
E
mpirical tests find that the cap-
ital structure of firms often devi-
ates systematically from optimal
levels. This is often attr ibuted
to market imperfect ion. How-

ever, further investigation generally reveals
that it  is  the designs of these tests that are
flawed.1 This means that the discrepancy
between theor y and market reality is  often
due to the imperfect ion of theor y rather
t h a n  t h e  i mp e r fe c t i o n  of t h e  m a r ke t .
Nonetheless, many theories on capital struc-
ture are st i l l  built  on the assumption of
imperfection in the capital or product mar-
ket.2

It  h a s  b e e n  a b o u t  f i f t y  ye a r s  s i n c e
Modigliani and Mil ler proposed that the
capital  structure of a firm was irrelevant

in a perfect market.3 Since then, researchers
have searched for various imperfections in
the capital market. If an imperfection were
identified, it would be gradually reduced over
t ime from competit ion or regulat ion. So
we might expect that the capital structures
of firms would be less and less relevant and
that the financial  decision making would
b ecome s impler  and s impler  over  t ime.
When Modigliani and Miller first published
their paper, theories and practices in finance
were relat ively simple. Since then, prob-
lems  in  cor p or ate  f inance  have  b e come
more and more complicated. In the process,
many complex financial instruments have
been created in the financial markets. The
number of finance professionals has also
increased t remendously  in  the last  f i f t y
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years. Does al l  of this indicate that finan-
cial  markets get less perfect over t ime?

Some have begun to quest ion whether
“imperfect ions,” such as agency costs, can
account for the obser ved patterns of cap-
ital  structure:

The possibility that managers might let their own
interests override that of the shareholders was
something that Franco Modigliani and I were cer-
tainly aware of back in 1958 and through al l  our
subsequent revisions and extensions; and we knew
that anecdotal ev idence of non-value maximis-
ing  b ehav iour  by  under-divers i f ied  managers
would always be easy to come by. But we doubted
that such nonoptimizing behaviour would lead to
systematic departures from the model. We believed
that the stockholders would learn to solve, or at
least greatly to mit igate any excessive r isk aver-
sion of their managers by appropriate compen-
s at i on  a n d  i n c e nt i ve  m e c h a n i s m s . T h e
stockholders, after all, could always persuade the
managers to act more l ike stockholders by giv-
ing  the  managers  sto ck or  sto ck appreciat ion
r ights  or  stock opt ions of any of a  number of
kinds. Given the defenses available to stockholders
to recapture value they believe belongs to them—
i ncludi ng  defenses  such  as  large - shareholder
influence and host i le takeovers by outsiders—it
is hard to believe that a sum as large as $150 bil-
l ion a year would be lef t  ly ing on the table.4

If a  so-cal led imperfect ion on a large
scale persists for a long t ime, it  often indi-
cates a deep relation that is not well under-
stood. For example, tax is often treated as
a type of imperfection in the capital struc-
ture literature. However, tax is essential for
the smooth running of a large-scale econ-
omy. 5 Label ing tax  as  an “imper fec t ion”
leaves an impression that a region with a
higher tax rate is less perfect than a region
w i t h  a  l owe r  t a x  r at e . As  Mont e s q u i e u
obser ved long ago, “In moderate  states ,
there is a compensation for heavy taxes: it
is  l iber t y. In despot ic  states, there is  an
e qu iv a l e nt  for  l ib e r t y : i t  i s  t he  mo de s t
taxes.”6 From this obser vat ion, we might
conclude that despotic states are more per-
fect than moderate states. It would be desir-
able to integrate taxation and other factors
i nto  a  t he oret ic a l  f r amework  of c apit a l
structure instead of treat ing them as an
imperfect ion.

A brief review of the concept of “imper-
fect ion” in old astronomy wil l  shed some
light on our discussion. Ancient people had
long obser ved that stars moved in perfect
harmony in the sky. Several planets, how-
ever, moved in irregular trajectories. It was
thought that this was caused by the imper-

fect ion of the planets. There were many
elaborate theories that attempted to explain
why the planets were “imperfect.” However,
af ter Copernicus proposed the theor y of
the sun-centered universe, the movements
of planets appeared much less imperfect.
Since then, the discrepancy between the-
or y and the observation of planetar y move-
ments has been attr ibuted to the former
i mp e r fe c t i on  of s c i e nt i f i c  t h e or y. T h e
process of improving the theor y, through
the effor ts  of Kepler, New ton, and many
others, turned out to be the driv ing force
in the establishment of modern science.

When Modigliani and Miller first devel-
oped an analy t ical  theor y of capital  struc-
ture, they assumed that the production of
a  f i r m was  independent  f rom f inancing
decisions. Although later works recognized
the cost of financial  distress to firms, the
absence of a structure model  of var ious
factors of a firm’s operat ion made it  diffi-
cult  to  handle  endogeneit y  problems in
empirical testing.7 Empirical evidence also
indicates that a firm’s financial  decisions
are closely related to the operat ional side
of the firm and market environment.8 There-
fore, it  w i l l  be ver y helpful  to develop a
unified theor y of production and financ-
ing of firms in which market environment
is an integral part.

In this ar t icle we present a unified ana-
ly t ical  theor y of product ion and capital
structure of firms. It is  a natural extension
from an analy t ical theor y of production,
whose main result is an analy t ical formula
of variable cost of production as a function
of fixed cost and uncertainty. From the the-
or y, it  can be derived that high-fixed-cost
systems are much more sensit ive to uncer-
tainty than low-fixed-cost systems. When
uncertainty increases, the variable cost of
hig h-f ixed-cost  systems increases  much
faster than that of low-fixed-cost systems.
In general, higher-fixed-cost systems need
higher output volume to break even. At the
same t ime, they have lower variable costs
i n  pro duc t ion  a nd  e ar n  h i g he r  r ate s  of
return in large markets. Therefore, high-fixed-
cost systems are more competit ive in large
and stable  markets  whi le  low-fixed-cost
s ys te ms  a re  m ore  f l e x ib l e  i n  s m a l l  a n d
dy namic markets.

Problems in capital structure can be nat-
urally incorporated into the theor y of pro-

20 CORPORATE FINANCE REVIEW NOVEMBER/DECEMBER 2006 THEORY OF PRODUCTION AND CAPITAL STRUCTURE

THEREFORE,
HIGH-FIXED-

COST SYSTEMS
ARE MORE

COMPETITIVE IN
LARGE AND

STABLE
MARKETS WHILE

LOW-FIXED-
COST SYSTEMS

ARE MORE
FLEXIBLE IN
SMALL AND

DYNAMIC
MARKETS.



Tripwire



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

duction from a simple obser vation. Debt is
fixed income for investors and hence fixed
cost for issuing firms. The increase of debt
increases the fixed cost of firms. The deci-
sion on capital structure is part of the deci-
sion process that determines the level of the
f ixed  cost  and var iable  cost  of f i r ms to
achieve a high rate of return based on the
understanding of current and future mar-
ket  condit ions. The new theor y, by inte-
grating financial decisions into the general
decision processes, offers a simple and par-
simonious understanding to a broad range
of empirical patterns documented in the lit-
erature. This shows that market imperfec-
t i on i s  n ot  a  con c e p t  t h at  i s  n e e d e d  i n
understanding empirical  patterns. It  rein-
forces  the impression f rom other  recent
studies that puzzles in corporate finance often
result  not from an “imperfect market” but
rather from imperfect theor y. 9

The capital  structure of firms is one of
the most act ive research areas in finance.
Many recent works have offered an excel-
lent l iterature review of the subject, which
we w il l  not repeat here. The theor y pre-
sented here is  from an earlier version of
this ar t icle. 10 This ar t icle is  structured as
follows. First, we present an analy tical the-
or y of product ion and capital  structure.
Next, we show that this theor y provides a
simple and unified understanding of a broad
stream of empirical  results on the inter-
action between capital structure and other
factors in production. Finally, we present
our concluding thoughts.

An analytical theory of production and
capital structure
A basic property in economic act iv it ies is
u ncer t a i nt y. Wh i le  a  bu si ness  m ay  f ace
many different kinds of uncertainty, most
of the uncer taint ies  are  ref lec ted in  the
price uncertainty of the product. Suppose
S repre s e nt s  e con om ic  v a lue  of a  com -
modit y, r the expected rate of change of
value, and σ the rate of uncertainty. Then
the process of S can be represented by the
lognormal process

where

dz= ε   ε N(0,1) is a random variable
with standard Gaussian distr ibution.

T h e  p ro du c t i on  of t h e  c om m o d i t y
involves  f ixed cost  and var iable  cost . In
general, production factors that last for a
long term, such as equipments, are con-
sidered fixed costs while production fac-
tors that last for a short term, such as raw
materials, are considered variable costs. If
employees are on long-term contracts, they
m ay  b e  b e t te r  c la ss i f ie d  a s  f i xe d  cost s ,
although in many cases they are classified
as var iable costs. Firms can adjust  their
level of fixed and variable costs to achieve
a high level of return on their investment.
Intuit ively, in a large and stable market,
firms will invest heavily on fixed cost to reduce
variable cost, thus achieving a higher level
of economy of scale. In a small  or volat i le
market, firms wil l  invest less on fixed cost
to maintain a high level  of flexibil it y. In
the fol lowing, we wil l  derive a formal ana-
ly t ical  theor y.

In natural science, there is a long tradi-
t ion of study ing stochast ic processes with
deter minist ic  p ar t ia l -di f ferent ia l  equa-
tions. For example, heat is a random move-
ment of molecules. But the heat process is
often studied by way of a heat equation, a
t y pe of par t ia l-dif ferent ia l  equat ion. In
studying quantum electrodynamics, Richard
Fey nman developed a general  method of
study ing probability wave functions with
part ial-differential  equations.11 Kac pro-
vided a more systematic exposit ion of this
method, which was later known as the Feyn-
man-Kac formula.12 Although this method
is l itt le known in social  studies, its use is
ver y  common in natural  sciences. 13 The
Feynman-Kac formula has been widely used
in finance. It  has even been suggested that
Fey nman was the father of financial  eco-
nomics.14

Let K represent fixed cost and C repre-
sent variable cost, which is a function of S ,
the value of the commodity. If the discount
rate of a firm is r , from the Fey mann-Kac
formula,15 the variable cost, C , as a func-
t ion of S , sat isfies the fol lowing equation:
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∂C=rS ∂C+ 1 σ 2 S2   ∂2C
–rC

(2)
∂t ∂S 2 ∂2S

dS=rdt+σdz  (1)
s

√ dt,

∋ 



d1= In(S / K)+(r+σ 2/2)Τ
σ  

d2= In(S/K)+(r-σ 2/ 2)Τ = d1−σ
σ
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with the init ial  condit ion
C(S ,0) = f(S)                                        (3)

To determine f(S), we perform a thought
experiment about a project w ith a dura-
tion that is infinitesimally small. When the
duration of a psroject is sufficiently small,
it  has  only  enoug h t ime to  produce one
unit  of produc t. In this  s ituat ion, if the
fixed cost  is  lower than the value of the
product, the var iable cost  should be the
difference between the value of the prod-
uct and the fixed cost to avoid arbitrage
opportunity. If the fixed cost is higher than
the value of the product, there should be
no extra variable cost needed for this prod-
uct. Mathematical ly, the init ial  condit ion
for the variable cost is  the fol lowing:

C(S ,0) = max(S – K ,0)                     (4)

where S is  the value of the commodity
and K is  the fixed cost of a project. When
the duration of a project is T, solving equa-
tion (2) with the initial condition (4) yields
the fol lowing solution:

C = SN(d1)  – Ke-rT N(d 2)                   (5)

where

T he  f u nc t ion  N ( x ) is  t he  c u mu lat ive
probability distribution function for a stan-
dardized normal random variable. Formula
(5) takes the same form as the well-known
Black-Scholes formula for European cal l
options.16

Suppose the volume of output  dur ing
the project life is Q, which is bound by pro-
duction capacity or market size. We assume
the present value of the product to be S
and variable cost to be C during the pro-
ject life. Then the total present value of the
product and the total cost of production are

SQ and CQ + K (6)

respectively. The return of this project can
be represented by

and the net present value of the project is

QS – (QC + K) = Q(S – C) – K (8)

Unlike a conceptual framework, this ana-
ly t ical  theor y enables us to make a quan-
titat ive calculat ion of returns of different
projects under different kinds of environ-
m e nt s . Fi r s t , we  e x a m i n e  t h e  re l at i on
between fixed cost and variable cost at dif-
ferent levels of uncertainty. For example,
a product can be manufactured with two dif-
ferent technologies. One needs $10 million
of fixed cost and the other needs $100 mil-
l ion of f ixed cost . Assume that  the  unit
value of the product is one million, the dis-
count rate is 10%, and the duration of the
project is twenty-five years. When the uncer-
tainty of the environment is 30% per year,
var iable cost  for the low-fixed-cost  pro-
ject is  $0.59 mil lion and variable cost for
the high-fixed-cost project  is  $0.14 mil-
l ion, calculated from formula (5). When
the uncertainty of the environment is 90%
per year, variable cost for the low-fixed-cost
project is  $0.98 mil lion, and variable cost
for the high-fixed-cost project is $0.94 mil-
lion. In general, as fixed costs are increased,
variable costs decrease rapidly in a low-
u n ce r t a i nt y  e nv i ron m e nt  a n d  d e c re a s e
slowly in a high-uncertainty environment.
This is  i l lustrated in Exhibit  1.

Next we discuss the returns of investment
on different projects  w ith respect  to the
volume of output. Continuing the example
on two technologies w ith different f ixed
costs, we now discuss  how the expected
market  sizes  affect  rates  of return. Sup-
pose the level  of uncer taint y is  30% per
year and other parameters are the same. If
the market size is  100, the return of the
low-fixed-cost project, calculated from for-
mula (7), is 37% and the return of the high-
fixed-cost project is -12%. When the market
size is 400, the return of the low-fixed-cost
project is  48% and the return of the high-
fixed-cost project is  97%. Exhibit  2 is  the
graphic representat ion of formula (7) for
different levels of fixed costs. In general,
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higher-fixed-cost projects need higher out-
put volumes to breakeven. At the same time,
higher-fixed-cost projects, which have lower
variable costs in production, earn higher
rates of return in large markets.

The discussion above il lustrates that the
level of fixed investment in a project depends
on the expectation of the level of uncertainty
of production technolog y and the size of
the market. When the outlook is stable and
market size large, projects with a high fixed
invest ment  ear n  hig her  rates  of retur n.
When the outlook is uncertain or market
s i ze  sm a l l , proje c t s  w it h  low  f i xe d  cost
break even easier.

Projects are undertaken by firms, which
often uti l ize exist ing assets to help reduce
costs in producing or marketing new prod-
ucts. For example, Microsoft often bundles
its application software together with its Win-
dows operat ing  system. This  ef fec t ively
reduces the cost of marketing. In general,
new products from large firms often enjoy

the benef it  of brand recog nit ion, which
reduces variable cost in marketing. At the
s a m e  t i m e , c o s t s  of proj e c t s  a re  of t e n
affected by the characterist ics of firms. In
general, ow nership and management are
less integrated in large firms than in small
firms. Therefore, large firms adopt more
r igorous check-and-balance systems for
corporate control  than small  f irms. This
added cost of monitoring often increases
t he  cost  of proj e c t s . T herefore , h i g her-
f ixed-cost  large f irms general ly  concen-
t rate  on large  and st able  markets  whi le
lower-fixed-cost small firms thrive in uncer-
tain niche markets. Firms of different sizes
wil l  choose different ty pes of markets. For
example, large banks, as high-fixed-cost
systems with large networks of branches,
concentrate on standard f inancial  prod-
ucts with high volumes, such as the credit
card business, or lending based on hard
infor mat ion that  can be easi ly  obtained
from standard accounting measures. Small
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EXHIBIT 1 Level of Uncertainty and Variable Cost
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In a low-uncertainty environment, variable cost drops sharply as fixed costs are increased. In a high-uncertainty environ-
ment, variable costs change little with the level of fixed cost.  
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community banks, as low-fixed-cost systems,
concentrate on small  business loans based
on soft information, which is specialized
information with small  market size. DeY-
oung et al. and Berger et al. provide orga-
nizational theories to explain the differences
i n  lend i ng  pr ac t ices  of large  a nd  s m a l l
banks.17 But it can also be understood clearly
from return patterns of firms of different
sizes as shown in Exhibit  2.

The capital  structure of a firm is a nat-
ural extension of its production structure.
Since ancient  t imes, f inancing has  been
used to reduce the fixed cost of projects.18

The two main methods of f inancing are
equity and debt. Since div idend pay ments
f rom  e qu i t y  a re  n ot  m a n d ator y, e qu i t y
issuance greatly reduces the fixed cost of
a firm. At the same t ime, it  dilutes owner-
ship. Debt financing doesn’t dilute owner-
s h i p. Bu t  s i n c e  i nt e re s t  p ay m e nt  i s
mandator y, it  is  less effect ive in reducing
the fixed cost of firms. Since debts are fixed
income instruments for investors, they are
fixed costs for issuing firms. Therefore, the
cost of debt forms part of the fixed cost in

a firm’s operat ion. The decision on capital
structure is  par t  of the decision process
that determines the level of the fixed cost
of f irms. Although debt can be swapped
into equity, rebalancing capital  structure
is costly, especial ly during financial  dis-
tresses when the need to rebalance is at its
greatest. For example, when a firm is doing
well, its stock price is high and debt rat io
low. There is little need to rebalance. When
a firm is in trouble, the burden of debt ser-
vice is heavy. But its stock price is low and
issuing new shares at a low price may be a
ver y costly way to rebalance capital  struc-
ture.

Fixed cost in operat ions, or operat ing
leverage, matters to the performance of a
company. For the same reason, capital struc-
ture, or financial  leverage, matters to the
performance of a company. From Exhibits
1 and 2, firms wil l  choose a proper com-
bination of fixed cost and variable cost to
achieve a high rate of profit  based on their
est imat ion of the current market  condi-
tion and probable future market condition.
High-fixed-cost systems perform well  in
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EXHIBIT 2  Output and Return with Different Levels of Fixed Costs
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For a large fixed-cost investment, the breakeven market size is higher and the return curve is steeper. 
The opposite is true for a small fixed-cost investment.
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an env ironment  of low uncer taint y  and
large market size. They perform badly in
an environment of high uncertainty or small
market size. The performance of low-fixed-
cost systems is the opposite. Besides the
tax advantage of debt, firms adopt finan-
cial  policy to reach a desired level of fixed
cost and variable cost. In the trade-off the-
or y, the cost of debt is essential ly the cost
of bankruptcy. In this theor y, the variable
cost of operation is a function of fixed cost
and uncertainty, which are affected by the
debt level. So the level of debt, by affect-
ing the fixed cost and variable cost of oper-
at ion, has a much broader impact on firms
than the cost of bankruptcy. For example,
employees in high debt firms, even with a
low probability of bankruptcy, may be less
wil ling to invest in firm-specific skil ls, for
there is higher chance of layoff to reduce
cost in the future.

We wil l  use an example to i l lustrate how
the use of debt changes the cost structure
and profit  of firms. Suppose two projects
are developed by two different firms to pro-
duce two products. Both projects need $5
million of init ial  cost in production. The
developers have $2 mil lion of capital  and
need to raise $3 million in the market. Sup-
pose the unit price of both products is  $1
million. Both production facilit ies will  last
for ten years. The diffusion rate for the first
project is 40% per annum and the diffusion
rate for the second project is 60% per annum.
The discount rate is 8% per annum. Sup-
pose the market size for the two products
is fif teen. If two firms raise $3 mil l ion of
capital  w ith equit y, the f ixed cost  of the
projects is $2 million. Calculated from for-
mula (8), the net present value (NPV) for
the first  project is  $5.48 mil lion and NPV
for the second project is  $2.87 mil lion. If
the two firms raise $3 mil l ion of capital
with debt, we assume it  is  equivalent to $2
million of fixed cost. Hence the total  fixed
cost of a project becomes $4 million. Recal-
culate NPV for each project, assuming al l
other  parameters—diffusion rate, dura-
t ion of project, market size, and discount
rate—are the same. NPV for the first  pro-
ject is  $6.18 mil lion and NPV for the sec-
ond project  is  $2.73 mil l ion. This shows
that projects with low uncertainty benefit
from a high debt level  while projects with
high uncertainty benefit  from a low debt

level. This is consistent with empirical evi-
dence.

If the diffusion rate is 60% and the mar-
ket size is thir ty instead of fif teen, calcu-
late NPV of the projects with debt financing
and equity financing. With equity financ-
ing, NPV of the project is $7.74 million, and
with debt financing, NPV of the project is
$9.46 mil l ion. Therefore, projects with a
large market size or production capacity ben-
efit  from more debt financing. The above
calculation is a natural extension from cost
structure of production to a unified cost struc-
ture of both production and financing.

The above assumes that other parame-
ters remain the same while capital  struc-
ture changes. However, empirical evidence
shows that the change of capital  structure
leads to the change of many other factors.
In the next sect ion, we wil l  show that the
unif ied analy t ica l  theor y  of produc t ion
and capital structure offers a simple and par-
simonious understanding of empirical find-
ings on the interaction of different factors.

The relevance of capital structure in the
real  world is  of ten att r ibuted to  the tax
preference for  debt  and the existence of
default r isk. However, “financial managers
s e e m  to  we i g h  f i na nc i a l  f l ex ibi l i t y  a nd
potential  dilution much more heavily than
bankruptcy costs and taxes in their capi-
tal structure decisions.”19 According to our
theory, the trade-off between financial flex-
ibi l it y  and potent ia l  di lut ion is  a  major
theme in financial  decision. The increase
of debt increases the fixed cost of firms. Since
higher-fixed-cost systems are more sensi-
t ive to changes, higher debt  reduces the
financial  f lexibility of firms. At the same
time, higher-fixed-cost systems have lower
marginal costs, which means equity own-
ers enjoy higher marginal profits on their
investment and less dilution. The proper level
of debt is determined by the relative impor-
tance between financial flexibility and dilu-
t ion effect.

The interaction between capital
structure and other factors in production
Istait ieh and Rodrigues-Fernandez classi-
fied studies on factor-product markets and
a firm’s capital structure into three strands
of literature.20 The first  is  the stakeholder
theor y of capital  structure. The second is
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market  structure l iterature. The third is
the firm’s competit ive strateg y l iterature.
Each strand of literature contains diverse
and complex methodologies and ideas. In
the following, we will show that the new the-
or y prov ides a unified understanding of
the empirical  ev idence.

Research on stakeholder  theor y f inds
that firms that produce specialized prod-
ucts, purchase a high proportion of their
inputs from dependent suppliers, depend
on relatively few customers for a major pro-
portion of their sales, engage in a high level
of innovative activities, or have highly spe-
cialized employees generally maintain low
debt levels.21 This is because these firms face
a high level of uncertainty in their business.
Since a  high level  of uncer taint y affects
high-fixed-cost systems more, these firms
wil l  maintain a low level of debt to reduce
the level of fixed cost. Skil led employees of
highly leveraged firms can negotiate bet-
ter contract terms than employees of sim-
ilar but less-leveraged firms, because highly
leveraged firms, as higher-fixed-cost sys-
tems, are more susceptible to uncertainty
from employee movement.22 On the other
hand, firms with a high reputat ion, which
are of lower uncertainty, can increase their
debt capacity, for high-fixed-cost systems
perform well  in low-uncertainty environ-
ments.

The literature on market structure shows
that during downturns more highly lever-
aged firms tend to lose market share and
exper ience lower  operat ing prof its  than
less-leveraged competitors, and that highly
leveraged firms that engage in research and
development (R&D) suffer the most.23 This
is because both leverage and R&D add to
fixed cost. As shown in Exhibit  2, higher-
fixed-cost systems suffer more than lower-
fixed-cost systems when the market size
shrinks in economic downturns. When firms
radical ly increase their leverage through a
le ver age d  buyout , t he y  g re at ly  i nc re as e
their  f ixed cost, which makes them v ul-
nerable to rivals’ aggressive competit ion.24

The firm’s capital  structure also affects
its competitive strategy in the product mar-
ket. First, leveraged firms have incentives
to move ag g ressively  to  gain a  st rateg ic
advantage.25 “As firms take on more debt,
they become motivated to pursue output
strategies that raise returns in good states

and lower returns in bad states. . . . f irms
wil l  produce more than the . . . output level
without debt.”26 A firm that increases its debt
level increases its fixed cost. As Exhibit  2
shows, a firm with higher fixed cost earns
a higher rate of return than lower-fixed-cost
firms when revenue is high, that is, in good
states, and earns lower rates of return when
revenue is low, that is, in bad states. Firms
w ith higher  f ixed cost  a lso have g reater
i n ce nt ive  to  pro du ce  more  b e c au s e  t he
return curve is steeper. Financial instruments
are often applied to reduce marginal cost
by the increase of fixed cost, as described
in the fol lowing passage:

A f ir m that  has access  to resources at  a  lower
marginal cost than its competitors has a strate-
gic advantage that it  can exploit  to gain a larger
market  share  and prof its . Maksimov ic  (1990)
shows that a firm that does not have such a strate-
gic advantage can create it , for a fixed init ial  fee,
by purchasing an option to acquire a factor of
production, such as financing, at favorable terms.
By init ial ly negotiat ing a future bank-loan com-
mitment, the firm can finance an expansion of out-
p ut  t o  m e e t  a  s t r at e g i c  c ont i n g e n c y  at  m ore
favorable  ter ms than would be possible  i f the
expansion had to be financed in the spot market.
The ability to exercise the commitment enables
the firm to threaten its r ivals strategical ly . . .
Firms can obtain low-interest rate loan commit-
ments from banks and thereby create incentives
for more aggressive product market competit ion
(e.g., by increasing quantity).27

S econd, unleveraged r iva l  f i r ms have
strong incent ive to react  agg ressively to
exhaust a leveraged firm. From Exhibit  2,
f ir ms w ith  hig h f ixed costs  need a  hig h
level  of output  to  break even and, f rom
Exhibit 1, are ver y sensit ive to the increase
of market  uncer taint y. If possible , r iva l
firms will adopt aggressive production and
marketing strategies to squeeze the highly
leveraged firms and increase market uncer-
tainty, which hurts leveraged firms more than
unleveraged ones. Whether leveraged firms
w i l l  increase  output  or  decrease  output
depends on the competitive strength of dif-
ferent firms in those particular environments.

Khanna and Tice provide a detailed analy-
sis on the role of debt and operat ing effi-
c i e n c y  to  t h e  comp e t i t ive  s t r ate g i e s  of
firms.28 They define operat ing efficiency
as chain-wide sales per square foot. Higher
operat ing eff icienc y may be achieved in
several ways. Some chains put more money
on  a dve r t i s i n g , w h i c h  i s  f i xe d  c o s t , t o
increase sales. Other chains may system-
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at ica l ly  se lec t  pr ime lo cat ions  for  their
store  s ites , which general ly  have  hig her
business volume but also higher purchas-
ing or rental  cost. St i l l  others may provide
b et ter  t r a ining  to  t he ir  employe es  w it h
extra cost. Therefore, high-efficiency chains
can be more precisely understood as low-
marginal-cost chains that are often achieved
through a higher level of fixed cost. High-
debt firms, as we have discussed, are also
high-fixed-cost firms. So the exit  of a high
debt, high efficiency store during a reces-
sion can be more intuit ively understood as
the exit of a high-fixed-cost, low-variable-
cost store during recession, when market
size shrinks.

To  i l lu s t r ate  f u r t he r  t he  comp e t i t ive
dy namic of firms, we wil l  apply the theor y
to compute the profit  f igures of two firms
with identical  production factors ser ving
a common market  under  dif ferent  com-
p et i t ive  env ironments . We assume each
firm has a fixed cost of 5, the discount rate
is  12% per year  and the durat ion of the
fixed assets of both firms is fif teen years.
If the uncertainty rate is 35% and the value
of each unit  of product is  one, the mar-
ginal cost for each firm is 0.549, calculated
from formula (5). Suppose the market size
is sixty and each firm takes 50% of the mar-
ket share. From formula (8), the profit  for
each firm is

1 6 0 ( 1  –  0 . 5 4 9 )  –  5  =  8 . 5 3
2

The level of fixed cost of a firm can be
adjusted through a change of debt level. If
other parameters are the same, we can cal-
culate from formula (8) that the optimal level
of fixed cost is  7.5, which can be achieved
through higher debt level. At that level of
fixed cost, the variable cost, according to
formula (5), is 0.448 and the profit  of the
high-debt firm is

1 6 0 ( 1  –  0 . 4 8 8 )  –  7 . 5  =  9 . 0 5
2

Since the high-debt firm has lower vari-
able  cost  than the  low-debt  f i r m, it  has
strong incentive to expand its market share.
At the same t ime, the low-debt firm, fear-
f ul  about  the  possible  expansion by the
hig h-debt  f ir m, may star t  an ag g ressive

marketing war, which increases the uncer-
taint y level  to 55%. We can compute the
new profit figures of high-debt and low-debt
firms. Assume each firm takes 50% of the
market share. For the low-debt f irm, the
profit  figure, from formula (8), is

1 6 0 ( 1  –  0 . 7 4 0 )  –  5  =  2 . 8 0 6
2

While the profit  for the high-debt firm
becomes

1 6 0 ( 1  –  0 . 6 8 2 )  –  7 . 5  =  2 . 0 5 5
2

Therefore, under intensif ied compet i-
t ion, both firms earn less, and the high-
debt firm’s earning is even lower than the
low-debt f irm’s. The computat ion shows
that the change of capital structure changes
the dy namics of competit ion. The level of
competit ive intensity is partly determined
by r ival firms’ capital  structures. It  is  con-
sistent  w ith Khanna and Tice’s  obser va-
t ion that competit ion is more intensive in
cit ies with stores of different levels of debt
level than cities with stores of homogenous
debt levels. 29

Now suppose a  recession hits,and the
market size shrinks to forty. Assume each
firm takes 50% of the market share. For the
low-debt firm, the profit  f igure, from for-
mula (8), is

1 4 0 ( 1  –  0 . 7 4 0 )  –  5  =  0 . 2 0 4
2

Whi le  t he  prof it  for  t he  hig h-debt  f i r m
becomes

1 4 0 ( 1  –  0 . 6 8 2 )  –  7 . 5  =  – 1 . 1 3 0  
2

The profit for the high-debt firm becomes
negative. This will make it easier for the low-
debt firm to drive out the high-debt firm.
The above computation shows that high-debt
firms are more v ulnerable to intensif ied
competit ion, especial ly during economic
downturn, when the market size shrinks.
This is  another reason why the actual debt
levels taken by firms are lower than opti-
m a l  d e b t  l e ve l s  c a l c u l at e d  f rom  m a ny
works.30 It also explains that low-debt firms,
the “fat” firms, wil l  do well  in an industr y
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downturn, for fatness is an important fac-
tor  of f it ness  in  lean t ime. 31 In general ,
there does not exist a universal ly applica-
ble measure of fitness.32 The concept of fit-
n e s s  i s  c on d i t i on e d  o n  e nv i ron m e nt a l
constraints, which may change over t ime.33

This theor y of capital structure of firms
can be extended to understand the rela-
tion between the “capital structure” of coun-
t r i e s  a n d  t h e  c h a r a c t e r i s t i c s  of t h e i r
industries. If a countr y’s economic act iv-
it ies are heavily financed by bank loans,
as in Germany, they are of high fixed cost.
The countr y will be more closely associated
with mature industries whose level of uncer-
tainty is low. If a countr y’s economic activ-
ities are heavily financed by equity markets,
as in the US, they are of low fixed cost. The
count r y  w i l l  be  more closely  associated
with new industries whose level of uncer-
tainty is high. This is  indeed what Carlin
and Mayer obser ved in their study.34

Since Modigliani and Mil ler first  pro-
posed the corporate finance theor y about
fif ty years ago, the fixed costs of most eco-
nomic act iv it ies  have increased tremen-
dously. A large port ion of the labor force
goes  throug h col lege  educat ion at  g reat
cost before starting to work. Many projects
cost bil l ions of dollars to build and main-
tain. As high-fixed-cost systems are very sen-
sitive to uncertainty, financial decisions, by
affect ing both the levels of fixed cost and
uncertainty, become more and more impor-
tant over the years. This helps answer the
quest ion raised  at  the  b eg inning  of the
paper: It is not the imperfection of the mar-
ket but rather the increase of the fixed cost
of economic activities that makes the finan-
cial  decisions more relevant over t ime.

Concluding remarks
Current capital  structure theories may be
classified as the trade-off theor y, the peck-
ing order theor y, and the market t iming
theor y.35 Pecking order and market t iming
are both due to information asy mmetr y.
The cost of financial  distress discussed in
the trade-off theor y is also largely due to
information asymmetry. Therefore, these the-
ories are not mutual ly exclusive. Factors
discussed in these theories al l  play a part
in determining financial structure. But the
absence of a structural model in these the-

ories makes it  difficult  to determine the
relat ion between these factors and market
condit ions.

The theor y  presented here  is  der ived
from simple and universal  assumptions,
and the parameters in this theory have clear
meaning. The analy t ica l  results  der ived
from the theor y about the relat ion among
many factors in the production, financing,
and market  env ironments are consistent
with a broad spectrum of empirical results.
This shall mitigate the problem of endogeneity
in model ing , which is  cent ra l  in  under-
s t a n d i n g  m a ny  p u z z l e s  i n  c or p or at e
finance.36

While the simplicity and universality of
the  theor y  ma ke i t  less  l ikely  to  over f it
empirical patterns, great amount of details
need to be worked out for each individual
problem. For example, qualitat ively, it  is
easy to identify debt with fixed cost. But for
each firm, it  can be challenging to quan-
tif y the relat ion between the level of debt
and the level of fixed cost in each case, for
different firms have different levels of finan-
cial flexibility under different kinds of mar-
ket condit ions. This difficult  work wil l  be
left  to the future. ■
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