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TAX TREATMENT OF DEPRECIATION,
CAPITAL GAINS, AND INTEREST IN AN --
INFLATIONARY ECONOMY

Robert E. Hall

Introduction

Inflation complicates the measurement of capital income for tax pur-
poses. Tax laws are written in terms of the U.S. dollar, not an abstract
currency of constant purchasing power. Though my assignment is to
discuss the definition and tax treatment of depreciation, I find 1 cannot
write sensibly without bringing in the measurement and taxation of
capital gains and intcrest as well. Depreciation, after all, is the supposed
decline in value of assets as time goes by, yet current dollar prices of most
assets today are rising, not falling. Nonetheless, depreciation is a.genuine
cconomic phenomenon requiring recognition by the tax laws. But capital
gains and inflation-swollen nominal interest rates have their own, closcly
refated issues for taxation,

This paper examines the taxation of the two most significant types of
trnnsoctions between corporntions and savers in the United States. I the

I'The ruthor is peotessor of economies, Department of Feonontes, mind senior Tellow of the
Hoover Tnstitation, Stantord Univeesity, Tlie anthor (hiaks Alun Auerhach wnd Dale Jor-
peosen for hetplub comments ot i carlv stige i this work wod Don Falledton for extiemely
helplut divessssbon ol the st ded e, AEspindons expressed ore the aiihoe's atone. |
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first, an individual places savings in the hands of a corporation for the
purpose of investment through the purchase of an equity share. The
returns are taxed twice, once under the corporate income tax and again
under the personal income tax when the individual receives dividends and
capital gains. In line with the evidence on the typical owner of common
stocks, the individual is assumed to be in the 40 percent marginal bracket
for ordinary income. In the second type of transaction, the savings are
made available through the purchase of corporate debt. Because intercst
payments are deductible under the corporate income tax, the corporate
tax actually subsidizes the return to investment financed in this way. I fur-
ther assume that the debt is held by an individual in such a way as to face
low marginal rates under the personal income tax. Pension funds are an
example of the mode of ownership of debt that I have in mind.

Even without inflation, the taxation of these transactions differs strik-
ingly. The effective corporate rate on equity-financed investments in the
more favorably-treated assets, equipment and intangibles, is roughly zero
with stable prices. Equity-financed investment in plant, which reccives no
investment credit and limited benefit from fast depreciation, is taxed at an
effective rate of 37 pércent under the corporate tax. When the sccond
round of taxation under the personal tax is added, total effective rates in
the absence of inflation are 26 percent for equipment, 28 percent for in-
tangibles, and S5 percent for plant. On the other hand, debt-financed in-
vestments in all three assets are heavily subsidized even under price
stability—effective corporate tax rates are -89 percent for equipment, -85
percent for intangibles, and ~16 percent for plant.

Under 10 percent annual inflation, the situation worsens dramatically.
Taxation of equity-financed investment rises because of the adverse effect
of historical-cost depreciation, while the subsidy of debt-financed invest-
ment rises because of the deductibility of the full nominal interest rate,
including its inflation premium. Effcctive taxation of the carnings of
equity-financed investment in equipment, plant, and intangibles under
the combination of corporate and personal taxes with 10 percent inflation
are 60, 65, and 28 pereent respeetively. Because the great bulk of cor-
porate investment is financed from equity (mainly in the form of reinvest-
ment of retained carnings), the high current rates of taxation of the
returns to plant and cquipment represent a worrisome disineentive. By
contrast, incentives (o invest in debt-financed assets are now absurdly ex-
cessive  effective tax rtes al 10 pereent inflation are =122 pereent for
equipment, 95 pereent Tor plant, and =298 percent for intangibles,

Reform ol deprecintlon rules Is one way (o solve the problem ol ex-

cessive fvation of cquity financed Tuvestment under nflation, Indesing
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depreciation in one way or another and permitting depreciation at
cconomic rates would reduce the effective rates of taxation of equity-
financed equipment to 17 percent and of plant to 46 percent. Further,
these would remain the effective tax rates if inflation subsides or worsens.
Another, less desirable reform is to adopt depreciation schedules based on
historical cost which are sufficiently rapid to overcome inflation.
Scmething like the “10-5-3" proposal would reduce effective tax rates to
19 dnd 42 percent for equipment and structures at 10 percent inflation.
But under this approach, depreciation lifetimes need to be changed every
time the inflation rate changes. If inflation dropped to zero under the
10-5-3 system, the corporate income tax would wind up paying a 48 per-
cent subsidy to the earnings of equipment. Adoption of 10-5-3 would
make sense only if coupled with a policy of stabilizing inflation at 10 per-
cent per year, something hardly anybody favors.

Reforming depreciation will not solve the problem of subsidies to debt-
financed investment. Neither significantly shorter lifetimes for deprecia-
tion purposes nor the adoption of replacement-cost depreciation would
alter the basic pattern of heavy incentives for leveraged investments. As
long as an important segment of taxpayers face zero or low marginal tax
rates under the personal income tax, deductibility of interest payments
under the corporate income tax will create a subsidy for investments
financed by borrowing from those taxpayers. We need to abolish the
deductibility of interest and reducee the elfective rate of taxation to a sensi-
ble level for all investments, independent of the method of financing. The
tax systemy proposed by Alan Auerbach and Dale Jorgenson, where a first-
year allowance takes the place of the stream of deductions associated with
an investment, provides a convenient way to do this. The most desirable
reform, in my view, is immediate expensing of all investment {(as is done
for intangibles today) and climination of all deductions for interest and
depreciation. With this approach, the corporate income tax would
become a tax on gross cash llow less investment. The administration of
such a tax would be far simpler and it would eliminate the current absurd
heavy taxation of unleveraged plant and equipment and distortion in favor
ol debt-financed investment,

Delinitions, Assumptions, and Analylic Techniquo

Phe nnalysis of capital taxation presented heve appenred Tiest in Tall
and Jorgenson (1967 vefuted aspects ol the theory of depreclation appear
i Hall (1908). The starting point is to consider the price of a capital good



152 DEPRECIATION, INFLATION, TAXATION

as a function of time, t, and age, a: p(a, t). The price of new capital goods
is established by their producers and is p(0, t). Markets for used capital
goods determine prices p(a, t). As time passes, the price of a particul_ar
capital good changes. The total change can be decomposed into depvrecm-
tion, d(a, t), defined as the rate of decline of the price as age, a, increases,
and capital gains, f(a, t), defined as the rate of growth of the prices:as
time, t, increases (technically, these are the partial derivatives of p with
respect to a and t). The pattern of depreciation can be inferred by compar-
ing the prices of identical capital goods of different ages at the same time,
as in Hall (1971) and Hulten and Wykoff (1981).

A central concept for what follows is the rental price of capital goods.
Conceptually, it is the price charged by the owner to a renter who assumes
responsibility for all operating and maintenance expenses. In the absenc.e
of taxes, the rental price bears a simple relation to the asset price: rental is
the interest cost of the asset plus depreciation less capital gains:

¢ = np(a, t) + d(a, t) — f(a, 1)

Here n is the firm's nominal cost of funds—the dollar compensation per
year required by the stockholders and bondholders for cach dollar tied up
“in the capital good. In a competitive rental market, this forn‘mla w1'll
describe the observed rental rate, where the owners are capturing their
costs and no more. Further, as noted by Jorgenson (1963), the same ex-
pression appears in the analysis of the investment decision of a firm which
chooses to own its capital. Such a firm should establish an internal rental
price at this level and then push investment to thc. point where the
marginal revenue product of capital equals its rental price. .
Nothing will be lost in the ensuing discussion under the convenient
simplifying assumption that both depreciation and inflation take pla.ce at
smooth exponential rates, d and f, respectively, in which case the price of
a capital good of age a at time t is

pla, 1) = peft-d
and depreciation and capital gains are simply proportional to the price:

dia, O =5 dpla, O

f(n, ) = Ipla, )

Thin phves o sdmple eapression for the rent,

¢ nid hp
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Generally, it will be convenient to dea! with the rental-price ratio,
c/p=n+d—Hf.

For example, if the interest rate is 14 percent, depreciation is 10 percent
per year, and capital goods prices are rising 11 percent per year, the rent is
14 + .10 — .11 = .13 dollars per dollar’s worth of capital per year.

Taxation complicates the relation between capital goods prices, interest
rates, and the rental price. First, I will assume that the gross earnings of
capital are taxed at a rate u. This is the statutory marginal tax rate, cur-
rently 46 percent for most corporations.

Second, the law may impose taxation on the capital gains earned by a
capital good. Under current U.S. law, capital gains are taxed only at
realization, and, for individuals, at reduced rates. Taxation at realization
is effectively a turnover tax; capital goods held untif they are relired
escape taxation for capital gains altogether. I will assume that capital
goods are held long enough to make the capital gains tax irrelevant. I will
not attempt to deal with the anomalies in depreciation rules that -may
make it attractive to realize capital gains on real estate. All investment
decisions studied in this paper are of the “buy and hold” type.

Third, the law provides for deductions for depreciation. Investors may
deduct the dollar amount of the original cost of a capital good according
to a schedule defined in the law. For almost all assets, the schedule
understates the number of years over which the decline in value actually
takes place—lifetimes for tax purposes are shorter than true lifetimes. On
the other hand, after the first year, the permissible depreciation deduction
is depressed by the use of historical rather than market prices. Deprecia-
tion for tax purposes sums to the original purchase price, while actual
depreciation sums to a much larger number at current rates of inflation.
This feature of the tax system has been emphasized in most discussions of
the harmiul effect of inflation on the incentives to invest (which have con-
centrated on the case of cquity financing); the implications of deductibil-
ity of interest are shown in this paper to be even more important for debt-
financed investment. .

Finally, the current tax law provides a tax credit for investment in
cquipment at a rate of 10 percent. Hs effeet is essentially to reduce the
price of cquipment by 10 pereent and so reduce its rental price in propor
ton, However, (he effeet of the eredit is somewhat stronger beeause the
cost basds for deprecintion Is nod redueed by the smount of the eredit,

To quantily these various provisions, 10 will be conventent (o let Vi) be
(e presend vihwe st vend diseotd vie v ol wosteenm of ineome thd it
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this year at $1 and grows in nominal terms at annual rate x. The growth
rate x should include the influence (if any) of inllation on the stream.
Plainly, V(x) = 1/(r — x + f), where f is the expected rate of inflation.

The strategy of this analysis rests on the principle that market forces
will equate the price of a new capital good to the present discounted value
of its future rental earnings less the present value of taxes plus the present
value of deductions and credits. This is a condition of long-run
equilibrium and will only hold after enough time has passed for invest-
ment to drive the rental price of capital to the market-clearing level. If
capital goods prices are rising at rate f, then rental prices will be rising at
the same rate. The rate of growth of the earnings of a particular capital
good is f — d, so the present value of all its earnings is cV(f — d), where ¢
is the current rental price. In case the law is reformed so that some frac-
tion, g, of capital gains is taxed on an accrual basis, I will include the term
ugfpV(f -~ d) as the present value of capital gains taxes. I assume that the
law provides for an exponential pattern of depreciation (so-called declin-
ing balance depreciation, but without any switchover to other formulas) at
a rate d'. Further, to evaluate reforms that would index depreciation to
replacement cost, I let {* be the rate of growth of depreciation deductions
permitted to account for inflation (f* = 0 for the current historical cost
basis and f' = f for fully indexed depreciation). Thus the present value of
depreciation deductions is ud’pV(f' — d’). Finally, I let k be the rate of
the investment tax credit, which adds a term kp to the value of carnings
and tax effects but also reduces the amount of capital tied up in the invest-
ment by a factor of | — k.

The relation between the price of a new capital good and the various
components of ils returns, after taxes, is

p=0—uweV(l —d)— ugf(l — k)pV(f — d)
+ ud'pV(I} — d’) + kp
Inserting the formula for V() and solving for the rental-price ratio, ¢/p,
gives

(I—k)r+ug(l—~k)r+l—k

| —u Ij—u | —u

' (r -+ d) d
=Wk~ dh)

d

c/p =

Most of the rest of the paper is devoted to manipulation of this formula.
Rising inflation brings about very different shifts in the rental-price ratio
for nssets with dilfervent {ax trealments,
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The rental formula tefls us the equilibrium rental earnings of capital
given the real after-tax interest rate, r, the rate of inflation, f, and the
various parameters of the tax system. It can be put to use to compute the
effective rate of taxation of capital income under the U.S. tax system.
Here it is essential to distinguish between the tax rate imposed by the
system in a given state of the economy and the effect of taxes on the
general equilibrium of the economy. The apparatus of this paper can only
do the"first. .

The conceptual basis for the measurement of tax rates is the following.
Consider an economy in which corporations and households are in finan-
cial equilibrium. Corporations have equated the real, after-lax yields of all
investments and borrowing opportunitics to a_ common value, r. Each
houschold has equated the real, after-tax yields for all of its opportunities
to a common value, h. The household rate, h, differs from the corporate
rate, r, because of the taxation of income flows between corporations and
individuals. Different households have different values of h. The analysis
of how the economy reaches this kind of equilibrium, and, indeed,
whether it truly is in equilibrium, is the subject of much current contro-
versy in finance theory but is not the subject of this paper.

In this setup, suppose first that a household provides one dollar of its
wealth to a corporation through the purchase of equity, and the corpora-
tion invests in one or another productive asset. This asset ecarns the
equilibrium after-tax return, r. It incurs corporate income taxes, y,, in the

- amount

ye=c¢p—d—r ;

this says that taxes are the only source of discrepancy between the carn-
ings of capital net of depreciation, ¢/p — d, and the after-tax return, v, !
define the effective corporate income tax rate in this case as y./(c/p — d).

Corporate cquily income is taxed again when it is paid to the houschold.
I will assume that hall of the income is paid as dividends and half as
capital gains. The cffective rate of personal taxation is an equally
weighted average of the marginal tax rate for ordinary income and the rate
for capital gains (here Tignore the extra taxation of capital gains arising
from the taxation of nominal rather than real gains; the practical effect of
this feature of the tax law is surprisingly small at current rates of
inflation). Net of taxes, the household earns its return h. Thus the total
tax from bolly corporate and personal taxes is

y=c¢/p—d—h

I deline the totat effective tax viade as y/(¢/p = d).
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Now suppmu that a household provides one dollar of its wealth to a cor-
poration through the purchase of debt. The amount of the corporate in-
come tax paid is drastically reduced becausc the corporations’ interest
payments arc deduclible. Further, when inflation has put a premium into
nominal interest rates, this premium is deductible. On the other hand, the
full nominal interest rate is taxable under the personal income tax. For a
taxpayer whose marginal rate under (he personal income fax equals the
marginal corporate rale, the deduction and {axation of the inflation
premium wash out. But the interesting and relevant case is where the in-
dividual has a much lower marginal tax rate than docs the corporation. In
this case, the corporate income tax provides an astonishingly large sub-
sidy. The analytical details and computations arc provided together in a
later scction of the paper.

The tax rates on debt and equity measure the amount of tax incurred
when a houschold forgoes a dollar’s worth of consumption and all of the
resources are put into a productive asset. They arc the relevant rates for
appraising the distorting effect of taxation on the savings-consumption
choice. Under inflation, effective tax rates on equity have risen, thanks
mainly to historical-cost depreciation. But effective rates on debt owned
by taxpayers with low marginal tax rates have fallen to extremely negative
levels. The tax system as a whole functions to tax investments financed by
cquity in order to subsidize those financed by debt. This inefficiency clearly
nceds reform.

Taxation of Equity-Financed Capital
.under Current Laws

The relevant features of current tax laws for corporations are as follows\:‘

1. Accrued capital gains are never taxed. Becausce the rational cor-
pomhon avoids realizing capital gains, I will assume that all gains escape
taxation,

2. Depreciation is on the basis of historical cost, so the parameter ' is
sevo. Lwill use actual depreciation rates of 10 pereent per year for equip-
ment.and 3 pereent per year for structures (d = 0.1 and 0.03, respectively).
I assume that allowable depreciation rates for tax purposes are hall again
the cconomic rate for equipment and twice the cconomic rate for struc-

tures (d' <= 015 and 0.00, respectively). For intangible investments, 1

assume actual depreciation at a rate of 10 percent per year, while the law
permits expensing (¢ 000 and ' < nfloity).

Hall 157

3. An investment tax credit at a rate of 10 percent is provided lor
cquipment only.

Table | presents results on the cffective taxation ol three equity-
financed investments under current tax laws at two rates of inflation: zcro
and 10 pereent. 1 have taken the real after-tax yield and borrowing cost,
as 4 pereent (o 'lppmxumllu the measured after-tax carnings of capit: nl
The effective tax rates in the table are quite sensitive to the assumption
about t—for lower valucs, the negalive rates are even more nq,'mw, and
the positive ones arc even morce positive.

The low-inflation rows of table | show serious problems in the taxation
of capital even without inflation. The corporate income tax subsidizes the
return to equipment slightly—the subsidy arises from the combination of
depreciation rates in excess of cconomic depreciation and the mvcstmul't
credit. Intangible investments cscape tax or subsidy. Plant, however, is
taxed at an clfective rate of 37 pereent, not too far below the statutory rate
of 46 percent. The only factor depressing the effective rate of taxation of
plant below the statutory rate is depreciation at 6 percent instead of the

TABLE |

RENTS AND EFFECTIVE TAX RATES UNDER EXISTING TAX LAWS FOR
INVESTMENT FINANCED BY SELLING EQUITY TO A TAXPAYER IN THE
40 PERCENT BRACKET .

EFFECTIVE TAX
RENTAL RATE (PER-
(S rER S CENTAGE)

OF CAP.  —————mm ASSUMITIONS
IN- iTaL PER Cor- T
ASSET FLATION  YEAR) porate  Total d d k
Equipment low 0.139 -2 26 10 AS .
high 0.172 44 60
Plant low 0.094 37 5SS .0 .06 0
. high 0.112 St 65
Intangibles low 0.140 0 28 10 * 0
high 0.140) 0 24

Note- * means Infinite depreciation—cxpensing of investment.
Laow inflation is zero rate.
High inflation is 10 pereent rate.
Marginal fax rates ave 40 percent for corporate and 28 pereeat I'c‘u' prionad
(average of 40 percent on ordinary income and 10 pereent on capital goin.
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cconomic rate of 3 percent, and the extra three percentage points are not
too important. 1 inflation were to end today and all the existing provisions
for the taxation of capital were to remain, all of the revenuc from the cor-
porate income tax would come from the taxation of plant and none from
intangibles or equipment. The tax would seriously distort investment deci-
sions away from plant.

Total taxation of the rcturn to capital under both taxes with zero infla-
tion is 20 and 28 pereent for cquipment and intangibles, and 55 pereent
for plant. The latter figure represents a serious wedge in consumption-
investment decisions.

The high-inflation rows of table 1 show that taxation of capital becomes
even more perverse when prices are rising at a 10 percent annual rate. Ef-
fective tax rates under the corporate tax are 44 percent on equipment and
St pereent on plant—the adverse effect of historical-cost depreciation is
responsible for the rise. Corporate investments in intangibles still cscape
taxation—instant writc-off means that inflation has no depressing cffect
on the value of depreciation. Total effective tax rates under the corporate
and personal taxes are clearly worrisome: 60 percent for equipment and
05 percent for plant. Only intangibles are taxcd at reasonable (olal rates
under 10 pereent inflation. '

Depreciation Reform

By now it is widely known that the central problem with the deprecia-
tion provisions of the U.S. tax law is the use of historical rather than
replacement cost as the basis for depreciation. Martin Feldstein (1979)
has proposed the enlargenicnt of depreciation deductions in line with the
movements of official indexes of replacement costs. Alan Aucrbach and
Dale Jorgenson (1980) have proposed a reform in which the stream of
deductions at replacement cost is restated as a first-year deduction with
the same present value, The two proposals are cconomically equivalent;
the choice between them s a matter of administrative convenienee and
political judgment about the trunsitory decline in revenue accompanying
the shift to the first-year recovery system, This decline has no cconomic
significance to the federal government—the present value of revenue is the
same under the fwo proposals. T find Aucrbach and Jorgenson's proposal
much preferable on administentive grounds, In any case, (he ceonomic
analysis piven bere treats the two proposals as cquivalent and refers to
them as indexed depreciation, In ferms of the carlier formuala for the rental
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price of capital, indexed depreciation has the rate of inl‘lzxtion embodicd in
depreciation rules, £, equal to the actual rate of inflation, f. Further-
more, beecause indexing accomplishes more cffectively what the govera-
ment has been trying to do rather crudely by permitting faster c!,cprcc:lzl-
tion, it scems appropriatc to cxamine the joint cffccl's of mdcxn}g
depreciation and using economic depreciation rates. For this reason, 1 will
use d* = d in the analysis as well. '
As table 2 shows, indexing makes the cffective corporate tax rate in-
dependent of the rate of inflation. For plant, the rate is exactly the
statutory rate of 46 percent; for equipment, it is rather less, 17 pereent,
because of the investment tax credit. Were inflation to come to an end
under current tax provisions, tax rates would be lower for bot!l plant and
equipment than they would be with indexed economic dcp1:cc1;1(19n.
Table 2 shows only the effective corporate rates under indexing. The
total cffective rates including the personal tax would be 40 percent for
cquipment and 61 percent for plant. Again, taxation at' such a high rate
for plant creates a very significant wedge. Depreciation rf:forlp alone
would not solve the problem of excessive taxation of capital income,

cspecially income from plant.

~Accelerated Depreciation

There is considerable political impctus behind a number of proposals to
raise the present value of depreciation deductions by [urther reducing
lifetimes for tax purposes instead of indexing. Were we confident of the

TABLE 2

EFFECTS OF INDEXED ECONOMIC DEPRECIATION

Erreenve CORPORATL

RENTAL Tax RATE
Assir INFLATION Current Indexed Curremt Indexed
Liquipment low 0.1 0. 148 )] 17
high 0.172 0.148 44 17
Plant low 0.094 0. 104 RY) 40
high 0.112 0.104 St 46

Nk Assumiptions e the siome s by tuble 1,
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continuation of inflation at a stable rate close (o the current rate, then
downward adjustment of lifetimes would be “just as good as indexing
depreciation to restore cconomically appropriate tax treatment of
depreciation. But as a believer in the feasibility and desirability of ending
inflation, 1 am reluctant to see a change made that will further contribute
to the distortionary treatment of certain types of investment when infla-
tion is controlled.

Table 3 indicates implications for rental and effective tax rates of a
sharp acceleration of depreciation allowances. The depreciation rates are
chosen to resemble the Conable-Jones 10-5-3 proposal—declining-balance
depreciation rates of 33 percent per year for equipment (to approximate a
S-year lilctime) and 15 percent per year for buildings (to approximate a
10-year lifetime). Needless to say, accelerated depreciation on this scale
would dramatically lower effective tax rates. At current rates of inflation,
effective corporate tax rates would be almost exactly the same as with in-
dexed economic depreciation—19 percent for equipment and 42 percent
for plant. Again, the tax system would be biased in favor of equipment
because of the investment credit, but the acccleration of depreciation
would accomplish its task of offsetting the adverse consequences of infla-
tion. :
Table 3 shows that ending inflation would bring a substantial subsidy to
income from equipment, if accelerated depreciation and all the other
features of the tax system assumed in the table remained. The effective

TABLE 3

IMPLICATIONS OF ACCELERATED DEPRECIATION AT ZERO
AND TEN PERCENT INFLATION

EFFECTIVE CORPORATE

RENTAL TAX RATE
Accelerated Accelerated

Depre- Depre-

ASSET INFLATION  Current ciation Current ciation
Equipment fow 0.139 0.127 ~2 —48
high 0.172 0.150 44 19
Plant low 0.094 0.083 37 24
high 0.112 0.099 51 42

Nore: Assumptions are the same s in table 1,
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corporate rate would be -48 percent, and even after positive taxation
under the personal tax, the total cffective rate would be -7 percent. There
is no good cconomic case for subsidizing the return to cquipment in this
way. If accelerated depreciation is adopted to offsct the adverse effects of
inflation, then it should be removed once inflation _is brought under con-

trol.

Effective Tax Rates When Investment is Financed
by Borrowing from an Untaxed Individual

The calculations presented so far apply to the bulk of investment by
U.S. corporations, because most investment is financed from retained
carnings, which amounts to the sale of equity to stockholders. But about
20 percent of the earnings of capital are paid out as interest, and a Jarge
fraction of this flows to individuals and institutions with zero or low tax
rales. As this scction will demonstrate, inflation has dramatically in-
fluenced the taxation of this type. of investment, so that it is now heavily
subsidized. Much of the worst distortions in the current tax system for
capital income arise from the deductibility of full nominal interest
payments under the corporate income tax, when the corresponding in-
terest receipts escape taxation altogether or are taxed at low rates.

In this section 1 consider the case of a corporation in cxactly the-same
equilibrium considered earlier, which finances a $1 increment in capital
by selling a bond to an untaxed individual. Recall that the firm has a real,
after-tax return of r. Let the nominal interest rate on the bond be n. Be-
cause the full amount of the nominal intercst is‘dcductiblc, the cquilib-
rium condition relating r and n is

r=(—un—f
Solving for the nominal interest rate gives

n=( + N/~ u
In the earlicr case, the corporation paid taxes of ¢/p — d — r. 1t still pays
this amount, but it reccives a deduction for n. Net taxes are ¢/p —d — r
— un = ¢/p — d — (n — ). The clfective corporate tax rate is this

amount divided by ¢/p — . No individual income tax is paid, so the ef-
fective corporate rate is the effective tolal rate as well.
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‘TABLE 4

RENTS AND BEFFECTIVE TAX RATES UNDER EXISTING TAX LAWS FOR
INVESTMENT FINANCED BY SELLING DEBT TO AN UNTAXED INDIVIDUAL

RENTAL ($ EFFECTIVE

PER $ OF  TAX RATE ASSUMPTIONS
CAPITAL (Per- B s e e
ASSET INFLATION PER YEAR) - CENTAGE) d d’ k
Equipment low 0.139 —89 .10 A5 .
high 0.172 —122
Plant low 0.094 - 16 .03 .00 0
high 0.112 -95
Intangibles low 0.140 —85 10 * 0
high 0.140 —298 :

Novi: The assumptions ave the same as in table 1.

Table 4 shows the effective tax rates derived from these calculations. In
all cases, tax rates are negative and subsidics are being paid. Even without
inflation, equipment and intangibles arc subsidized at rates in excess of 80
percent. Recall that both had effective corporate rates of close to zero even
when the return to the individual was not deductible to the corporation.
The rate of interest paid on the debt is nearly twice the after-tax return
carned by the corporation (4 percent), so permitting its deduction
amounts to a subsidy of close to 100 percent. Even in the casc of plant,
which is heavily taxed under zero inflation with equity financing, cffective
taxation is negative with debt financing.

Inflation worsens the inefficient subsidics. At 10 percent inflation,
equipment is subsidized at 122 percent, plant at 95 percent, and in-
tangibles al an outrageous 298 percent. The last figure has the following
interpretation: for cach dollar received as interest by the unl:\xcq lender
lo a corporation investing in intangibles, 75 cents is paid by the taxpayers
as a subsidy through the corporate income tax and 25 cents is the carnings
of the investment itself,

The computations overstate the magnitude ol the subsidy to debt-
financed investments for two reasons. First, not every owner of a corporate
bond is literally untaxed. Many bonds are held by pension Tunds on behall

of present and future retirees who will be paying some income tax on the

relivement benelits when they are eventually paid. Still, the typical
marginal income tax rate of the vetived is Tar below the statutary corporide

Hall 16.)

marginal rale of 46 pereent, so a substantial clement of subsidy is involved
in any loan from a retirement fund to a corporation.

Sccond, nominal interest rates have consistently been Tar below the level
predicted by the equilibrium condition. With zcro inflation and 4 percent
after-tax return to corporations, bond rates should be around 8 percent,
In fact, they were close to 4 percent in the 1950s, the most recent ex-
perience with zero inflation. With current inflation of 10 pereent and the
same 4 percent after-tax real return to corporations, nominal corporate
bond rates should be around 25 percent. Again, actual rates have been
about half this level. Bond-financed investments have indeed been heavily
subsidized, but half of the subsidy has come from the lender, not the
federal government. Even so, the government subsidy through the cor-
porale income tax has been substantial. The tax treatment of interest and
the disparity belween the corporate marginal rate of 46 percent and the
much lower rate imposed on lenders creates a major incfficiency.

Low levels of bond interest rates in the U.S. seem to stem from a geieral
reluctance on the part of corporations to make leveraged investments. The
equilibrium condition fails because firms do not pursue debt financing
anywhere near as aggressively as the conditions calls for. But certain types
of investment are typically leveraged at rates of close to 100 percent. These
include highly fungible assets like airplanes, office buildings, and apart-
ments. These investments are thus very substantially subsidized by the
combination of favorable tax trcatment and low nominal interest rates.
When a pension fund f{inances an apartment complex with a 4 percent
mortgage, much of the return comes from the value of the interest deduc-
tion to the owners of the complex (whether corporate or individual) and
the failure to recapture much of the return through taxation of the interest
reeeipls.

Moves to reduce the excessive current taxation of equity-financed in-
vestment are likely to worsen the inefficient subsidy of leveraged invest-
ment. Acecelerated or indexed depreciation will only Turther raise the tax
incentive Lo invest in those types of assels where leverage is customary and
only worsen our over-supply ol these assets.

How to Avoid Subsidizing Leveraged Investments

Consider the following provisions of a revised tax law: (1) indexed
depreciation af the economie vate (I = Tand (" - 5 (2) o investment
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credit (k = 0); (3) taxation of accrued capital gains (g = 1. Then the
taxes imposed upon capital (not counting inlerest deduction) are

e/p—d—r1=——(+f
‘ 1 —u

This is anclly the amount of the interest deduction, so the effective cor-
porate income tax rate is zero under accrual taxation of capital gains.
'I."hus one solution to the problem of current. heavy subsidics of debt-
financed investment is to abolish the investment credit, use indexed
cconomic depreciation, and fully tax accrued capital gains. Together
these would raise cffective tax rates o zero.

. A solution to the subsidy of leveraged investment based on accrual taxa-
tion of capital gains is both undesirable and impractical. It is inap-
propriate for equity-financed investment or investment {inanced by selling
debt to taxpayers. It is administratively impractical because it ‘rests on
assct valuations not obtained from actual market transactions. There
scems little potential role for capital gains taxation under the corporate in-
come tax. ‘

An allernative approach secems much more promising based on Aucr-
bach and Jorgenson’s proposed strcamlining of the corporate income tax
~with a first-year capital recovery allowance extended to cover interest
dcductions for leveraged investments as well as depreciation. In this way
the corporate income tax could be reformed to impose the same effective
tax rate at all rates of inflation, all rates of depreciation, and all degrees of
leverage. Auerbach and Jorgenson's original proposal accomplishes the
first two but not the third.

K‘f depreciation deductions and the investment credit are climinated and
a first-ycar allowance, a, is introduced, the cquilibrium relation between
the real rental rate and its delerminants becomes

l - <
‘e/p = ——(r + d)
I —u

The effective corporate tax rate is

u(l — a) (r + d)
(1 — uw)r -+ u(l — a)d

I'he formula for the allowance, a, that equates the effective tax rate, v, for
all assets is '
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(u — v)r + u(l — v)d
wl — v) (r+ d)

If the cffective rate is to be cqual to the statutory rate (u = v), then this
formula simplifies to

d

T+ d

which is simply the present value of indexed cconomic depreciation. To
achieve an cffective rate of taxation which is comparable to current rates
with some leveraging of investment, an effective rale somewhat below the
statutory rate would be appropriate. For example, to achicve an effective
rate of 35 percent for equipment with d = 0.1, usc a = 0.82, as against a
= 0.71 for cconomic depreciation and an effective rate of 46 percent. For
structures with d = 0.03, use a = 0.64 instead of a = 0.43. In other
words, denial of interest deductions ought to be coupled with a somewhat
morc generous first-year allowance than the one proposed by Aucrbach
and Jorgenson, clse an actual increase in capital taxation will occur,

This proposal would climinate the highly inefficient subsidy currently
paid for leveraged investments. An even simpler proposal is to grant a
first-year allowance in the full amount of the investment, in which case the
corporate income tax would be a tax on gross cash flow less investment.
Plant and equipment would be treated in the same way as intangibles. Of
course, the effective rate of taxation under this proposal is zcro; the cor-
porate income tax would be a tax on pure rents earncd by the corporation.
In the steady state, the contribution of such a tax to total federal revenuce
would be small. ‘

Though this is a paper about corporate taxation, I cannot help men-
tioning that no comparable reform of the provisions of the personal in-
come tax for the treatment of capital is possible. Denial of interest deduc-
tions for investment is meaningless as long as interest carnings are taxcd.
All of the absurd subsidies identified in this paper are available to the in-
dividual investor who finances a business investment by borrowing from
an unlaxed individual. Permitting expensing of investment without
climinating deductibility of interest would only further inerease the sub-
sidy. The necessary reform is the abolition of the taxation of interest and
other carnings of capital. ‘This step is justifiable only if the consumplion
financed by capital income can be taxed with a suitable consumption tax.

To summarize, two items should be high on the tax reform agenda, im-
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provement of depreciation through some kind of recognition of current
replacement cost or its equivalent, and climination of interest deduetions
together with a compensating increase in first-ycar allowances or lax
credit. As it stands, we impose much too high taxes on the bulk of cor-

poratc income and usc part of the proceeds to subsidize leveraged in-
vestments,
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Discussion of Robert E. Hall, *“Tax Treatment of
Depreciation, Capital Gains, and Interest i an
Inflationary Economy

John Kendrick, Discussant

Before commenting on Professor Hall's paper I would like to make a few general
remarks on the theme of this session, taking off from part Ii of the lelen-Wykof{'
paper. When we speak of the physical cfficiency or pr()‘ductlvuy Qf fl:\'.C(l c:!plt!:\:
interpret this as a relationship between the real gross ('Zil])llfll stock in use (va l:lci by
prices of the capital goods in a base period, or what it would.havc cost to })m( uccz
the goods at base period prices and technology) .'l_nd the physical volumc. 0 outpu
produced, or the potential output at full utihmlmn‘, valued at l?asc-p.cnod prices.
The relationship is obviously not purely physica!, in that relative prices and lhf
cconomiic lives of capital goods are economic variables. Bl{t we can even dispense
with relative prices in looking at one capital good, n'maclu'nc, prodlfcmg one o'ut-
put. Here 1 believe that the one-horse-shay analogy is applicable. Given adequaie
maintenance and repair, the machine should continuc to have much lhc_ ?zunc
output-producing capacity throughout its cconomic fife. As it ages, the ?)‘hy.«?l‘c:ll cf-
ficicncy may decline a little, if more down-time for maintenance and I(,’l)ﬂll is re-
quired. For an aggregation of capilal goods, 1 would expeet that aggregate ofllli;:l
at full capacity would closely parallel the movements of the real gross C:\])Ilﬂ.l Mfk .
in the absence of technologicat change. With c:lp'!(ul .cos(-rcflucmg innovations -t?mc
output would rise in relation to the real stock, indicating an tnerease in capital pro-
ductivity. ‘ o

In current value terms the picture is quite different. I-rmp lhc. revenues (|cl'|v0('|
from oulput sales must be deducted the Tabor C()Illpk‘l'ls:lll.nn. mlcrnmh.'n'lc l,.m-
chases, and other opcrilling costs to obtain the net C:l»pllill income before interest

I'The author is professor of ¢conomices, The George Washington Univeisity. ]
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