Comparing the Cost of Capital
in the United States and Japan:
A Survey of Methods

by James M. Poterba

Wide U.S. trade deficits in the early 1980s prompted
policy analysts in government and industry to search for
the sources of declining U.S. competitiveness. Many
argued that U S. managers falled to “take the long
view,” forgoing investment or market development proj-
ects with high future yields to maintain their current
profits Cultural factors, such as the weak implicit con-
tracts between firms and workers, were often cited as
the cause of falling competitiveness, even though these
factors have evolved slowly while the U.S trade posi-
tion dechined precipitously in the early 1980s

During the last decade, a small but growing group of
academics, policy makers, and businessmen has
argued that the differential behavior of U.S. and foreign
firms I1s a rational response to disparities in their eco-
nomic environments. For example, George Hatsopoulos
(1983) claimed that the cost of capital, or the pretax rate
of return that firms must earn to generate the returns
demanded by shareholders and creditors, was signifi-
cantly higher in the United States than in Japan He and
others have argued that as a result, Japanese manag-
ers find it in their firms’ best interest to undertake some
long-horizon projects that U.S managers would reject

While the cost of capital i1s simple in concept, 1t 1s
quite complex in practice It depends on the rates of
return demanded by shareholders and bondholders, the
tax system confronting corporations, and a variety of
auxthary aspects of firm behavior. Any attempt to esti-
mate the cost of capital must rely on a variety of
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assumptions about corporate financing and investment
practices Moreover, data for firms in different nations
are rarely comparable, requining further assumptions
and approximations.

Given the central importance of the cost of capital in
corporate investment decisions, it 1s no surprise that
numerous studies have tried to compare the cost of
capital facing U.S. firms with that of their international
competitors. Given the estimation difficulties, however,
it 1s also no surprise that these studies do not reach
identical conclusions Many but not all studies find that
the cost of capital has placed U S. firms at a competi-
tive disadvantage relative to firms in other nations

This article surveys the sizable hterature comparing
the cost of capital in different nations It tries to isolate
common conclusions and to highlight the meth-
odological differences of previous investigations The
article does not attempt to compute “definitive” esti-
mates of relative capital costs. Rather, 1t draws on
earlier studies and emphasizes the underlying eco-
nomic and institutional factors that may contribute to
cost of capital disparities.

The article illustrates alternative cost of capital meth-
odologies by focusing on the United States and Japan.
Most previous studies have confined their analysis to
these nations because of a worsening bilateral trade
balance in the 1980s and the high visibility of Japanese
import penetration in several high-technology U S mar-
kets.” Limiting the present analysis to the United States

1The principal exceptions are the studies by the U S Department of
Commerce (1983) and McCauley and Zimmer (1989) The former
considers only the cost of funds and does not report complete cost
of capital estimates The latter analyzes capital costs in the United
States, Japan, Germany, and the United Kingdom



and Japan makes 1t unnecessary to discuss the institu-
tional complexities of other nations, while still highlight-
Ing measurement issues concerning the cost of capital.

Even when only two nations are compared, relative
capital costs can vary through time This article con-

cludes that Japanese firms have enjoyed a cost of

caprtal advantage over theirr U.S competitors through-
out most of the last two decades, although the source of
this advantage has shifted At the beginning of the
1980s, for example, low costs of debt combined with
debt-equity ratios substantially above those in the
United States held down capital costs for Japanese
firms The increasing integration of world capital mar-
kets during the last decade has limited the differences
in borrowing costs, however, and today any cost of
capital advantage I1s due to lower costs of equity rather
than to differential borrowing costs

The article i1s divided into six sections The first pro-
vides a brief overview of what the cost of capital 1s and
how 1t affects managers' project evaluation The analy-
sis demonstrates that long-term projects are particu-
larly affected by higher costs of capital.

The next two sections discuss the cost of funds, the
required return that investors demand the firm earn after
corporate taxes The second section analyzes the cost of
debt, while the third considers the more complicated prob-
lem of measuring the required return demanded by share-
holders. Both sections present data on historical rates of
return In the United States and Japan and brefly explain
why required returns might differ across countries

The fourth section discusses debt-equity ratios of firms
in the two nations, noting shifting patterns through time
and describing the institutions that have historically sup-
ported higher leverage in Japan than in the United States
The fifth section considers the influence of the cor-
porate tax rate and the system of investment incentives

Table 1

Iimpact of Discount Rates on
Long-Term Investments

Economlgauy Profitable
“Waiting Time” for Hypo-

Current Value of
Discount $5 Cash Flow, Five

Rate Years in the Future thetical New Projectt
4 $4 09 45 8 years
6 370 238
8 335 142
10 303 92
12 274 61

Source Author's calculations

1The second column reports the waiting time for a project with
an up-front cost of $100,000 and annual profits of $25,000 once 1t
begins yielding returns  The estimates in this column answer the
question. How long could a firm wait until the profit flows began?

on the cost of capital. Contrary to some prior claims, tax
considerations do not appear to be central determinants of
capital cost disparittes between the United States and
Japan. This section also reports the summary measures
of capital costs presented in previous investigations

The article's final section notes several policy options
that would affect the cost of capital These Include
changing the taxation of firms and shareholders as well
as raising the national saving rate

What is the cost of capital?
The cost of capital 1s the pretax real return that a fim
must earn, gross of depreciation, to satisfy the
demands of its shareholders and bondholders If new
projects do not earn a return at least as great as the
cost of capital, the equity market will penalize manag-
ers for wasting corporate resources. The cost of capital
therefore directly affects the optimal investment policy
of corporations As the cost of capital nses, firms will
find fewer projects yielding returns high enough to war-
rant new investment The cost of capital depends upon
the required returns investors demand, on the tax treat-
ment of investment, on the depreciation of the invest-
ment asset, and on the expected rate of appreciation for
the productive asset

To understand the link between the cost of capital,
discount rates, and project choice, consider a simple
example of a manager confronting a project requiring a
onetime payment today that will return five dollars 1n
today’s prices five years in the future. How large an up-
front payment will a manager be willing to make for this
project? This depends on the discount rate that inves-
tors (and the manager) apply to the firm’s cash flows
The first column of Table 1 presents the answer to this
question for several different values of the discount
rate.2 When the discount rate 1s 4 percent per year, the
manager I1s willing to give up $4.09 for each five dollars
he will earn In five years With a discount rate of 10
percent, however, the manager will only forgo $3 03 to
earn $5 00 in five years

A second example illustrates the same point. Con-
sider a stylized project that costs $100,000 today but
does not yield returns for several years. There 1s no
uncertainty about the project’'s cash flows, once the
project becomes productive, it yields $25,000 per year
(in the prices of the first year) forever. Chart 1 sketches
the cash flow pattern associated with this stylized proj-
ect. The second column In Table 1 reports the number
of years that a manager will agree to wait before receiv-
Ing the project’s positive cash flows If the discount rate
Is 4 percent, the project will be profitable even If it takes

2vanations In the discount rate affect the cost of capital, although
not all dispanities across countries or firms in costs of capital are
due to differential discount rates
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forty-five years before positive cash flows materialize.
At a discount rate of 12 percent, however, any delay of
more than six years renders the project unprofitable.
These calculations illustrate that the discount rate 1s a
particularly critical determinant of the attractiveness of
long-term investments.

The cost of capital depends on the discount rate as
well as many other considerations affecting the attrac-
tiveness of investment projects. It 1s a function of the
returns demanded by bondholders and shareholders,
the debt-equity mix used in financing new projects, the
corporate tax rate, and the generosity of tax allowances
on new investments. Formally, the expression for the
cost of captital (c) 1s

(1) c={reg(1-B)+B1—T)r+d3—7]*[(1 = ITC—12)/(1—1)],
where

req = nominal rate of return demanded by equity

holders

r, = nominal rate of return demanded by bond
holders

B = debt-to-total capital ratio

-
|

= marginal tax rate on corporate earnings

8 = economic depreciation rate of capital good
w = expected inflation rate

ITC = rate of investment tax credit

z = present discounted value of depreciation

allowances on a new investment project.

This expression, though complex, I1s easy to under-
stand. The first term in brackets i1s a weighted average
of the required returns demanded by equityholders and
bondholders, with weights g and (1-B) equal to the
share of each type of financing in the firm's capital

Chart 1 ) B .
Hypothetical Long-Term Investment Project
Cash flow )
25— —
Time
-100
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structure,® plus the cost of physical decay on the asset.
The nominal cost of debt 1s multiplied by a (1—1) term to
reflect the tax deductibility of interest payments Since
expected inflation 1s subtracted from this term, 1t effec-
tively depends on real debt and equity returns. The
second term recognizes that investment incentives and
depreciation allowances reduce the cost of purchasing
capital goods. Thus, the cost of capital 1s lower as the
investment credit (ITC) or benefits of depreciation allow-
ances (z) are larger. The division by (1—7) simply recog-
nizes that profits are taxed, so that the post-tax return
that the firm must deliver to its investors I1s “grossed up”
by 1/(1—1) The next three sections focus on the compo-
nents of this cost of capital formula

The cost of debt

The cost of funds 1s the rate of return that the firm must
promise to its creditors or shareholders when 1t raises
financial capital Most firms use both debt and equity
capital This section considers the cost of debt, defer-
ring the more controversial cost of equity until the next
section.

The pretax cost of debt is the interest rate that a firm
must promise on new corporate borrowings There 1s no
single borrowing rate for the corporate sector; different
firms can borrow at significantly different rates, depend-
ing on their nskiness. Even a given firm does not borrow
at a single interest rate; rather, 1t faces a spectrum of
rates depending on the maturnity of its debt 1ssue and
the proposed application of funds Most studies ignore
these sources of heterogeneity and use indexes of
yields on high-grade corporate debt (BAA or better) to
measure the cost of debt finance This procedure Is
justifiable 1If the structure of risk and matunty premia 1s
stable across countries and time. Such an assumption
1s not particularly plausible, but an alternative, empiri-
cally tractable methodology 1s difficult to find

Nominal before-tax interest rates are not the key
determinants of corporate borrowing costs Rather, the
cost of funds is affected by the real, after-tax cost of
debt, defined by

(2) tar = (1= = m,

where w indicates the expected inflation rate Variation
in expected inflation rates across countries can lead to
significant differences in nominal interest rates, even f
real interest rates are similar 1t 1s therefore important to

3Kester and Leuhrman (1990) emphasize that the marginal debt-
equity mix 1n financing a given project may differ from the average
debt-equity mix for the corporate structure They correctly observe
that the average debt-equtty ratio of a firm or corporate sector may
not reflect the appropriate debt-equity weighting on marginal
projects



correct nominal interest rates, even If crudely, for infla-
tionary expectations. Equation 2 also emphasizes the
link between the statutory tax rate and the after-tax
borrowing rate. Since nominal interest payments are tax
deductible, an increase Iin expected inflation that raises
nominal interest rates by less than 1/(1—-1) times as
much as the inflation shock will reduce the after-tax cost
of borrowing

There are at least three different ways to measure
expected inflation The first assumes that actual infla-
tion at any moment 1s a good proxy for what was
expected. While obviously erroneous In some situa-
tions, this approach i1s simple and can also be inter-
preted as the ex post real interest rate paid by firms in a
given period A second strategy involves using either
survey data or macroeconomic forecasts. While these
data are somewhat arbitrary, especially if only one
firm’s forecast 1s being used, they are attractive pre-
cisely because they are statements of expectations
Finally, the most common approach 1s to compute a
weighted average of past inflation rates and to argue
that most individuals extrapolate the recent past to the
future Like the use of actual inflation rates, this
approach will misstate expectations during periods
when policy shocks or other factors lead to rapid revi-
sions In inflationary prospects.

Three cost of capital studies indicate the vared
approaches to measuring the real cost of debt. Hat-
sopoulos and Brooks (1987), who update and shghtly
modify Hatsopoulos' (1983) study, use Moody’'s BAA
rate as the pretax interest rate for the United States, but
for Japan, they construct their own estimate of long-
term borrowing costs using the yield on heavily traded,
low-risk Nippon Telephone and Telegraph bonds plus a
“risk premium” equal to the yield spread between BAA
bonds and Treasury bonds in the United States. This
procedure assumes that the risk premium for corporate
bonds 1s identical in the two nations When paired with
the assumption that actual inflation rates are reason-
able proxies for expected inflation, it yields real after-tax
interest rates in Japan that average more than 100 basis
points below those In the United States during the
1970s and early 1980s

Bernheim and Shoven (1987, 1989) focus on short-
term borrowing costs, since their analysis argues that
the capital market equates short-term risk-adjusted
returns In the bond and stock markets They explore
several different measures of expected inflation and find
that for the early 1980s, Japanese real interest rates
were between 300 and 600 hundred basis points lower
than their U.S. analogues. They also present evidence
on long-term rates, finding dispanties that, though
smaller, again suggest lower Japanese real borrowing
costs

McCauley and Zimmer (1989) present the most sys-
tematic analysis of borrowing costs. They recognize the
mix of long- and short-term borrowing In corporate
capital structures and take an average of the interest
rates on different maturity debt. They also correct
observed Interest rates for the presence of compensat-
Ing balances, that is, requirements that borrowers hold
some fraction of a loan in a low-interest account at the
lending institution. These requirements effectively raise
the cost of borrowing McCauley and Zimmer (1989)
follow Hatsopoulos and Brooks in subtracting the actual
inflation rate from nominal interest rates when con-
structing the real after-tax cost of borrowing Therr
results, for a more recent time period than either of the
earher studies, suggest no apparent differences In real
after-tax borrowing costs in the United States and
Japan. In part the difference In results i1s due to capital
market integration beginning in the early 1980s.

While different costs of borrowing may have played an
important part in historical differences between U S
and Japanese capital costs, they are unlikely to be
central today Differences in real interest rates across
nations are inconsistent with a perfectly functioning
world capital market in which investors from a given
nation earn the same rate of return regardless of where
they invest their funds Academic studies (surveyed, for
example, by Mishkin 1984 and Frankel 1990) neverthe-
less suggest that there are differences in real interest
rates between some countries. The size of the U.S. and
Japanese markets and the active cross-border
arbitrage in fixed income markets make large dis-
panties in these markets unlikely

A firm in either the United States or Japan could, in
addition, try to exploit persistent differences in real
interest rates by issuing bonds denominated in the
other nation’s currency and marketing them to foreign
investors This equilibrating force was absent in the
years before 1980, when the Japanese capital market
was relatively closed to outside investors or borrowers
Today, however, firms routinely make cross-border
transactions of this type. This development reinforces
the view that interest rate differences are unlikely to be
a central component of the cost of capital differences
between Japan and the United States.

The cost of equity

Estimating the cost of equity is the most difficult part of
any cost of capital computation. The reason I1s that there
1s little evidence on the risk premium that equity inves-
tors require to hold stocks rather than less risky bonds.
The nsk premium 1s likely to vary through time, making
it difficult to use historical data to assess this param-
eter Consequently, researchers have differed more In
their methods of measuring the cost of equity than in
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their methods of measuring the cost of debt.

This section considers four approaches to measuring
the cost of equity. The first subsection considers esti-
mates that assume that past returns on corporate stock
provide a good guide to required returns The next three
subsections discuss various measures of expected
returns that are based on the ratio of actual earnings to
share prices or assets values. A concluding subsection
discusses the extent to which differences in equity cost
can persist in a world capital market

Estimates using historical data on equity returns
The simplest approach to measuring the required return
on equity 1s to assume that the historical average differ-
ential In equity and debt returns indicates the extra
return that investors demand for holding nsky equity
rather than riskless debt.* If required returns were con-
stant through time, and If the data sample on equity and
debt returns were long enough to measure the average
returns precisely, then this procedure would yield rel-
able results. In practice, however, neither of these con-
ditions 1s satisfied

It 1s useful to begin with background information on
the equity nsk premium computed this way. Table 2
reports the average excess return on equities relative to
government bills in the United States and Japan for
several different time periods. The findings highlight the
sensitivity of these results to the sample period.® The
sharp rise in the Japanese equity market during the
mid-1980s implies that any estimate of ex post returns

4Bernheim and Shoven (1989) present some estimates based on this
approach Baldwin (1986) and Kester and Leuhrman (1930) also
implicitly take this approach

sBaldwin (1986) was among the first to bring equity returns data to
bear on calbrating the required return, she concluded that, tf
anything, the nsk premium was higher in Japan than in the United
States Kester and Luehrman (1990) perform a more sophisticated
set of tests, asking whether the market pricing of particutar
categories of nsk differs in the United States and Japan They find
no evidence of such differences, but their tests are restricted to
only four years of data (1982-86)

that includes these years (and does not span a very
long period) will show that Japanese investors demand
higher equity returns than their U S counterparts. The
39 percent decline Iin the Japanese equity market dur-
ing calendar 1990 has weakened, but not erased, the
apparent differential in required returns

The problems with using relatively short samples of
historical returns are more fundamental than sensitivity
to a few years of data. To understand the first problem,
consider an economy In which institutional changes
within a single year reduce by half an equity risk pre-
mium that has historically been constant. Share prices
will rise In response to this news, and ex post measures
of the equity nsk premium will suggest that it has rnisen.
In this case, however, the actual movement i1s just the
opposite.

The second difficulty with ex post returns i1s that just
as real interest rates appear to fluctuate, there 1s evi-
dence that required returns vary over the business cycle
and through time. Recent research in financial econom-
ics (for example, Fama and French 1988) suggests that
a considerable share of the variation in equity returns,
particularly over long horizons, can be forecast using
the dividend-price ratio and related vanables Changes
in financial markets and practices are also likely to
affect the equity risk premium. The nise In the leverage
of some U.S. firms during the 1980s, for example, prob-
ably raised their equity risk premia relative to what they
would have been otherwise, the graduai reduction in the
fear of deep and major depressions since the 1930s has
probably lowered the relative cost of equity during the
postwar period.

A third drawback to using historical data to calibrate
required returns 1s the imprecision of the resulting esti-
mates. Dunng the last sixty years, the return on U.S
equities has exceeded that on Treasury bills by 75
percentage points per year Given the significant annual
variation in equity returns—the standard deviation of
returns on the U.S. market 1s approximately 20 percent
per year—the standard deviation of the mean return

Ta[)le 2
Excess Returns on Equities Relative to Bills:

United States and Japan, 19261990

U S Excess Return (In Percent)

Japanese Excess Return (in Percent)

Sample Perniod Mean Standard Deviation Mean Standard Deviation
1926-89 ! 75 200 —_ —
1960--89 32 151 72 166
1960-79 15 143 38 169
1980-89 65 16 5 140 159

Source Author's calculations, based on Ibbotson Associates (1990), and Morgan Stanley-Capital International Data
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estimated for the period since 1926 1s approximately 2.5
percentage points. To specify a range with a 95 percent
chance of including the actual mean ditferential, one
would therefore need to admit possibilities from 2 5 to
12.5 percentage points. With such a range, convincing
conclusions about the cost of equity are very difficult

For Japan, the data problem is even more severe
Most analysts focus on returns in the Japanese equity
market during the period since 1960 because the mar-
kets before the Second World War and in the early
postwar years bore little resemblance to the sophisti-
cated market of today. With only thirty years of data,
however, the 95 percent confidence band for returns on
the Japanese equity market ranges from 1.2 percent to
13 2 percent per year.

Estimates based on price-earning ratios
A second (and probably the most common) approach to
measuring required equity returns relies on market-
based measures of prospective equity returns.
McCauley and Zimmer (1989a), Bernheim and Shoven
(1989), and Ando and Auerbach (1988a, 1988b, 1990)
all use some variant of this approach in studying cost of
capital dispanties. They use the earnings-price ratio,
possibly corrected for international differences in
accounting or other features, to measure investors'
required returns.

Before considering the ments and difficulties of this
approach, 1t 1s useful to summarize the trends through
time n price-earnings ratios for the United States and

Table 3

Price-Earnings Ratios for the United States
and Japan, 1975-1990

Year United States Japan
1975 118 252
1976 112 220
1977 g1 193
1978 82 215
1979 75 16 6
1980 . 96 179

1981 82 249
1982 119 237
1983 12.6 294
1984 104 263
1985 154 294

1986 187 58 6
1987 14 1 504
1988 129 54 3
1989 148 537
1990 159 366
Source French and Poterba (1991a, Table 6) U S price-earnings
ratios are taken from Standard & Poor's 500 index of actively
traded stocks, Japanese ratios are from the Nomura Research
Institute’s 350 index of actively traded stocks E

Japan. These data are shown in Table 3 and Chart 2,
without any adjustments The rapid nse in Japanese
share prices during the mid-1980s made the price-
earnings ratio in Japan much higher than that in the
United States. This i1s the basis for many findings that
Japanese firms faced lower required returns on equity
during this period.

There are both theoretical and empirical difficulties in
using price-earnings ratios or, more accurately, their
reciprocal (earnings-price ratios) to describe required
returns. One theoretical objection 1s that rather strong
assumptions are needed f the earnings-price ratio 1s to
equal the current required return. For example, if
required equity returns change through time, then the
earnings-price ratio equals an average of current and
future required returns, minus the expected growth rate
of earnings. Today’s required return i1s equal to the
earnings-price ratio only if the required return 1s con-
stant through time, or if by chance future variations
offset each other and lead the average to equal the
current value A second difficulty 1s that observed earn-
ings-price ratios reflect the stock market's expectation
of future corporate growth A low earnings-price ratio
could therefore be the result of optimistic growth expec-
tations rather than low costs of equity finance. In any

Chart 2

Price-Earnings Ratios for the United States
and Japan

Percent
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A
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0
1975 77 79 81 83 85 87 89 90

Source Kenneth R. French and James M Poterba, "Were
Japanese Stock Prices Too High?" Journal of Financial
Economics, forthcoming.
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case, the resulting earnings-price ratio must be cor-
rected for expected growth differentials to compare
required returns across countries

A more practical objection to measuring equity
returns with earnings-price ratios 1s that these ratios
cannot be compared internationally because of
accounting factors. Most studies relying on earnings-
price information make some corrections to numbers
reported by corporations; the United States—Japan
comparison iliustrates the type of corrections needed.

Consolidation of subsidiary earnings. Until the
mid-1980s, Japanese firms usually reported parent
company earnings, excluding the profits of wholly and
partly owned subsidianies. Since more than half of the
shares on the Tokyo Stock Exchange are owned by
other traded corporations (see French and Poterba
1991a), omission of the retained earnings from partly
owned firms can substantially affect reported earnings.
This generates a downward bias in the earnings-price
ratio as a measure of required returns, since the stock
market will recognize the value of intercorporate equity
holdings but earnings will not reflect the relevant cash
flow. This problem can be corrected by inflating earn-
Ings (the approach in McCauley and Zimmer 1989a) or
by removing the value of intercorporate holdings from
the estimate of share value (French and Poterba 1991a).

Depreciation. In Japan, firms use the same deprecia-
tion hfetimes in computing tax and accounting earnings
In the United States, accounting depreciation is typ-
ically slower than that for tax purposes. The same
project, If accounted for by a Japanese and an Amen-
can firm, would therefore show different earnings flows
in the two nations. The estimated return in Japan would
be lower in the early years of the project, when Jap-
anese depreciation would exceed that in the United
States, and higher in later years, when the Japanese
firm would have fully depreciated the asset These
accounting dispanties need to be corrected in making
any comparison of earnings-price ratios across coun-
tries Ando and Auerbach (1990) and McCauley and
Zimmer (1989a) convert depreciation for both Japan
and the United States to an economic replacement-cost
basis; French and Poterba (1991a) try to restate Jap-
anese depreciation on U.S. accounting principles

Infiationary effects on earnings. Inflation has many
distorting effects on corporate earnings. It interacts with
nominal accounting conventions to make reported
accounting earnings a relatively poor proxy for eco-
nomic profits If nations have different inflation rates, or
even the same inflation rate but different investment
histories, then reported accounting earnings will be
differentially biased.

Ando and Auerbach (1988a, 1988b, 1990) and
McCauley and Zimmer (1989a) try to correct accounting
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earnings for inflationary errors. This involves restating
depreciation allowances in terms of asset replacement
cost rather than historical cost, subtracting spurious
profits on goods In inventory sold at nominal prices that
exceed the nominal acquisition price by much more
than the real sales price exceeds the real purchase
cost, and estimating real rather than nominal interest
outlays. The relative importance and net effect of these
corrections on U.S and Japanese accounting earnings
vary through time The inflation rate in Japan was
higher than that in the United States during the 1970s,
but lower in the mid-1980s. In the 1970s, however, the
greater leverage of Japanese firms made the inflation-
ary misstatement due to nominal interest rates more
Important than that in the United States

Other factors must be considered in correcting earn-
Ings-price ratios across nations, such as the treatment
of reserve accounts in Japan and the disparate proce-
dures for funding retirement plans in different countries.
The factors discussed above, however, are the most
important ones

After correcting earnings-price ratios for the various
considerations noted above, the ratios for Japan still
appear lower than those for the United States Lower
earnings-price ratios in one country do not necessarily
signal lower required returns, since the dispanty could
be due to differential growth expectations One crude
way to assess the importance of the latter effect relies
on estimates of long-term real GNP growth published by
macroeconomic forecasting firms These show average
Japanese long-term growth rates of approximately 4
percent per year, compared with values of approxi-
mately 2.5 percent per year for the United States Even
if discount rates were identical, one would therefore
expect lower earnings-price ratios in Japan than in the
United States. This is not a large enough growth dispar-
ity, however, to account for the differences in earnings-
price ratios, nor are there any striking changes in the
expected growth rate in the mid-1980s when the Jap-
anese market soared ® This evidence consequehtly
points toward lower required equity returns in Japan
than in the United States, particularly in the late 1980s

Estimates of required returns based on market earn-
Ings-price ratios can change substantially in relatively
short time spans. This has occurred during the last year
with the sharp decline in the value of the Japanese
stock market. The earnings-price ratio in Japan has
rsen by more than one-third stnce December 1989,
indicating a possible rise 1n required returns.

8This discussion draws on French and Poterba (1991a), which also
presents data on macroeconomic forecasts




Estimates based on historical profit rates

A third approach to measuring required returns, one
which 1s related to the earnings-price calculations,
involves measuring the rate of return on corporate
assets—the profit rate. Rather than scale accounting
earnings by a market-based measure of asset values
such as the total value of outstanding equity, this
approach divides by an estimate of the replacement
value of the firm’s capital stock It suffers from all the
difficulties of international comparisons that are associ-
ated with earnings-price ratios, with the additional diffi-
culty that data on the replacement value of assets are
not readily available and, when available, are often
estimated n different ways for different nations. Never-
theless, computing the ex post profit rate can provide
some evidence on the level of required returns.

Sustainable growth analysis

A fourth approach to estimating the cost of equity, used
by Hatsopoulos (1983) and Hatsopoulos and Brooks
(1987), involves estimating the sustainable growth rate
for dividends that could be achieved by reinvesting
current earnings without altering debt policy By adding
the sustainable growth rate to the current dividend
yield, this approach provides another estimate of the
required return on equities. Since this method I1s ulti-
mately based on historical rates of return, not surpris-
ingly it suggests that the cost of equity in Japan is lower
than that in the United States

Can the costs of equity differ?

This survey of previous work suggests that several
different methodologies point to a similar conclusion:
the cost of equity has been lower in Japan than in the
United States for most of the last two decades 7 Just as
it was appropriate to ask if international differences in
real interest rates could persist over long periods, one
can ask whether arbitrage by investors and firms can
elimnate disparities in expected equity returns. There
are at least three reasons to suspect that differential
equity returns can persist.

First, structural factors may lead to fundamental dif-
ferences in the riskiness of U S and Japanese firms.
Intercorporate share ownership 1n Japan and the signifi-
cant role of banks in corporate finance affect firm
behavior and may cushion investors from particularly
adverse outcomes at a given firm.® This would suggest

7The earher discussion suggested that because of the limited data

span, it 1s probably not possible to reject the hypothesis of similar
required equity returns In the two nations The test being applied in
such cases, however, has extremely low power to detect deviations
because there is so little data

8Hoshi, Kashyap, and Scharfstein (1990) provide evidence of the
resiience of investment and sales at “keiretsu” firms dunng

that even If the price of a particular type of securty
market nsk were equated in Japan and the United
States, the “real nskiness” of the Japanese corporate
sector would be lower and therefore would command a
lower total risk premium

Second, the rapid increase In Japanese land prices
during the 1980s may (until recently) have provided a
ready source of collateral for Japanese corporate bor-
rowing.® The value of land holdings for Japan's nonfi-
nancial corporate enterprises rose from ¥ 256 3 trilion
at the end of 1985 to ¥478 2 tnllion at the end of
1988—an appreciation of between $1.5 trillion and $2
tnihon, depending on which exchange rate Is used "
This sharp rnise In collateral value may have lowered
equity costs 1n recent years; it would not provide an
explanation for any lower equity costs in the 1970s and
early 1980s.

Finally, 1t 1s possible that the strong assumptions of
integrated world capital markets are inappropriate. Jap-
anese Investors are less well informed about U S than
about Japanese equities and may therefore prefer hold-
ing domestic shares, even If the expected returnon U S
equities 1s somewhat higher (see French and Poterba
1991b) As for the arbitrage by corporate suppliers of
equity, U S firms may face constraints on their abihty to
Issue equity In Japanese markets Japanese investors
may convey low-cost capital to Japanese firms but not
to U.S. firms traded in Tokyo (whose shares are pri-
marily traded and priced in New York).

One explanation of the difference in equity costs that
does not appear to explain the U S -Japanese case Is
high turnover In the U.S. stock market. Table 4 shows
the turnover rates on the New York and Tokyo stock
exchanges during the years 1985-89. Turnover rates in
Tokyo exceed those in New York in some years When
one recalls that the Tokyo market includes very sub-
stantial blocks of cross-held shares that trade infre-
quently, the implied turnover rate for the “in play”
shares 1s significantly higher than that in New York

Weighting the costs of debt and equity: corporate
leverage rates

The resuits in the last two sections suggest that the
cost of debt may have been lower in Japan than in the

Footnote 8 continued
economic downturns, suggesting that financial practices affect real
behavior

sKashyap, Scharfstein, and Weil (1990) provide some evidence that
Japanese firms with greater land holdings have exhibited higher

investment rates during recent years This evidence ts consistent
with, although not definitive support for, the collateral explanation

Economic Planning Agency, Annual Report on National Accounts,
1990 (Tokyo Economic Planning Agency)
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United States until the early 1980s. The cost of equity
has been lower for most of the last two decades but
particularly in the late 1980s The net effect on the cost
of capital depends on the relative weights placed on
debt and equity in the two nations These debt-equity
ratios have not remained fixed over time but have
changed significantly during the last two decades.

There are several measures of the debt-equity ratio of
a firm or corporate sector. Although managers usually
focus on the ratio of book debt to the book value of
equity, this measure fails to capture the significant
swings In the relative prices of debt and equity secun-
ties. The more natural measure 1s therefore the market
value of debt divided by the market value of equity.
Table 5 and Chart 3 show the recent history of an
imperfect measure of debt-equity ratios for nonfinancial
firms: the ratio of the book value of long- and short-term
debt to the market value of corporate equity

Table 4

Turnover Rates for U.S. and Japanese
Equity Markets
(In Percent)

Year New York Stock Exchange Tokyo Stock Exchange
1980 36 50
1981 33 50
1982 42 35
1983 51 44
1984 49 43
1985 54 48
1986 64 75
1987 73 96
1988 55 98
1989 52 73

Sources Column 1 data are drawn from the New York Stock
Exchange Fact Book, column 2 data are from the Tokyo Stock
Exchange Fact Book H

Table 5

Debt-Equity Ratios (x100) for U.S. and
Japanese Nonfinancial Corporations

Year United States Japan
1985 669 1327
1986 66 6 1007
1987 730 659
1988 737 60 1
1989 66 5 548
1990 771 658

Saurce U S data are drawn from the Board of Governors of the
Federal Reserve System, Balance Sheets of the U S Economy,
1990 ediion Japanese data are from Damwa Analysts Guide, 1989
edition Estimates show the ratio of the book value of corporate
long- and shori-term habilittes to the market value of carporate
equity
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The central conclusion to be derived from Table 5 is -
that Japanese debt-equity ratios were significantly
higher than their U S. counterparts in the early 1980s,
but that they have declined while U.S. leverage has
remained stable or, if anything, increased.” In 1985, the
Japanese debt-equity ratio was 1.3 to 1, compared with
.67 to 1 in the United States By March 1989, rising
Japanese share prices had reduced the ratio of book
debt to market equity to .55 in Japan, while the corre-
sponding figure for the United States was still approxi-
mately 67.

The convergence of U.S. and Japanese leverage was
due to two factors First, U.S. nonfinancial corporations
repurchased nearly $100 billion in equities each year
between 1985 and 1990 Chart 4 shows the net secu-

MAndo and Auerbach (1988b) report estimates of the book debt-to-
market equity ratio for the peniod since 1970, and their data
suggest relatively lititle vanation in either nation during the years
before 1985

Chart 3

Debt/Market Equity Ratios for U.S. and
Japan Corporations
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nty issues during this period, with large equity pur-
chases, both direct repurchases and takeover acquisi-
tions, matching substantial debt issues in recent years.
Only nsing equity values prevented the debt-equity ratio
from rising sharply during this penod. Second, the rapid
increase in Japanese share values during the 1980s
was not matched by escalating debt values or debt
issue Consequently, the debt-equity ratio of Japanese
firms on a market value basis declined during the
period.

Taxation and summary measures of the cost of
capital

The least controversial part of most cost of capital
studies I1s the treatment of tax incentives for new capital
investment There 1s broad consensus both on the
approach to analyzing tax considerations and on the
underlying tax code provisions that are important Dif-
ferent studies have reached different conclusions, how-
ever, regarding the net effect of tax provisions on the
relative costs of capital, pnmarly because of different
auxilhary assumptions This section sketches the rele-
vant tax parameters—the statutory corporate tax rate
and the net tax-induced reduction in the price of capital
goods—then notes their values through time and

Chart 4
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explains how they affect the cost of capital. It concludes
by presenting complete estimates of the cost of capital
from several different studies.

Tax parameters

The statutory tax rate affects the pretax returns that
firms must earn, other things equal, to satisfy their
owners. The magnitude of this effect depends on the
fraction of the corporation’s profits that are subject to
corporate tax, that 1s, on the relative importance of debt
and equity finance.

The generosity of tax depreciation schedules, includ-
ing the availability of investment credits, i1s another key
aspect of the tax code To provide a unifying framework
for comparing different depreciation schedules, most
economic analyses focus on the present discounted
value of tax depreciation benefits, given by

(3) ITC+7z=ITC+X 7, +d,, . /(1+p),
where 7, Is the tax rate prevailing k years after the
investment i1s made, d,, I1s the value of depreciation
allowances (per dollar of imitial investment) that the firm
1s allowed to claim, and p 1s the nominal discount rate
applied by investors to cash flows with the risk charac-
teristics of depreciation benefits The value of invest-
ment allowances thus depends on the rate at which the
future tax savings are discounted, as well as the stat-
utory corporate rate. Higher tax rates make a given set
of deductions more valuable.

The net effect of raising the corporate tax rate thus
depends on the time path of depreciation allowances
and the discount rate applied to these tax benefits. If
these depreciation benefits were worth one dollar (z = 1
and ITC = O), then changes In the corporate tax rate
would have no effect on the cost of capital: the after-tax
cost of a one-dollar project would be reduced, just as
the after-tax return from the project would fall. Only
when the value of depreciation allowances falls below
one dollar does raising the corporate tax rate increase
the cost of capital.

The tax parameters in both the United States and
Japan have shifted significantly during the last decade
Table 6 presents the values of each tax component for
the beginning and end of the decade The first column
shows the statutory corporate tax rate in each nation,
with the U.S. rate falling from 50 percent, including
federal as well as state taxes, at the beginning of the
1980s to 38 percent at the decade’s end. By compari-
son, Japanese corporate tax rates are higher: the net
tax rate was 53 percent in 1980 and remained at 50
percent at the decade’s end.

The second column in Table 6 shows the depreciation
benefits accruing to a firm that invests in general indus-
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Table 6
Tax Parameters in Cost of Capital Calculations

Japan United States
Parameter 1980 1988 1980 1988
Statutory corporate tax rate 526 499 495 380
Present value of tax reduction for new investment
Autos 465 473 534 333
Industnal plant 250 355 166 142
Source Bernheim and Shoven (1989, Table 5)
tnal equipment, as well as industnal plant, in the two
nations. Although the tax lifetimes in the two nations are Table 7
similar, the tax benefits for the two examples of projects Estimated Costs of Capital for the
given here are greater 1in Japan The reason s that in United States and Japan
the late 1980s the discount rate applied to the cash ‘ United States  Japan
flows 1s lower, and the statutory tax rate to which the Study Year (Percent)  (Percent)
deductions apply, higher, in Japan The net effect of Hatsopoulos-Brooks
US tax policies during the 1980s was to lower 1980 141 40
depreciation benefits by extending Iifetimes, phasing 1985 97 38
out the investment tax credit, and reducing the statutory McCauley-Zimmer
marginal tax rate. Consequently, these changes 1980 115 88
brought about an increase in the cost of capital. 1988 " 72
Most studies of capital costs have argued that tax Bernheim-Shoven
provisions In Japan are similar to those in the United 1980 187 1o
States and that therefore relatively Iittle of the cost of . 1988 AR 41
capital differential can be attributed to tax considera- Source Hatsopoulos-Brooks values are esimated by the author
tions. Bernheim and Shoven (1989) point out, however, from Figure 9 of Hatsopoulos-Brooks (1987) and correspond to
the cost of fixed asset services (before depreciation) McCauley-
that similar tax provisions operating in different eco- Zimmer estimates are drawn from Table 2 of McCauley-Zimmer
nomic environments can yield different tax incentives. (1989b) and correspond to the cost of a twenty-year plant
Bernheim-Shoven estimates are drawn from Table 6 of Bernheim-
Shoven (1989)
Summary costs of capital

Relatively few studies have made complete estimates of
the cost of capital, although many have examined its
components Table 7 presents three sets of estimates
from studies using different methodologies to assess
U S and Japanese capital costs. The table shows the
estimated capital cost in 1980 for each study, as well as
the estimate for the most recent year available

The studies compute somewhat different capital
costs; Hatsopoulos and Brooks estimate an average
cost of all capital services, McCauley and Zimmer the
cost of capital for a plant investment with a twenty-year
Ifetime, and Bernheim and Shoven the cost of capital
for an industnal plant. In addition, the strategies for
estimating the cost of equity vary; Hatsopoulos and
Brooks use the sustainable growth method, while
Bernheim-Shoven and McCauley-Zimmer use estimates
based on adjusted earnings-price ratios.

Despite these differences in approach, all of the stud-
les conclude that the cost of capital 1s significantly
higher in the United States than in Japan. The precise
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magnitudes differ, with Hatsopoulos and Brooks finding
the largest differential (10 percentage points) in 1980,
compared with only 2 7 percentage points in McCauley
and Zimmer's study. In more recent years, the results
suggest a cost of capital differential of approximately
5 percentage points between the two nations

Conclusion and possible policy levers

Many different factors bear on a nation’s cost of capital
This survey of previous work comparing the cost of
capital in the United States and Japan suggests that
differential costs of equity are the single most important
explanation of apparent cost of capital differences.
Many institutional and economic differences between
the two nations may contribute to this dispanty—in
particular, Japan’s higher saving rate, less burdensome
taxation of equity returns, and greater flexibility in
spreading corporate risk



Because the cost of capital depends on many param-
eters, a wide range of policies can be used to affect it
Several possibilities are indicated below

Changing investment incentives 1s probably the most
direct way for policy makers to affect capital costs An
investment tax credit, for example, reduces the cost of
capital and can be targeted to affect only some classes
of assets While much of the discussion leading up to
the Tax Reform Act of 1986 stressed the need for a
“level playing field,” treating all assets equally for tax
purposes, some have argued that particular asset
classes should be subsidized because of their high
social returns 2 This I1s the basis for the research and
development tax credit, as well as subsidies to fow-
income housing The major disadvantage of more gen-
eral investment incentives is therr significant revenue
cost To remedy this problem, policy makers might con-
sider more revenue-efficient subsidies, such as “incre-
mental” investment tax credits on a firm’s investment
above some history-based target.

The tax treatment of investors 1s a second obvious
source of policy leverage on the cost of capital. The
analysis above treated the pretax returns demanded by
debt and equity investors as fixed. These returns may
vary, however, with the tax treatment accorded to differ-
ent securnities The lower pretax required return on tax-
exempt debt in contrast to taxable bonds rather clearly

12DelLong and Summers (1990) suggest that equipment investment
yields particularly high social returns and therefore warrants subsidy
beyond other classes of capital goods They present international
evidence showing that nations that encourage equipment investment
by keeping the relative price of equipment low grow more rapidly
than nations with higher equipment prices

demonstrates that investor-level taxes affect required
returns In this regard, a change In the tax treatment of
dividends—for example, by reducing shareholder taxes
with an integration system—would reduce capital costs.
Similarly, a capital gains tax reduction would lower the
pretax return demanded on equities A particularly cost-
effective form of capital gains reduction, from the stand-
point of reducing the cost of capital, would follow the
Japanese experience and apply very low tax rates to
capital gains on corporate equities while taxing gains
on other assets at relatively high rates '3

Raising national saving 1s a third strategy for reduc-
ing the cost of capital. Higher national saving would
expand the supply of saving relative to demand, lower
required returns on both debt and equity, and ultimately
reduce capital costs While the direction of this effect Is
clear, the magnitude of the cost of capital reduction
from a given saving Increase I1s again controversial
With partially integrated world capital markets, part of
any increase tn domestic saving will flow abroad,
thereby blunting the effects on domestic required
returns Although historical evidence suggests a rather
strong association between domestic saving and
domestic investment rates, international capital markets
have become much better integrated during the last
decade, and the leakage effects are therefore probably
larger today than in the past

13The net effect of capital gains tax reduction on capital costs 1s
controversial While few doubt that lower tax rates would lower
capital costs, there 1s less agreement on the size of the effect
Since many gains on corporate stock are realized long after they
accrue, or never face tax because of basis step-up at death, the
effective capital gains tax rate 1s significantly lower than the
statutory rate

References

Ando, Albert, and Alan J. Auerbach. 1988a. “The
Cost of Capital in the United States and Japan:
A Comparison.” Journal of the Japanese and
International Economies 2: 134-58

1988b “The Corporate Cost of Capital in
Japan and the United States A Comparison.” In

Industry in the United States and Japan
(Cambndge. Cambridge University Press)

__.1990. “The Cost of Capital in Japan.
Recent Evidence and Further Results " Journal
of the Japanese and International Economies
4 323-50

John B. Shoven, ed., Government Policy Toward .

Aron, Paul 1981. Are Japanese P/E Multiples Too
High? Daiwa Securnities America, New York.

——.1988. Japanese P/E Multiples The
Shaping of a Tradition Daiwa Securities
America, New York.

Baldwin, Carliss. 1986 “The Capital Factor. Com-
peting for Capital in the Global Environment” In
Michael Porter, ed , Competing in Global Indus-
tres (Boston: Harvard University Press).

Bernheim, B Douglas, and John B. Shoven 1987
“Taxation and the Cost of Capital- An International
Comparison.” In Charles E. Walker and Mark A.
Bloomfield, eds , The Consumption Tax. A Better
Alternative? (Cambridge Ballinger Publishing).

-

FRBNY Quarterly Review/Winter 1991 31



References (continued)

1989 “Comparison of the Cost of Capital
in the United States and Japan The Role of
Risk and Taxes.” Stanford University, Center for
Economic Policy Research, mimeo

Boone, Peter, and Jeffrey Sachs. 1989. “Is Tokyo
Worth Four Tnllion Dollars? An Explanation for
High Japanese Land Prices " Harvard University,
unpublished paper

Brazzell, D, A Robbins, G Robbins, and
PC Roberts 1986 The Cost of Capital in the
United States and Japan (Washington: Institute
for Political Economy)

Delong, J Bradford, and Lawrence H Summers.

1990 “Equipment Investment and Economic
Growth ” Harvard University, mimeo

Fama, Eugene, and Kenneth French. 1988 “Divi-
dend Yields and Expected Stock Returns”
Journal of Financial Economics 22 3-27

Frankel, Jeffrey. 1989 “Quantifying International

Capital Mobihty in the 1980s.” National Bureau of

Economic Research, Working Paper no 2856.
French, Kenneth R, and James M Poterba 1991a

“Were Japanese Stock Prices too High?” Journal

of Financial Economics Forthcoming

1991b. “Investor Diversification and Inter-
national Equity Markets " American Economic
Review. Forthcoming

Hatsopoulos, George N. 1983. High Cost of
Capital Handicap of American Industry
(Washington American Business Conference)

Hatsopoulos, George N., and Stephen H Brooks
1986. “The Gap in the Cost of Capital Causes,
Effects, and Remedies " In R Landau and
D Jorgenson, eds , Technology and Economic
Policy (Cambridge: Ballinger Publishing)

—_.1987. “The Cost of Capital in the Umted
States and Japan ” Paper presented at Interna-
tional Conference on the Cost of Capital,
Harvard University, Kennedy School of Govern-
ment, November 19-21, 1987

Hoshi, Takeo, Anil Kashyap, and David Scharfstein.

1990a. “Corporate Structure, Liquidity, and Invest-
ment: Evidence from Japanese Panel Data.”
Quarterly Journal of Economics. Forthcoming

—.1990b. “The Role of Banks in Reducing
the Costs of Financial Distress in Japan.”
National Bureau of Economic Research, Working
Paper no. 3435

Ibbotson Associates 1990 Stocks, Bills, Bonds,
and Inflatron. 1990 Yearbook. (Chicago)

Kashyap, Anil, David Scharfstein, and David Well.
1990. “Land Holdings and Investment by
Japanese Firms” Massachusetts Institute of
Technology, mimeo

Kester, W. Carl, and Timothy A Luehrman. 1989
“Real Interest Rates and the Cost of Capital A
Comparison of the United States and Japan”
Japan and the World Economy 1- 279-301.

1990 “The Price of Risk in the United
States and Japan.” Harvard Business School,
mimeo.

King, Mervyn A., and Don Fullerton, eds 1984
The Taxation of Income from Capital (Chicago:
University of Chicago Press)

McCauley, Robert N, and Stephen Zimmer 1989a.
“Explamning International Differences in the Cost
of Capital " Federal Reserve Bank of New York
Quarterly Review 14.2. 7-28

.1988b. “Explaining International
Differences in the Cost of Capital The United
States and United Kingdom versus Japan and
Germany” Federal Reserve Bank of New York,
Research Paper no 8913

McKee, M.J, J.JC Visser, and P.G Saunders
1986 “Marginal Tax Rates on the Use of Labor
and Capital in the OECD Countries " OECD
Economic Studies 7 45-101

Mishkin, Frederic S 1984 “Are Real Interest Rates Equal
Across Countries?” Journal of Finance 39 1345-57.

Shoven, John B., and T Tachibanaki. 1988. “The
Taxation of Income from Capital in Japan " In
J.B Shoven, ed, Government Policy Toward
Industry in the United States and Japan
{Cambridge Cambridge University Press)

U S. Department of Commerce, International Trade
Administration 1983 A Historical Comparison of
the Cost of Financial Capital in France, the
Federal Republic of Germany, Japan, and the
United States (Washington, D C : Government
Prnnting Office)

32

FRBNY Quarterly Review/Winter 1991






