc the
book value of total assets, and g is the ratio of the market value of equity plus the book vaiue of debt
to the replacement cost of the assets. BLLQ (BLHQ) is book leverage times an indicator variable
that takes the value one for firms with g smaller (greater) than one. p-values are in parentheses.

I-year 3-year

employ- employ- I-year capital 3-year capital
Dependent Investment/ ment ment expenditures expenditures
variable FA(0) growth growth growth growth
(# regressicns) (20) {20) (17 (20) (17
Mean BLLQ
coefficient -0.119 - 0089 - 0223 —0.584 —0.636
(p-value) {0.001) (0.001) {0.001) (0.601) 10.001)
Med. BLLQ -0.113 -0.110 —0.184 —0.543 —0.680
(p-value) (0.001) (0.003) (0.001) (0.001) (0.001)
(% positive) 5% 15% 12% 0% 6%
Mean BLHQ
coefficient -- 0011 0.042 0.136 -0.243 0.071
(p-value) (0.790) (0.230) (0.011} {0.048) {0.660)
Med. BLHQ - 0.013 0.008 0.122 —0.223 —0.130
(p-value) (0.668) (0.323) {0.005) (0.058) (0.530)

{% positive) 45% 55% 94% 30% 35%
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regressions for small firms lead 1o results very similar tc those obtained for the
base sample.

In Table 14, we estimate our regressions annually to further investigate the
robustness of the results. This approach allows the relation between growth and
leverage to differ across years. It should be clear from the results in Table 14 that
there is a stable negative relation between leverage and growth for low-g firms
and no such reiation for high-g firms. Finally. we estimated the regressions using
a fixed sample throughout the 20-year period. Although not reported here, these
estimates support our results.

7. Conclusion

In this paper, we show that there is a negative relation between leverage and
growth. Documenting such a relation is important, since many capital structure
theories suggest that such a relation should exist because firms with high
leverage might not be able to take advantage of growth opportunities, and
because firms with poor growth opportunities should be prevented from dissi-
pating cash flow on poor projects. Since managers choose leverage using their
private information about the firm’s growth opportunities, it could be that
leverage is a proxy for growth opportunities. We address this issue by showing
that the negative relation between growth and leverage also holds for noncore
business segments of diversified firms, even though the growth oppo-tunities of
noncore segments should have little impact on a firm’s capital structure.

We then show that the negative relation between growth and leverage exists
only for firms with low Tobin’s ¢. This result holds:

1) within and across industries,

2) for different measures of leverage based on book values,
3) for different measures of investment opportunitics,

4) for different estimation methods,

5) for subsamples of better performing firms,

6) for subperiods, and

7) for small firms.

A number of authors have investigated the relation between liquidity and
growth, proxying liquidity mostly by cash flow or liquid assets on hand. With
few exceptions, these authors have paid little attention to leverage, even though
the theoretical arguments used to motivate their rescarch seem to apply more
strongly to leverage than to operating cash flow, because increased leverage
reduces both current funds available for investment as weli as the firm’s ability
to raise additional funds to invest. We show that leverage indeed matters more
than operating cash flow.
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In the literature, it has beep difficult to determine the extent to which the
relation between liquidity and growth is due to liquidity being a proxy {or future
growth. For instance. firms with low cash flow could have low investment
simply because they have few werthwhile investment oppertunities. This diffi-
culty has led authors to focus on subsamples in which this spurious causation is
unlikely to be important. We pursue the same approach in this paper when we
focus on the capital expenditures of noncore segments of diversificd firms. For
these segments, leverage should matter little if its success in the firm-level
regressions is due to its role as a proxy lor future growth. In contrast. we find
that leverage is as important for noncore segments as it is at the firm level.

tinding that leverage is negatively associated with growth only for low-q
firms suggests that the negative cffect of leverage on growth affects only those
firms with good investment opportunities that the market does not recognize
and those firms that de not have good investment opportunities, but might want
to grow anyway. If the sample of low-q firms is mostly composed of firms that
have marginal growth opportunities and poor performance, the fact that lever-
age acts like a brake on their growth might be beneficial for their shareholders. It
might also provide support for capital structure theories, such as Jensen (1986)
and Stulz (1990), which emphasize the disciplinary role of debt.

References

Bernanke, Ben, Mark Gertler, and Simon Gilchrist, 1993, The financial accelerator and the flight 10
quality, Unpublished working paper (Princeton University, Princeton, NJ).

Bradley, Michael, Gregg Jarrell, and E. Han Kim, 1984, On the existence of an optimal capital
structure: Theory and evidence, Journal of Finance 39, 857-878.

Cantor, Richard, 1990, Effects of leverage on corporate investment and hiring decisions, Federal
Reserve Bank of New York Quarterly Review (Summer), 31-41.

Fazzari, Steve, Glenn Hubbard, and Bruce Pctersen, 1988, Finance constraints and corporate
investment, Brookings Papers on Economic Activity |, 141-195.

Harris, Milton and Artur Raviv, 1991, The theory of capital structure, Journal of Finance 46,
297--355.

Hoshi, Takeo, Anyl Kashyap, ana David Scharistein, 1991, Corporate structure, liquidity, and
investment: Evidence from Japanese panel data, Quarterly Journal of Economics 106, 33 60.

Jensen, Michael C., 1986, Agency costs of free cask flow, corporate finunce and takcovers, American
Economic Review 76, 323-329.

Jung, K., Yong-Cheo! Kim, and René M. Stulz, 1993, Timing, investmenl opportunitics, managerial
discretion, and the security issue decision. Unpublished working paper (Ohio State University.
Columbus. OH).

Kaplan, Steven N. and Luigi Zingales, 1993, Do financing constraints explain why investiment is
correlated with cash flow?, Unpublished working paper (University of Chicago, Chicago, 1L).

Kopcke, Richard W. and Mark M. Howrey, 1994, A panel study of investment: Sales, cash flow. the
cost of capital, and leverage, New England Economic Review, Jan. Feb., 9-30.

Lamont, Owen A., 1993, Cash flow and investment: Evidence from internal capital markets,
Unpublished working paper (Massachiusetts Institute of Technology, Cambridge, MA).



L. Lang e! al. jJournal of Financial Econumics 40 (I1996) 3-29 29

Lang, Larry, René M. Stulz. and Ralph Walkling, [989. Managerial performance, Tobin's ¢ and the
gains from successfu! tender offers, Journal of Financial Economics 24, 137 154,

Lindenberg, Eric B. and Stephen A. Ross, 1981, Tobin's 4 ratio and industrial organization. Journal
of Business 54, {-32.

Miller. Merton, 1991. Leverage. Journal of Finance 46, 479-488.

Myers. Stewart, 1977, Determinants of corporate borrowing. Journal of Financial Economics 5.
147-175. :

Opier, Tim C. and Sheridan Titman, 1994, Financial distress and corporate performance, Journal of
Finance 49, 1015-1040.

Sharpe, Steven A., 1994, Financial market imperfections, firm leverage. and the cyclicality of
employment, American Economic Review, 1060-1074.

Smith, Clifford W. and Ross Watts, 1992, The investment opportunity set and corporate financing,
dividend and compensation policies, Journal of Financial Econcmics 32, 263-292.

Stulz, René M., 1990, Managerial discretion and optimal financing policics. Jouinal of Financial
Economics 26, 3- 27.

Whited, Tony, 1992, Debt. liquidity constraints, and cocporaie wvesirent: Evidence from panel
data, Journa! of Finance 47, 1425-1461.



