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Abstract

Previous authors have presented results on the equivalence between
a proportional consumption tax and a proportional income tax but the
equivalence is limited by the fact that the riskiness of the implicit gov-
ernment portfolio differs between the two systems. We provide a stronger
equivalence result: an income tax levied only on the risk premium and a
consumption tax imply the same portfolio choices for consumers and gov-
ernment, and the same expected value and risk for government revenue.
It is therefore possible to convert an income tax into an expenditure tax
by exempting the riskfree return on savings from taxation.
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1 Introduction

The literature — particularly that on economic growth — often presents the choice
between income and consumption taxation in very stark terms. It is observed
that an income tax which taxes the full return on saving distorts the choice
between consumption and saving. In contrast, a consumption tax causes no
distortion of this margin. Batina and Ihori (2000) investigate these differences
in a range of economic models. The elimination of this distortion by switching
from an income tax to an expenditure is then argued to promote saving and
hence raise the rate of growth (see Myles, 2000, for a survey of this literature).

It is not necessary that the distinction between the two tax systems is so
strict. Under an income tax it is feasible to exempt some forms of saving from
taxation as is the practice with IRA accounts in the US and ISA accounts in
the UK. Permitting such tax-exempt accounts moves the income tax closer to a
consumption tax and lessens the apparent differences between them. This has
lead several authors to address the conditions necessary for the equivalence of
income taxation and consumption taxation, see for example Auerbach (2006),
Kaplow (1994), and Weisbach (2004). The essence of the argument found in
these papers is that the governement can adjust its portfolio to ensure that
private consumption is the same under the two systems. In particular, since
the income tax lowers the return to investment (relative to a consumption tax)
this raises the pre-tax riskiness of portfolios held by individuals (as they adjust
their portfolios to return to the original post-tax level of riskiness) and causes
the government to become a shareholder in the risky activities of investors. As
Kaplow (p. 794) writes “individuals would have more of the risky return in
period 1” and “The consumption tax would provide the government with more
risky return in period 1”.

These observations are correct if one contrasts an income tax levied on the
all sources of income with a consumption tax. However, since the portfolio
choices are different between the two tax systems, it is difficult to claim that
they are equivalent in the normal sense. Typically, the equivalence of two tax
systems is usually taken to mean that no economic choices are affected by the
change from one system to another (see Lockwood, de Meza, and Myles, 1994).
The systems described above do not satisfy this definition of equivalence since
portfolio choices and the allocation of risk change in the move between systems.

What we prove in this paper is that if the income tax is levied only on the
return to investment in excess of the riskfree rate then the portfolio choice for
consumers is the same as for a consumption tax levied at an appropriate rate.
Furthermore, the level of government risk does not change and, since individual
choices do not change, this is achieved by an entirely passive government and not
one which adjusts to accommodate individual behavior. The two tax systems are
hence equivalent in a much stronger sense than has been shown previously. The
only effect of switching between an income tax levied on the risk premium and
a consumption tax is to reallocate the safe component of government revenue
over time but the present value of revenue is unchanged.

The policy relevance of this result is to show that it is possible to convert an
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income tax into an expenditure tax by exempting the riskfree return on savings
from taxation. Doing this will provide a tax system that is equivalent to a
consumption tax and provide all the efficiency gains usually associated to the
switch. The change in base becomes much closer to an administrative detail
than a revolution in tax structure.

Section 2 describes the economy we analyze and presents the equivalence
result. Section 3 provides a discussion of the policy implications.

2 Equivalence

What we want to prove the equivalence of two tax systems in an economy
with uncertainty. To do this we adopt the standard model from financial eco-
nomics and represent uncertainty by future states of nature. A portfolio is then
described by an allocation of consumption it induces across future states of na-
ture. The tax system can potentially affect the allocation between present and
future consumption, and the allocation of consumption across future states.

The economy has two time periods. Time 0 which is the present, and time
1 which is the future. The state at the present time is known. At time 1 there
are n + 1 possible states. These states are indexed i = 1, ..., n + 1. There are
n risky assets and one riskfree asset. The risky assets are indexed j = 1, ..., n.
The return on risky asset i in state j is rij . The return on the riskfree asset is
rf in all states.

At time 0 a representative consumer with income M chooses current con-
sumption C0, the amount to invest in risky assets, a, and a division of the
investment between the riskfree and risky assets. The investment in risky asset
j is αj and the investment in the riskfree asset is a −

∑
j αj . The portfolio

selected determines the level of consumption if state i arises as Ci.
Note that we have assumed that there are as many assets as there are states.

Implicitly we are assuming that the assets span the set of states. It will be
seen that this is not necessary for our results. However, if the assets do not
span a number of issues arise that have not received satisfactory answers in the
finance literature. In particular, in an incomplete market consumers may have
no optimal portfolio so that rational choice does not provide an outcome

The theorem we will prove is the following.

Theorem 1 An income tax system with rate t that taxes only the risk premium

is equivalent to an expenditure tax with rate τ when t = τ
1+τ

.

By equivalent we mean that choices which are optimal for every consumer
under the expenditure tax remain optimal when it is replaced by the income
tax and that neither the present value nor the riskiness of government revenue
change.

Proof. Consider an income tax that taxes only the return above the riskfree
rate and provides full loss offset for returns below this. The consumption levels
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of the consumer are

C̄0 = M (1− t)− ā, (1)

C̄i =



ā−
∑

j

ᾱj



 (1 + rf ) +
∑

j

ᾱj
(
1 + rf +

(
rij − rf

)
(1− t)

)

= ā (1 + rf ) +
∑

j

ᾱj
(
rij − rf

)
(1− t) , i = 1, ..., n+ 1, (2)

where the bars denote the values of the choice variables under the income tax.
For the expenditure tax the consumption levels are

(1 + τ) Ĉ0 = M (1− t)− â, (3)

(1 + τ) Ĉi = â (1 + rf ) +
∑

j

α̂j
(
rij − rf

)
, i = 1, ..., n+ 1, (4)

where the hats denote the values of the choice variables with the expenditure
tax.

Contrasting (2) to (4) shows that setting

ā =
1

1 + τ
â, (5)

and
1

1 + τ
α̂j = ᾱj (1− t) , (6)

results in
C̄i = Ĉi, i = 1, ..., n+ 1. (7)

Using (5) to substitute for ā in (1) and then contrasting to (3) shows that
C̄0 = Ĉ0 if

t =
τ

1 + τ
. (8)

This establishes that the consumer choices are identical if the tax rates for the
two systems satisfy (8). It remains to check that the distribution of government
revenue is identical for the two systems.

The tax collected by the income tax at time 0 from the consumer is

R̄0 = tM, (9)

and in state i
R̄i =

∑

j

ᾱjt
(
rij − rf

)
. (10)

For the expenditure tax

R̂0 =
τ

1 + τ
[M − â] , (11)
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and

R̂i =
τ

1 + τ



â (1 + rf ) +
∑

j

α̂j
(
rij − rf

)


 . (12)

Using (5) and (8) it follows that

R̂0 = tM −
t

1− t
ā. (13)

Similar substitutions give

R̂i =
t

1− t
ā (1 + rf ) +

∑

j

ᾱjt
(
rij − rf

)
. (14)

Contrasting (13) to (9) and (14) to (10) shows that the risky component of
revenue is

∑
j ᾱjt

(
rij − rf

)
for both systems in state i. The level of revenue

collected by the expenditure tax is lower at time 0 but this is exactly offset by
the sure component of revenue in each state i. The present discounted value
of these flows is equal when discounted at the riskfree rate rf . But this is the
correct rate to use for these certain flows.

The tax revenue raised from each consumer is the same for the two tax
systems. Therefore aggregate tax revenue is unchanged. This completes the
demonstration of equivalence.

3 Conclusions

The policy relevance of this result can be observed by recalling the numerous
contributions to the literature that suggest a consumption tax is more efficient
than an income tax. The basis for these claims is that an income tax distorts
the saving decision through the “double taxation” of income from saving. It
is argued that this distortion reduces saving and, hence, reduces output over
time in models of economic growth. The consumption tax does not cause this
distortion and is therefore recommended on efficiency grounds.

The adoption of a consumption tax has been proposed by several tax reviews,
in particular the Meade Review of UK taxation in 1978. As yet, no major
economy has followed this recommendation. One possible explanation could be
that the switch from income base to a consumption seems a major shift in policy
with major choice and revenue implications. Our equivalence result shows that
this is mistaken and that a more minor change in the structure of the income
tax — the taxation only of the risk premia — achieves the same equilibrium as
the expenditure tax. This seems to be a simpler and more politically acceptable
route to the desired outcome.
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