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CHAPTER 4: EQUI VALENCE RELATI ONS | N TAXATI ON'

4.1 Introduction

This chapter is about equival ence rel ati ons anong different
conbi nati ons of fiscal instruments. Taxes thenselves may vary in many
apparently significant respects, such as who pays them what country
col lects them when the taxes are collected, and whether the fisca
instruments are even thought of as taxes. Yet many of these differences
vani sh with the households and firnms. The resulting equival ences have an
i mportant bearing on the design and effectiveness of tax policy. They
suggest that a given objective may be acconplished in a variety of different
ways, sone perhaps nore feasible or politically acceptable than others.
Anot her inplications, however, is that a tax policy may be subverted by the
failure to coordi nate such equival ent channels. These inplications can be
of consi derabl e economi c significance, and there is anple evidence that
they, as well as the equival ences thensel ves, are of prine rel evance for

pol i cymaki ng.

*

Based on Al an Auerbach, Jacob Frenkel, and Assaf Razin, "Notes on
I nternational Taxation," February 1989. W are indebted to Al an Auerbach
for agreeing to include this chapter in the book.



For exanpl e, one fundanmental equival ence discussed bel ow is of
conbi nati ons of trade-based (border) taxes on exports and inports and
donestic taxes on production and consunption. A second equival ence concerns
direct and indirect taxation. As Anthony Atkinson (1977) puts it, direct
taxes are taxes that can be based on specific characteristics of individuals
and households (e.g., marital status, number of dependents, age, etc.) or
busi nesses (e.g., type of industry). The main forns of direct taxes are
personal and corporate incone taxes, wealth taxes and inheritance taxes.

Indirect taxes are taxes based on transactions such as consunption, exports

or inports. As we argue bel ow, the relevance of these equival ences can be
denonstrated using the econonic integration of the countries of the European
Conmunity (EC)

Among the goal s of the 1992 process of economic integration in Europe
is a harnoni zation of national tax systens, aimed at elinminating the adverse
i ncentives for the novenent of capital, goods and production activity that
may derive fromthe conflicting national objectives of independently
desi gned national tax systens.

Econonmic integration obviously requires limts on the ability of
countries to tax or subsidize exports or inmports within the integrated
conmunity. In addition, in recognition of the rel evance of donestic
taxation to export and inport incentives, two types of domestic indirect
taxation are dealt with in the harnonization provisions. As indicated in
Chapter 2, an inportant indirect tax used in the EC is the val ue-added
tax (VAT) that applies to the donestic consunption of goods and services.

As denmponstrated in Table 2.2, the coverage, rates and nmethod of cal cul ation



of such taxes vary extensively anmong the nenber countries. The difference
intax rates gives rise to incentives to nove reported sales from hi gh-tax
to lowtax countries. Because of differences in tax base definition, sone
sal es across national borders nay be taxed in nore than one country. The
har nmoni zati on proposals woul d attack these problens by reducing the extent
of tax rate variation and standardi zing the tax base definition. In
addition, the excise duties currently levied at very different rates anong
countries on specific cormmodities such as al coholic beverages, cigarettes
and gasoline would be entirely harnonized at uniformrates of tax for each
conmodi ty.

The apparent notivation for these provisions is that they wll
facilitate the elimnation of fiscal frontiers within the EC. This
exclusive focus on indirect taxation is also found in the provisions of GATT
which restrict tax-based trade barriers. The discussion in this chapter
i mplies, however, that there is little theoretical basis for such an
approach. Just as donmestic and trade-based indirect taxes have simlar
effects that require coordination, so too do direct and indirect taxes.

To provide the intuition for certain tax equival ences, we begin with a
simpl e model in which nmany different types of tax policy are assuned to be
the sane and then show the conditions under which some of these very basic
equi val ences carry over to much nore refined nodels which are better suited

for guiding policy actions.



4.2 One-Period Mde

Consi der a one-period nodel of a small open econony with a single
representative consunmer. The country produces two goods in donestically-
owned industries and both goods are consuned domestically. One good, X,
is exported, as well as being domestically consunmed. The other good, M

is imported, as well as being domestically produced. Each good is produced

using two factors of production, labor, L, and capital, K Let G be
t he donestic consunption of good i; L and K the levels of |abor and
capital allocated to industry i, respectively;, w and r the factor

returns of |abor and capital, respectively;, and B, the pure profits
generated for the household sector by industry i, (i=X,M. Let the world
price of the export good be nornalized to unity, with the relative world
price of the inported good equal to p, |In the absence of taxes, the

househol d' s budget constraint is:

G+ pw = Wy + Wy + rKe + rKy + By + By (4.1)

Equation (4.1) states, sinply, that spending equals incormne.

Thi s househol d's budget constraint nay be derived in an alternative way
via the production and trade sectors of the econonmy. Starting with the
producti on sector accounts, which require that production, in sector i, Z,

equal factor payments plus profits, we obtain:

PZ =W, +rK + B , (i =X M. (4.2)



To this, we add the requirenent that trade nust be bal anced; that is,

exports must equal inports:

PLCu - Zw = Zx - G (4.3)

Equation (4.3) is a requirenment inmposed by the nodel's single period
assunption. No country will be willing to "l end" goods to the rest of the
world by running a trade surplus, since there will be no subsequent period
in which the debt can be repaid via a trade deficit. Using equation (4.2)
in equation (4.3) yields equation (4.1), which can be then viewed as the
overal | budget constraint of the econony.

Let us now introduce to this nodel, a variety of taxes including
consunption taxes, incone taxes and trade taxes. |n practice, consunption

taxes may take a variety of forms, including retail sales taxes and val ue-

added taxes on consunption goods. In this sinple nodel, with no
i nternedi ate production, the two types of taxes are identical. One could
al so impose a direct consunption tax at the household level. Although there

has been consi derabl e theoretical discussion of personal consunption taxes,

no country has yet adopted such a tax.

4.2.1 Si npl e Equi val ences
Let the tax on good i be expressed as a fraction J; of
t he producer price. (A basic and fanmiliar feature concerning excise taxes
is that it is irrelevant whether the tax is paid by the producer or the

consumer.) The tax appears on the |eft-hand side of the budget constraint



(4.1), with the export good's domestic consuner price becoming 1 + J, and
the inmport good's domestic consuner price becomng (1+Jy)py; the producer
donestic prices are py =1 and p, respectively.

The first very sinple equivalence to note is that the taxes
could al so be expressed as fractions (J;, i =X, M of the consumer
prices, in which case the consuner prices would becone p;/(1-3 ;). This

distinction is between a tax, J, that has a tax-exclusive base and one,

J', that has a tax-inclusive base. If r' = J/(1+J), then the two taxes

have identical effects on the consumer and producer and provide the sane
revenue to the governnent. Yet, when tax rates get reasonably high, the
noni nal difference between tax-exclusive and tax-inclusive rates becones
quite substantial. A tax-inclusive rate of 50 percent, for exanple, is
equi valent to a tax-exclusive rate of 100 percent.

Consi der now i ncone taxes on profits and returns to | abor and
capital. Rather than raising consuner prices, these taxes reduce the
resources available to consune. |In practice, such taxes are assessed both
directly and indirectly. There are individual and business inconme taxes,
but al so payroll taxes, for exanple. By the national income identity, a
uni form val ue-added tax on all production is sinply an indirect tax on
donestic factor incones, both payrolls and returns to capital and profits.

One may note, as in the case of consunption taxes, that it
does not matter whether the supplier of a factor, in this case the
househol d, or the user, in this case the firm nust actually remt the tax.
A factor tax introduced in equation (4.2) or (4.1) has the sane effect. The

same point holds in regard to tax-exclusive versus tax-inclusive tax bases.



One al so may observe frominspection of (4.1) that a uniformtax on incone
is equivalent to uniformtax on consunption. Each tax reduces real incorme.
| mposition of tax-inclusive consunption tax at rate J divides the left-
hand side of (4.1) by the factor (1-J) while a tax-inclusive income tax (the
way an incone tax base is nornmally defined) at the sane rate nultiplies the
ri ght-hand side of (4.1) by (1-J). Since dividing one side of an equation
by a certain factor is equivalent to multiplying the other side of the sane
factor, the equival ence between a uniform consunption tax and a uniform
income tax is established in a one-period nodel.

Despite their sinmplicity, these basic equival ences are usefu
i n understanding the potential effects of various policies. For exanple,
the EC tax harnoni zation provisions di scussed above woul d narrow di fferences
in rates of VAT anong nmenber countries, but these provisions say nothing
about inconme taxes. Yet our results suggest that a uniform consunption tax
or any type of uniformincome tax would be equivalent to a uniform VAT.
Thus, a country with a VAT deened too high could accede to the provisions of
t he harnoni zation process by lowering its VAT and raising other donestic
taxes, with no resulting inpact on its own citizens and, a fortiori, on the
citizens of other countries either. One nust conclude that either these
proposal s have not taken adequate account of sinple equival ences or that the
si mpl e equi val ences may break down in nore conplicated situations, a

possibility we explore bel ow.



4.2.2. I nternational Trade Equival ences

We turn now to taxes explicitly related to internationa
trade. We say explicitly, of course, because an obvious theme of this
chapter is that one nust recogni ze the equival ences that make sone poli cies,
not specifically targeted at trade, perfect substitutes for others that are.

Tax- based trade policies may involve border taxes, such as
tariffs on inports or export subsidies, but may al so be industry-specific
taxes aimed, for exanple, at making trade-sensitive industries nore
conpetitive. It is well known that quantity restrictions may in sone cases
be used to replicate the effects on trade-based taxes. The nost famliar
case is the use of inport quotas instead of tariffs. Owher alternatives to
explicit tax policies are discussed further bel ow

The first equival ence we note anong trade-based tax policies
i s between taxes on exports and taxes on inports. One night inmagine that
t hese policies would work in opposite directions, since the first appears to
encourage a trade deficit (a decline in exports not of inmports) while the
second to di scourage one. However, it nmust be remenbered that this one-
peri od nmodel requires bal anced trade. Hence, there can be no trade deficit
or surplus; only the |l evel of balanced trade may be influenced. Once this
is recogni zed, the equival ence of these two policies can be nore rapidly
under st ood; each policy discourages trade by driving a wedge between the
buyer's and seller's prices of one of the traded goods. This is the well-
known Lerner's Symetry Proposition

Al gebraically, the equivalence is straightforward. An inport

tax at a tax-exclusive rate of J causes the donmestic price of the inported



good to equal the world price, p, multiplied by the factor 1 + J. Note
that since the inport tax does not apply to the domestic producer, then

p {1l + J) is the donmestic price not only for the consunmer but rather also
for the domestic producer. Denoting by w and r the equilibriumfactor
returns to | abor and capital, respectively, the 4-tuple

(pf1 +J), 1, w, r) is an equilibriumdonestic price vector with an inport
tax at a tax-exclusive rate of J. On the other hand, an export tax at the
same tax-exclusive rate of J causes the exporting firmto receive only
1/(1 + J) for every unit of the export good sold at the export price of
one. The rest, J/(1 + J), equals the tax exporters nust pay, which is the
tax rate tines the net price received, 1/(1 + J). Note that 1/(1 + J)
becormes al so the domestic price of the export good, as an exporter can
either sell domestically or abroad and must therefore receive the same net
price at home and abroad. Miltiplying the price vector (4.4) by 1/(1 + J),

we obtain another price vector

(pw /(1L +J, W, r") (4.5)

where w =w (1 +J) and r =7r/(1 +J). Notice that the price vectors
(4.4) and (4.5) represent the sanme relative prices. As only relative prices
matter for econom c behavior, the two price vectors, (4.4) and (4.5),
support the sane equilibriumallocation. Put it differently, multiplying

pu on the left-hand side of the household' s budget constraint by 1 + J

(an inport tax) is equivalent to multiplying all other prices in that

equation (and the profits B, and By by 1/(1 + J) (an export tax).



Thus, the equival ence between an inmport tax at a tax-exclusive rate of J
(whi ch generates the equilibriumprice vector (4.4)) and an export tax at
the sane tax-exclusive rate of J (which generates the equilibriumprice
vector (4.5)) is established.

It is inmportant to point out that this symmetry of trade
t axes nmakes no assunption about whether the taxing country is small or
large, i.e., whether its policies can affect the relative world price of the
two goods. The equival ence indicates that these two policies are really

one.

4.2.3. Equi val ences Between Trade and Domestic Policies
The next class of policy equival ences we note is between

trade policies and conmbi nati ons of donestic policies. W have already shown
that an inport tariff at a tax-exclusive rate J causes the domestic price
of the inported good to equal the world price, p, nultiplied by the
factor 1 + J. W also noted that pf1 + J) is the donmestic price for both
t he consuner and the producer. |If, instead of an inport tax at a tax-
exclusive rate of J the government inmposes an excise (consunption) tax at
the sane tax-exclusive rate of J, then the consunmer price of the inport
good becones py1l + J), but the producer price remains the world price of
pw However, the producer will be indifferent between the inport tax which
generates a producer price of pJ1 + J) and the excise tax (which
generates a producer price of only p,, if the excise tax is acconpani ed by
a subsidy at a rate J to domestic production which raises the price for

himback to pJf1 + J). An imediate inplication is that one cannot contro



t ax- based trade barriers wthout also controlling domestic taxes, and that
controlling only donmestic sales or consunption taxes alone is still not
enough. It is possible to convert a perfectly donmestic sales tax into an
i mport tariff by subsidizing donestic production of the comodity in

guestion at the rate of consunption tax already in place.

4.3 Miltiperiod Mde

Many of the equival ences just denmonstrated hold in very general nodels.
Even those that do not may "break down" in rmuch nore linmted ways than one
m ght think. Furthernore, the conditions under which such equival ences do
fail provide insight into the channels through which different tax policies
operate. Perhaps the npbst inportant extension of the sinple nodel we have
used in the addition of several periods during which househol ds may produce
and consune. This permts the appearance of saving, investnent and
i mbal ances of both the government and trade accounts, the "two deficits."

In fact, one may go quite far toward such a nodel sinply by
reinterpreting the previous one. Consider, once again, the basic nodel of
equations (4.1)-(4.3). W originally interpreted this as a one-period
nodel, with capital and | abor as primary factors supplied to the production
process and p, W, and r the one-period relative prices of inports,
| abor and capital. Suppose, instead, that we wi shed to consider a
mul ti period econonmy. What woul d the budget constraint of a household
choosi ng consunption and | abor supply over several periods |ook |like? From
Chapter 3, we know that the househol d pl anning no bequests woul d equate the

present value of its lifetime consunption to the present value of its



lifetime |abor income plus the initial value of its tangible wealth. \What
is this initial wealth? It equals the present value of all future profits
plus the value of the initial capital stock. The value of the initia
capital stock, in turn, may al so be expressed as the present val ue of al
future earnings on that capital. Thus, we may replace expression (4.1) with
PV(C, + PGy = PV(wLy + wWL,) + PV(rKy + rK,) + PV(By + B, (4.6)
where PV( ) represents the present value of a future streamrather than a
single period quantity, K is the initial capital stock of industry i

and L, and B, are the flows of industry i's |Ilabor input and profits in
period i.

In (4.6), we have made the transition to a multiperiod budget
constraint. Note that this budget constraint no | onger inplies that inconme
equal consunption in any given period, only that lifetime income (fromlabor
plus initial wealth) equal lifetime consunption, in present value. Thus,
there may be saving in sone periods and di ssaving in others.

Simlar adjustments are needed to equations (4.2) and (4.3) to conplete
the transition to a multiperiod nodel. Just as a household need not bal ance
its budget in any given year, a country need not have bal anced trade in any
given year. Over the entire horizon of the nodel, however, trade nust be
bal anced in present value, follow ng the argument used above for bal ance in
t he one-period nodel. That is, each country will give up no nore goods and
services, in present value, than it receives. The dates of these nmatching
exports and inmports nay be different, of course, and this is what gives rise
to single-period trade deficits and surpluses. Thus, equation (4.3)

becones:



PMIpd G- Zw] = PV[Zc - CJ . (4.7)

The | ast equation in need of reinterpretation is (4.2). The natura

anal ogue in the nmultiperiod context is:

PV(piZ) = PV(wL) + PV(rK;) + PV(B) i =X M (4.8)

whi ch says that the present value of output in each industry equals the
present value of the streans of paynents to |abor and profits plus the
paynments to the initial capital stock. However, this condition requires
further explanation, since one might expect returns to all capital over
time, and not just the initial capital stock, to appear on the right-hand
side of the expression.

The expl anation is that new investrment and its returns are subsuned by
the "final forni relationship between final outputs and primary inputs given
in (4.8). Put it differently, Z is interpreted as the output that is
avai l abl e for final uses outside the production sector, i.e., Z is output
that is available for either domestic consunption or exports. One may think
of capital goods produced after the initial date and then used in production
as internmedi ate goods. Normal production relations represent each stage of
production. 1In a two-period nodel, for exanple, we would depict first-
peri od capital and consunption as being produced by initial capital and
first-period | abor, and second-period consunpti on as bei ng produced by
initial capital plus capital produced during the first period, and second-

period |l abor. Inserting the first-period production relation into the



second-period production relation allows us to elimnate first-period
capital fromthe equation, giving us a single "final form' relating each
period's consunption to each period' s |labor input and the initial stock of
capital. This approach may be applied recursively in the same manner for
mul tiperiod nodels, leading to the type of relationship givenin (4.8). |In
fact, if the capital goods produced in one industry are used in the other
then (4.8) does not hold for each industry separately; only when the two
conditions are sumred together. This is still consistent with conditions
(4.6) and (4.7).

Gven the simlarity of the nultiperiod nodel (4.6)-(4.8) and the
singl e-period nodel (4.1)-(4.3), it is not surprising that several of the
one- peri od equival ences carry over to the multiperiod nodel. First, a
per manent tax on consunption is equivalent to a permanent tax on | abor
income plus profits plus the returns to the initial capital stock. A
per manent consunption tax at a tax-exclusive rate of J causes expression

(4.6) to becone

PVI (143) (CHpCy ] = PV(WL,twh,) + PV(rKtrKy + PV(BytB,) . (4.9)

Mul tiplying this equation by 1-J = 1/(1+J), we obtain:

PV(CAHPCY = PV (WLtwhy) (1-3)] + PV[(rKdrKy (1-J3)]

+ PV[ (B, + BY(1-J)]. (4. 10)



Equation (4.10) is obtained from (4.6) when a permanent tax at a tax-
inclusive rate of J is inposed on |abor income plus profits plus the
returns to the initial stock of capital. Thus, the equival ence between the
latter tax and a consunption tax is established. Cearly, this equival ence
holds only if the tax rates are constant over time, so that the tax terns
can be taken outside the present value operators PV ( ). One nay be tenpted
to interpret this result as showi ng that consunption taxes and income taxes
are equivalent in multiperiod nodels with saving, but it is inmportant to
recogni ze that the type of incone tax inposed here is not the income tax as
normal |y conceived. The tax here is on wage incone plus capital incone
attributable to initial wealth. |t excludes fromthe tax base the incone
attributable to capital generated by saving done during the nodel's periods.
Were such income al so taxed, there would be an additional change to both
sides of (4.6): the present value operator, PV( ), which aggregates future
streans of income and consunption, would now be based on the after-tax
interest rate, r(1-J), rather than on the narket interest rate r.
Transferring resources fromone period to a subsequent one woul d now

i ncrease the household's tax burden. |Indeed, this double taxation of saving

has traditionally been enphasized in distinguishing income taxation from
consunption taxation.

On the other hand, it is also no |longer true that |abor income taxation
and consunption taxation are equivalent. The equival ence we have uncovered
i s between consunption taxation, on one hand, and | abor incone taxation plus
taxes on profits and the returns to the initial capital stock. This

di stinction between consunption taxes and | abor income taxes has been



msleadingly termed a "transition" issue by some, since only the capita
income frominitial assets is concerned. However, such inconme is |arge,
even in present value. For example, if the economy's capital-output ratio
is 3 and the ratio of output to consunption is 1.5 (realistic values for the
United States), then a pernmanent consunption tax of, say, 20 percent, which
attaches 20 percent of these assets' flows and hence 20 percent of their
value, will raise additional revenue equal to 90 percent (.2 x 3 x 1.5) of
one year's consunption.

The equi val ence between export and inport taxes also carries over to
the nmultiperiod case. |Inspection of (4.7) shows that the inposition of a
permanent inport tariff at rate J multiplies the ternms inside the present
val ue operator on the left-hand side by (1+J), while an export tax divides
each of the terns inside the present value operator on the right-hand side
by (1+J). Again, if the tax rates are constant over time, one may take
t hem out si de the present value operators, and the |logic of the one-period
nodel then applies. Clearly, the equival ence would not hold for tinme-
varying tax rates. For exanple, a single-period inmport tax would be
expected to di scourage trade overall but also to shift inports to other
peri ods. Likew se, an export tax would not only discourage trade, but also
shift exports to other periods. Thus, one would expect the first policy to

lead to a greater trade surplus in the period of taxation than the second.

A simlar outcome for tenporary taxation would hold in the previous
case of consunption taxes and taxes on | abor incone plus returns to initia
assets. It has been argued that a VAT should be nore favorable to the

devel opnent of trade surpluses because of its use of the destination



principle rather than the origin principle of taxation. Indeed, for a one-
period tax, this will be so, since a one-period consunption tax
(destination-based VAT) will shift consunption to other periods, while a
one-period incone tax will shift production to other periods.

Thus, the primary requirenments for the basic one-period equival ences to
carry over to the multiperiod context are that rates be permanent and the
returns to savings not be taxed. (Even the basic equival ences depend on our
inmplicit assunption that there are no additional nom nal constraints on the
system for exanple, that it is just as easy for a real wage reduction to be
acconpl i shed through a fall in the nominal wage as a rise in the price
level.) Yet it is unrealistic to assume that governnents w sh to keep taxes
constant over time or that, even if they did, they could bind thenmselves to
do so. Likew se, the taxation of new saving and investnment plays an
extremely inportant role not only in the domestic policy context but also
increasingly in the international area, as world capital narkets becone nore
i ntegrated and the transactions and information costs to investnent abroad
decline. It is inportant that we go beyond the previous analysis to
consider the effects of changing tax rates and the taxation of saving and

i nvest nent .

4.4 Tax Equival ences in a Two-Period Mddel and Cash Fl ow Taxation

To allow a tractable treatnment of nmore general tax policies and yet
mai ntai n the dynam c aspect of the multiperiod nodel, we consider a two-
peri od nmodel with a single consunption good, no pure profits and fixed | abor

supply, with the above input in each period normalized to unity. In such a



nodel , there can no | onger be exports and inports in the same period, but
i ssues of trade can still be discussed because there can be exports in one
period and inmports in another. Because we w sh to consider time-varying tax
policies and capital income taxation, we nust explicitly treat capita
accunul ation, including foreign as well as domestic investment. This is
nost easily exposited by representing separately the budget constraints the
househol d faces in each of the two periods, taking account of first-period
savi ngs deci si ons.

In the absence of taxes, the househol d's budget constraints in periods

zero and one for this nodel are:

G = W + DKy + D'oKep - Ky - Ky (4.11)

C =w + DKy + DKy (4.12)
where C is period i consunption, w is the wage in period i, D 1is
the return to capital in the home country in period i, D) is the return
to capital in the foreign country in period i, Ky 1is the stock of
donestic capital owned by the household in period i, and K; is the stock
of foreign capital owned by the household in period i. In ternms of the

mul ti peri od nodel considered above, K, and K. are stocks of initia
capital. Capital fully depreciates in each period. There are no costs of
adj ustment of investnent. The only savings decisions involve the |evels of

second- peri od capital purchased.



Now | et us introduce taxes to this nodel. In addition to the
consunption taxes and | abor income taxes, discussed above, we consider
several taxes on capital income. W nake three inportant distinctions with
respect to these capital income taxes: whether they are assessed at hone or
abroad, on the firmor the househol d, and whether they apply to capita
i nvestment or capital incone. These three binary distinctions give rise to
ei ght types of capital-income tax. Although such a nunber of tax
instruments may seem excessive, each of these taxes has different econonic
effects and all have significant real-world representations. |Indeed, there
are still inmportant restrictions inplicit in this characterization

The eight instrunents are denoted Jp, Jo Jrer Jwe Jise Iy Jreeand
J,. The first four apply to capital income, and may be different in periods
zero and one. The last four apply to capital investment, and hence are only
rel evant in period zero. W now define each of these taxes and offer rea
wor | d exanpl es:

Jo = househol d | evel domestic tax on incone from donmestic

i nvestnment; taxes on interest and dividend incone from
donesti c sources;

Js = firmlevel donestic tax on incone from donestic investnent;

donestic corporate incone taxes;

Jee = househol d | evel donestic tax on incone from foreign

i nvestnment; taxes on interest and dividend incone from
foreign sources (net of foreign tax credits);

Je = firmlevel foreign tax on incone from foreign investnent;

foreign corporate incone taxes;



Js = househol d | evel donestic rate of deduction for domestic
i nvest ment ;
J, = firmlevel donestic rate of deduction for domestic

i nvestment; domestic investment tax credit;
Jree = househol d | evel donestic rate of deduction for foreign
i nvest ment; tax-deductible pension saving abroad;
J, = firmlevel foreign rate of deduction for foreign investnent;
foreign investnent tax credit;
Note that two of these tax instruments, denoted by "*"s, are applied by
foreign governnents to investment and capital income in their countries
owned by the donestic household. This tax classification schene does not
i ncl ude donestic taxes on foreign corporate income. For sinplicity, we
assune that all investment abroad is portfolio investnment by donmestic
househol ds rat her than foreign direct investnent by corporations. W adopt
this restriction not because foreign direct investnment is uninportant
empirically (for this is not the case), but because the effects of taxation
on foreign investnent can be described adequately using the instrunments
al ready specified. Likew se, we ignore the fact that such portfolio inconme
m ght, in some countries, be taxed by the host country at the individual as
well as firmlevels before being repatriated.

In any particular country, several of these eight capital tax
instruments m ght be absent. For example, if a country integrated its
personal and corporate income tax systens, a policy often recomended but
never fully adopted, all separate firmlevel taxes would vanish. |If a

country's tax rules called for taxation of foreign source capital incone,



the tax rate Jg could be low or even zero if the home country credited
foreign taxes on such income. |n such a schene, the tax on foreign source

i ncomre equal s:

Iee = (J-T)/(1-T),

where J and J are the statutory rates of incone tax in the hone and
foreign countries, respectively. Thus, if J=J, Jg =0.

To introduce these taxes into the budget constraints (4.11) and (4.12)
in arealistic manner, one additional element of notation is necessary.
Most countries that tax household capital income emanating fromfirms do so
only on a realization basis. Households are taxed on dividends and interest
recei ved, but not on corporate retai ned earnings. This has inportant
i mplications concerning the cost of capital and the narket val ue of
corporate assets. To represent the fact that retai ned earnings are not
taxed at the household level, we let R, and R, be earnings retained in
period O by donestic and foreign corporati ons owned by donmestic
househol ds, and assune that household | evel taxes on corporate incone are
| evied on earnings net of these val ues.

Letting Jg be the tax-exclusive consunption tax and J; t he | abor
income tax in period i, we may rewite the budget constraints (4.11) and

(4.12) to account for the capital income tax treatnment just considered:



(1+3 ) Cu=(1-3, YWy (4.13)
+ (1= 3,0 ) [(1-35) DK R ]
* (13 113 ) O (K Ry |
(1-Jpg [(1-9,) Ky~ Ryl - (1'JRFC)[(1'J*|)KF1' R;]
and
(1+3_)C, = (1-3 Jwy+ (1-30 ) (1-35)D K, (4.14)
(- Jpey) (1- J:\|Bl) 0’ 1F1

Despite its apparent conplexity, this systemis useful in denpbnstrating a
variety of tax equival ences.

We begin with a special case. Suppose there are no taxes at the firm
level, and that tax rates that apply to deductions for investnent at hone
and abroad, Js and Jxo €equal the correspondi ng taxes on investnent
i ncome, Jn and Je, respectively. Then the budget constraints (4.13)

and (4.14) becone:

(1+3) Cg= (1-3 Jwy + (1-3 o ) (DK, - Ko) (4. 15)
*
* (1 Jpeg) (D gKeg = Kgy)
and
*
(1+35) C; = (1-3 Jw, + (1-3 0 DKL+ (1-3)D K. (4. 16)



Note that in this case the consunption tax in each period is equivalent to a
conbi nati on of taxes in the sanme period at the sane rate on | abor incone,
donestic capital income and foreign capital income, net of domestic and
foreign investnent. This is a newresult, but it is closely related to one
derived in the previous section. |If, in addition, we assume that the tax
rates are constant over tine and the rates of return D; and D are equa
(as would be the case if foreign and donestic investnents were taxed at the
same rate and investors chose to hold each), we nmay conbine (4.15) and

(4.16) to obtain:

(1+3) (Cy+C /D)) = (1-3)) (Wy+ w,/D.) (4.17)

*

+ (135 DoKpg + (1-3p0) Dy Kep

whi ch gives the previous nmultiperiod result confirm ng the equival ence of a
constant consunption tax to taxes at the sane rate on | abor incone and the
incone the incone frominitial assets.

Even when tax rates differ across periods, we have identified an
i mportant period-by-period equival ence between consunption and income taxes.
A consunption tax can be replicated by a tax on | abor incone plus taxes on
donestic plus foreign capital income, net of new investnment. This is in no
way inconsistent with our previous intuition that a consunption tax does not
i mpose a tax on new savings: a constant tax on capital income, net of
i nvestment, inposes no tax, in present value, on the incone from new

i nvestment. Though the entire return fromsuch investnent is taxed, its



entire cost is deducted at the sane rate. Thus, the governnent is sinply a
fair partner in the enterprise (though because of its passive role in the
actual operation of the firm sonmetines called a "sleeping" partner). Only
income fromcapital already in place at the beginning of period 1 is subject
to a true tax, and this tax was seen above to be part of the inconme-tax-
equi val ent schene.

These foreign and domestic taxes on capital incone |ess investnment are
sonmetines called cash flow taxes, since they are based on net flows fromthe
firm In the case of the foreign tax, the cash-flow tax is a tax on net
capital inflows. 1In this sense, it is equivalent to a policy of taxing
foreign borrowing and interest receipts and subsidizing foreign | ending and
paynments of interest. In the domestic literature on taxation, nuch has been
made of the equival ence between | abor income taxes plus business cash flow
taxes and consunption taxes. But in an open econony, this equival ence al so
requires the taxation of cash flows from abroad. For otherw se, the
destinati on-based consunption tax will include an extra piece that is absent
fromthe tax on | abor and domestic capital income net of donestic
i nvest ment .

We turn next to issues related to the level of capital inconme taxation
busi ness versus household. In the real world, some paynents by firms to
suppliers of capital are taxed only at the investor level, wthout being
subj ect to a business-level tax. These are interest paynents, which are
treated as tax-deductibl e business expenses. Oher paynents, dividends, are
typically either partially deductible or not deductible at all. One may

think of the tax rates J; and J as representing wei ghted average tax



rates of the positive tax rate on dividends and the zero tax rate on
interest. (Again, it is typical that the individual tax rates on these two
forms of capital income differ, but not as significantly. W ignore such
di fferences in our nodel.)

One woul d expect these tax provisions to affect firns' incentives with

respect to retained earnings, R and R. Indeed, it is clear fromthe
budget constraint (4.13) that the optimal policy will be to maxim ze
(mMnimze) R if Jwo >(<) Jis likewise, for foreign investnent, R
shoul d be maxi m zed (mnimzed) if Jee >(<) Jgee In the "normal" case that
savers do not receive a full inmediate deduction for funds supplied to the
firm firns will retain earnings until constrained fromdoing so. This

woul d presunably be when they had financed all their investment, (1-J)Kgy,
or exhausted all available internal funds, (1- Jg) DoKpy- VT E Jo = Jis:
househol ds woul d be indifferent: paynents nmade to themby the firmand then
i medi ately sent back woul d have no tax consequences. Follow ng the sane
| ogic, a nore generous rate of savings deduction would lead firms to
di stribute as much as possible to all ow savers the opportunity to return the
funds and reduce their net taxes. The lower limt on retentions would be
zero, as dividends cannot be negative.

We t hus have three cases domestically (and anal ogous three cases with

respect to foreign savings):



(a)‘kD>JWSMdR:rnM(LJQKm'(LJQD&Uf

(b) %D:.MSaMIﬂM(LJQKm,(LJQD&UJ:>R>O;
(c) JRD < JHS and R = 0.
For each of these cases, we may substitute the optimal value of R into

equation (4.13) to obtain a budget constraint in which R does not
explicitly appear. 1In the normal case (a), and the intermedi ate case (b),

this procedure yields:

(14t () Gy = (1-3 W, (4.13")
+ (1-356 ) [1-35) DKoy = (1-3)) K]
* * *
(19 LI @D gKgg - (153 )Kg ]l
wher e
Ipg = Jg if (139D Ko < (1-3)Ky
Iop if (1-35) DKoy > (1-3)) Ky,

* * *
I 7 Jree T (1@ Ppipg < (19D Ky

* * *
JRF i f (1-JNB)DOKFO > (1-J|)KFl



The val ue of Js depends on whether the firmis in aregime in which it

i s paying dividends at the margin and hence financing margi nal investnent
fromretained earnings (Jg) or not paying dividends and financi ng new

i nvest ment through issues of new shares (Jyg)-. In either case, however

t he behavior of the optim zing firminduces a household | evel cash flow tax.
This inplies that the econony nmay be closer to cash-flow taxation than m ght
appear fromthe statutory tax treatment of household capital incone. |In
particular, the effective tax burden on capital incone at the household
level is zero in present value, even if there are dividends and Jop > Jis
This is another equival ence, of existing systems of household capital incone
taxation to househol d cash-fl ow taxati on.

A final equival ence involving the two | evels of capital incone taxation
is between taxes at the two levels. 1In a variety of situations, a tax at
the firmlevel is equivalent to one at the household | evel. Consider, for
exanpl e, the case in which all capital income taxes are cash flow taxes.
This is like the situation considered in equation (4.15), but with cash-fl ow

busi ness taxes added. In this case, the first-period budget constraint is:

(1+35)) Gy = (1-3 Jwy + (1-3 ) (1-35) (D K- K)) (4.13")

* *
* (1 9ppg) (19 o) (D gKpp - Kpg)

(The second-period budget constraint (4.14) is unaffected.) It is clear
fromthis equation that it is irrelevant fromthe househol d' s vi ewpoi nt
whet her taxes are collected fromfirns or individuals. The tax rate Js

is a perfect substitute for Jn and J5 is one for Jee. In the first



case, with both taxes collected by the sane governnent, the equivalence is
conpl ete; government is indifferent as well. In the second case, this would
not be so, unless a tax treaty existed that directed capital incone taxes
col l ected on specific assets to specific countries regardl ess of who
actually collect the taxes.

Even in the donmestic case, the taxes m ght appear to have different
effects due to their different collection points. For exanple, measured
rates of return fromthe corporate sector would be net of tax were the taxes

collected fromfirms, but gross of tax were they collected from househol ds.

4.5. Present Val ue Equival ences

In di scussing cash flow taxation, we have nade a point that has a nore
general application: that tax policies may change the timng of tax
col l ections without changing their burden, in present value. A constant-
rate cash flow tax exerts no net tax on the returns to margi nal investnent,
giving investors an initial deduction equal in present value to the ultimate
tax on positive cash flows the investnment generates.

In our two-period nodel, a cash-flow tax at a constant rate collects
revenue equal in present value only to the cash flows fromthe first-period
capital stock. Thus, an initial wealth tax on that stock would be
equi val ent fromthe vi ewpoi nt of both household and government. For
exanpl e, consider the sinple case with no firmlevel taxes and constant tax
rates exam ned above. This is the exanple in which the first-period and
second- peri od budget constraints can be combined as in the nultiperiod nodel

of the previous section. These three budget constraints (first-period,



second- peri od and conbi ned) are under cash-flow taxation (assum ng that

D = D):

(1+43)Cy = (1-3)wy + (1-I ) (DK Kp) (1-JRF)(D*OKFO-KF1), (4.15")
(143 ))Cp = (1-3)w + (1-I) D Ko +( 1-JRF)D*KF1 , (4.16")
and

(1+JC)(Cb+ Cl/Dl) = (1-JL)(WO+ wllDl) (4.17")

*

+ (1-35) DKy + (1-35) D (Koo

Here, if the terns Ko and Key appearing in the first and second-
peri od budget constraints were no |onger multiperiod by 1- Jro and

1- Jg, respectively, cash-flow tax would be replaced by a first-period tax on
the returns to existing capital, a wealth tax, yet there would be no inpact
at all on the househol d's conbi ned budget constraint. |ts neasured saving
woul d be affected, but not its consunption.

Just as measured househol d saving woul d be affected, there would al so
be apparent differences between the | evels of governnent debt in the two
cases. |In the cash-flow tax case, the government's revenue woul d be higher
inthe first and lower in the second period. It would have a bigger first-
peri od budget deficit. At the same tinme, firmvalues would be lower, to
account for the larger inpending second-period cash-flow tax paynents.

I ndeed, these differences exactly offset each other. One could imagine the

cash-flow tax policy as being a conbination of the wealth tax policy plus a



deci sion by the governnent to borrow in the first-period and force firms to
accept | oans of equal value at the market interest rate, to be repaid in the
same period. Firns would require |less funds fromthe househol d sector
| eavi ng househol ds just enough extra nmoney to purchase the bonds fl oated by
t he governnent.

Thus, the explicitly measured government debt is not an accurate
i ndi cator of policy, since it may vary considerably between the two
equi val ent situations. One may think of the "forced | oans" of the cash-fl ow
tax system as bei ng of f-budget assets that cause the deficit to be
overstated, assets that can be brought on budget by recalling the |oans,
payi ng back the debt, and shifting to the wealth tax.

One can imagi ne many sim | ar exanples of present val ue equival ences,
none of which go beyond the bounds of the realistic tax policies we have
al ready considered. The governnment can arbitrarily change the nmeasured
conposition of a household's wealth between governnment debt and tangible
capital (and i ndeed between government debt and human capital, through
changes in the tine pattern of |abor incone taxation) sinply by introducing
of fsetting levels of debt and "forced | oans" attached to these other assets.
This is true whether or not the asset owners are domestic residents or not.
Foreign owners of a donmestic corporation that is suddenly hit with a cash-
flow tax on new i nvestnent (i.e., excluding the wealth tax effect on
preexisting capital) will spend |l ess of their funds on the domestic firmns
and the remainder on other assets, quit possibly the governnent debt, but
not in the country's external debt, i.e., the aggregate val ue of domestic

assets owned by foreigners.



It is noteworthy that the governnent's ability to shift such asset
val ues of foreigners is nore circunscribed than its ability with respect to
donestic residents. |t cannot, for exanple, cause a reduction in the value
of a foreigner's human capital offset by a loan to the foreigner (by cutting
| abor incone taxes today and raising themin the future) because it cannot
tax the foreigner's |labor incone. All adjustnents with respect to externa

debt must be through the tax treatment of foreign-owned donmestic assets.



