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Double Taxation and Corporate
Capital Cost”

Villy Bergstrom and Jan Sodersten

1. INTRODUCTION

The corporate income tax has recently received
much attention. Its efficiency costs and incidence
have Dbeen analyzed. Prominent studies in this
field include Harberger's pathbreaking article of
1962, creating a framework for a general equilib-
rium analysis of capital income taxation. The em-
pirical analysis of the corporate income tax fol-
lowing upon Harberger (1962) has dealt with the
size and character of the tax differential between
capital income from the corporate and non-corpo-
rate sectors. Rosenberg (1969), for instance,
makes empirical estimates of the tax differential
in the U.S. economy, while other economists, in-
cluding Bailey (1969) and Holland (1958), have
developed formal measures for the tax differential

against corporate earnings.

Bailey's analysis includes taxes paid directly by
the shareholders, i.e. personal income tax on divi-
dends and capital gains, as well as the corporate
income tax. He holds that the total effective
marginal tax rate on corporate earnings is the sum
of the corporate tax rate, stockholders' marginal

tax rate on dividends multiplied by the fraction

* This paper which first appeared as an IUI Work-
ing Paper in 1976 was presented at the Econometric
Society Meeting in Vienna Sept. 1977.
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of profits paid as dividends and the tax rate on
capital gains (on an accruals basis) multiplied by
the fraction of profits ploughed back into the
firm.

Behind Bailey's method lies the simple assumption,
that retained profits give rise to capital gains
on a one-for-one basis. By this assumption, the
tax burden on retained earnings is identified with

the tax on capital gains.

Basically the same assumption--one dollar of capi-
tal gain for one dollar of ploughed back profit--
has been used by several other economists, includ-
ing Holland (1958), Slitor (1966), McLure (1975)
and Break & Pechman (1975) in their attempts to
determine the totai tax burden on corporate earn-

ings.

The assumption that the retention of corporate
profits produces an equivalent rise of the market
value of the firm's shares 1is not, however, a
tenable starting point for an economic analysis of
the tax differential bhetween the corporate and the
non-corporate sectors. In view of the preferential
tax treatment given to capital gains (as demonstra-
ted by i.e. Bailey) it is, in fact, quite rational
for a management, attempting to maximize the value
of the firm in the portfolios of the stockholders,
to undertake investments that produce less than a
dollar's worth of capital gains for the marginal

dollar of corporate retention.

In this paper, we will introduce an explicit theo-
retical model of firm behavior. Specifically, we

will derive the cost of capital to a firm maximiz-
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ing stockholders' wealth taking into account (i)
the corporation income tax recognizing the ex-
istence of accelerated depreciation for tax pur-
poses, (ii) personal income tax on dividends

and (iii) capital gains tax.

In section 2 we establish the assertions stated
above about the one-to-one relation between corpo-
rate retention and capital gains. Section 3 deriv-
es the net cost of capital demonstrating i.e. the
different costs to the firm of using retained
earnings and new issues as sources of finance. The
total effective marginal tax rates on capital
income from the corporate and non-corporate sec-
tors of the economy may then be determined in
section 4 with explicit reference to the firms'
costs of capital. We then go further by construct-
ing numerical examples of the tax burden on corpo-
rate capital income as compared to non-corporate.
In the 1last section, finally, the analysis is
extended to appreciate the effects of recent schem-
es to mitigate double taxation of corporate source

income on capital cost and tax differentials.

2. SHAREHOLDER TAXATION AND STOCK VALUATION!

Define a rate of return, Xy« demanded by a stock-

holder on his financial 1investments in common

1 In this article we disregard risk and uncertain-
ty despite the fact that we deal with expectations
of long run future developments.

It should be mentioned that personal taxes and
corporate taxes have Dbeen introduced into models
of stock values before, for instance by Stapleton
(1972) and Xing (1974), mainly to study the ef-
fects of financial policies on the firm's stock
value or derive criteria for te firm's optimal
financial policy.
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stocks, net of all taxes. This rate of return can
be seen as partially determined by what can be
earned on, say, savings accounts or on government
bonds after tax. Call such a basic rate of return,
p: exogenously given to the national economy by
opportunities on capital markets in the world eco-

nomy.

The rate of return demanded by the stockholder
would then --disregarding risk-- be k; = E(l—TiL
where T is the marginal income tax rate of the
i:th stockholder. The value of a share in a compa-
ny to the stockholder is then defined as the capi-

tal value of his cash flow from one common stock.

—ki(t—s)

Vi(S) = tis[ﬁ(t)(l—ri) =Yy ﬂg{&l] e dt.

(1)

Here U(t) is the expected dividend per share and
dV(t)/dt the expected capital gain (or 1loss) at
time t. Further A\ is a parameter that takes care
of the fact that only a fraction of capital gains
is taxed as personal income and also that accrued
capital gains are taxed only at the time of reali-
zation. The deferred capital gains tax, imposed at
the time of realization, can always be transformed
to a tax on the accrued gain if the holding period
of the stock 1is known. Therefore Yt is the
annual effective rate (a "shadow rate") of capital
gains taxation implied by the nominal rate of
deferred capital gains taxation and the holding
period.!

1 cf, Bailey (1969), p. 15 ff.
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The value of a share to the stockholder is then,
according to (1), the capital value of the payment
stream net of taxes generated by the .share, when
discounting is undertaken by ki(xi). Now, to con-
tinue we will assume that we are dealing with the
"representative stockholder" whose valuation of
the share, Vi(s) coincides with the market wvalue,
V(s). We therefore skip the index referring to
individuals below and also let V(s) stand for the

value of all shares, i.e. the value of the firm.

It can easily be shown from (1) that ploughing
back profits does not require a one-for-one
dollar's worth of capital gains. To show this take
the derivative of (1) with respect to the lower

limit of integration, s, to get:

L) = wvs) - [uls) (1-7) - ye Ogisd
which can be rearranged to:
uls) (1-7) + T (qyn
k = V(s) (2)

Now (2) can be seen as describing market equilib-
rium: The sum of dividends and capital gains net
of taxes must be a fraction of the value of the
firm equivalent to the stogkholders' required rate
of return, k. For XV(s) to stay constant, the

following equation must hold:

av(s)
ds

dlu(s)(1-17)] + al (1-y1)] = 0
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implying the marginal rate of substitution of di-

vidends for capital gains as:

d
aggsly

alu(s) = - 1-yt°

Thus it would be worthwhile to reallocate profits
from distribution to retention as 1long as the
absolute amount of the marginal rate of substitu-
tion 1is larger than the ratio of the after tax
part of a dollar of dividend income to the after

tax part of a dollar of capital gain.

Because y<1l, reflecting the preferential tax treat-
ment of capital gains, this marginal rate of sub-

stitution is smaller than one:
(1-7)/(1-yz) < 1.

Shareholders would be prepared to give up more
than a dollar of dividends for retention to obtain
a dollar of capital gain. For the analysis of
"marginal total" tax rates on corporate profits,
therefore, it is not Jjustified--as done by Bailey
et al.--to presuppose equivalence of the amount

of retention and capital gains.!

! Bailey's empirical analysis (1969) of capital
gains compared with retention in Tabhle 1, p. 1R
and Appendix A does not--in our opinion--give an
unambiguous support of his assumption, and that
also goes for other studies (surveyed by Break,
1969) of the same problem. Furthermore, our propo-
sition is not "tested" by Bailey's data because we
only discuss a marginal condition, whereas Bai-
ley's data on capital gains and retention concern
totalities. Even if our marginal condition is ful-
filled, capital gains on intramarginal retentions
can drive the ratio of total capital gains to
total retention to a figqure equal to or greater
than one. Nevertheless, it is wrong to assume this
ratio to be equal to one for the analysis of
effective marginal tax rates.
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Now let us introduce issues of new common stocks
into the model. The cash flow to stockholders in
(1) is thereby altered so that the value of the

firm now is:

av(t)
dt

k(t

vis) = [ {u(e)(1-7) -vy<f -N(t)] - N(t)}e”

(3)

In (3) N(t) is the proceeds of new stock issues.
The above model expresses how the firm is valued
--in principle-- by rational investors on the
market. As seen from (3) marginal personal income
taxes on current income and the marginal tax rate
on capital gains are very much involved in the

pricing of stocks.

To simplify (3) take the derivative with respect
to the lower limit of integration, s. By integrat-
ing and rearranging terms, the stock value, V(s),

can be written as!

k
l-y<

(t-s)

1-7
S[l—yT at. (4)

V(s) =
t

u(t) - N(t)]e_

—8

! Taking the derivative of V(s) with respect to s
gives

av(s)

4= = kV(s) - (Integrand of (3)).

After rearranging we get

) = gt vee - 5 e - v

From the solution of this differential eguation we

get expression (4).

—S)

dt
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In the simplified valuation formula (4) the capi-
tal gains taxation is technically taken care of by
an adjustment of the dividend stream and the rate

by which it is discounted.

3. CORPORATE CAPITAL COST

Our purpose now 1is to go one step further and ask,
given the above principle of valuation, what is
the cost of capital to the firm, when not only
personal income taxes are considered but also
profit taxes. We proceed by defining U(t) and N(t)
in (4).

To simplify we will abstract from debt financing.
Hereby, we focus on that part of business capital
-—equity capital--of which yields are treated dif-
ferently in the corporate and non-corporate sec-
tors of the economy. Including debt finance would
not change the character of our results.! Further-
more, we assume that the firm finances a constant
fraction, n, of its net investments by new issues

of common stocks.?

1 Assuming debt finance would Dbe introduced in
such a way that the proportions of new issues

and retained earnings in equity capital is not
changed.

2 In this paper, we do not attempt to explain why
such a financial pattern is actually chosen.
Rather, we pose the question, given the firm's
financial behavior, what is capital cost?

To actually explain the firm's choice between re-
tained earnings, new issues and debt, a more elabo-
rate model would be required. Such a model would
have to take into account e.g. the existence of
positive dividends from firms having unexploited
profitable investment opportunities and the often

noted coexistence of dividends and issues of new
stocks.
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Let P, be the price of capital goods, K(t) the
firm's capital stock and I(t) its gross invest-
ment. Net investment is then, if a is a constant

fraction to take account of capacity depreciation:

aK(t)
Pe(t) =g = P(e)[1(t) - ak(t)].

The amount of new issues, N(t), is then
N(t) = nP,(t) [1(t) - ak(t)].

By these assumptions the volume of investment will
be bounded at certain points in time by the fact
that dividends in our formulation cannot be nega-
tive. To see the implication of this define divi-

dends in the following way:

U(t) = P(£)F[K(t), L(t)] - W(t)L(t) - P (E)I(t) +
+ nPK(t)[I(t) - aK(t)] - Taxes,

where P(t) is the output price, W(t) the wage rate
and L(t) input of labor.

The bound on (net) investment can he expressed as:

(1-n)P (£)[I(t) - aK(t)]<P(t)F[K(t), L(t)] -

- W(t)L(t) - aPK(t)K(t) - Taxes, (5)

i.e. that portion of the firm's net investments
not financed by new issues, must not exceed the

firm's profits, net of depreciation and taxes.



- 172 -

To compute the amount of taxes paid we have to
introduce the book value, C(t), and depreciation
for tax purposes, b, a constant fraction of the
book value, C(t). The amount of profit taxes is
then:

T{P(t)F[K(t), L(t)] - W(t)L(t) - bC(t)},
where T is the rate of corporate profit tax.
Substituting the above expressions for dividends,

new issues, and taxes into (4) and dropping time

indices will give the market value of the firm as

vis) = | [%5%; {(1-T)[PF(K,L) - WL] - P_I
t=s

- + - -
+ n(P I-aP K) TbC } n(p, I aPKK)]e

(6)

Assume now that the firm +tries to maximize its
value in stockholders' portfolios. Given this as-
sumption, there is a lowest rate of return before
taxes the firm can accept from a real investment
in order not to lower the value of the stocks.
This minimum rate of return we shall call the cost
of capital. We 1look, then, for a necessary condi-

tion for real investments to be positive.

It should be pointed out again that the assump-
tions of financial behavior used in our model mean
that the investment plan will be bounded from
above as seen from (5). We do not take this bound

into account but treat the problem as if there
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were no bounds meaning that we study only free

intervals, where bounds are ineffective.!

We will simply assume that a solution exists, with
a determinate firm size and a limited firm value
(which would require the production function to
exhibit diminishing returns to scale). Also, ini-
tial and transversality conditions can be disre-

garded.

Our simplified problem can now be handled by the
calculus of variation method of maximizing Q in

k
l1-y7

[M(t)+xl(I—k—aK)+x2(PK1—é-bc)]e

(t-s)
at

| ]
]
n'*—8

= [ £(k, kK, ¢, ¢, I, L, t)dt.

k
1-v1

where M(t)e

(t-s)

is the integrand of (6)--
the whole expression under the sign of inteqgra-
tion--and where the time derivatives are written

by putting a dot above the variables.

To compute capital cost we only need the following
Euler necessary conditions for a maximum of (6),

where we have set il=iz=0, to simplify from the

outset?

l control problems with bounded investment plans
have bheen studied by Appelbaum and Harris (1978)
and before them by Arrow (1968).

2 The economic meaning of these assumptions is
that all prices, including the wage rate, and tax
rules (1, vy, T and b) are expected to be constant.
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l-7 - 1§Y1 (t-s)
[- (1-n)P, -nP +x +A, P, Je =0

1-v1

df _ 4 dof _ {1_T [(1—T)PFk - naPK] + naP -Aa

oK dt oK l-y7t 1
k
_ k A } - l-v7 (t-s) -0
l-yt 71
k
- ——— (t-s)

of 4 of _ rl-1 _ ok 1-vy71 -
3C T & & - [§=57 ToApb - 7957 Aple 0.

Now, solve the second and third Euler equation
above for xl and xz respectively and substit?te
into the first. By rearranging terms we get then,
on the left hand side, PF&/PK, the gross rate of
return before taxes on real investment on the
optimal path. This is the minimum gross rate of
return that the firm can afford to earn on new
investment while 1leaving shareholders no worse

off, i.e. the gross cost of capital.

By subtracting from the gross cost of capital the
rate of capacity depreciation, a, which by our
assumption of "exponential decay", coincides with
the rate of economic depreciation, we get the net

cost of capital, r*:

* = kn + k [1-n- T(b—al___]

(1-T) (1-7)  (1-T) (1-yx) K, )
1-vy1

For the interpretation of (7), let us first assume
that b=a, i.e. the rate of tax depreciation equals
the rate of capacity depreciation. Since n is the

portion of the firm's investments financed by new
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issues, (1-n) is the portion financed by retained
earnings, making the cost of capital a weighted
average of the cost of new issues and the cost of
retention. Thus, k/(1-T)(1-t) can be identified as
the cost of new issues, and k/(1-T)(l-yt) as the
cost of retained earnings. Evidently, retained
profits make up a less expensive source of equity
capital than new issues, provided that y < 1, i.e.
capital gains are 1less heavily taxed than divi-

dends in the hands of the shareholders.

If instead b » a, i.e. the firm 1is allowed to
defer taxes through accelerated depreciation, the

cost of retained earnings is weighted by

_ T(b—a)__

> .
Ty T P

This weight, in turn, is the portion of the firm's
investment financed by ploughed back "true" prof-
its net of tax. Thus, b > a implies that a third
part of capital growth, T(b-a}/[k/(1-vt) + b], is
financed by deferred taxes, adding the weights up
to one. However, this last cost of finance is =zero

and consequently does not show up in (7).

4. TAX AND CAPITAL COST DIFFERENTIALS

Having defined the net cost of capital r* to a
firm maximizing stockholders' wealth, the marginal
effective tax rate on corporate profits may be

derived in a straightforward way.

By definition, r* is the rate of return before tax

on an investment vyielding the required rate of
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return %k --that is p{l-t)-- net of all taxes on
stockholders' financial investment. The relation
between r* and %k, being determined by the tax
system and the firm's financial policy, actually
implies the existence of an effective marginal tax

rate T; on corporate profits, such that
r*(1-T*) = k.
c

Using the expression for r* given by (7), this

means that

(1-T)(1-t)(1-vy<)
n(l-yt) +[1 - n - =222 |(1-1)

To clarify the meaning of (8), let us consider two
special cases. Ruling out the possibility of de-
ferring taxes through accelerated depreciation
(i.e. setting b=a), we will first assume that the
firm finances its investments entirely through new

issues (i.e. n=1). Tz then becomes
T;(n=l,b=a) =T + 1(1-T), (o)

which means that the effective marginal tax rate
would coincide with the total marginal tax rate--—

corporate and personal--on distributed profits.
Assuming instead that investments are financed ex-
clusively hy the retention of "true" profits (i.e.
n=0, bh=a), would cause (8) to collapse into

T;(n=0,b=a) =T + yt(1-T), (10)

which in turn may be intuitively seen as the margi-

nal tax rate on retained profits, determined hy
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the corporate tax rate T and the tax rate on

accrued capital gains, y=t.

Next, looking at the non-corporate sector, we
assume that profits are fully taxed with the
owners of equity as personal income, i.e. at tax
rate 1. Ruling out, by this assumption, plough-
back and tax deferral as sources of finance, net

capital cost for the non-corporate sector, becomes

k
* = —
Tne l-1

i.e. the capital cost is simply the net rate of
return demanded by the owner of equity, expanded
to allow for the individual income tax. By defini-
tion then, rX,  coincides with p, the rate of
return exogenously given to the economy, as as-

sumed at the outset.

Some numerical comparisons between marginal tax

rates, TX and 1 --determining the tax differen-
tial-- and between the capital costs, ré and r;c

-—indicating a capital cost differential-- are pre-
sented in Table 1. Calculations are carried out on
the assumption that p equals 10% and include sever-
al alternatives regarding individual income tax
rates. It should be pointed out that this table
(as well as Tables 2A and 2B on p.1l86) must be
interpreted with care. Two interpretations are al-
lowed, namely (i) that the household tax system is
progressive and all shareholders are taxed at one
of the marginal tax rates indicated in column one
and (ii) that the household tax system is propor-
tional. In this latter case column one indicates

alternative tax rates of the proportional system.
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The taxation of capital gains poses a special
problem, since y, expressing that fraction of each
dollar of capital gain that must be declared as
taxable income, is a rather complex entity, depend-
ing e.g. on holding periods. To approximate the
effective tax burden on capital gains, prevailing
e.g. in the U.S., we have chosen y=0.15 throughout
Table 1.! The assumptions reaarding n, T and h

appear below.

Table 1. Marginal tax rates and net costs of capital

in corporate and non-corporate sectors

Percent
Effective Net cost of capital
Marginal tax rate on Tax Corporate Non-
individual corporate differ- sector corporate
tax rate profits ential sector
* * * *
(%) (%) (T*) (r2) (rx )
0 50 50 20 10
30 53.9 23.9 15.2 10
50 57.4 7.4 11.7 10
60 59.6 -0.4 9.9 10
70 62.6 -7.4 8.0 10
80 67.2 -12.8 6.1 10

Special assumptions: n=10%, T=50%, b=a, p=10%, y=15%.

The calculations presented in Table 1 indicate a
differential tax burden on corporate source income
varying from +50% to some -13% and a capital cost
differential ranging from +10.0 to -3.9 percentage
points, depending on the income 1levels of "the
representative stockholders". These results large-

ly agree with those presented by Bailey and
others.?

l cf. Bailey (1969) p.29, and Break and Pechman
(1975) p.92.

2 gee Bailey (1969).
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Our analysis 1is different from previous studies,
therefore, mainly by being based on an explicit
model of neoclassical firm behavior rather than on
an untenable assumption regarding the consequences
of corporate retention. Furthermore, our approach
makes it possible to appreciate the effects on
capital cost and tax differentials of various sche-
mes of fiscal policy, such as accelerated deprecia-
tion and the investment tax credit. By distingquish-
ing between the rate of tax depreciation, b, and
the rate of capacity depreciation, a, we have in

fact hinted at how such measures may be handled.

5. EFFICIENCY ASPECTS

The analysis carried out above of the effective.
marginal tax rate on corporate profits and of the
net capital costs in the corporate and non-corpora-
te sectors is of obvious importance to much discus-
sed questions about the efficiency of the invest-
ment process in the economy. Two aspects of effi-

ciency are involved here.

First there is the allocation problem between the
corporate and non-corporate sectors, at stake in
the writings of Harberger and others. Table 1
illustrates marginal tax rates and the net costs
of capital relevant to this question, making it
clear that present tax regimes provide quite vary-
ing sets of inducements for reallocating capital
between the sectors. Thus, the differential tax
burden on corporate profits turns out to be a
somewhat ambiguous concept, varying not only in
size but also in sign bhetween different income

levels of the '"representative shareholder™.
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Second, there 1is the question of the relative
costs to the firm of using retained earnings, debt
or new issues as sources of finance. Baumol et al.
(1970) in their empirical study of earnings reten-
tion and growth of firm found the rate of return
on new equity capital to be very much higher than
the rate of return on either ploughback or new
debt. These authors ran their explanation to these
findings in terms of the transaction costs involv-
ed with different sources of finance. Our anal-
ysis, however, suggests that the firm's apparent
preference for financing investments out of retain-
ed earnings may also be explained in terms of the
tax differential between capital gains and divi-

dend income.

Referring to p.174 above, the ratio between the
cost of new issues and the cost of retention may

be written!

r*(n=1) _ l-y=z
r*(n=0) =~ 1-t °

To appreciate the size of this tax effect, let the
marginal individual income tax rate be 70% (t=0.7)
and the effective tax bhurden on capital gains be
15¢ of the individual tax rate (y=0.15). Then
r*(n=1)/r*(n=0)=2.98. Given a 15% <cost of new
equity capital, it would thus be quite rational
for the firm to accept a rate of return on the
marginal dollar of retention of as little as 5.0%.
In fact, the differences in rates of return found
by Baumol et al. are not far outside the range of
this example.

l This ratio is equivalent to the marginal rate of
substitution of dividends for capital gains, defi-
ned on p.168.
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6. MITIGATING DOUBLE TAXATION!

The efficiency aspects touched upon here are the
motivating forces behind the recent discussions in
Europe and U.S. about integrating the personal and
corporate income taxes. Several proposals have
been put forth that tend to reduce the tax differ-
entials between capital gains and dividend income
and between corporate source income and non-corpo-
rate income. This is accomplished by partially
eliminating the "double taxation" of corporate di-
vidends, which characterizes the tax regimes ana-

lyzed above.

Two different methods have been discussed in this
context. One, referred to as the imputation credit
system, places a reduction in the total tax burden
on distributed profits at the shareholder level,
while the other, called the split rate system,
implies the use of a lower corporate tax rate for
distributed earnings. The effects of these methods
on capital cost and tax differentials between the
corporate and non-corporate sectors of the economy
will be studied below. Furthermore, in this sec-
tion, we will demonstrate the workings of the
special scheme used in Sweden to reduce the cost

of new equity capital.

The split rate system, used e.g. in Japan and West

Germany, can be described as follows. Let Td and

T be the corporate tax rates on distributed and

retained profits, respectively, and I(t) be the
firm's total taxable income. Assume as before that
the firm distributes U(t) to the shareholders.
Since U(t) is defined net of corporation tax, then

! This section is based on S&dersten (1977).
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U(t)/(l—Td) represents the firm's distributed prof-
its before tax and H(t)—U(t)/(l—Td) retained prof-
its, also before tax. The corporation tax liabil-

ity, due at time t, may then be expressed as

d
s(r) = LU U(E) + T [m(t)- H%] = 7n(e)-(rF-rd) LE)
1-T 1-T -t
)

1
(11

Q)

which makes it clear that a reallocation of prof-
its from retention to distribution will reduce

d<Tr. Then,

the firm's tax payments, provided T
using the definition of M(t) implied on page 171,
the effects of the split rate system on the stock-
holders' cash flow and the value of the firm may

be determined by inserting (11) into (6).

According to the imputation system, used e.g. in
France and the United Kingdom, part of the corpora-
tion tax paid by the firm on distributed profits
is regarded as an advance payment on account of
the shareholders' eventual income tax 1liability.
Shareholders therefore receive a credit in their
income tax assessments for part of the tax already

paid by the corporation.

In order to describe the imputation system in a
general way, it is convenient to introduce a para-
meter, ¢, representing a ‘"rate of tax credit"
given to the shareholders. For the interpretation
of ¢ we may note that full compensation to the
shareholders for the corporation tax on dividends
requires that ¢=T, i.e., the rate of tax credit
should equal the corporate tax rate. Consequently,
¢<T --as 1is the case for France and the United
Kingdom-- implies that shareholders are given

credit only for part of the corporation tax.
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According to this system, the dividends received,
U(t), would first be "grossed up" to U(t)/(1l-9¢),
to represent a corporate pretax income behind the
dividend. U(t)/(1-¢) is then interpreted as an
imputed shareholder income, implying an income tax
liability of 1 « U(t)/(1-¢). For this amount, how-
ever, shareholders would receive a tax credit of
¢ ¢ U(t)/(1-¢), reducing the income tax on the
dividends to (71-¢)U(t)/(1-¢).

After the deduction of (t—0)U(t)/(1-¢) from
the dividends paid by the firm, there remains
U(t)(1-t)/(1-¢) for the shareholders. The firm’'s
objective function with due adjustment to the im-

putation system therefore becomes

k
1-v1

- N(t)]e

(t-s)

{i-c)ult) at  (12)

@®
RS se=raeery)
tzg (1-vT)(1-0)
Having introduced the split rate system through
expression (11) and the imputation system through
expression (12), the analysis may be carried out
in exactly the manner outlined 1in section 3.
Ruling out --for simplicity-- the possibility to
defer corporate taxes through accelerated deprecia-

tion, capital cost then becomes

o = kn . kx(1-n)
[1-19 - ;:ﬁ (1-14)] [1-TF-yz(1-TF)]

(13)

The interpretation of (13) is the same as that of
(7). Measures implemented to mitigate double taxa-
tion of dividend income, either through an imputa-

tion credit system (¢>0) at the shareholder level,
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or through a split rate system (Td<Tr) at the

corporate 1level, ceteris paribus, tend to lower

the cost of new issues. Neutrality as to the
firm's choice between new issues and retained earn-

ings obviously requires that

d )
T + =6

(1-1%) = ¥ & yo(1-77), (14)

which means that the total tax burden on distri-
buted profits, the left-hand side of (14), equals
what may intuitively be regarded as the total tax
burden on retained profits. Clearly, fulfillment
of condition (14) may be secured not only through
a reduction in the total tax burden on dividends,
but also through an increase in the rate of tax on

capital gains, or on retained profits.

A third way of mitigating double taxation appears
in Sweden. Putting it generally, Swedish firms are
allowed to deduct against current profits over a
period of w years a fraction a of the amount
raised by issuing new shares. For analytical pur-
poses, we shall assume that the subsequent savings
in corporate taxes reduce the need for raising
equity capital through new issues. Precisely, we
assume that the firm finances a fraction n of its
net investment by new share capital and the tax
savings due to the special deduction. Our defini-
tion of N(t), the amount of new issues (p. 171)
then changes into

N(t) (1+8)=nP, (t) [1(t)-aK(t)] (15)

where B 1is the present wvalue of corporate tax

savings from a $1 issue of new share capital:
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(15) means then that the firm's capital growth
will be financed by new share capital and subse-
quent corporate tax savings in proportions n/(1+48)
and ng/(1+8).1

Using (15) and assuming as hefore that the rate of
tax depreciation equals the rate of capacity depre-
ciation (i.e. b=a), our expression for capital

cost (cf. equation (7)) turns out

kn k(1-n)

G e D N G N S e D M GO N v

(16)

The weight attached to the cost of new share capi-
tal now has changed into n/(l1+8), as explained

above.

Tables 2A and 2B illustrate the effects on capital
cost and tax differentials between the corporate
and non-corporate sectors of the various schemes
to mitigate double taxation outlined above. It
should be pointed out, as may he seen from equa-
tion (13), that using the imputation credit system
with ¢ = 0.33 (as 1is approximately the case for
France and the United Kingdom) is eguivalent to
reducing the rate of corporate tax on distributed
earnings from 50 to 25% (i.e. T® = 503, 79 = 25%).
Furthermore, ¢ = 0.50 has the same effect on capi-
tal cost as completely abolishing the corporate

tax on distributed profits (i.e. F = 50%,

Td = 0%). For the understanding of the tables it

! Note that n/(1+8) + np/(1+8) = n.
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Table 2A. Capital cost and tax differentials hetween the corporate

and non—-corporate sectors when mitigating double taxation

n=10 7%
Marg. Rate of tax credit (¢) Swedish system
lr.‘gl;l a=0.05
viau 0 0.33 0.50 w=10
tax
rate (1) Ar* AT* Ar* AT* Ar* AT* Ar* AT*
0 10.0 50.0 9.3 48.3 9.0 47 .4 9.7 49.3
30 5.2 23.9 4.5 21.8 4.2 20.7 4.9 23.0
50 1.7 7.4 1.1 4.8 0.7 3.4 1.4 6.2
60 -0.1 =-0.4 -0.8 -3.3 -1.1 -4.9 -0.4 -1.8
70 -2.0 -7.4 -2.6 -10.7 -2.7 -12.7 -2.3 -9.1
80 -3.9 -12.8 -4.6 -16.9 ~-4.9 -19.3 =4.3 -15.0

Note: Capital cost differentials are indicated by Ar*, tax differen-
tials by AT*. The first column of the table which comes from Table 1
is included for comparison. Special assumptions: see Table 1.

Table 2B. Capital cost and tax differentials between the corporate

and non—corporate sectors when mitigating double taxation

n=30 7
R S

Maro. ate of tax credit (¢) Swedish system
ipdi— a=0.05
vidual 0 0.33 0.50 w=10
tax
rate() Ar* AT* Ar* AT* Ar* AT* Ar* AT*
0 10.0 50.0 8.0 44 .4 7.0 41.2 9.2 47.9
30 6.3 27.0 4.3 20.9 3.3 17.2 5.3 24.4
50 3.6 13.1 1.6 6.8 0.6 2.7 2.6 10.3
60 2.2 7.1 0.2 0.6 -9.8 -3.7 1.1 4.1
70 0.7 1.9 -1.4 -4.5 -2.3 -9.0 -0.4 -1.2
80 -0.8 -1.8 -2.8 -7.8 -3.8 -12.4 -1.9 -4.8

Note: Capital cost differentials are indicated by Ar*, tax differen-
tials by AT*.
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must also be noted that ¢ = 0O (the first columns)
corresponds to the classical system of double taxa-
tion discussed above. The Swedish scheme, as repre-
sented by the last column, finally, includes a 5%
deduction against current profits of the amounts
raised by new issues for a period of 10 years.
Table 2A assumes n = 10%, Table 2B n = 30%.

Tables 2A and 2B make it clear that the alterna-
tives discussed above to mitigate double taxation
do not change the general pattern of tax and capi-
tal cost differentials between the corporate and
non-corporate sectors of the economy, as already
demonstrated by Table 1. ¢ = 0.33, (cf. France and
the United Kingdom), implies a tax differential
ranging from +48% to -17%, when 10% of capital
growth is financed by new issues, and from +44% to
-8% when n = 30%.

Since the imputation credit system--as well as
the split rate system--is designed to reduce the
total tax burden on distributed earnings and there-
fore, the cost of new issues, the effect on tax
and capital cost differentials will be stronger
the larger the share of capital growth financed by
new equity capital. Thus, when n = 10% putting
¢ = 0.33 will eliminate roughly 1/3 of capital
cost and tax differentials for '"representative"
shareholders in the 50% bracket. Assuming instead,
as in Table 2B, the share of new equity financing
to be 30%, setting ¢ = 0.33 will halve tax and

capital cost differentials in the same brackets.

The stimulus to increased reliance on financing by

new share capital brought about though the imputa-
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Table 3. Relation between costs of new issues and

retained earnings when mitigating double

taxation
b r*(n=1)/r*(n=0)
0 3
0.33 2
0.50 1.5
Swedish system 2.4

tion credit system and the special Swedish scheme
is illustrated in Table 3. Referring to page 180,
the table indicates the ratios between the (aver-
age) costs of new issues and the (average) costs
of retention, on the assumption that the marginal
individual income tax rate of the "representative"
shareholder is 70%.

As explained on p. 180 a 5% cost of retained earn-
ings would correspond to a 15% cost of new issues
with full double taxation of corporate distribu-
tions (¢ = O0). Putting ¢ = 0.33 (cf. the French
and British systems) the cost of new issues would
fall to 10%.

The Swedish system is at present less effective,

implying a cost of new share capital of 12%.}

l According to a recent proposal, « will he raised
from 5 to 6% and w from 10 to 15 vyears. This
implies r*(n=1)/r*(n=0) = 2.2, i.e., a cost of
equity of 11%.



- 189 -

REFERENCES

Appelbaum, Elie and Harris, Richard G., 1978, Opti-

Arrow,

===

Bailey,

Baumol,

Break,

Break,

mal Capital Policy with Bounded Investment
Plans. International Economic Review. Vol.
19, No. 1, February 1978.

Kenneth J., 1964, Optimal Capital Policy,
the Cost of Capital, and Myopic Decision
Rules. The Annuals of the Institute of Sta-
tistical Mathematics, Vol. XVI, pp. 21-30.
1968, Optimal Capital Policy with Irrevers-
ible Investment. In Value, Capital and
Growth. Papers in Thonour of Sir John
Hicks, Wolfe J.N. (ed.).

Martin J, 1969, Capital Gains and Income

Taxation. In The Taxation of Income from

Capital (eds. Arnold C. Harberger and
Martin J. Bailey). Studies 1in Government
Finance, The Brookings Institution, Wash-
ington.

William J., Heim, Peggy, Malkiel, Burlon G.
and Quandt, Richard E., 1970, Earnings Re-
tention, New Capital and the Growth of the
Firm. Review of Economics and Statistics,

Vol. LII, 345-355.

George F., 1969, Integration of the Corpo-
rate and Personal Income Taxes. National

Tax Journal, Vol. XXII, 39-56.

George F. and Pechman, Joseph A., 1975,

Federal Tax Reform. The Impossible Dream?

Studies in Government Finance.

The Brookings Institution, Washington.



- 190 -

Harberger, Arnold C., 1962, The Incidence of the

Corporation Income Tax. Journal of Politi-

cal Economy, Vol. LXX, 215-240.
Holland, Daniel M., 1958, The Income - Tax Burden

on Stockholders. The National Rureau of

Economic Research, Princeton.

King, Mervin A., 1974, Taxation and the Cost of
Capital. Review of Economic Studies, Vol.
XLI, 21-35.

McLure, Charles E., 1975, The Case for Integrating

the 1Income Taxes. National Tax Journal,
Vol., XXVIII, 257-264.

Rosenberg, Leonard G.,, 1969, Taxation of Income
from Capital, by Industry Group. In The

Taxation of TIncome from Capital (eds.

Arnold C. Harberger and Martin J. Bailey).
Studies on Government Finance. The Brook-
ings Institution, Washington.

Slitor, Richard E., 1963, The Enigma of Corporate
Tax Incidence. Public Finance, Vol. XVIII,
126-161.

Stapleton, R.C., 1972, Taxes, the Cost of Capital

and the Theory of Investment. Economic
Journal, Vol. 82, 1273-1292,

SBdersten, Jan, 1977, Approaches to the Theory of
Capital Cost: An Extention. Scandinavian
Journal of FEconomics, Vol. 79, No. 4, 478-
484.






