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Abstract

This paper presents a comprehensive overview of existing methods of mitigating
double taxation of corporate income within a standard cost of capital model. Two
of the most well-known and most utilized methods, the imputation and the split rate
systems, do not mitigate double taxation in corporations where the marginal
investment is financed with retained earnings. However, all methods are effective
when the marginal investment is financed with new share issues. The corporate tax
rate, fiscal allowances, allocation to periodization funds and allocation to tax
equalization reserves (or alowance for corporate equity) are effective instruments,
independent of the sources of financing. The paper also discusses why so many
different methods have been employed in mitigating double taxation.
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1 Introduction

The expression double taxation refers to a situation where the income of a corporation is
taxed more than once. It isfirst taxed at the corporate level when arising and then at the
shareholder level when distributed. A large number of methods have been used for integrating
the two levels of taxation, which may be divided into two different categories. Thetrivial
methods are those making use of reduced tax rates or increased allowance rates within an
existing tax structure. The genuine methods are based on a specific arrangement that reduces
the amount of tax paid at the corporate or shareholder level. The imputation system at the
shareholder level and the split rate system at the corporate level are the most well-known
methods in this second category.

Most of the countriesin the EU integrate the two levels of taxation. A full or partial
imputation system is found in Finland, France, Italy and the United Kingdom. A couple of
countries use a specia personal tax rate on dividends; aflat rate in Austria, Belgium and
Denmark, and zero in Greece for examples. Sweden uses a method based on a tax-free
allocation of aproportion of the corporate income, while only half of the corporate income is
taxed at the personal level in Germany. The Netherlands still keeps the classical system of
corporate taxation, where corporate and personal taxes are not integrated. Outside the EU, the

U.S. also keegps the classical system, while Norway has an imputation system.

The corporate and personal taxes insert a wedge between the pre-tax rate of return on
investment and the shareholders’ post-tax return. Hence, double taxation of corporate income
may result in ahigher cost of capital, i.e. the financing cost of the last investment undertaken.
The different methods proposed for tax integration are intended to reduce the cost of capital.
The discussion of different schemes for reducing double taxation is therefore essentially a

discussion of investment incentives, which is also the approach taken in this paper.

Schemes aiming at reducing double taxation take many different forms, but they all reduce the
effective tax burden on corporate earnings. In this paper, a number of methods are analyzed in
one and the same model, with the ultimate purpose of comparing effective tax rates. We
calculate the King-Fullerton effective tax rates, i.e. the tax wedges expressed as a percentage

of pre-tax returns.* Asis standard in the literature, the corporation is assumed to maximize the

! King and Fullerton (1984).



present value of its future net cash flow to the shareholders, subject to various financial
constraints and specific constraints connected with the tax integration schemes. Since all
schemes are analyzed within the same model, the results are comparable, and differences and
similarities are clearly illustrated. Many of the methods have been model ed and discussed
separately in various contexts over the years, but the contribution of this paper isa

comprehensive overview and comparison of existing schemes.

Over the past decades, capital has become increasingly internationally mobile, for instance
implying that both domestic and foreign investors may be the owners of corporate equity. We
assume, however, that the marginal shareholder is a domestic investor in this paper. There are
two sources of investment funds, retained earnings and new share issues, and the possible
uses of the return of the marginal investment are reinvestment and dividend distribution. The
corporation may find itself in one of two regimes, the retention regime, where the marginal
investment is financed with retained earnings and the new share issue regime, where the

marginal investment is financed with newly issued equity.?

Following this introduction, section 2 contains a comprehensive derivation of a general
neoclassical model of firm behavior, which will serve as a benchmark in evaluating the
different tax integration schemes. In section 3, we derive the cost of capital for the different
schemes under the retention and new share issue regimes. A comparison of the methodsis
found in section 4. Besides an analytical comparison, clarified through numerical ssimulations,
the King-Fullerton effective tax rate is calculated, alowing a straightforward comparison of
the methods. Section 5 summarizes and also adds some other perspectives on the different tax

integration schemes.

2 The general model

2.1 The value of the corporation

We will set up agenera neoclassical model of firm behavior where the cost of capital is
derived under the classical system of corporate taxation. With this system, corporate income
isfully taxed at both the corporate and the shareholder level, i.e. no method is employed for

integrating the two levels of taxation. The expressions derived for the cost of capital in the

2 The regimes correspond to the new and the traditional view of dividend taxation, respectively.



classical system are standard in the corporate taxation literature. The classical system will

serve as a benchmark for the subsequent analysis of the different tax integration schemes.®

A capital market in equilibrium is characterized by the marginal investor being indifferent
between an investment in shares or bonds, which is represented by the following non-

arbitrage condition
H(1-7, )V (t)) =(1-704 ) D(ty) +(1 7, ) (V ~N(t,)). (1)

V(t,) isthe market value of the corporation at time t,, i isthe market interest rate on bonds

and 7 ; isthe personal tax rate on interest income, which means that the term on the left-hand
side equals the investor’ s after-tax return of holding the amount V (t,) in bonds. D(t,) isthe
dividend and 7, isthe personal tax rate on dividend, so that (1— rpd) D(t,) isthe after-tax
dividend the investor receives at time t, . The capital gain from holding sharesis given by V ,
i.e. the change in market value over time, and 7. isthetax rate on the capital gain. The net
capital gain after tax is given by subtracting N(t,) , the value of new shareissuesat time t, ,
from V and multiplying by (1— rpc) . Hence, the terms on the right-hand side equal the

investor’s return from holding shares.* Solving (1) forward gives the market value of the

corporation as

V= T (6" D(t) -N(1)) e e, (2)
t=t

% See Bergstrom and Sodersten (1981) for the set-up of the problem and Sinn (1987) for technical aspects of the
optimization problem.

* In the non-arbitrage condition (1), there are three different personal tax rates, r,; oncapital income, 7, on
capital gainsand 7, on dividend income. The personal tax rate on capital incomeisonly used for interest

income and may or may not be equal to the personal tax rate on dividends. Since the marginal shareholder is

assumed to be domestic, the different personal tax rates are also domestic.



2.2 The corporation’ s budget and financial constraints

The budget constraint follows from the fundamental cash flow constraint, saying that cash
inflow must equal cash outflow, i.e. F(K)+N =D+l +T , where F (K) isthe production
function,® I is grossinvestment and T istax liability. To simplify the expressions, we ignore
debt without any loss of generality. The tax liability depends on the corporation’ s taxable
income defined by 77=F (K) - )C, where y isthefiscal depreciation rate, C is the book

value of the capital stock and hence, yC equals the amount of fiscal tax depreciation. If 7 is

defined as the general corporate tax rate, the tax liability is T = r77. Substituting for T in the

cash flow constraint, the corporation’s budget constraint becomes

D=(1-7)F(K)+N -l +7)C. (3)
Asin Auerbach (1984) or Poterba and Summers (1985), we will assume that the corporation
distributes dividends and must meet a minimum dividend payout ratio. It must thusissue
more shares to fulfill the dividend payout ratio if necessary. This assumption may be
motivated by a signaling hypothesis, i.e. the corporation uses dividends for conveying
information to the shareholders, or by afree cash flow problem, i.e. the shareholders are
interested in minimizing the risk of managerial spending that is not profitable for the

corporation. The minimum dividend payout ratio f defines a dividend floor
D= f (1-7)(F(K)-dK), (4)

i.e. dividends may not fall below afraction f of the after-tax actual income.”

® The index (gm) stands for the general model. The time index is omitted from now on.
® The output price is set to unity, implying that the production function represents the corporation’s gross

earnings. The production function is assumed to exhibit a positive but diminishing marginal product, F, >0 and
F« <0, which guarantees a maximum solution to the optimization problem.
" Note the difference between the taxable income for tax purposes F (K) - yC , affecting the amount of tax paid,

and the actual net income F (K)-0JK , affecting dividend payout.



The corporation has two sources of financing, retained earnings, RE, and new share issues, N.2
We will distinguish between two different regimes, depending on how the marginal
investment is financed. In the first regime, dividends are greater than the floor in (4). The
marginal investment is then financed with retained earnings, since the corporation has the
possibility of reducing dividends and still meets the minimum payout ratio. Thisregimeis
denoted the retention regime. In the second regime, the dividend constraint (4) is binding,
implying that the corporation cannot reduce dividends. As a consegquence, the marginal
investment must be financed with anew share issue. This regime is denoted the new share

issue regime. The distinction will be further clarified when solving the model.
Further, the corporation is not allowed to repurchase its own shares
N >0, (5)

i.e. dividend payout is the only way for the corporations of distributing income. Finaly,
changes in the book capital stock and the capital stock depend on investments, and the fiscal

and economic depreciation rates, respectively. This gives the equations of motion as

C:| -)C (6)
and
K=1-0K. (7

2.3 The cost of capital and the importance of regime
In order not to reduce the market value of the corporation, the rate of return on new
investments must be greater than some minimum rate. This lowest acceptable rate represents

the corporate cost of capital and, on the optimal path, it is equated to the first derivative of the
production function with respect to the capital stock, F, (K) . Using an Euler equation

approach, the problem of maximizing the market value of the corporation, V, under
constraints (3)-(7), isformalized as

® Thisisillustrated by rewriting the budget constraint (3) as | =(1-7)F (K) +7yC -D +N =RE +N.



Max V (K,C) = T A(K,K,C,C,1,N,D;t)e" ™,
=t

t=ty

A(J=6°"D =N + 1, [ (1-7)F(K) +N -1 +1yC -D|
where . .
+,7D[D—f(1—r)(F(K)—5K)} +1 N+ [ | vC C |+ [ 1 0K K],
Here, 1., u, and y. arethe Lagrange shadow prices of the budget constraint, the equations
of motion for the capital stock and the book capital stock, respectively, while 7, and 77, are

the Kuhn-Tucker shadow prices of the minimum constraint on dividends and the non-negative

new share issues. The necessary and sufficient first order conditions with respectto I, N, D, K

and C are’

I ~Ho * Hy +He =0, (8)
N: —1+ p, +1, =0, 9)
D: 6o = 11+ =0, (10)
K: (o = T175)(1-7) F =g, (0 +r) 4175 T (1 7)5 +z1, =0, (11)
C: UoTy = e (y+1) + & =0. (12)

It follows from expressions (9) and (10) that the corporation cannot both issue new shares and
pay dividends in excess of the payout ratio unless y, =6 =1 1% This condition holds only
when the personal tax rates on dividends and capital gains are equal at the margin.*! This case

is omitted and we instead focus on the retention regime ( , =) and the new share issue

dA dA
® The first order conditions satisfy the Euler condition dX(E)] —%{ dX([)]J for the state variables X = K,C and

dA
the Lagrange condition W(E)] =0 for X =1,N,D.

With N>0=17, =0 and D> f (1-7)(F (K) -dK) = 17, =0, itisrequired that 1, =6 =1.

! Poterba and Summers (1985) examine the case when, at the margin, personal taxes on capital gains and

dividends equal zero. They call this special case the tax irrelevance view.



regime (4, =1). We will assume that the corporation is in equilibrium (steady state solution),

implying that /. = fi. =0.

The retention regime (RR)

When the corporation isin the retention regime, dividends are greater than the payout ratio,
D> f (1-7)(F (K) -6K), and the amount of new share issuesis set to zero, N =0,
implying that the Kuhn-Tucker shadow pricesare 77, =0 and 77, >0, respectively. The first
order condition for dividends, expression (10), implies that the marginal value of equity,
Tobin'smarginal q, equals q = 1, =8&. Further, from the first order condition with respect
to the capital stock, expression (11), the gross cost of capital is derived as™

& =5+L[1—y_5rj. (13)
1-7 y+r

The net cost of capital, i.e. the gross cost |ess the economic depreciation J, depends on the

shareholders' required rate of return r, the corporate tax rate 7 and the rate of accelerated

depreciation, y—J9 1 1t isworth pointing out that the term Lfr in (13) isameasure, in a
y+r

present value sense, of the fraction of the marginal investment financed by deferred tax

y-90

y+r

isthe fraction of the marginal investment financed by corporate equity. The shareholders

payments due to accelerated depreciation (cf. Sodersten (1982)). Hence, the term 1- r

required rate of return, r, is adjusted by (1-7), thereby reflecting the fact that the

shareholders' required rate of return is not tax deductible at the corporate level.

12 See appendix B for the algebra.
3 Accelerated depreciation, y > J , enables the corporation to defer corporate tax payments. Thisis further

discussed in the following as a special method of mitigating double taxation.



1-7,.
To clarify the meaning of (13), substitute r = 1 Pi and let the fiscal depreciation rate equal
-7,

the economic depreciation rate, y =9 . The expression for the cost of capital then ssimplifies

to 14

pmge Tl (14)

(1—r)(1—rpc)'

Expression (14) shows the cost of capital under a pure classical system.” The net cost of

capital depends on the after-tax return on the alternative investment (1— T, )i , the corporate
tax rate 7 and the personal tax rate on capital gains 7. . Note that the personal tax rate on
dividends 7, does not affect the cost of capital, although dividend payout is the only way for

the corporation of distributing income. This well-known result is the essence of the new view
of dividend taxation.'® The result in (14) plays acrucial role when evaluating tax integration
schemes. We show below that schemes reducing the effective tax burden on distributed
income - areduced personal dividend tax rate or the imputation system for instance - do not

affect the cost of capital under the retention regime.

The new share issue regime (NS R)

Assume next that the dividends are fixed at the minimum level D = f (l—r)(F (K) —5K) ,
implying 77, 20, and that the marginal investment is financed with new shareissues, i.e.

N >0 and 77, =0. Expression (9) gives g = 1, =1 and from the first order condition with

respect to the capital stock, expression (11), the cost of capital is derived as*’

4 The corporate costs of capital expressed, among other things, in terms of the personal tax rates and under the

assumption that d = y are summarized in appendix C, table C.2, for the different tax integration schemes. We

will not derive or discuss those expressions explicitly in the text, but table C.2 merely works as a simplified
version to visualize the importance of personal tax rates.

31t is common to allow a higher rate of fiscal depreciation than true economic depreciation, i.e. increased
alowances, even in aclassical system. If the fiscal and the economic depreciation rates are equal, the system is
denoted a pure classical system.

16 See, for instance, the review papers of Zodrow (1991) and Sinn (1991b).

17 See appendix B for the algebra.



R =+ r (1—”_5;}, (15)
gm

where
Ty =T +(1-7)(1-6") f . (16)

Comparing expressions (13) and (15), it is clear that the cost of capital takes the same form

under the two regimes, but the magnitude may differ depending on the difference between the

. _ 1-7, .
adjusted tax rate 7, and the statutory tax rate 7 . Moreover, recalling that °" = ——= in

1—rpc

the general model (gm), it isclear that the difference between r;m and 7 captures the tax

penalty on dividends as compared to capital gains (6?9'“ <lwhenr, > rpc) :

%" and r = i, and imposing the

1-7,

*

gm?

By rewriting expression (15) by substituting for 7

pure classical system assumption y =, the cost of capital becomes

FR =5+ (17, ) (17)

(1-7)[(1- 1) (1-1,0) + T (17 ,0) ]

In comparison to the retention regime, see expression (14), the net corporate cost of capital

now also depends on the personal tax rate on dividends and the payout ratio.

3 Different methods of mitigating double taxation

3.1 Introduction
The most obvious way of mitigating double taxation at the shareholder level isto reduce the

personal tax rates 7, and 7., and, at the corporate level, to reduce the corporate tax rate 7 .

pc ?

These changes, or methods, are easily imposed and require no changes in the tax structure as



compared to the classical system. Increasing the rate of fiscal depreciation y, i.e. adeviation

from the pure classical system, is aso simple. Besides these trivial methods, there are several

more complicated, or genuine, methods.

The imputation system is the most well-known and widely used scheme at the shareholder
level today. Although the imputation systems differ among countries, the base lineis that
shareholders are allowed to credit afraction of the tax already paid at the corporate level
against their personal tax liability. The best-known methods at the corporate level are the split
rate system and the dividend deduction. The system currently in use in Sweden permits
corporations to alocate part of their income to a so-called periodization fund, free of tax.
Other methods that have been used in the past include allocations of before-tax incometo a
so-called tax equalization reserve and the Annell deduction. According to the Annell-rules,
which have attracted international interest,’® corporations were permitted alimited deduction
of dividends on newly issued shares. One alternative suggested in the Swedish debate in the
1990’ s was the reverse imputation system, a method at the corporate level, where the
intention was to allow the corporation a credit for personal taxes on dividends and capital

gains paid by the shareholders.

The effects of the trivial methods, i.e. changesin the tax ratesin the classical model, on the

cost of capital are examined in appendix A. The differences among the genuine methods will

be captured in terms of the adjusted tax rate, denoted r;m above (see expression (16)) and

T ..q iNnthefollowing. Asexplained, 7., equasthe statutory tax rate 7 plusthe

(remaining) tax penalty on dividends as compared to capital gains. This means that the
expression for the cost of capital we derive will take the same form asin the general model,

see expressions (13) and (15), but will differ in magnitude due to the differencesin the

adjusted tax rate, 7, - The costs of capital for all methods are summarized in appendix C,

while table 1 in section 4 below gives the resulting values for 7., -

3.2 The imputation system
An imputation system may be designed in many different ways. However, the implication is

always areduced amount of tax paid by shareholders on dividends. Shareholders receive atax

18 See, for instance, Handbook of Public Economics, vol. 3, (Auerbach and Feldstein (2002)).

10



credit for part of the tax already paid by the corporation. To model the imputation system we

will follow Sodersten (1977) and introduce a ‘ rate of imputation’ -parameter, ¢, with the
following interpretation. If @ equals the corporate tax rate for distributed earnings, 7, the

shareholder receives full compensation for the amount of tax on distributed income and

double taxation is eliminated. If @ islessthan 7, shareholders are partially compensated for

the corporate tax, implying that double taxation is reduced but not eliminated. Hence, with
respect to the imputation rate, 1l isinterpreted as the distributed, before-corporate-tax,
@

income, i.e. the imputed shareholder income behind the dividend. The amount of personal tax

due to imputed shareholder incomeis 7, %0 and the amount of credit is gol. The

1-¢
imputation system is therefore equivalent to levying a personal tax on dividends at the rate
Iy —@
Ty=——2"
1-¢

1-7,

Moreover, we derive the tax discrimination parameter as 8° = ———>——  where the
(1-7,.)(1-9)
index (is) refers to the imputation system.?® # The adjusted tax rate is hence
rfs=r+(1—r)(1—9‘3) f, (18)

*

where 7 <7, since the imputation system reduces the tax penalty on dividends. An

gm?
imputation system therefore reduces the cost of capital in the new share issue regime, cf.

expression (15) for the classical system. The imputation system has no effect on the cost of

T, — -
. Tpd = pi D = =7 ijrpd: - ?
1-¢ 1-¢ 1-¢ 1-¢
1_Tpi _¢
20 pis 1 Tpd — l_¢ 1_TDI

C1-r, 11, (1-1,)(1-9)
%1 To be more correct, there exists no specific personal dividend tax rate in an imputation system. In order to fit
the expressions into the general model, we have chosen to define a“pseudo” personal tax rate on dividends
defined in the text. These algebraic manipulations do not change the result, but is merely away of simplifying

the derivation of the cost of capital, i.e. the same set-up as in the general model can be used.

11



capital in the retention regime. Instead, the system only implies windfall gains for existing
shareholders.??

3.3 The split rate system

The split rate system might be the best-known method at the corporate level. Corporate
income s taxed at the rate 7, if distributed to shareholders, and at therate 7 if retained in the
corporation. Since the purpose is to reduce double taxation, distributed income is taxed less

heavily than retained income, i.e. 7, <7. To find a suitable expression for the tax liability T

according to the split rate system, we let be the distributed income before corporate

1-1,

tax. The amount of retained income before-tax isthen 77— , Where 77 isthetotal before-

1-7,
tax income of the corporation. The tax liability can then be expressed as the sum of taxes on

distributed and retained corporate income, i.e.

T=r, +T[7T— = j:m—(r—rd) O (19)

1-r1, 1-1,

Using the definition of total taxable income, 77=F (K) - )C, and substituting (19) into the

budget constraint (3) in the general model, the amount of dividendsis given by
D=(1-74)F(K)+#(N -1 +7yC), (20)

where ¢ = captures the corporate tax discrimination between distributed and retained

income. The model may then be solved as in the general model, with the budget constraint (3)
replaced by (20).% Since the split rate system affects the tax on distributed income, the cost of
capital in the retention regime is unaffected. However, the split rate system does affect the

adjusted tax rate in the new share issue regime. We derive

is

%2 The market value of the corporation is V = 8" _[ De" gt and 666? >0 (compare with expression (2)).

t=ty

% See appendix B for details.

12



T, :r+(1—r)(%—69mjf , (21)

where the index (sr) denotes the split rate system. Comparing the adjusted tax rates -

expression (16) for the general model and expression (21) for the split rate system - we
conclude that the cost of capital isreduced since 7, <T,,, i.e. the tax penalty on dividends

gm?

has decreased.

3.4 Dividend deduction
Another possibility at the corporate level isto allow the corporations a deduction of afraction

S of theamount of dividends distributed. The taxable income is then given by
m=F(K)-yC - D, where SD isthe dividend deduction, implying that the budget

constraint (3) becomes
(1-78)D =(1-7)F(K) +N -1 +7)C. (22)

Following the set-up as in the general model and given the modified budget constraint in (22),
we find again that the cost of capital is unaffected in the retention regime.?* In the new share
issue regime, we derive

*

T =r+(1—r)(1—09m —T,B) f, (23)

where the index (dd) stands for dividend deduction. Hence, 7, <7, implying areduced cost

of capital.

3.5 The Annell deduction
We next turn to the specific methods employed in Sweden during the past decades. The first
scheme considered, the so-called Annell deduction, is similar to the general dividend

deduction described above. Since the early 1960’ s and until the minor Swedish tax reform of

% See appendix B for details.
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1993, Swedish corporations were allowed a deduction of dividends on newly issued shares
against current profits. A maximum of 10 percent of the value of the new shares could be
allocated, for amaximum of 20 years. More formally, let a be the rate of deduction and
assume that the deduction can be taken for w years. After w years, the entire amount of the

new shareissue in the initial period is deducted, which meansthat acw=1.%

The tax deduction of afraction a of one unit allocated for w yearsis

t+w
_ —r (u-t) _rnar,  _w
Q—raJ'e tdu——r [1 e } (24)

u=t

Hence, the value of anew share issue in the hands of the corporation becomes

N+ QN = (1 + Q) N and, as aresult, the corporate budget constraint (3) now becomes
D=(1-7)F +(1+Q)N -l +7)C. (25)

From the first order conditions, it follows that the Annell deduction leaves the cost of capital

unaffected in the retention regime.”® When the marginal investment is financed with new

*

equity, the adjusted tax rate 7 becomes

annell

Z-annell =

r+(1—r)(1—69”‘(1+§2))f . (26)

*

Since 7., <T

annell gm?

the dividend tax penalty is reduced and, hence, the cost of capital will

decrease under the new share issue regime as aresult of the Annell deduction.

3.6 Allocation to the tax equalization reserve (SURV)
The possibility for corporations of allocating before-tax income to the tax equalization
reserve, hereafter SURV?’, was introduced as part of the Swedish tax reform 1990/91, but

% |f w equals 10 years, each year the rate of deduction will be 10 percent of the amount of newly issued shares
in theinitial period.

% See appendix B for details.

2" SURV is the Swedish abbreviation for SkatteUtjamningsreseRV, i.e. tax equalization fund.

14



interrupted after the minor corporate tax reform in 1993. The following way of modelling the
SURV was proposed by Shahnazarian (1996). Formally, the base for allocation to the SURV
is the book value of the corporations’ equity capital and the total amount allocated to the
SURV may not exceed ashare £ of the base. The parameter & isset to .3, i.e. the maximum
amount of accumulated SURV allocations is 30 percent of the book equity. In fact, what
really countsis the change in the book equity, since last year’ s allocation must be returned to
taxation in the current year, unless offset by a new allocation to the SURV. The changein the
equity capital equals the newly issued equity, plus after-tax income, less dividends. Assuming
this change in the equity capital to be positive, the net new allocation to the SURV equals

&C . Thefirst order conditions then give the costs of capital in the two regimes as?®

— +
FR=g+— [1_y 5r—f(r J)TJ (27)
1-7 y+r y+r
and
- +0
FroR=ge_ ' {1—‘/ g, ¢l )r]. (28)
1-71,, y+r y+r

The adjusted tax rate under the new share issue regime turns out to be the same asin the

*

gm?

general model, i.e. 7, and the effect of the SURV isinstead captured by an additional term

in the parenthesis. Clearly, the costs of capital in both regimes are reduced when the

r+o
allocation to the SURV isimposed, since E(—+) >0 in (27) and (28).%°
y+r

If the corporations were allowed to allocate 100 percent of the change in the book capital, i.e.

& =1, the corporate tax rate would cancel out from (27) and (28), and, hence, |eave the cost of

%8 See appendix B for details.
# |n section 4, we will compare the schemesin the new share issue regime when & =y, and in that case, an
. , * (1-67) 1 -¢r
adjusted tax rate can be derived as 75,5, =7 +(1—r)?.
=ér

15



capital unaffected.®® The meaning of & =1 isthat the corporation’s equity would be untaxed

aslong asit is not reduced. Instead of taxing income as it accrues, it is taxed when distributed,

which means that a 100-percent SURV is, in fact, equivalent to an expenditure tax.

One of the aims of the Allowance for Corporate Equity (ACE), proposed by the Institute for
Fiscal Studies (IFS)*, isto put equity finance, i.e. retained earnings and new share issue, on a
similar basisto that of debt finance. To attain this, the corporation would, in principle, be
allowed to deduct a certain rate of return on the book equity, reflecting the shareholders
required rate of return. The SURV alocation is easily seen as equivalent to the more widely
known scheme ACE, provided that the change in the equity capital is aways positive.

3.7 Allocation to the periodization fund

The possibility to allocate funds to the SURV was interrupted as a result of the minor
corporate tax reform in 1993. The periodization fund replaced the SURV. Corporations are
allowed to defer taxation on 25 percent of each year’sincome (after depreciation but before
corporate tax) for 5 years at most. After 5 years, the corporations must return the fund as
taxable income. Formally, let a be the rate of allocation and n the period of deferral. The
amount returned is included in the base, implying that a® can be reallocated to the
periodization fund when a isreturned after myears, a® reallocated when o isreturned
after 2m years, etc. The easiest way of incorporating the periodization fund in the general

model isthen to rewrite the corporate tax rate as an effectiverate 7 =7 -7 A, where A
equals the present value of an allocation in period t and, therefore, 7A equalsthe tax savings

from the periodization fund. With a discount rate r, the present value becomes™

% Thisis the same effect as in the case where a direct depreciation of investment costs is allowed.
3 The Institute for Fiscal Studies (IFS) is aresearch institute located in London with a particular focus on the
UK tax system. See further in Gammie (1991).

2 ) ) az_a aS_a,Z an+1 n )
A can be formulated as the geometrical series A =a + —+ st t — . Rewrite and
(1+r)" (1+r1) (1+r)

solve the seriesas A :1+Z.0:a,t+l_at =1—(l—a’)i{Ljt =11 ‘0’){ (Ler)” J :0’[ (1+r): _1J'

= (1+1)" = (1+r)" 1+r)" -a (1+r)" -
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and, hence, the effective rate equals

= r[l—a L(1+r—)m—1ﬂ
(1+1)" -

Hence, the periodization fund affects the cost of capital in the same way as a reduced tax rate
on corporate income.® Since (;_T <0, ahigher value of a impliesalower cost of capital, a
a

conclusion valid for both regimes.

3.8 The reverse imputation system

The reverse imputation system proposed by Lodin and Sédersten (cf. Mutén (1995) and SOU
(1996)) in the mid 1990’ sin Sweden has not been put to work. As the name reveals, the
reverse imputation system is an imputation system but with areverse procedure. The
corporation receives atax credit when calculating its tax liability, corresponding to the

amount of tax paid by the shareholders. The corporate tax liability is therefore

T:m—e(rpdD +rpc(\7 —N)), (29)

where e7,,D and 7, (V - N) constitute the amount of personal tax due on dividends and

capital gains, respectively. The rate of reverse imputation, &, takes values between O and 1.
If £ equals 1, the corporations receive full compensation for the tax paid by the shareholders
on distributed income (dividends and capital gains) and double taxation is eliminated. The

total tax rate on corporate income then equals the corporate tax rate. If £ islessthan one,

% |n section 4, we will compare the adjusted rates of the different schemesin the new share issue regime. The

(1+r)" -1

m

) J(l (1) f ) for the periodization fund (see
+r -a

adjusted rate becomes 7, :r+(1—r)(l—6?9m)f —Ta(

table 1).
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corporations are only partially compensated for individual taxes. The costs of capital

become™
FF=g+l [1-Y79 7], (30)
1-7 y+r'e
and
FMR=g4+ [1— V_fs rj, (31)
1_Tris y+r
. 1- .
where promp_— fw gismgm 1 g
1—5(1—09”‘) 1—5(1—6’gm)

r:is=r+(1—r)(1—6”5)f : (32)
and the index (ris) refers to the reverse imputation system. Unlike the conventional

imputation system, which only affects the cost of capital in the new share issue regime, the

reverse imputation system reduces the cost of capital in both regimes. Thisis clear since

*

r'*<r, 8 <@" and 7, <7,,, which is explained by the fact that corporations are allowed

gm

to credit both dividends and capital gains taxes.®

4 Overview of theresultsand the King-Fullerton effectivetax rate

4.1 Summary of the methods
The costs of capital, net of the economic depreciation, for the different methods are

summarized in appendix C, tablesC.1 (y=0) and C.2 (y # 9d). Inthe following illustrations

of the results, we will use the pure classical system with =3 asthe benchmark. 4 out of the

% See appendix B for details.

% In section 4, we will compare the schemes when J = y under the new share issue regime and, in that case,

FOSR :5+1 L with 7, =r+(1-7)
-7

(1— 6o ) (1-&)f —er, 6
1-e1, '

ris
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8 genuine methods examined, viz. the imputation system, the split rate system, the Annell
deduction and the dividend deduction, have no effect on the cost of capital in the retention
regime. The cost of capital takes the form

r

F&=0+—r1,
1-1

(33)

which is the same expression as in the classical system.®® The reverse imputation system,
allocations to the SURV and the periodization fund do affect the cost of capital in the
retention regime, seetables C.1 and C.2 in appendix C.

In the new share issue regime, al methods we have considered affect the cost of capital,

which takes the general form

S, —— (34)

T rethod

The characteristics of each method are captured in the adjusted tax rate 7., When the rates

of fiscal and economic depreciation coincide. All methods would have the same effect on the

cost of capital if the adjusted tax rates, summarized in table 1, were equal .’

_y-o
y+r

3" Note that the trivial methods, i.e. changesin existing tax rates within a pure classical system, all follow from

% Note that the term (1 Tj vanishes since y = & . Compare to expression (13).

the adjusted tax rate for the classical system, r;m . We will not report these separately here, even though

incorporated in the numerical illustrations below.
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Table 1. The adjusted tax rate 7., -

Method The effective tax rates
The classical system r+(1-7)(1-0")
The imputation system r+(1-1)(1-6%) 1
The split rate system r+(1-7) ;—Hgm}f
Dividend deduction r+(1-1)(1-6" -1B) f
The Annell deduction r+(1-7)(1-(1+Q)6") f

—Qm —
The SURV A il i1

1-¢r
The periodization fund r+(1-7)(1-6")f -1 L)1 (1 -(1-6°) f)
1+n)" -

(1—09”‘)(1—5) f-er,

Thereverseimputation system 7 +(1-7) n
-er
pd

1-7
Note: See appendix C, table C.1, for variable definitions. Remember the definition 89" = 17’“’ and hence, the adjusted tax
-7,

rate 7., equalsthe statutory corporate tax rate plus any (remaining) tax penalty on dividends (as compared to the taxation
of capital gains).

From the adjusted tax ratesin table 1, it is also straightforward to derive the parameter values

required for all methods to have the same impact on the cost of capital.

4.2 Numerical illustrations
The relationships between the genuine and trivial methods of mitigating double taxation may
be further clarified by using a few numerical examples. Assume that the corporate tax rate

(7) is 35 percent, that the payout ratio ( f ) is 50 percent, and that the economic depreciation
rate (J) and the fiscal depreciation rate () are both 15 percent. Further, let the real interest
rate (i) be 5 percent and let the personal tax rate on capital income (7; ) be 30 percent. The
marginal shareholder faces adividend tax rate (7, ) of 30 percent and an effective capital
gainstax rate (7. ) of 15 percent.®® The numerical illustration focuses on the characteristic

parameters of each method, summarized in table 2.

% The personal tax rate on capital gainsis set to half the personal tax rate on dividends.
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Table 2. The characteristic parameters.

Method Characteristic Parameter (CP)  Initial value (percent)
Reduced personal tax rate on dividends T 30
Reduced personal tax rate on capital gains Tpe 15
Reduced corporate tax rate T 35
Increased allowances y 15
The imputation system 7 0
The split rate system T, 35
Dividend deduction B 0
The Annell deduction a 0
The SURV & 0
The periodization fund a 0
The reverse imputation system £ 0

Note: When the characteristic parameter equalsitsinitial value, we have a pure classical system.

The new share issue regime

Assume first that the cost of capital isreduced by acut in the statutory corporate tax rate from
itsinitial value of 35 percent to 25 percent. Column |1 of table 3 then gives the values for each
of the characteristic parameters that, ceteris paribus, would be required to accomplish the
same reduction in the cost of capital. For instance, an increase in the rate of fiscal depreciation
from 15 percent (see column |) to 26 percent (column 1) would have the same impact on the

cost of capital as a 10-percentage point corporate tax cut.

Table 3. Tax-policy experiments, the new shareissue regime (in percent).

CP Column | Column |l Columnlil ColumnlV ColumnV ColumnVI ColumnVII
(initial value) r=.25 r, =0 r,=0 r,.=0 a=.25 r=0

T 30 8 0 - 16 25

Th 15 . . . - 10

T 35 - 23 23 29 33 -

Y 15 26 32 32 21 17 00
@ 0 24 30 30 18 7

I, 35 12 - 0 22 31

B 0 76 100 100 50 19

a 0 26 . . 4 1

& 0 36 46 46 25 10 100
a 0 63 72 72 50 - 100
£ 0 54 70 70 37 14

21



The remaining columns of table 3 present the results of several tax-policy experiments,
including abolition of the corporate tax on distributed profits (column 111) and of the personal
tax on dividends (column V). Although being schemes at different levels - the split rate
system at the firm level and abolishment of dividend taxation at the shareholder level - they

have the same effect on the cost of capital.

Let usjust comment on a couple of further insights from table 3. The cost of capital following
on the hypothetical scenario of a zero corporate tax rate (see column V1I) can only be reached
by methods based on allocations to the SURV or the periodization fund, or an immediate
write-off of investment costs. All other methods require higher or lower rates than allowed
(indicated by a dot). However, today’ s rate of allocation to the periodization fund (a =.25) in
Sweden only requires minor adjustments of the other characteristic parameters (as compared
to the initial values) to give the same reduction in the cost of capital (column V1). Further,
abolishing the personal tax rate on capital gains (column V), which isawidely used double
tax relief, has alow impact on the other characteristic parameters, i.e. has a minor impact on

the cost of capital.

The retention regime
Table 4 presents the magnitude for each of the characteristic parametersin the retention
regime that, ceteris paribus, would be required to accomplish the same reduction in the cost of

capital aswhen 7,, =0 and 7=0.%

Table 4. Tax-policy experiments, the retention regime (in percent).

CP 7, =0 1=0

7 24

y 29 00
£ 43 100
a 69 100
£ 100

% The other tax-policy experiments reported in table 3 have no effect on the cost of capital in the retention

regime.
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4.3 The King-Fullerton effective tax rate

The methodology put forward by King and Fullerton (1984) for calculating effective tax rates
has become the internationally most well-known approach for comparing tax regimes between
countries and over time, and it has been used in numerous studies. Following King and
Fullerton, the pre-tax rate of return on investment is p, and sis the post-tax rate of return on

savings. The tax wedge is defined as w= p —s, and the King-Fullerton (K-F) effective tax

rate is defined as the ratio between the tax wedge and the rate of return on investment, i.e.

t= V—V. The K-F effective tax rate is therefore™
p

NI ol (35)

method i '
FK 0 ,reglme_d

This approach offers a simple and highly useful way of comparing the different methods of
mitigating double taxation, with the K-F effective tax rate for the pure classical system used
as a benchmark (with the parameter values asin table 2). The lower the K-F effective tax rate,

the more effective is the method in reducing double taxation.

In table 5, the K-F effective tax rates have been calculated for 3 different values of each
characteristic parameter and the results are presented both for the retention and the new share
issue regimes. In the new share issue regime, the K-F effective tax rates have aso been
calculated for different values of the payout ratio.*! Table 5 contains a great deal of
information, but we will just comment on how to read the table and emphasize the main

findings.

“ To illustrate the meaning of the K -F effective tax rate, consider the following simplified example. The
corporation shows a profit before corporate tax of 100 units, all of which is distributed as dividends. Assuming a
corporate tax rate of 35 percent implies that the post-tax corporate profit is 65 units. Out of the 65 units,
shareholders receive 45.5 units and pay 19.5 in dividend tax, if the personal dividend tax rate equals 30 percent.
The K-F effective tax rate on corporate income is then 54.5 percent. Thisisthe K-F effective tax rate for a
corporation in the pure classical system in the new share issue regime with a payout ratio equal to one.

“! The payout ratio can be interpreted as the relative importance for the shareholder of receiving dividends. This,
in turn, may reflect the shareholder’s desire for receiving information (dividends used as a signal) or reducing
the so-called free cash flow problem.
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Table 5. The King-Fullerton effective tax rates (in percent).

Method Characteristic The Retention Regime The New Share Issue Regime
Parameter f=25 f=5 =7 f=1
The benchmark case, 44.8 47.2 49.6 52.1 54.5

parameter values as of table 2.

Reduced personal tax rate T 2 44.8 45.6 46.4 47.2 48.0
on dividends 1 44.8 439 431 42.3 415
0 448 423 39.9 374 35.0
Reduced personal tax rate The a1 415 44.8 48.0 51.3 54.5
on capital gains .05 38.3 42.3 46.4 50.4 54.5
0 35.0 39.9 44.8 49.6 54.5
Reduced corporate tax rate T .25 36.3 39.1 419 447 475
15 27.8 30.9 341 373 40.5
0 15.0 18.8 225 26.3 30.0
Increased allowances y 3 34.7 37.6 40.5 433 46.2
.6 26.8 30.0 33.2 36.5 39.7
00 15.0 18.8 225 26.3 30.0
The imputation system 7 A5 448 45.2 45.6 46.0 46.5
.25 44.8 434 42.0 40.7 39.3
.35 44.8 411 374 33.7 30.0
The split rate system r, .25 448 453 459 465 471
15 44.8 439 431 42.3 415
0 44.8 424 40.0 37.6 35.2
Dividend deduction B 25 44.8 46.0 47.2 48.4 49.7
5 44.8 44.8 44.8 44.8 44.8
1 44.8 42.4 40.0 37.6 35.2
The Annell deduction a 1 44.8 439 43.1 42.3 414
2 44.8 43.6 424 41.3 40.1
3 44.8 435 42.2 409 39.6
The SURV & 15 41.7 44.3 46.8 494 52.0
.5 33.0 36.0 38.9 41.9 448
1 15.0 18.8 225 26.3 30.0
The periodization fund a .25 428 453 47.8 50.3 52.9
5 395 422 44.8 475 50.2
1 15.0 18.8 225 26.3 30.0
The reverse imputation £ .25 429 445 46.4 48.3 50.2
system 5 40.7 416 429 442 455
1 35.0 35.0 35.0 35.0 35.0
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The new share issue regime

Common for al methods, except for the Annell deduction, is that the K-F effective tax rate
increases with the payout ratio (for moderate changesin initial values of the characteristic
parameters).* It follows from a higher payout ratio that alarger fraction of capital is
distributed as dividends, which istaxed at the higher personal tax rate on dividends (as
compared to capital gains). Methods based on a reduced tax rate on distributed income would
be expected to perform relatively better with a higher payout ratio. Thisis confirmed in the
calculations and is best illustrated by comparing the schemes based on reduced 7, and

reduced 7. for the hypothetical case where 7, =7, =0.

pc

The retention regime
There are five methods with the same K -F effective tax rate as in the benchmark case,

independent of the value of the characteristic parameter, viz. areduced 7, , the imputation

pd ?
system, the split rate system, the dividend deduction and the Annell deduction. Accordingly,
these methods do not reduce the K-F effective tax rate under the retention regime and, hence,

corporate income is taxed twice.*

5 Summary of theresultsand other perspectives on tax integration

A large number of schemes for reducing double taxation have been modeled in a simple cost
of capital framework. Both internationally well-known methods and more specific methods
used in Sweden have been compared. Some of the methods are labeled as trivial, implying
only reduced tax rates or increased allowances, while the genuine schemes require more

extensive changes in the tax structure.

The main conclusion is that all methods manage to mitigate double taxation to some extent
when the marginal investment is financed with new equity. However, when the marginal

investment is financed with retained earnings, two of the most well-known and most utilized

“2 For the Annell deduction, the K-F effective tax rate falls with a higher payout ratio for al values of the
characteristic parameter. When the corporation increases its dividends, the stock of newly issued equity will
increase since alarger amount of new equity isrequired for additional investments. This, in turn, will increase
the amount of Annell deduction.

3 Naturally, thisis the same conclusion as in the analytical derivations of the adjusted tax rate in section 3.
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methods, the imputation system at the shareholder level and the split rate system at the
corporate level, leave the cost of capital unaffected. The sameis true both for adividend
deduction at the corporate level and areduced dividend tax rate at the shareholder level.
Abolishment of the personal tax rate on capital gains, which isawidely used method that
reduces doubl e taxation in both regimes, still implies a high King-Fullerton effective tax rate
on distributed income, i.e. the method has a minor effect on double taxation of corporate
income. Besides showing the importance of the source of finance, this paper aso illustrates
how the dividend payout ratio, which differs considerably among firms, affects the cost of

capital. The higher isthe payout ratio the higher is the cost of capital.

From the perspective of reducing the cost of capital many of the schemes examined are
equivalent. An interesting question is then whether there are other considerations that may
cause the governments to choose a particular tax integration scheme. We will tentatively

discuss this question below, drawing on the analysis of this paper.

Employing atax integration scheme creates a cost for the government in terms of forgone tax
revenue. The obvious goal for the government would seem to be to reduce the cost of capital
as much as possible, given some level of forgone tax revenue. Asis clear from the analysis,
the source of finance at the margin is a matter of decisive importance for the outcome of a
particular method. However, the precise design of the methods matters too. The Annell
deduction, the imputation system, the split rate system and dividend deduction al havein
common that they reduce the cost of capital in the new share issue regime only. If areduced
cost of new equity is also the policy objective the Annell deduction should be the first choice.
The reason for thisisthat the Annell deduction offers atax rate reduction to dividends on
newly issued shares, not to al dividends. For a given forgone tax revenue, it is, hence, more

effective to introduce an Annell deduction than, for instance, an imputation system.

On the other hand, if the aim isto reduce the cost of capital in both regimes, i.e. to both
mature (assumed to make use of retained earnings) and newly started (assumed to make use of
new equity) corporations, a variety of methods are available, e.g. areduction in the corporate
income tax rate, increased alowances, allocation to periodization funds and allocation to tax

equalization reserves.
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The varying approaches to corporate tax integration in Sweden during the 1990’ s may be seen
as aresult of how political ideologies affect technical solutionsin the tax structure.** At the
beginning of the 1990’ s Sweden had a Social Democratic government. The methods
employed up to that date were all at the corporate level. During the non-socialist government,
1991-94, the personal dividend tax was reduced and eventually eliminated in 1994. The stated
motive was to stimulate households to invest in shares and increase the private ownership of
corporations, which may be seen as an ideological objective of a non-socialist government.*
The double tax relief shifted from corporations to shareholders with small or even negative
impact, i.e. ahigher cost, on the cost of capital according to Bergstrom and Sodersten (1994).
After the election in the fall of 1994, the new the Social Democratic government restored its

previous policy and reintroduced atax relief at the corporate level (the periodization fund).

One reason for choosing an imputation system at the shareholder level isthe desire to
maintain a comprehensive income tax where corporate income will be taxed at the
shareholders’ marginal tax rate. The marginal tax rate will then depend on the shareholder’s
identity, reflecting the degree of progressivenessin the income tax system. Two of the Nordic
countries, Finland and Norway, switched to an imputation system at the beginning of the
1990's.*® Thiswas part of the major tax reforms taking place in the Nordic countries when
the so-called dual income tax system was introduced. Under the Nordic dual income tax,
capital income is taxed at a proportional rate lower than the top marginal tax rate on labor
income. Introducing an imputation system into the dual income tax structure seems strange,
where the policy objective is no longer to tax corporate income at progressive income tax
rates. However, the governments in Finland and Denmark stressed the importance of
international harmonization and suggested pedagogical reasons for using the more
complicated imputation system instead of the simpler method of reducing the proportional

personal tax rate on dividends.

4 Similar political aspects can most likely also be found in other countries.

“ The reduced personal tax rate is only one example. Another example that strengthens the assertion of
ideological differences would be the advantageous rules for very small corporations that the right-wing
government in 1991-94 also introduced, see further in Bergstrom and Sodersten (1994).

“6 Both countries used methods at the corporate level based on deduction related to dividends before the tax
reforms at the beginning of the 1990's.
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A characteristic feature of the corporate tax system in the Nordic countries before the tax
reforms was the combination of high nominal corporate tax rates and extensive opportunities
for consolidation in terms of tax-free fund allocations and accelerated depreciation. This
system was an effective tool also for carrying losses backward, since the consolidated capital
could be offset against current losses. As a result, new consolidation capacity for coming
years was created. The new dual income tax and the new corporate tax system do not offer the

same opportunities.
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Appendix A: Thetrivial methods

In this appendix we will discuss how changesin an existing tax rate and accelerated

depreciation within the pure classical system, i.e. the trivial methods, affect the cost of capital.

A.1 Reduced personal tax rates on dividends and capital gains
Since corporate income is taxed both at the corporate and the personal level, one obvious
possibility of mitigating double taxation isto reduce or eliminate one of the existing tax

rates.’’ Asisclear from (14), the personal tax rate on dividends, 7,4, does not affect the cost

of capital in the retention regime. A change in the personal tax rate on dividendsis instead
capitalized into the market value of the corporation. The market value, as expressed in (2),

can be rewritten as V = 89" .[ De "("™*)dt . The capitalization effect is then obvious, since

t=t,

69" <1,and r isindependent of 7, .**

The personal tax rate on both dividends and capital gains affect the cost of capital in the new
share issue regime.*® A reduction in the personal tax rate on dividends and/or capital gains
reduces the cost of capital, asis clear from (17). The magnitude of the reduction depends on

the corporation’s payout ratio f. If the payout ratio is small, close to zero, changesin 7. will

have significant effects on the cost of capital. This caseis similar to the retention regime, with
the important difference in the amount of distributed income. The corporation pays dividends
in excess of the payout ratio according to the retention regime. If f is close to zero in the new
share issue regime, the corporation distributes a small amount of dividends and, therefore,
shareholders pay a dividend tax near zero. Hence, the dividend tax rate has avery limited

effect on the cost of capital. The other extreme is when the payout ratio is high, i.e. f is close

" A reduced tax rate on capital income, T, , increases the corporate cost of capital. Remember that 7; isused
only asthe tax rate on interest income and, since a separate tax parameter for dividendsis introduced, we will
not discuss 7; further.

“8 Note from the general model that q =" <1 in equilibrium in this regime, as long as the effective tax rate on
dividends is higher than that on capital gains.

“9Inthisregime, q=6"" =1 in steady State, reflecting that new investments must bear the personal dividend

tax.
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to unity. A reduction in the dividend tax rate is then an appropriate method for reducing the

cost of capital, since most of the income is distributed as dividends.

As an extreme case, the personal tax rate on dividends and capital gains may be reduced to

zero, i.e. 7,4 =7, =0.Intheretention regime, thisimplies areduced cost of capital and a

considerable windfall gain for the shareholders. The cost of capital isreduced even further in
the new share issue regime since both rates affect the cost of capital. In fact, in the pure

classical system, i.e. 0 =y, the costs of capital coincide

FO=FRSf =9+ - ; i (A1)

A.2 Reduced corporate tax rate

The effect on the cost of capital of a change in the corporate tax rate is the most
straightforward method to analyze. Even though the magnitude of the reduction differs
between the two regimes, the cost of capital decreasesin both. The cost of capital in the

retention regime simplifies to
FR=0+r (A2)
in the extreme case 7 = 0. The corresponding expression in the new share issue regimeis

r

A= 5+1—(1—99m) f

(A3)

Accelerated depreciation, i.e. the difference between o and y, does not affect the cost of

capital when the corporate tax rate is equal to zero.

A.3 Increased allowances

Accelerated depreciation allows the corporation to defer tax payments, which is tantamount to
obtaining an interest-free loan from the government. This interest-free loan reduces the cost of
the marginal investment. Hence, one possible method for reducing double taxation is to allow
the corporation larger allowances (including e.g. an investment tax credit). Increased
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allowances will be modeled by letting the maximum fiscal depreciation rate rise in the general
model. The impact of allowances on the cost of capital is best illustrated if considering three
different cases: the pure classical system where no accelerated depreciation is allowed,
accelerated depreciation as in the general model or an immediate write-off of investment

COsts.

In the pure classical system where the fiscal depreciation rate, y, equals the true economic
y-90
y+r

the share of the marginal investment financed by deferred tax payments equals zero and,

depreciation rate, J, theterm T inexpressions (13) and (15) vanishes. This means that

hence, that the marginal investment is solely financed with corporate equity. The cost of

capital becomes

R0 =0 +—1i - (A4)

and

SR PRy LS (AS)

1-71,, 1-1 (1_(1_ggm) f)

The cost of capital has increased in both regimes, as compared to the general model, see
expressions (13) and (15). Note that the cost is greater under the new share issue regime, as
compared to the retention regime, as was al so the case under the classical system, but the
difference has increased.

The case where the corporation is allowed to directly write off the investment costsis

calculated as F, (K) =lim F (K), which implies that the cost of capital becomes
y_'OO

FR=0+r (A6)

and
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r

R 5+1—(1—99m) f

(A7)

The costs have fallen as compared to the pure classical system, since the possibility to defer
tax payment reduces the fraction of equity finance at the margin. The cost of capital is
unaffected by the corporate tax when investment costs are written off directly. Furthermore,
note that the difference in the cost of capital between the two regimes has been reduced. In

summary, the cost falls faster in the new share issue regime as y becomeslarger, since a

greater share of new investments is financed with the interest-free |oan from the government.
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Appendix B: Calculations

Some of the calculations and derivations are presented in this appendix, but the focusison
presenting the first order conditions from the optimization procedure. A comprehensive
derivation of the general model is given in B.1, from which many of the other methods follow

straightforward, ssimply by redefinitions of relevant parameters.

B.1 The general model

Constraints:
D=(1-7)F(K)+N -1 +7)C (3)
D> f (1-7)(F(K)-dK) (4)
N=0 )
C=1-yC (6)
K=1-0K (7)

The problem to maximize:

Max V (K,C)= [ A(K,K,C,C,I,N,D;t)e"™dt, where
t=ty

A(J=6°"D =N+, [(1-7)F(K) +7yC +N ~I -D]
o[ D=1 (1-7)(F (K) =0K) | +77,N 1 [| C C] 4 [1 0K K]

Thefirst order conditions:

I ~Hp * i +He =0 (8)
N: =1+, +n, =0 9)
D: 0% =t +175 =0 (10)
K: (o= T115)(A-1)Fe =, (0 +1) +n, (1 1)5 +, =0 (11)
C: oy = e (y+1) + g =0 (12)

The assumption of a steady state solution impliesthat z, = . =0, whichisusedinall

coming derivations.
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The retention regime (RR)

ny >0 and 17, =0, which givesfollowing first order conditions:

;. _ y
C: ﬂc_'uDy+r
1-7)+r
Hq = Hp —He = Hp (y(y%j
- _ U (0+T)
=Kk
.. Hp (1-7)
K’:
_ r(o+r)+y(l-1)(d+r)
(1=7)(y +r)

1- +
Add o and subtract JM in K’, which gives the following:

(1-7)(y +r)

r(o+r)+y(1-7)(o+r) -1 -7)(y+)
(1-7)(y +r)

F =0+

The cost of capital under the retention regime then follows as

Fo=o+[1-Y29,] (13)
1-7 yr

The new shareissue regime (NS R)

ny =0 and 77, >0, which gives following first order conditions:

', y
C: =
Hc 'uDy+r
+r -7
My = Hp — Hc :/JD(yy_H, yj
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(
(
yD(yH 4 (0+r)-n,f(1-1)0

(1-7)(t4o = 1125)
_ Uy (V+r=1y)(d+r) —ny f (1-7)(y +r)o0
(1=7) (1o = F115) (1 +71)

(1-7) (1o =15 ) (v +1)
(1-7)(to = f175) (¥ +r)

{/JD(y+r —1y)(o+r) - f(1-7)(y+r) 5—}
. (1-7) (1o = fro) (v +1)0
‘ (1=7) (1o = f15)(y +r)

Add o and subtract o in K’, which gives the following:

~t, (Yo-tyd+r o-1 J+ f (L-9( y+r) 0

{/JD (y5+r5— /0 +yr +r2 —ryr) -n, f (1-7)(y +r)5}
o (=)o~ 707 +1)

,uD(yr +ri-mr + rdr)
(1=7) (1o = F175) (v +1)

=0+

o tolrlren)-mr(y-9)

pola-r)y -1 |

Hp

=0+ ' [1—y_5TJ
(1—r)(1— f ’7Dj yr
n

Since (4, =1 in the general model under the new share issue regime, see expression (9), 7, is

givenby 1, =, —6°" =1-6°" from (10), which givesthe cost of capita as
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Fo=0+— (1—y_5rj, (15)
gm

where
Ty, =T +(1-7)(1-67") f . (16)

B.2 The split rate system
Given the tax liability in (19), the budget constraint is

D=(1-7,)F(K)+g(7yC +N -I), (20)

1-1,
1-7°

where ¢ =

The lambda function in the optimization problem becomes:
A(J=6°"D~N +,[(1-7,)F(K) +¢(yC +N ~I) -D |
o[ D=1 (1-7,)(F (K) =0K) | #77,N 1 [ | C C] 4 [1 0K K]

Thefirst order conditionsin steady state, i.e. £, = . =0, become:

| —Hp® * 1y +4 =0

N: 1+ [ty +17,, =0

D: 67" =ty +11; =0

K: (o = 1) (1-74) Fe =, (0 +1) 417, f (1 —74)0 =0

C: Moty = e (y +1) =0
Using the same line of actions asin B.1 gives the cost of capital as reported in table C.1 in
appendix C.
B3 Dividend deduction

Plugging the tax function T = r(F (K) -yC —,BD) into the corporation’s cash flow, i.e.

D=F(K)+N -l —r(F(K) -yC —,BD) , gives the budget constraint as in the main text
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(1-78)D =(1-7)F(K) +N =l +7)C. (22)
The lambda function in the optimization problem becomes:
A(J=6°"D-N + 4, [ (1-7)F (K) +yC +N - {1 -78)D]

+/7D[D—f(1—r)(F(K)—5K)] +7 N +,uc[| -C —C] i [1 0K K]

Thefirst order conditionsin steady state, i.e. &, = . =0, become:

: ~Hp + Hy tHe =0

N: =1+, +n, =0

D: 6°" — 1, (1-18) +17, =0

K: (o = T115)(1=1)F( =p (9 +1) +1,f (1 -7)5 =0
C: HoTy = pe (Y +1) =0

Using the same line of actionsasin B.1 gives the cost of capital as reported in table C.1in
appendix C.

B.4 The Annell deduction
The Annell deduction givesrise to atax deduction of the amount

_ra W
Q_T[l e™], (24)

as in the main text, which implies the following budget constraint
D=(1-7)F(K)+(1+Q)N -l +ryC. (25)

The lambda function in the optimization problem becomes:
A(J=6°"D-N + 4, [ (1-7)F (K) 1+ QN - +1yC D]
o[ D=1 (1-7)(F (K) =0K) | #7,N +uc[1 vC C] 41 [1 0K K]

Thefirst order conditions in steady state, i.e. (4, = (/. =0, become:
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~Hp M e =0

N ~1+ 44, (1+ Q) +1,, =0

D: 6" - 1, +n, =0

K (1o = T115)(1-1)F =1, (0 +1) +1,f (1 -7)5 =0
C: HoTy = pe (Y +1) =0

Using the same line of actionsasin B.1 gives the cost of capital as reported in table C.1in

appendix C.

B.5 Allocation to the tax equalization reserve (SURV)
Plugging the tax function T = r( F (K) -yC —EC) into the corporation’ s cash flow constraint

D=F (K) +N -1 —7T givesthe following budget constraint (not reported in the main text)
D=(1-7)F(K)+ryC +N -1 +éC. (B1)

The lambda function in the optimization problem becomes:
A(J=6"D =N + 14, | (1-7) F (K) +7yC +N = +7C D]

+1p | D= f (1-7)(F (K) =0K) | +n N +uc[I vC €]+ [1 0K K].

The first order conditionsin steady state, i.e. [, = . =0, become:

: ~Hp + Hy tH =0

N : =1+ 4, +n, =0

D: 6" - u, +n, =0

K: (Lo = T15)(1-7)Fe = (8 +1) 4, f (1 -7)5 =0
C: HoT (y+1&)—pc (v +r1) =0

Using the same line of actionsasin B.1 gives the cost of capita asin table C.1 in appendix C.
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B.6 The reverse imputation system

In the main text, we derived the tax liability as
T=7(F(K)-yC) ~£(r,D ~1,.(V -N)), (29)
which implies that the corporation’s budget constraint becomes (not reported in the main text)

(1-7)F (K)+N -1 +7yC s T (V —N) (82
1-er,, 1-e7 '

D=

Since dividends in (B2) depend on the change in the firm’s market value, we have to

substitute for D in the non-arbitrage condition (1), i.e.

(1-1, )V :(1_TW){(1_T)F(;<—):T: I +1yC +1_£:"T°pd (v —N):I H1,.)(V -N). (B3)

Rewriting and collecting terms, we obtain:

o ) (2-7) [(1-7)F(K) +N -1 +zyC] +N

=) )

pd pd

V- i(l—rpi)(l—erid) V= (1—Tpd) - [(l_r)F(K)JrN_, +ryC]+N.
el el
Define
s |(1—rpl )(1—£rpd) B 1-ery,
| rra| o0 o
(1—rpc)(1 5( 17, N
and
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o' = i), A — (85)

which means that the non-arbitrage condition in the reverse imputation system equals
V-r'™V =-g%[(1-1)F(K) +N - +7yC] +N. (B6)

Solving the difference equation in (B6), we obtain the corporate market value as

o0
ris
—I

V(K,C)= [[°((1-1)F(K)+N I +yC) -N]e" ).  (BY)

t=t,

The optimization problem becomes:

max V (K,C) = j lJJ(K,K',C,C,I,N;t)e”ris(““))dt,where
t=t,

W(J=6"[(1-7)F(K) +zyC +N ~I ] -N +,N 4[| 4C €] +
p [V =0K =K ] +77, [ (1-7) F (K) +7yC +N I =f (1 -7)(F(K) -0K)]

Thefirst order conditions are:

| -6 —o tH tHe =0

N : 8" -1+n, +n, =0
K: (67 +1p = 17, )(1-7) P =1y (8 +1™) 41, £ (1 )8 =0
C: "ty + /7Dry—,%(y+r”s) =0

The solution for the two regimes follows the solution in the general model in B.1, with the

difference in the new definitions of r =r"* and 8 = ™ according to (B4) and (B5).
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Appendix C: Tables

Table C.1. The corporate cost of capita expressed intermsof r and &.

Method (characteristic parameter) Theretention regime Thenew shareissueregime | Remark
r y-9 r y-9 . Ty r
— 1- T —| 1- r = - gm — P gm — pd
The general model 1_,( y+r ] 1_Tgm( y+r J Tgm (1 T)(1—9 )f = pc| and 9 v,

Reduced corporate tax rate (r) or

Increased allowances (y)

7=0 or y - o (immediate write-off)

The imputation system((a) ;—r(l— }}:frj l—rr (1— ’;;frj =1 +(1_T)(1_9is)f and 6° = (1_i‘)f(,1_¢))
Is pc
The split rate system (r4) 1 [y-¥=9 r[1-¥=9 - m _1-7
$ ¥ d e ey e e ro =1 +(1-7)(1-¢6°") f and p=""

Dividend deduction (3)

Toy =T +(1—r)(l—€g'“ —r,l?)f

The Annell deduction (a)

_' |1
1- z-anneil

_V—Jq
yrr

*

T,

annell =T

t+w

- m = r(u-t) —La _aTw
+(1-7)(1-6"(1+Q)) f and Q—ra[e du == [1-e7]

u=t

Allocation to the SURV (&) %r[l_ i;f,_f(}:::’)rj 1_rf (1— ;;;rdr_f(;:rd) T}
gm
. . . r - 5 ' r y_ 5 I I I m
The periodization fund (a) T [1_Jli+r Tj T (1_ e r] r;f _, +(1—r )(1_99m)f ot =r[1_a{((ll+r))mlﬂ
" +r) —a
. . ris -0 ris -0 o He Vs _ 1-&T . 1
The reverse imputation system () 1r_r[l_yy+r”s r] 11 = (1_ yy+r”s r} I =T +(1—;)(1_g )f s = T—:g’“) and 6" = 6° m




Table C.2. The corporate cost of capital expressed in terms of the tax rates, 0 =y for simplicity.

Method (characteristic parameter)

Theretention regime

The new shareissueregime

Remark

The general model

(1— Tpi)i

(1—Tpi)i

(1-7)(1-7,) (1-7)[(@-F)(1-7,0) +F (17,) ]
Reduced corporate tax rate (r) or (1_ Tpi)l (1_ Tpi)i ooy e
Increased allowances (y) 1-7, (1- 1) (1-7p) + (1-74)
- (1-7,)
he imputation system () (1 TP‘)I -7
Theimpuidion Sisemie @-00-1.) ‘@ r)((l— f- )+f11_;]
The split rate system (r4) (1_ rpi)' (1_ Tn‘)i
¥ i (1-7)(1-7,) (1-7,)@-f)(1-1,) +(1-74) F (1 7 )
Dividend deduction () (1_ Tpi)' (1_Tpi)i
(1- r)(l—rpc) (1- T)|:(l— f)(l—rpc) +f(1 —rpd) +frﬂ]
he Annell deduction (a) (L-7,)i (1-7,)i _A (g
TreA t (1-7)(1-7,) (1—r)[(1—f)(1—rpc)+f(l—rpd)(1+Q)J 2=y (1-e™)

Allocation to the SURV (E)

(( )(

(1- rpi)zi (1-&) +(17,) 17, )y <0)

(-7 (- F)(2-7) +F (17 [ (2

o) 1 —rpc)y]

The periodization fund (a)

(1—rpi)i
(1-7)[ (- ) (2-rp) +f (2 -750)]

r :r[l—a[ (L)1

(1+r)" -a

The reverse imputation system (5)

(1— rpi)i

(1- r)((l—rpc)(l— £)+(1-7,)

l-er,

f-er, (1+f)

|







