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Abstract

This paper analyses the optimal taxation of dividends and other types of
income from portfolio investment. We show that, in an open economy, it is
not desirable to offer double taxation relief for dividends paid by domestic
firms to domestic households. This result holds for fairly general utility
functions. The reason is that the marginal shareholder in domestic firms is
a foreign investor. This implies that the level of real investment is not
affected by the taxation of domestic dividend income at the household
level. A reduction of the tax burden on dividends is therefore merely an
undesirable subsidy on domestic asset holdings. Our results also extend
the literature on the optimal taxation of risky asset income in general.
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1. Introduction

One of the key issues in the debate about corporate income taxation is whether some kind of double
taxation relief should be granted for distributed profits. According to the so-cdled classca system,
dividends are taxed both & the firm level and a the shareholder level. This double taxation of
corporate income has been criticized for digtorting the alocation of resources between the
incorporated and the non-incorporated sector (see, eg. King, 1977). Many countries have therefore
adopted tax integration schemes which typicaly imply that shareholders receive a partia or full tax
credit for corporate taxes on distributed profits paid a the firm level. Some countries, though, in
particular the U.S.,, do not have tax integration schemes.

One of the difficulties in the design of corporate-persond tax integration schemes is the treatment of
internationd investment. In mogt cases, double taxation reief is only avalable for domestic
shareholders of domedtic firms. This implies that foreign investment of domedtic dtizens is
discriminated relative to domestic investment because domestic taxpayers receive no credit for
corporate taxes paid abroad. Moreover, foreign shareholders of domestic firms are discriminated
relative to domestic shareholders because the latter recelve atax credit for corporate taxes while the

former do not.!

This paper analyses the question of whether or not a smal open economy benefits from having tax
systems with double taxation relief, given that these systems discriminate againgt internationa equity
investment in the way described above. We develop a modd where domestic firms finance their
investment by sdling shares in the internationa capital market. Domestic households may hold a
portfolio of bonds, domestic shares and foreign shares. The return on investment in domstic and
foreign shares is assumed to be risky. We show that, in an open economy, it is not desirable to offer
double taxation relief for dividends paid by domestic firms to domestic households. This result holds
for fairly genera preference sructures. The main reason is thet, in an open economy, the level of

domestic investment is not affected by the taxation of dividends at the household level. A reduction

! See Commission of the EC (1992) or Devereux (1996).



of the tax burden on dividends is therefore only a subsidy on domestic asset holdings, which is

inefficient for the economy asawhole.

In the literature, the issue of providing double taxation relief in open economies with border crossng
equity investment has received little attention. A notable exception is Boadway and Bruce (1992).2
Their anaytical framework differs from ours in various respects. In particular, their model abstracts
from uncertainty. Ther analyss leads to the following results. In an open economy, the level of (red)
investment is determined by the corporate income tax and independent of whether or not domestic
shareholders are granted dividend tax credits. Dividend tax credits only affect the level of domestic
savings. Dividend tax credits therefore cannot remove the digtortion of investment induced by the
corporate income tax. The authors conclude that, in an open economy, the distortions due to the
coporate income tax can only be removed by directly imputing corporate income to shareholders or

by converting the corporate income tax into a residence based tax.

Our andlysis confirms the irrdlevance of double taxation relief for domestic redl investment. However,
while the andyss in Boadway and Bruce (1992) concentrates on ways in which the adlocation
implied by perfect persona-corporate tax integration can be implemented in an open economy, our
anadysis shows that it would not be desirable to do so. We show that it may even be desirable to tax
dividends paid out of after tax corporate profits at higher tax rates than other types of asset income.
As we explain in further detaill below, the andyss in this paper dso extends the literature on the
optimal taxation of generd asset income under uncertainty (Richter, 1992, Chrigtiansen, 1995).

The subsequent analysis is set up as follows. In section 2, we present the basic structure of the
modd. Section 3 congdersthe case of certainty as a benchmark. In section 4, we andyse investment
decisons under uncertainty. Section 5 discusses the optima tax policy in our model. Section 6

concludes.

2 Problems of corporate tax integration schemesin an international context are also discussed in Devereux and
Freeman (1995). These authors analyse the impact of tax integration schemes on the investment pattern of
multinational firms.



2. The model
2.1. The private sector

We consider a small open economy inhabited by a large number of identica households who live for
two periods. For notationd convenience, the number of households is normaised to unity. We
assume that the representative household is the initid owner of a (representative) firm. In the first
period, the household chooses the capitd stock (K) of the firm and sdls part of the firm's equity to
outsde investors. In the second period, the representative domestic firm produces an output
K+ HK)(1+q), where KK) is adrictly concave production function and q is a random variable

with an expected value of zero. The firm's profits are
P=K+HK)1+qg)2- t) Q)

wheret isthe corporate incometax rate. Note that K is arepayment of the initid capitd stock of the
firm which is not part of the corporate income tax base. Equation (1) alows to define the rate of
return received by outsde investors for investment in shares of the domestic firm. We denote this
rate of return by (rp). Given the market value of the firm (V), rp isgiven by:

@+1p)V =K +FK)1+0a)(1-t). )
which can be rearranged to

KRR+ g)A- 1) |
b= v

1. ©)

The household may use the return from sdling part of the firm's equity in period 1 either for
consumption in period 1 (C,) or investment in other assets. We assume that, next to shares in the
domestic representative firm, there are two other assets. Firstly, the household may buy bonds with a
riskless rate of return rz. Secondly, the household may hold shares in foreign companies, where the
(stochastic) rate of return is denoted by ra. The firg-period budget congraint isthus



C,=V(-s)- K- B-A 4

where V is the market vadue of the firm, s is the share of the firm hed by the household, B is
investment in the risk free security and A isinvestment in foreign shares. In order to smplify notation,
define the household's investment in domestics stocks (D) as D° sV and savings (S as
S° D+ B+ A . Equation (1) then becomes

C,=V-K-S (49
and the second period budget constraint can be written as
C, = (141~ t5))S+(ry(1- tp) - Fe(@- tg))D +(ra(L- t,) - ra(L- ts))A, (5)

where C, is second period consumption, i, and 1y denote the rates of return on investment in

domestic and foreign shares and t (i=B,D,A) is the tax rate on the different types of income. The
utility of the representative household is

W =U(C,C,)+H(G). (6)

U(.) denotes utility form private consumption and is assumed to have the usua properties. H(G) isa
concave function and denotes utility from the consumption of a local public good (G), which is
provided in the second period.

2.2. The public sector

The government raises taxes in order to finance the provision of the public good G. There are four
tax ingruments. Fird, there is the corporate income tax t raised a the corporate level. Secondly,
there are the three taxes on capita income raised at the level of the households. These are

i) the tax on income from therisk free investment, tg,

i) the tax on income from investment in domestic shares, t, and

iif) the tax on income from investment in foreign shares, ta.



The government budget congtraint can be written as

G = tR(K)(L+0) + gty S+(roty - Fete)D+(nat, - Tty JA +RC,
(7)

where R is a random return from a portfolio of assets held by the government. The nature of this
asset income will be discussed in more detail below.

2.3. Dividend taxation and double taxation relief

Since it is the objective of this paper to andyse the efficiency of granting double taxation relief for
dividends, it is helpful to briefly congder the way in which double taxation relief enters the moded.
Empiricaly, schemes aiming at reducing the double taxation of corporate profits take many different
forms. What they have in common is that they reduce the effective income tax burden on dividends
which are paid out of profits after corporate taxation. In our model, this can be captured by smply
conddering a tax system with b<ts. A cdasscd tax sysem without double taxation relief, in turn,
would imply to=tg.

3. Equilibrium in a small open economy

In this section, we determine the equilibrium in our modd. Consder firgt the savings and portfolio
decisions of the household. Formaly, for given vaues of V and K, the household's problem is to

maximize expected private utility E{ U(C,,C, )} over S, D and A, subject to the budget constraints

(5) and (49). Thefirst-order conditions are

Hu,} =g{u,}{1+r@- t)), (8)
HU,(r@- tp)- r,@- t,))} =0 9)
and



HU,(r. @ t,)- @ t))} =0. (10)

Equations (8)-(10) determine the level of savings (S) and the household's portfolio structure, i.e. the
demand functionsfor D and A.

The next gep is to anadyse the investment decisons of firms. Since firms pursue the interests of the
initiad owners, i.e. the representative household in the country under consideration, investement
decisons mugt maximize the household's expected utility. As we demondrate in the appendix, the
maximization of the firm's market vaue V is equivdent to the maximization of the household's
expected utility. Note thet, in a mode with incomplete capital markets like ours the equivaence of
market value maximization and utility maximization isnot trivid (see, eg., Stiglitz, 1982).

The market vadue of the firm (V) is determined in the world capitd market. Since the profit of the
firm is risky, a (representative) internationa investor will only hold domegtic shares if the return
equals the safe interest rate r plus a risk premium which we denote by | .> We will asssume
throughout that the domestic country takes the internationa risk premium | as given. By this
assumption, we rule out the type of drategic behaviour andysed in Gordon and Varian (1989),
where even small countries may influence security prices in the internationd capita market because
they are suppliers of assets with unique risk characterigtics.

The market vdue of the firm isthus given by
@A+r+1 )V =K+HK)1+g)(1- t) (11)

where a is the expected vaue of q. From (3) and (11), one can dso immediately infer that
r+l = E{ rD} . From the domestic household's point of view, the optimd investment decison is

now derived by the maximization of V-K over K which yidds

1- )A+QF(K) =r+]1 . (12)

®1tiscrucial for our analysis that international investors hold domestic shares in equilibrium. Thisis always the
case since thefirst period endowment of domestic households only consists of the shares of the domestic firm.



Congder next the government sector. Since there is aggregate uncertainty, government tax revenue is
aso riky. This raises the question of how budget baancing is guaranteed and whether date
contingent tax rates are dlowed for. In our model, we exclude state contingent taxes and we assume
that the government has to st its tax rates in period 1. Since tax revenue is (in genera) stochadtic,
public consumption becomes risky, like private consumption. It is often assumed tha the
representative agent is risk neutral with repect to public consumption (Richter, 1992). One problem
with this gpproach is that it is then dways wefare enhancing to shift private risks into the public
sector. We think it is plausible that, at least in a smal open economy, the ability of the public sector
to absorb this risk is limited. We will therefore assume that the representative household is risk
averse with respect to both private and public consumption.

If the public sector is risk averse, the risk management of the government becomes an important
issue. For agiven stream of risky tax revenue, the government can diversify these risks by buying and
sling assts in the internationa capitl market. To mode these risk management decisons, we
assume that, in period 1, the government buys a portfolio of the three assets. If the initid wedth of
the public sector is zero, this portfolio must satisfy

D®+A°®+B® =0 (13)

where the superscript G indicates that the asset is owned by the government. The (Stochastic) return

R® on this portfolio is given by
R® =(1+r,)D® +(1+r1,)A® +(1+r1,)B® (14)
Using (13) and (14), the government budget constraint in (7) can thus be written as

G=tHK)(1+q) +rBtBS+(rDtD - rBtB)D +(rAtA - rBtB)A +(rD - rB)DG +(rA - rB)AG

(15)



The optima government portfolio can now be derived by maximizing expected utility from public
consumption, E{H(G)} , over D® and A®. Thisyields the first-order-conditions

E{H(fa- ro)} =0 (16)

and

e H{r - 1)} =0. (17)

5. The optimal tax policy

We can now discuss the optima tax policy in our modd. Our main interest is to determine the

optima tax treetment of dividends paid by domegtic firms to domestic resdents. The optima tax
policy is derived by maximizing E{ U(C,,C,) + H(G)} over t and t (i=B, D, A). Suppose that the
government firgt adopts a classcd tax system and raises the optimd uniform tax t on dl types of

asset income, for agiven corporatetax ratet . Using (16) and (17), it is straightforward to show that
the optima uniform tax ratet is defined by the firgt-order condition

1o 156 0_
- E{u,sn} +E%H§%+ i tar%_o (18)

which can be rearranged to

1S tou

i
U, =EfH¢I+t——%v.
(19)
We can now andyse the persond-corporate tax integration issue as follows. Starting from an

equilibrium with a uniform tax on al types of assat income, i.e. a classicd tax sysem, one can

determine whether a margind reduction in the tax on dividends from domedtic firms, i.e. the



introduction of double taxation relief, raises welfare. Using (16) and (17), the welfare effect of a
changein tp, holding congtant tz and ta, can be written as

W_
Mo

-E{u,Dr,}

(20)
e

In generd, the sgn of the wefare effect in (20) is ambiguous. This is not surprisng, given the very
genera formulation of the utility function in our model. However, we are able to derive unambiguous
results for two particularly important cdasses of utility functions, namely 1) utility functions with
congtant relative risk averson and ii) utility functions with congant absolute risk averson. More

formally, these two types of preferences can be characterized as follows?*

Assumption 1: The utility function has the following properties

i) Uu,=0 (21)

i) -U, /U, =a,+aC, i=1,2 (22)
where g and a are constant and nonnegative parameters and U; is the second derivetive of the
utility finction with respect to G. Assumption 1 implies congant relative risk averson if @=0, a>0
and congtant absolute risk averson if a>0, a=0. We may now state

Proposition 1: If the utility function exhibits congtant relative risk averson (a=0, &>0), a uniform
incometax on al types of assat income (no double taxation relief) isoptimal.

Proof: The result in proposition 1 states that the welfare effect in (20) is zero. Evaluated at ts=tp=t,
equations (9) and (16) imply E{ UZrD} = E{ Uer} and E{ H'rD} = E{ H'rB} . Equation (20) can
then be written as

w _ee 1S t8W
E_g E{U2}+E1H 1+ﬂt DﬂﬁrBD (23)

| D

# Utility functions satisfying assumption 1 describe the class of HARA-utility functions.



Comparing (19) and (23) shows that the right-hand-sde of (23) is zero if AR ﬂ—S t . That this

ft,D S
is indeed the case can be shown as follows. Multiplying the first-order conditionsin (8)-(10) with S,
D and A and adding up yidds

U,S=HU,C,} . (24)
Differentiating (24) leadsto
(U, - U,gds=E{(u,+U,C,)dc,}. (25)

Using the property U, =- U, / a,C,,i=1,2 leadsto

x 10
= E{U,dC,}¢l- g (26)

Thechangein C; is

= A+ (1- t))dS- rySdt+(r, - r,)((1- t)dD- Ddt)
+(r, - 15)((1- )dA - Adt).

(27)

Subdtituting (27) into (26) and using the firgt-order-conditions (8)-(10) yields

&l 0 dS01J
U, dS E rSdt 1+- (1+r(2- t))—=
SacaS B UGsaE - L - 0 .
(28)
This can be rearranged to
U,&S 6ds1__I @ ol
) 80 1_E§ E}Uerga1 - 1%. (29)

10



The next gep is to differentiate (24) for diz=dta=0 and dip* 0. The change in second period

consumption is now

= (1+1,(1- 1))dS- r,Ddt, +(r, - r,)1- )dD +(r, - r,)(1- t)dA. (30)

Subdtituting (30) into (26) and using the first-order conditionsin (8)-(10) yidds

U,es 06ds1 I ® ol

=EiU,rg¢c—- 1xy. 31
algC gdt, D } erga1 z{, (31)
ISt 9SSt
Comparing (31) and (29) shows that ﬂ_B TE holds, which implies thet the right-hand side of
D

(23) vanishesQ.E.D.

The result in proposition 1 shows that, for an important class of utility functions, it isoptima torase a
uniform tax on dl types of assat income. Thisimplies that granting double taxation relief for domedtic
dividend income is not desrable. It is interesting to compare the result in propostion 1 to the key
finding in Chrigiansen (1995). In his modd, it dso turns out that, for preferences with congtant
relative risk aversion, the optimal tax policy implies no portfolio digtortion, i.e. a uniform tax on al
types of asset income (see his proposition 2, p. 297). The difference is that he consders a world
where the government may set date-contingent taxes, which is ruled out in our modd.

Consider next the case of constant absolute risk aversion. Here, we can state

Proposition 2: If the utility function exhibits congtant relative risk averson (a>0, &=0), it is optimal
to st tp>t5.

Proof: The wdfare effect of anincreasein tp in (20) can be written as

mw
fito

=GE(H) - E{u}+ E.H“—Sl“ %D (32)

11



Note first tha E{H} 3 E{U,} will dways hold because, if this condition wes violated, the

government could Smply pay alump sum transfer to the household in the second period. A sufficient

condition for 1 > 0 would therefore be 15 > 0. Differentiating the firs-order condition in (8)

D D

andusng U, = - U, / a, (congtant absolute risk aversion) leadsto

U, 1
—dS= El'
|

0

&dc l;I:I.+ 1-t 33
a, ZF\;( rg(1- t5))- (33)

The changein G, is given by (30). Subdtituting into (33) and using (8)-(10) yields

ey, iU 2 (U U, U
&L+ Ei—2(1+r1,(1- t,)) ydS=Ej —2r, ydt (34)
&8 iao( ° B)ga T & DE; °

which implies dS/dt;>0 and thus ETW >0.Q.ED.

D

The result in propogition 2 implies that the tax on domestic dividends should even be higher than the
tax on non-risky asset income. Departing from a uniform tax, a margina introduction of double
taxation relief would thus reduce wefare. The intuition for this result is that, as we show in the proof
of proposition 2 in the gppendix, raising tp above tg triggers an increase in savings. The initid savings
digtortion induced by the uniform tax t is thus mitigeted by rasing t, above ts.

6. Conclusions

In this paper, we have studied the optimal taxation of dividends and other types of income from
portfolio investment in an open economy framework. The andyss has shown that, in an open
economy, where the margina shareholder is a foreigner, it is not desirable to offer double taxation
relief for dividends paid by domestic firms to domestic households. This result holds for fairly generd
utility functions. The reason isthat, in an open economy, the levd of red investment is not affected by
the taxation of domegtic dividend income at the household level. A reduction of the tax burden on
dividends relative to the tax burden on other assets is therefore only a subsidy on domestic asset
holdings. For the standard classes of utility functions considered above, such asubsidy isinefficient.

12



Of course, next to the application to the issue of double taxation rdief, our analyss extends the
literature on the optima taxation of risky asset income in generd. We have shown that a uniform tax
on dl types of asst income is optima for the case of congtant reletive risk averson. For constant
absolute risk aversion, it is optima to raise even higher taxes on risky assets, the reason being that an

increase in the tax on risky assets encourages savings and thus mitigates the overal savings digtortion.

Appendix

In this appendix, we show that, despite the presence of uncertainty and incomplete capita markets, it
isindeed optima for the household to maximize the vaue of the firm. The basic idea of the proof is
taken from Gordon (1985). Substituting the budget congtraints of the private household into the utility
function yidds

HU(C,.C)} = UV - K-S (1+r,@- t,))5+(r (- t,) - 1,@- t,))D

Al
+(rA(1' tA)' rB(l' tB))A)} ( )

We now show that the level of K which maximizes (A1) aso maximizes the value of the firm net of

investment (V-K). Using (3) and D=sV, we can write
r,D(1- ty)=r,svV(- ty) :S[K +FK)A+qg)(1- t)- V](l- t,) (A2

Usng (A2) and maximizing (A1) over K yields

H U} (Vi - D +E{U[F @+ a)@- ) t)- (Vi - DA- to)- 1V, A- to)]d =0 (A3)

Equation (A3) implies that the household would maximize the vaue of the firm, i.e. set V=1, if the
margina investment in the domestic firm with a second period return F(1+q)(1- t)(1- t,) wasa

separately traded security. Since this is not the case, the possibility arises that al individuas might

13



vaue the return from the margind investment in the domegtic firm differently. However, it can be
shown in this modd that the return from the margind investment in this modd is equivdent to the
return from the following portfolio. Congder a portfolio where an amount FV / F is invesed in

shares of the domestic representative firm and an amount
[F- FK- Fty(V- K)|/ FL+1,(1- t,) isinvested in the riskless asset. This portfolio yields a

second period cash flow of

F- FK- Fty (V- K)

FV

?[1+ rD(l- tD)] + = (A4)
Using (A2) and making some rearrangements, this cash flow can be written as

F F- FK- Ft (V- K

Z[K+Fara)- D@ ) +t,(v- K]+ R (A9
which collgpsesto

1+F@L+q)(1- t)1- t,) (AB)

Thus, dl households can implicitly trade in a composite security with areturn which isidenticd to the
return from a margind investment in the domedtic firm. Therefore, the first period vaue of this
portfolio must be equal to one dollar, and the after tax rate of returnis F(1+q)(1- t)(1- t;). Asa

consequence, optima portfolio investment by the representative household implies
HU[F+a)d- t)(A- t,) - r,@- t,)]} =0. (A7)
Subdtituting (A7) into (A3) showsthat V=1 must hold.Q.E.D.
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