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Abstract

Using a two-period, two—commodity model, formulae for
optimel rates of taxes under two revenue—neutral tax regimes
- (a) Expenditure tax and (b) Taxes on capital and
consuniption goods - are derived. Under the two tax regimes
counsidered, it is found that at optimum the implicit rate of
tat on the capital good is higher than that on the
consuaption good. Alsn, the dimplicit rate of tax on the
capital good under one tax regime is different from that

under the other regine.



On Choice Between Expenditure Tax and Taxes on
Consumption and Capital Goods

M N Murty

1. Introduction

The problem of substituting a direct tax on consumption expendi-
ture (or an expenditure tax, as originally conceived by Kaldor, 1957
with coanodity taxes (indirect taxes) is as iaportant a problen In ne »
developing countries today as is the problem of substituting expenditure
tax with incoue taxes {direct taxes) in the developed world. Ever since
the pioneering work of Kaldor (1957) there has been a lot of lively
debate (iJS Treasury, 1977; Feldstein, 1978; Bradford, 1989;
Fullerton, Shoven and Whalley, 1983) about the relative effects of
expenditure and income taxes on various fiscal objectives like resource
mobilisation, growth and equity. In contrast, little attention has been
paid to the problem of substituting an expenditure tax with comaodity
taxes in spite of its importance in the current developing world. For
instance, expressing his view on menoranda on tax reforms submitted to
the Royal Commission on Taxation of Profits and Income {appointed in
1950) by Comnission’s Sub-Committee of FEconomists, Lord Butler, the

then Chancellor of Exchequer said,

"With the level of indirect taxation which we have now reached,
and the extent to which the expenditure of those whose expenditure
is not confined to necessaries inclule a large element of payaent
of tax, It seens to me that it would be impossible to carr

through the examination of a scheme of taxation on expenditur;
without also examining on fairly fundamental lines the scope anl
purposes of indirect taxation.” (Kaldor, 1957, p.7)
Lord Butler”s view on the expenditure tax vis-a-vis indirect
taxation Iin Britain during the early fifties seeas to be more relevant
for designing tax reforms in many developing economnies (Murty, 1987).
For exaaple, in a developing country like TIndia 80 per cent of tax
revenue comes from commodity taxation while direct taxes are mnajor
sources of revenue to government in many developed countries. The

problem of having a uniform tax on all consumption goods (which can be

interpreted as proportional tax on consumnption expenditure) in relation



to differential commodity taxation is examined in detail with the help

1 It is established that for

of static optimal commodity tax models.
certain types of utility functions for households (especially with weak
separability between leisure and consumption goods), uniform commodity
taxation is optimumn. However, in most of these models indirect taxes on
capital goods are not considered. Households may save part of their
income and spend it in acquiring capital goods in the current period

which guarantee then certain amounts of consumption goods in

future even if they do not earn any type of income in future, including

was€e income. In this case, a uniform tax on consumption goods mezns a
uniform tax on current and future consumption expenditures while
differential commodity taxation implies different rates of taxes on

consumption goods and capital geods.

In this paper, we consider two alternative revenue-neutral tax
regimes: (a) A direct tax on present and future consumption expenditures
and (b} Taxes on consumption and capital goods using a simplie two period
- two comnodity mocel. We derive formulae for optimal rates of taxes
and comment on the relative rates of taxes on consumption and capital
goods. The plan of the remaining paper is as follows: Section 2
presents a model of expenditure tax while Section 3 deals with the

problex  of t
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xes on capital and consumption goods. Conclusiens are
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2. The Model of Expenditure Tax

[629]
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Let us consider & representative individual ir the e @V who

earns wage income and spends it in acquiring a consumption good and a

&Y

capital good in the current period. The individual has no wage income
in the future. The consumption good he purchases in future depends upon
the amount of capital good he purchases in the current period as

explained by the production functional relationship

X3 = F (850) ¢9)
$X90 5 X350

Xog : Capital good purchased by the individual in the current



period, and

Consumption good purchased by the individual in the future.

Xll :
The individual has the following utility function
(2)

U (X1 X115 1)

where
X1 ¢ Consumption good purchased by the individual in the current
period.

L : Current period labour supply of the individual.
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f Py and P, are respectively producer prices of consumption and capital
without the tax situation is defined as

3

goods, the consumer’s budget

where w is the wage rate.
Taking consumption good &as numeraire if there is a tax on consumpticn
expenditure at the rate “e”, the individual”s budget constraint becomes
1+r
rate of time preference. The govermment s revenue

where r is the
constraint is defined as
(5)

e XlO + € Xll _ R
l+r



Using (4) we can alternatively write (5) as

WL'XlO_-\]] =

(7))

‘ e i cndividual s
G: (1), (2) and (4), the flrst order conditions for the individua
: ] ; (G G

ptility maximication are given as

Uy o= (e

U= (1+e) T~ (XNan)

Ln T 2 LlTe) i SNICK:
1 +r

v = AW

L

(6)

s . C e .
where 2 is the wmarginal utility of money income. The individual’s

budget constraint (4) can be alternatively written as

(1+e) Xig * (1+e) o Xag wL
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where = is the elastici of average procuctivity
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The problem now is to find out the rate of tax on consumption

ty
nod itself.” VUsing (6), (7) can be uwritten

(7>

(8)

expendi-

tures X;q and X;; that maxinises U subject to the constraints defined by

{(57) and (8). This can be accomplished by wmaximising the

il as o o

Lagrangian with respect to XlO’ X’O and L.

T= U4 AJwL-Ny6X-RP + L (U

l+r 14 T

following

(9



5

Assuming that p is constant, the first order conditions for the maximum

of ¢ are

Up =2+ ulUyy X+ Uy + Uy %0 * U L

Up + 2w+ ufigg

Writing

Ujp1 X100 %

1+ N

+ MUy X530 * U X590+ Uo 4 Up2 LI9O

1+ n 1+ n

X10 * Ug Xp0 + Upp L+ ULl =0

1+

Upy Xp0 ¥ Uy L

1 + n

Upg X100 *

U

Upz ¥p0 * Up2 L

1+

Uy

+ U L

Usp, %20
1 + n

LL

and substituting (6) in

U

(10), (11) and (12) we have

(- -EE) — 0~ aya-uly

o (1—HL)

or equivalently

+ (O - ) (1-uh)

(10)

(11)

(12)

(13)



(3= ) (1-HY) = (- = @) (1-H?- nH?)
1+ 7 (14)
o =
A (- + ¢ = a-n%- 4n?)

1 + n

Therefore at optimum, the expenditure tax should be such that

-2 - 2
1-H = (15)
1 +
Alternatively
H1 - HZ - "
1- (nl-n?) (157)

Equations (13) and (l14) are implicit functions since H', H2 and HL also
depend upon e. Also, the optimum rate of expenditure tax should be such

2 . . -
that Hl and H® satisfy the equation (15).
Proposition 1
A direct tax on present aand future consumption expenditures

implies at optimum a tax on capital good which is higher than the

uniform rate of tax on present and future consumption expenditures.

Proof : At optimum, the producer price of the capital good is
P
=s2>1
1+r
with the assumption F~ > 1 + r. With the tax on present and future

consumption expenditures, the implicit consumer price of the capital

good at optimum is

P=(l+e)s (16)



Therefore the implicit tax on the capital good at optimum is

}2 =(l +e)s-s=¢es (17)
”»
Given s > 1 we have to > e (18)
QED
3 Taxes on Consumption and Capital Goods

Let there be equal revenue raising commodity taxes as compared to
an expenditure tax at the rates t; and t, respectively on consumption

and capital goods. Then the consumer”s budget constraint becomes

(1+t1) X1 * £y Xpo + (A4t Xyy =y, (19)
1 +r

and the government”s revenue constraint is

t) X190 ¥ty X0 * t1 X117 = R (20)

1 +r
From (19) we can alternatively write (20) as

wL - Xlo - Xll = R (20’)
l+r

Utility maximising conditions for the consumer are
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Using (21) we can write (19)4 as

Uy + an ty
Up Xy ¥ = X5t U L = 0 (22)
(1 + n)
The optimal rates of taxes on consumption and capital goods are

determined by maximising the following Lagrangian with respect to XlO;L

and Xzo.
¢ = U+ 0 [whX g Xy] “R]+ u[Ug X gtUp+ anty  X,0HUp L] (23)
l+r 1 +m
Up -2+ MUy Xyt +Upy Xpg + U L] =0 (24)
1+

I+r 1 + n
Up 2wt [Ugp X9 + Uy Xpg ¥ U L+ U} =0 (26)
1 +7
Writing

U1 %10 * Upp X0 ¥ ULy L

1+

Uy



Ujpg  Xjg9 +tUpp  Xpg+ U p F7 L

14+ N
w2 = -
Uy
UL %10 + Upp Xpp + UL L
1+ n
rb = -
Uy,
we have
G- o) (1 -HY) = (= o (-8
ty = (27)
a(1-g) ~ (v — &) (1-ul)
s 4 (1-uY) - (1+t)) [ a(1-HY) - O.-2) (1—(1+q)u7-)]}
(1 +7
t2 = L
A(l-H) (=3 (1 -(1+n) e (28)

1+ 7

Equations (27) and (28) are implicit functions in t; and t, for Hl, H2
and HL also depend on t and t,. Nevertheless, they describe the
relationship between taxes and the demand system parameters for consump-—

tion and capital goods at optimum.
Proposition 2

Differential taxes on consumption and capital goods imply at

optimum a tax on capital good higher than that on consumption good.

Proof: At optimum, the producer price of capital good is
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With the taxes on consumption and capital goods, the implicit purchaser

price of capital good at optimum is given by (20) as

Therefore, the implicit tax on capital good is given as

4

ty) = pp=s = ty + t; s (30)

Also given s > 1, we have ty s 2 ty
Therefore we have
Q E D. 31)

Proposition 3

At optimun, the implicit rate of tax on the capital good with
respect to differential commodity taxation can be different from the
implicit rate with respect to a direct tax on present and future

consumption expenditures.

Proof: From (17) and (30) we have implicit rates of taxes on
capital good with respect to expenditure and commodity taxes as e s and

t2+tl S.
From the equations (13), (14), (27) and (28) we can write
e s i ty + t; s

< (32)
QED



11

Proposition 4

If supply of labour is completely inelastic, the optimal tax on

capital good is zero.

Proof: If supply of labour is completely inelastic (HL—>aa) we have
from (27) and (28)

A— o

t; = — (33)

s( A- (1+t1) a)
o (34)

substituting (33) in (34) we have

t2 =0
QED.

This result in turn implies that optimal tax on savings out of current
income that are used to buy a capital good is zero. The optimal tax is
a proportional tax on consumption expenditure (current and future). A
similar result is obtained by Atkinson and Stiglitz (1972) using a model
in which an individual lives for n periods, consume s Xi in period i and
supplies labour L in period 1. They found that sufficient condition
for the consumption tax to be optimal is that there be weak separability
between consumption and leisure. Qur result is comparable to their
result because the assumption of completely inelastic supply of labour

implies the separability between leisure and other consumption goods.
Proposition 5

If supply of labour is perfectly elastic we have inverse

elasticity rule for optimal commodity taxation.
.

[¢He-i
12 i) Sy
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Proof: If cross price effects are zero, we have
Y11 x5 V22 X20
1 2
gl =- ———— amd Bw= — | v, (36)
Uy 1+ n

From (21) we have

8
6X10 X,

Ul]. = a, U22 = a (37)

Using (37) in (36) we have

= - —  and H? — (38)
€11 €22
where e;; and ep, are own price elasticities of demands for Xyg and Xy4.

. L
In addition, if supply of labour is perfectly elastic (H 0), we can

write (27) and (28) as

tl =
af (r-ay 4 (1= Lk D (39)
s{(14n) M| (=a) - (14t (1) =) = (A-1ljepy |1}
ty = e (40)

a(1+n)/ (A =) + (1 - 1/|922 |)
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4. Conclusions

We have derived the formulae for optimal tax rates under the two
tax regimes considered. These formulae are implicit functional
relationships in tax rates, and demand and production -function

parameters that should hold good at optimum.

We have shown that

(a) A direct tax on present and future consunption expenditures
implies at optimum a tax on capital good which is higher than the

uniform rate on consumption expenditures.

(b) Differential taxes on consumption and capital goods also imply at

optimum a tax on capital good higher than the tax on consumption

good and

(c) At optimum, the implicit rate of tax on the capital good with
respect to differential commodity taxatiorn can be different from
the implicit rate with respect to a direct tax on consumpiton

expenditure.

(d) If the supply of labour is completely imelastic, the optimal rate

£

of tax on capital good is zero. We have on.yv tax on consuzption

good purchased in present and future.



Notes
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Stern (1987) for example provides a review of literature on this

subject.

n is assumed

See also Atkinson and Stiglitz (1977).

derivations.

We have

ty X0

+

(1+ty) Xpy

= X3

X’)O

<

and therefore X11
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