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Abstract

The interaction of various methods of mitigating economic and international
double taxation of corporate source income is studied within a standard
neoclassical model of firm behavior. The main purpose is to determine to what
extent methods effective in mitigating economic double taxation in a closed
economy remain useful in an open economy where the firm’s marginal investor is
a foreigner. While a cut in the statutory corporate tax rate invariably reduces the
cost of capital, the impact of the imputation and split rate systems is shown to
depend on whether the credit or exemption method is used in mitigating

international double taxation, and the precise design of these methods.

Keywords: Corporate Taxation, Double Taxation, Cost of Capital, Open Economy

JEL classification: G32, H25, H32

T am obliged to Jan Sodersten for valuable discussions and helpful comments. I am also thankful to Hovick
Shahnazarian and seminar participants at the Ministry of Finance, Sweden.

™ Department of Economics, Uppsala University, Box 513, S-751 20 Uppsala, Sweden.

E-mail: Tobias.Lindhe@nek.uu.se. Phone: +46 18 471 11 29. Fax: +46 18 471 14 78.




1 Introduction

The interaction of various methods of mitigating economic and international double taxation
of corporate income is analyzed in order to understand how these interact in an open
economy. The interaction is modeled by letting a domestic subsidiary distribute dividends to a
foreign parent corporation. Of special interest is to inquire into how different methods
effective in mitigating economic double taxation in a closed economy remain useful, in the
meaning of affecting the cost of capital, in an open economy where the marginal investor is a
foreigner. The analysis is carried out in a standard neoclassical model where the effects of the

methods are evaluated based on the cost of capital.

The economic double taxation (EDT) of corporate income refers to the fact that income is first
taxed at the corporate level when it arises and then taxed a second time at the shareholder
level when it is distributed. Most of the countries within the European Union integrate the
corporate and shareholder taxation and a variety of methods have been employed. Some of
them are trivial in the sense that they amount to reduce one of the nominal tax rates involved,
i.e. the corporate tax rate or the shareholders’ tax rates on dividends or capital gains, or
allowing the corporations to accelerate depreciation allowances. Other methods are more
complicated, such as the imputation system at the shareholder level, the split rate system and
dividend deductions at the corporate level. In the EU Finland, France, Germany, Italy and the
United Kingdom have a full or partial imputation system. A couple of countries use special
personal tax rates on dividends, e.g. Austria, Belgium, Denmark and Greece. Sweden uses a
method based on a tax-free allocation of a fraction of the corporate income. Outside the EU,
the United States stays with the so-called classical system, where the corporate and

shareholder taxes are not integrated, while Norway has an imputation system.

The international double taxation (IDT) follows also from the fact that the corporate income
is taxed twice, but this time in different countries. There are two major methods used by the
OECD countries to treat the international double taxation; the method of tax exemption and
the method of tax credit. Even though most tax treaties between the OECD countries are

based on the OECD Model Convention' all treaties have special rules and different definitions

"' See e.g. "Model Tax Convention on Income and on Capital” (OECD, 1996), which comments the articles in the
Model Convention. The comments on articles 23A and 23B discuss the exemption and credit method.



that affect the general methods of exemption and credit. Under the tax exemption the foreign
parent is allowed to exempt the dividends distributed from the domestic subsidiary before
calculating its tax liability. Following countries use some form of exemption:> Australia,
Austria, Belgium, Canada, Denmark, Finland, France, Germany, Luxembourg, the
Netherlands, Sweden and Switzerland.® According to the tax credit method, the foreign parent
is allowed to credit the amount of tax - corporate income tax and withholding tax - already
paid by the subsidiary in the domestic country when dividends are distributed. The amount of
tax paid in the subsidiary is credit against the amount of tax that would have been paid by the
parent if the income had been generated in the foreign corporation. Hence, an additional tax is
imposed on the foreign parent if the amount of tax paid in the domestic subsidiary is to low.
The credit may be allowed on a worldwide basis (aggregate income from all subsidiaries) or
on a source basis (country by country or type of income). Following countries allow the parent
corporation to use the tax credit method on a worldwide basis:* Iceland, Japan, the United
States; and following on a source basis: Greece, Ireland, Italy, New Zealand, Norway,

Portugal, Spain, Turkey, and the United Kingdom.

Methods of mitigating EDT have been analyzed and discussed in many different contexts over
the years under the assumption of a closed economy. This paper focuses on two of the most
common techniques; the imputation system and the split rate system. When corporations are
assumed to operate in an open economy the methods of mitigating IDT must also be
considered. The interaction between the imputation and the split rate systems on one hand and
the methods of tax exemption and tax credit on the other are analyzed. Many technical aspects
are surrounding these methods, but I will keep them in very general terms for simplicity. The

characteristic of each method and their interaction is nevertheless clearly illustrated.

The terminology of a closed economy and an open economy in this paper falls back on if a
domestic or foreign investor equates the non-arbitrage condition that must hold for a capital
market in equilibrium.’ It says, in short, that the return from investing in bonds must be equal

to the return from investing in shares for the marginal shareholder. If the non-arbitrage

2 This is based on OECD (1991) and assumes a 100 percent ownership between the parent and the subsidiary
corporation.

? It may also be the case that a country, e. g. Sweden, uses one of the methods in one treaty, while they use the
other method in another treaty.

* According to OECD (1991).



condition holds for a domestic investor, i.e. the investor invests both in bonds and shares, the
marginal shareholder is domestic and the economy is denoted closed. An economy is said to
be open whenever the marginal shareholder is foreign, i.e. the foreign investor equates the

non-arbitrage condition.

Boadway and Bruce (1992) argued that the methods of mitigating EDT at the shareholder
level (personal dividend tax credit in their model) would have no effect in the open economy.
The reason for this is that the dividend tax credit at the personal level is typical a residence
based tax, implying that the foreign marginal shareholder is not included in the relief. The
main point in Devereux and Freeman (1995), who extended the paper of Boadway and Bruce,
is that the effect of introducing any method at the shareholder level in an open economy really
depends on how the methods are designed and if the marginal shareholder is domestic or
foreign, which they illustrate in a very simple and stylized model. I will extend the analysis of
Devereux and Freeman by explicitly deriving a model for specific methods of mitigating EDT
and IDT and, thereby, have the possibility to analyze what determine the cost of capital and

how the methods interact.

Following this chapter, the cost of capital and the methods of mitigating EDT are derived in
chapter 2 under the assumption of an open economy. In chapter 3 the methods of mitigating
IDT are introduced in the model. It contains further the analysis of the interaction between the

methods. Chapter 4 summarizes and concludes.

2 The cost of capital in an open economy

2.1 Introduction

The cost of capital will be derived in a general model illustrating the classical system, the
imputation system and the split rate system. This kind of model have been derived and
discussed in a closed economy context, among others, by King (1974), Auerbach (1983) and
Poterba and Summers (1985) in a discrete time set up and by Bergstrom and Sodersten (1981)

in continues time. [ will instead assume that the economy is open, implying that the marginal

> The non-arbitrage condition will be formulated algebraic in chapter 2, equation (7).

8 There is in principal nothing saying that the marginal shareholder could not be domestic in an open economy.
However, for simplification of the terminology the term “open” is used as synonymous with foreign marginal
shareholder and the term “closed” synonymous with domestic marginal shareholder.



shareholder may be foreign. This is modeled by letting a foreign corporation (the parent) do its
business through a wholly owned domestic corporation (the subsidiary) that operates in an
open economy. This implies that the marginal shareholder in the subsidiary automatically is
foreign.’ The subsidiary is performing its business under the domestic government’s laws, tax
code and accounting rules. In other words, the subsidiary is a “true” domestic corporation with
a foreign owner. In deriving the subsidiary’s cost of capital I will first set up financial and
legal constraints that describe the subsidiary together with constraints due to the split rate and
imputation systems. Out of the non-arbitrage condition that must hold in equilibrium for the
parent’s investment alternatives follows the subsidiary’s market value, which will be
maximized with respect to the constraints. These steps are outlined below and give the cost of

capital under two regimes, the retention regime and the new share issue regime.®

2.2 Corporate constraints and the regimes
The most fundamental constraint is the cash flow constraint that in principle restricts the

amount of dividends that can be distributed; ?
F(K)+N’ =D +1+T, (1)

where F(K) is the production functionlo, [ 1s gross investment and 7 is the amount of tax
paid by the subsidiary. The amount of new share issues N/ is in terms of the foreign parent

since only it can contribute with more capital, while F (K ) , D, Iand T are in terms of the

domestic subsidiary.

The split rate system is a method at the corporate level and, hence, it affects the cash flow

constraint (1). According to the split rate system, see e.g. Sodersten (1977), two different

domestic tax rates exist on the subsidiary’s income; 7, if the income is distributed to the

"1t does not matter for the discussion if the corporation in the domestic country is a wholly owned subsidiary or
not. It may very well be the case that the domestic corporation has both domestic and foreign owner, but the
important thing is that the marginal shareholder is foreign.

8 The retention regime corresponds with the old, or traditional, view of dividend taxation and the new share issue
regime corresponds with the new view of dividend taxation.

? Debts may be excluded from the model without any loss of generality.

' The output price is set to unity implying that the production function represents the subsidiary’s gross earnings.
The production function is assumed to exhibit positive but diminishing marginal product, F, >0 and F,, <0,

which guarantees an optimal solution to the optimization problem.



parent and 77 if the income is retained in the subsidiary. The tax rate on distributed income is

smaller than on retained income since the purpose is to reduce the EDT. It is eliminated totally

when 79 =0. Dividends are defined after corporate tax implying that is the

d
Tdist

distributed income before domestic tax, which, in turn, means that 7 ——— is the amount
~ List

of tax the subsidiary pays on the distributed income. The amount of taxable income not

distributed to the parent is retained in the subsidiary, i.e. F (K ) -0K —% , where O is
- Tdist

the economic depreciation rate of the capital stock. The tax liability in the subsidiary equals

D
1-7¢

dist

: — d
the sum of taxes, i.e. T =T}, y

dist

+7¢ [F (K)-9K - J . The split rate system is

1-1
modeled by substituting the expression for 7 into the cash flow constraint (1), which gives the
subsidiary’s budget constraint as;

d
1 - Tdist

D:(LquP(K)+1_ﬂ

(N -1 +175K). 2)

Since the imputation system is a method at the shareholder level it does not affect the cash
flow within the subsidiary. An imputation system can be seen as the domestic government

increases the amount of dividends distributed. If @ is the rate of imputation, the domestic

government adds L for every unit of income the subsidiary distributes. If D is distributed,

the domestic shareholders receive an amount, before personal tax, of D?;

-9

If the shareholders are allowed to credit the whole amount of the subsidiary’s tax, i.e. ¢ =77,
the shareholders receive full credit for the amount of tax paid by the subsidiary and, hence, the

EDT is eliminated. If ¢ is less than 77, the shareholders are only allowed to credit a fraction

of the corporate tax implying a reduced, but not eliminated, double taxation.



The subsidiary belongs to one of two regimes depending on how the marginal investment is
financed. The budget constraint (2) can be rewritten as / = RE + N/ , where RE is the
retained earnings in the subsidiary.'' Hence, the subsidiary has two sources of financing at the
margin; retained earnings or new share issues. I will put a restriction on the amount of income
distributed in order to illustrate the two different regimes. Following Auerbach (1984) the
corporations must distribute dividends and, at least, meet a minimum dividend payout ratio;
dist

D= f(1-15,)(F(K)-0K). (4)

The constraint says that the dividends may not fall below a fraction f* of the after-tax income.
The two different regimes are distinguished depending on how the marginal investment is
financed. In the retention regime, the dividends are greater than the dividend floor in (4). The
subsidiary has the possibility to reduce the dividends, i.e. increase RE, and still meet the
minimum payout ratio, implying that the marginal investment is financed with retained
earnings. In contrast, the marginal investment is financed with new share issues in the new
share issue regime where the dividend constraint (4) is binding. This is because the amount of
retained earnings is exhausted and becomes fixed. According to I = RE™ + N/, the marginal

investment must be financed with new share issues.

The subsidiary is only allowed to distribute income to the parent through dividends. The

parent is particularly not allowed to repurchase its own shares, modeled as;

N’ >0. (5)
Further, the subsidiary is not allowed to accelerate the depreciation of the capital stock. This
implies that the capital stock and the book capital stock are equal in the model. As a result, it

is only one equation of motion, which shows how the capital stock changes over time due to

investments and economic depreciation;

K=1-0K. (6)

1

d
Tdi.vl

D|.

" The retained earnings become RE = (1 -7 ){F(K) +790K —



2.3 The cost of capital
A capital market is in equilibrium when the marginal investor is indifferent between an
investment in bonds at the rate i, with the return given on the left hand side, and shares, with

the return given on the right hand side of the non-arbitrage condition;

(-}, :Kl%ql —/)(7, -N/). ™)

The marginal shareholder is assumed to be the foreign parent corporation and not the

shareholders of the parent, see e.g. Sinn (1993). In (7), V, is the value of the subsidiary, Vto is

I/

D
the change in the value, and —— is the actual amount of dividends that would have reached

domestic shareholders under the imputation system according to (3); all at time ¢,. But the

marginal investor is a foreigner and the parameter kK captures the effect of different methods
of mitigating IDT and how these methods are designed.'? Since the foreign parent is the only

owner of the subsidiary the marginal shareholder is automatically foreign, implying that the
tax rates in the non-arbitrage condition (7) belongs to the foreign parent. 7/ and 7/ are the

foreign corporate tax rates on interest income and capital gains, respectively.

Solving (7) forward gives the market value of the subsidiary in the domestic country as;

St @)

4

~ equals the present value of the net cash flow to the parent, i.e. adjusted dividends minus the

capital contribution through new share issues. The problem of maximizing the market value of

2 When no method is employed for mitigating IDT the parameter becomes x =1 -7/, which is the most common
interpretation in the literature. This implies that the parent receives (1 -7/ )D / (1 - ¢) when the subsidiary

distributes D and the domestic government adds ¢/ (1 - @ according to the imputation system. Note that the split

rate system is incorporated in D through the budget constraint (2).



the subsidiary given in (8) under the constraints (2), (4), (5) and (6) is formalized as (index ¢
is omitted);

. L
Max V' (K)= [ A(K,K,I,N,D;t)e "™ M,

1=

where /\( =K -N/

d
1 - Tdist

) [(l_rjist)F(K) - 1-71¢ (Nf ~1 +Td5K) _D}

+n, [D _f(1 _Tjist)(F(K) —51{)} +n N’ +u, [1 0K —K].

Assuming a steady state solution, the necessary and sufficient first order conditions with

respect to /, N’ , D and K are given by;

1-14,
I ~Hp [ﬁj-'-ﬂ]{ =0,
1-74,
N’ _1+ﬂb[ﬁj +ny =0,
K
D: — Uy t1, =0,
(1—1’{)(1—40) /'ID ,7D
1- A
K: (/JD_f”D)(l_Tjisx)FK(K) _'UK[J-I-l_;f ij
+n f(l—r". )5 + U —I_T:’l"“ or’ =0
D dist D 1_Td :

The cost of capital is the lowest acceptable rate of return on a new investment and is equated

to the first derivative of the production function with respect to the capital stock, F (K ) The
cost of capital net of economic depreciation, i.e. p = Fj (K ) -0, in the retention regime (RR)

and the new share issue regime (NSIR) become;

13 See appendix for details.



w_  (1=7)i .
S e (e @)

c

and

NSIR (1 _ Tf )l
,0 = d f d 1 . (10)
(=)= )1-e) e (12) L

From (9) it is clear that neither the imputation nor the split rate system affect the cost of
capital in the retention regime. This is explained by the fact that any additional cash flow
generated by the marginal investment in the subsidiary is distributed to the parent. It cannot be
used to reduce the amount of the new share issues since it already equals zero. Hence, the less
expensive source of financing is already used, which implies that the cost of capital is
unaffected. One can also conclude that the methods of mitigating IDT, captured by k , have
no effect on the cost of capital in the domestic subsidiary. The intuition of this finding follows
also from the fact that the subsidiary already uses the less expensive source of financing. The

cost of capital is unaffected to whom, domestic or foreign, the dividends are distributed.

A first comparison of the costs in the two regimes, (9) and (10) makes it clear that the cost is
not the same in all corporations. It depends on how the marginal investment is financed. A
more comprehensive comparison is postponed to chapter 3 where « is defined. A further
result concerns the effect of the domestic corporate tax rate, 7, in a small open economy.
Apprehension has been raised that the domestic corporate tax rate plays no role in determining
the cost of capital in a domestic corporation (the subsidiary) when the marginal shareholder is
foreign (the parent). But, as shown in (9) and (10), this apprehension is wrong. The domestic
corporate tax rate does affect the cost in both the retention and the new share issue regime in
open economies. Moreover, the result holds independent of which method that is used for

mitigating IDT and how it is designed.

3 The interaction between methods of mitigating EDT and IDT

3.1 Introduction
I next focus on the methods of mitigating IDT; tax credit and tax exemption. The parameter k

will take different values depending on which method that is used and how it is designed.



According to the non-arbitrage condition (7) the amount of dividends the foreign parent

receives from the domestic subsidiary is;
D/ =k —. (11)

When no method is employed for mitigating IDT the amount of dividends distributed from the
subsidiary to the parent will be taxed at the foreign corporate tax rate, implying that

k =1-1/ . After deriving k for the different methods follows the analysis of how the
methods of mitigating EDT remains useful in an open economy. Out of the analysis follows

also what factors that determine the cost of capital.

3.2 The methods for mitigating international double taxation

1) Tax Credit

Under the tax credit method the parent is offered a credit for the amount of tax already paid by

the subsidiary. Assume for the moment that the domestic corporate tax rate is 7

o - This 1s just

to illustrate how the method of tax credit works; the factor ijf will be defined below. From

the perspective of the parent corporation the amount of income generated in the subsidiary

D/(1-9)

before domestic tax is ¢ = ——<~
d
(1-7%)

! The tax liability would be 7/¢ if the income were

generated in the foreign country. The parent then credits the domestic tax that has been paid

by the subsidiary, which equals 7%/ . The net tax paid by the foreign parent then equals

eff

1-7¢ J1-¢

(T‘f - T;;f)l// . The amount of dividends received by the parent equals D’ = L = j =
off

and, hence;

1-7/
.

- d
l—r%

(12)

4 Remember from the non-arbitrage condition (7) that the foreign parent values the subsidiary based on an
amount of dividends equal to D/ (1 - ¢) . So, from the parent’s perspective the amount of income before domestic

tax is ¢ as in the main text, even though the actual income in the subsidiary before domestic tax is D/ (1 - Tej,) .

10



in the tax credit method according to (11).'® The interesting parameter in (12) is the domestic

d

.y - 1t takes different values depending on how the method of tax

effective corporate tax rate T

credit is designed. Two different scenarios may appear.

In scenario 1 the foreign government takes into account that Tfff is lower than the nominal

7’ when any method is employed for mitigating EDT. This is modeled in various papers by
using an average domestic corporate tax rate.'” I will instead calculate an effective corporate
tax rate. Note that the effective rate also considers other differences, besides the methods of

mitigating EDT, between the countries that the foreign government would like to control for.

d

. hote that the income generated in the subsidiary, from its own perspective, is

In deriving T

. The domestic

— and the amount received by the domestic shareholders is "

dist

effective corporate tax rate can then be solved as;'®

d —_+d _f[1_+d Y
re, =14, (1 rdis,)g. (13)

Substituting (13) into (12) gives the relevant expression for x in scenario 1 as; "

1-7/

I
1 - Tdist

k=(1-¢) (14)

15 pyr :D/(l _w) _(T_/ _Tj/]')l/j

' There is no withholding tax in the model for simplification of the expressions. Adding the withholding tax
implies that K = (1 -/ ) / (1 -1y, ) +7 """els The general conclusions outlined are the same.

7 Keen (1990), OECD (1991) and Hines (1994) are examples of where the average domestic corporate tax rate
approach is used and discussed. The average tax rate is basically calculated as the ratio of the amount of tax paid

by the subsidiary in the domestic country over the subsidiary’s taxable income from the foreign parent’s
perspective.

18 ) a\ =

pf(1-14,)(1-7%) =p/(1 -9)
"% If this expression is substituted into the non-arbitrage condition (7) the imputation parameter ¢ cancels and the
amount of dividends D is scaled by (1 - Tf) / (1 - rjl.s,) , which is less than unity under the tax credit method and

thereby correcting for the split rate system. Hence, the value of dividends is reduced when the foreign
government controls for the methods of mitigating EDT in the domestic country.

11



As an alternative, scenario 2, the domestic effective tax rate is set equal to the nominal rate,

ie. Tfff =71 . This implies that the foreign government ignores the fact that the domestic

effective corporate tax rate is different from the nominal due to the methods of mitigating

EDT. From (12) the parameter K in scenario 2 becomes;

_. (15)

11) Tax Exemption

In the second method of mitigating IDT, the method of tax exemption, dividends distributed

from the subsidiary to the parent are exempted from tax as long as the corporate income is

taxed domestically. Since is the amount of dividends after domestic corporate tax,

D

and, hence, Kk =1
l-¢

dividends are not taxed in the foreign country, implying D’ =

according to (11).

3.3 The interaction between the different methods

All components for evaluating the cost of capital under different methods have now been
derived. Since the cost is unaffected of any method of mitigating IDT in the retention regime
focus is now solely on the new share issue regime. Hence, the benchmark equation from
which the cost of capital in the different cases can be derived is expression (10), which is

rewritten here for clarity;

. (l—rf)i
- 1
(1-)(-e ) -2/) +rx (1 18,)—

1 —_
(l—f)—part

f—part

The cost of capital equals the after tax return on the alternative investment grossed up by two

parts. The fraction (1 -f ) of the income is retained in the subsidiary and therefore taxed at

12



the domestic tax rate and the foreign tax rate on capital gains. The fraction f* of the income is

distributed to the parent and the cost is, for that reason, affected by the methods of mitigating
EDT and IDT. Since the methods only affect the fraction of the income that is distributed it is

more convenient just to analyze this part.

Table 1: The f-part in the new share issue regime

1 11 111 v
No method Tax credit, scenario 1 Tax credit, scenario 2 Tax exemption
k=1-1/ K_(1_¢)1—r-’ K_l—r" K =1
-4, 1-7¢

The classical system

(l—r"')(l—r") < (l—rf) = (l—rf) ? (l—rd)

d _— pd —_
TdiSI =T ’w_o

The imputation system (1 -r f) (

(i-9) |< (1-7) < (I-Tf)ﬁ ? ((Hd)

-9

d — 5d
Tdisf_r ’¢>0

The split rate system (1 - ) (1 _Tr‘llf.W) < (1 - Tf) < (1 _ Tf) ((l - T::'))
1-7

¢ <1?, 9=0

dist

Note: A higher f -part implies a lower cost of capital.

Column I in table 1 illustrates the different systems when no method is employed for

mitigating IDT. As is clear from the classical system the f -part is taxed fully both by the

foreign and the domestic country. This is to be compared to the cases where the imputation

and split rate systems are employed, where the amount of domestic tax paid on the income is
reduced, either by @ or 79, respectively. The f -part increases and, as a result, the cost of

capital decreases. Hence, under full IDT the effective methods in mitigating EDT in a closed
economy remain useful in an open economy. The cost of capital is reduced under the

imputation and split rate systems.

The f -parts under the method of tax credit are in column II and III in table 1. When the
foreign government corrects for the fact that the domestic effective corporate tax rate is lower

than the nominal (scenario 1), the f -parts equal (1 -7/ ) under all systems. This is seen in

column II. The domestic tax rate or any share of it does not show up implying that the IDT is

effectively eliminated. But, correcting for a lower effective domestic corporate tax rate makes,

13




of course, the methods of mitigating EDT ineffective. Some interesting special cases arise

when the domestic country has employed an imputation system or a split rate system totally.

When the split rate system is used to its maximum, 75 =0, it does not matter if no method or

dist
the tax credit method (scenario 1) are employed for mitigating IDT. The cost of capital is the

same in both cases. The result reappears in the case the imputation rate parameter equals the

domestic corporate tax rate, i.e. ¢=7".

In column III of table 1 the foreign government ignores the fact that ngﬁ may be lower and

uses instead 7¢ when calculating the amount of tax credit (scenario 2). Compared to column
I1, the imputation and the split rate systems remain useful when the tax credit method is
employed. This implies that both the methods of mitigating EDT and IDT affect the cost. As a
result the costs of capital become lower compared to the tax credit (scenario 1) and to the case

when no method is employed. The income from the subsidiary becomes untaxed when the
split rate system is used totally if the domestic and foreign tax rates are equal, 7° =77/ . The

result reappears under the imputation system in the case ¢ =71 =717

As is clear from column IV the f -parts and, hence, the costs of capital are independent of the
foreign tax rate when the method of tax exemption is employed. This is because dividends are
tax exempted. Compared to column I where no method is employed, the f -parts have
become 1/ (l -7/ ) times larger. In the nature of the tax exemption method lies that the
foreign government accepts both the domestic tax rate and the different methods employed for
mitigating EDT. As a consequence, both the imputation and the split rate systems remain
useful. Further, as long as 7¢ <7/ the tax exemption gives the highest measure of the f -part,

implying the lowest cost of capital.

So far the imputation and the split rate systems have been assumed to cover both domestic and
foreign shareholders. However, it is possible to design any method at the shareholder level to
only cover domestic shareholder. If the imputation system only covers domestic shareholders,
the foreign parent does not benefit from the method. Under the methods of tax credit and

exemption the imputation parameter @ is set to zero, implying an increased cost of capital.
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The distinction between different owner is not possible to do when a method at the corporate

level is employed, like the split rate system.

3.4 A comparison of the cost of capital in the two regimes

Given the methods of mitigating EDT and IDT it is possible to compare the cost of capital in
the retention and new share issue regime. This is done by rewriting the cost in the new share
issue regime (10) in terms of counterpart in the retention regime (9). The relationship

becomes;

NSIR

1-r*)(1-1/
0 :pRR ( T)( T‘) (16)

(-7 (=) (1-2/) +sx 1 -Tg,.”)(l_lq))

By comparing the nominator and the denominator in (16) it is possible to set up constraints on
the parameter to give a specific relation between the costs of capital. Table 2 shows the

constraints for the cost of capital to be higher in the new share issue regime.

Table 2: Restrictions on the parameters for the cost of capital to be higher in the NSIR

| 11 111 v
No method Tax credit, scenario 1 | Tax credit, scenario 2 | Tax exemption
k=1-1/ K_(1_¢)1—r-’ K_l—r-’ K=1
-4, 1-r¢
The classical system - (T-’ -7/ ) (Tf -7/ )
rf>7/ > 7 ~—t>r Not possible
15, =1, 9=0 (l—r’) (I—T[)
The imputation system (rf - ch) (T’V - Tf) .
4 4 T >Q T > Not possible Not possible
=1, 950 = (=)
The split rate system s (1 -7/ ) —(r-’ -r/ ) (T S -/ )
. J o, > . ; >7! Not possible Not possible
Ty <T°,9=0 (1—1’ ) (l—r;,)

The standard result in a closed economy model of a higher cost of capital in the new share
issue regime under the classical system reappears in this context only as a special case as is
clear from table 2. This is when no method is employed for mitigating IDT, see column 1. In

all other cases the parameter values are quite restrictive®® for implying a higher cost of capital

2 A domestic corporate tax rate less than 21 percent when 7/ = .35 and r/ =.517 as an example.

15



in the new share issue regime, and not possible in 5 cases. The conclusion from this
comparison is that, given that any method is employed for mitigating EDT, the cost of capital
is most likely higher in the retention regime compared to the new share issue regime. Hence,
the effect of mitigating EDT and IDT more than offset the fact that the subsidiary in the

retention regime uses initial the less expensive source of finance at the margin.

3.5 The effect on the market value

Under the new share issue regime the market value for a subsidiary is reported in (8). The
amount of new share issues N/ is positive implying that it is not possible to draw any
conclusions of how the market value changes due to the methods of mitigating EDT and IDT.
But, for a subsidiary in the retention regime the effect can be analyzed. This is because the
amount of new share issues equals zero at the margin, implying that the market value in (8)

can be rewritten as;

_ Kk =T, 1 o
V=T ﬁﬁ{[F(K)—W(]—TdJK)}e S e (17)

d
K 1 ~ Tdist

1-7/

The term in (17) represents the capitalization effect that arises in the retention

regime when different methods are employed for mitigating EDT and IDT. The effects are

summarized in table 3.

Table 3: The capitalization effect in the retention regime

1 11 111 v
No method Tax credit, scenario 1 Tax credit, scenario 2 Tax exemption
Kk=1-1/ 1-7/ -7/ k=1
K=(1- [
( (0) 1-12, -

The classical system (1 —7/ )(1 —d ) (1 _ T"V) (1 _ T") (1 — 7 )
o=, 9=0 (1-7/) l—T")

c

p—

The imputation system (1 -/ ) ( 1-71¢ )

Ty =T, 9>0 (l—r{)(l—(p)

p—

l—rf) (l—rd)
(I—T[)(l—(a) (I—T[)(l—(a)

(1-7/)(1-74,) (1-74,)
i) | )

The split rate system (1 -7/ ) (1 - Tf;,”)
T <T', 9 =0 W

—
—_—
|
)
Y
~—
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From table 3 it is clear, by comparing column I with the rest, that the market value of the
subsidiary increases when a method is put to use for mitigating IDT. Remember from (9) that
the methods of mitigating EDT or IDT have no effect on the cost of capital. Any attempt to
increase the investment volume by decreasing the cost of capital fails when the subsidiary
finances the marginal investment with retained earnings. The result is instead an increased

market value.

Given a specific method of mitigating IDT the capitalization effect will depend on how the
method is designed. Column I in table 3 illustrates that the methods of mitigating EDT is
capitalized in the market value when the income is taxed fully international. The capitalization
effect implies that the market value increases under the imputation and split rate systems,
compared to the classical system. The result reappears in the tax credit method when the
domestic government ignores to adjust for a lower domestic effective tax rate (scenario 2), see

column III.

A quite surprising result appears under the method of tax credit (scenario 1) where the foreign
government uses the effective tax rate when calculating the amount to credit. The imputation
and the split rate systems are not capitalized in the market value as is clear from column II. At
the same time the cost of capital is unaffected since the subsidiary finances the marginal
investment with retained earnings. Depending on the relative magnitude of the parameters the
same conclusions appear under the method of tax exemption as well, see column IV. The
question is then obvious; who benefit when methods of mitigating EDT is introduced in these

cases?

The distribution of the tax liability between the subsidiary and the parent depends on which
method that is employed for mitigating EDT under the tax credit.”' Following the derivations

from chapter 2 the amount of tax paid by the foreign parent on dividends becomes

f d
, " —T . . .
T/ =D L—effJ . The effective corporate tax rate T, fff takes different values depending on

d
-7,

how the tax credit is designed and which method that is used for mitigating EDT, but Tfff <7’
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always holds. The effect of a positive change in Tjﬁ on the amount of tax paid by the foreign

parent is negative. Hence, a reduced Tfff implies that the tax liability in the foreign parent

rises while it is reduced in the subsidiary. The tax liability is in some way exported from the
domestic subsidiary to the foreign parent. In summary, the amount of tax paid increases in the
foreign country and decreases in the domestic country, while the cost of capital in, and the

market value of, the subsidiary in the domestic country are unchanged.

4 Summary and conclusions

In determining the cost of capital in a domestic corporation (the subsidiary) with a foreign
marginal shareholder (the parent) several factors must be considered. The source of finance at
the margin plays a crucial role. It is shown that for a corporation that finances the marginal
investment with retained earnings the cost of capital is unaffected both of methods of
mitigating EDT and IDT. This is fully explained by the fact that the cost of capital is
unaffected of any factors affecting the amount of distributed dividends. The effect is instead
an exported tax liability or capitalization of the market value. Hence, there is no meaning
using any method of mitigating neither EDT nor IDT if the motive is to mitigate the double
taxation. On the other hand, as long as the corporation finances the marginal investment with
new share issues the methods of mitigating EDT and IDT do affect the cost of capital. The

outcome depends on which method that is used and how they are designed.

Besides the domestic corporate tax rate two methods of mitigating EDT are analyzed; the
imputation and the split rate systems. The effect on the cost of capital depends on which
method that is used for mitigating IDT. Under the method of tax exemption both the
imputation and the split rate systems remains useful, in the meaning of affecting the cost of
capital in an open economy. This is also the case under the method of tax credit as long as the
foreign government does not adjust the amount of tax to credit. But, if the foreign government
adjusts the amount the methods no longer affect the cost of capital. The cost is lowest under
the tax exemption, given that the foreign corporate tax rate is larger than the domestic
counterpart. It is further shown that the cost of capital is higher in the retention regime than in

the new share issue regime as long as any method is used for mitigating the EDT totally.

2! Since the foreign parent do not pay any tax on dividends under tax exemption it is only interesting to focus on

18



Even though the marginal shareholder is foreign the domestic corporate tax rate will always
affect the cost of capital in a domestic corporation in an open economy. It does not matter if
the corporate income is taxed twice at the corporate level or if any method is employed for

mitigating IDT. Further, the source of financing the marginal investment does not matter.

the method of tax credit.
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Appendix: Derivation of the cost of capital

The objective function:

-7/
_ e K s _il—r(.’ (t=t0)
v, l{[(l—ff)(l—(o)D’ NzJe dt )

The constraints.:

d

D=(1-13,)F(K) +1_—;§f(zvf 1 +7'5K) )
Dz f(1-14,)(F(K)-0K) (4)
N’ =20 (5)
K=1-0K (6)

where /\([)]:(l—rf/)((l—(a)D_Nf
Uy [(1—%)1’(1() +%(N"' -1 +7'0K) —D}

+1,| D= f (114, ) (F (K) ~6K) | +n,N” +u, [ I 0K K|

The first order conditions:

0(dN/dK
The conditions satisfy an = an = an =0 and the Euler equation — — M
dl  dN dD dK ot

The assumption of a steady state solution implies that f7, =0.
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d

N’ —1+MD(11_?§’)+0N =0

~Hp +1, =0

(1-7/)(1-9)

K: (1o = 1) (1 =70 ) Fic (K) =t (6 Rl ij

1-1/

c

1-1¢
+,f (1-75,)0 +1, (—1_;5’j5f" =0

The retention regime (RR)

Under the retention regime is D > f (1 - T;S,)(F (K ) -0K ) and N’/ =0 implying that the

shadow values become 77,, =0 and 77,, > 0. This gives following first order conditions:

- _qd
;Q[5+1 Tij—uDi@fdﬂ
- -T

Hp (1 - Tgist)

The net cost of capital is then given from /' and K' as:

— /)
o =r (k) -5 =) ©)

The new share issue regime (NSIR)

Under the new share issue regime is D = f (1 - Tjist)(F (K)-oK ) and N’/ >0 implying that

the shadow values become 77,, >0 and 77,, =0. This implies that the first order condition can

be rewritten as;

. 1-7°
N =
IUD [1 - Taallist ]
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1

M, =Hp _(I_Téf)(l ) =1—rjis, (1 ‘ch)(l ~9)

1-7/ 1-15
Hy [54— = ;f ij /A (1 _Tjist)d ~Hp [I_T:;tjdrd
Fy (K)= '

(4 = f11,)(1-74,)

The net cost of capital is then given from N’/', I', D' and K' as:

— 7/
,ONSIRzFK(K)—Jz (1 r )l (10)

(l—f)(l—r")(l —rj') + fK (1 _Tjis’)l—lqo

23



