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Abstract

We show that in a multisector economy with perfectly competitive
markets, in a steady state the optimal capital income tax is in general dif-
ferent from zero. If distributions service is a market good, the di¤erence
between buyer price of consumption and buyer price of investment is de-
termined by the unit cost di¤erence of distributing these and the market
price of distributions service. We argue that if the buyer price di¤erence
is due to the market price of distribution services, it can induce ine¢ -
cient levels of production, which in turns violates production e¢ ciency.
We show that in a steady state of the Ramsey equilibrium, the optimal
policy that involves a capital income tax/subsidy and di¤erent rates of
labour income taxes can undo the relative price di¤erence and can restore
production e¢ ciency.

Keywords: Optimal Taxation, Ramsey Equilibrium, Distributions Ser-
vice, Primal Approach.

JEL Codes E62, H21, H30.

�University of Southampton, CEPR and Hungarian Academy of Science; email:
av2@soton.ac.uk

yCardi¤ University; email: selimst@cardi¤.ac.uk
zThe authors would like to thank Berthold Herrendorf of Arizona State University for

important comments on an earlier version of the paper.

1



1 Introduction

One of the key �ndings of the Optimal Taxation literature is that taxing capital
income is a bad idea. Chamley (1986) and Judd (1985) show that if the equi-
lbrium of a canonical one sector neoclassical growth model has an asymptotic
steady state, the optimal policy is eventually to set the tax rate on capital in-
come to zero. Their key argument is that since capital income taxation serves
neither e¢ ciency not redistributive purpose in the long run, it is not optimal to
tax capital income. Correia (1996) and Judd (1999) argue against taxing capi-
tal income because the intertemporal pattern of capital income tax distortions
are inconsistent with the well established commodity tax principle. Atkeson,
Chari and Kehoe (1999) show that the optimality of zero capital income tax is
analytically robust even if one relaxes some of Chamley�s (1986) assumptions.
They show that this result holds in an economy with heterogeneous agents, or in
an economy with endogenous growth, or in an open economy, or in an economy
where the agents live in overlapping generations1 .

In this paper, we show that in a neoclassical economy where distributions
service is a market good, in a steady state the optimal capital income tax rate
depends on the optimal labour income tax rates, and the optimal capital income
tax rate is in general di¤erent from zero. We thus contribute by presenting an
important extension to both the Chamley-Judd result and the Atkeson et al.
(1999) analysis of their result. We show that if the unit cost of distributing
consumption is di¤erent from the unit cost of distributing investment, the buyer
price of consumption and the buyer price of investment both depend on the
relative price of distributions service. For any di¤erence in the buyer prices of
consumption and investment that is due to a change in the price of distribution
service, government can tax capital income at the Ramsey optimum, and such a
tax restores production e¢ ciency. This policy is supported by di¤erential labour
income taxation which undoes the capital income tax distortions. In short, we
argue that in a class of general equilibrium models with competitive markets, in
a steady state the optimal capital income tax is in general di¤erent from zero.

We develop a simple neoclassical model that has a large number of identical
utility-maximizing households, two production sectors that produce a composite
consumption-investment good and distribution services, a retail sector that uses
distribution services to distribute consumption goods and investment goods to
households, perfectly competitive markets, and a government that �nances an
exogenous stream of purchases by levying a set of distorting �at rate taxes on
income from two factors,namely, labour and physical capital. We derive the
decentralized equilibrium and de�ne the well-known Ramsey (1927) problem:
given a preset revenue target, how should the government choose tax rates such

1Chari and Kehoe (1999) and Erosa and Gervais (2001) present a comprehensive survey
of a class of general equilibrium models where the optimality of zero capital income tax is
robust.

2



that these tax rates maximize social welfare and generate allocations and prices
that are implementable in a decentralized equilibrium.

In our model since distribution services are costly and sold in a competitive
market, the unit cost di¤erence of distributing consumption and investment
drives a di¤erence between buyer price of consumption and buyer price of in-
vestment. While this di¤erence is �xed for a given relative price of distributions
service, the di¤erence in relative price of consumption and investment that is
due to a change in relative price of distributions service can induce ine¢ ciently
large or small production of a particular good, which is not consistent with the
production e¢ ciency argument. We argue that in a steady state of the Ramsey
equilibrium, a capital income tax supported by di¤erent rates of labour income
tax (across sectors) can undo the relative price di¤erence and restore the pro-
duction e¢ ciency condition. We thus argue that a capital income tax can be a
long run optimal policy if it is supported by di¤erential rates of labour income
taxes.

Prior to our paper, several studies have discussed conditions on preferences
and technology for which the steady state optimal policy in a competitive econ-
omy may involve a nonzero tax rate on capital income. Jones, Manuelli and
Rossi (1997) show that in a model with endogenous growth through human cap-
ital accumulation, the optimality of zero capital income tax is in general valid.
But they argue that the optimal capital income tax rate may be nonzero if the
level of capital stock appears as an argument in the utility function. Atkeson
et al. (1999) argue that in a one sector economy where capital and labour
income taxes are same for all types of agents, in a steady state zero capital in-
come taxation is optimal if the production function is separable between capital
and labour. Chari and Kehoe (1999) show that in an economy where agents
live in overlapping generations, the optimality of zero capital income tax is only
valid if agents�preferences satisfy certain homotheticity (over consumption) and
separability (between consumption and leisure) properties2 .

In the current paper, we argue that a more useful approach to validate
the optimality of capital income taxation is to explain its e¢ ciency properties
without any explicit restrictions on preferences or technology. We develop a
model with the most standard utility function and production functions, and we
argue that the underlying intuition of the optimality of capital income taxation
is much broader and clearer than that discussed solely on the basis of preference
and technology speci�cation. In our analysis, the optimality of setting a tax
on capital income stems from the di¤erence in relative price of distributions
service and the consumption-investment good. This idea is primarily due to the
interdependence of capital and labour margins.

2Jones et al. (1997) argue that if one imposes the same homotheticity and separability
restrictions on preferences, in a steady state of an endogenously growing economy the optimal
policy involves zero tax rates on all transactions. The government in such an economy would
frontload revenue and use bonds to �nance future consumption stream.

3



In a competitive equilibrium of a multisector neoclassical model, capital and
labour margins are in general interdependent. Their interdependence makes
the steady state optimal capital income tax rate and optimal labour income tax
rate interdependent. We �rst show such an interdependence in a setting where
we explicitly model retail services as a market good. With a competitive retail
market, the buyer price of consumption and the buyer price of investment both
are increasing functions of their corresponding costs of distribution, and the
market price for distributions service. Quite clearly, in a competitive equilib-
rium the relative price di¤erence of consumption and investment is due to the
unit cost di¤erence of distributing them. With �xed marginal cost of distri-
bution, this di¤erence is in general �xed for a given level of the market price
for distributions services. In a competitive equilibrium with e¢ cient produc-
tion, the relative price di¤erence of consumption and investment should only
be characterized by this �xed di¤erence; this is because with e¢ cient produc-
tion, due to the interdependence of capital and labour margins the equilibrium
prices of the consumption-investment good and distributions service would re-
�ect e¢ cient allocation of capital and labour across the two sectors. Thus in a
competitive equilibrium, if allocations of capital and labour satisfy the produc-
tion e¢ ciency condition, price of the consumption-investment good and price of
distributions service are same (and the di¤erence in buyer price of consumption
and investment is solely due to unit cost di¤erence).

We argue that if the relative price di¤erence of consumption and investment
varies for any change in the market price of distributions service, it generates
ine¢ cient allocations of capital across sectors � a problem that can be solved
by optimal taxation. For instance, if in a competitive equilibrium price of distri-
butions service is lower than that consistent with production e¢ ciency (or more
simply, lower than the price of consumption-investment good), the ine¢ ciency
is due to higher allocation of capital and labour in distributions service pro-
duction and lower allocation of these factors in consumption-investment good
production. The optimal policy should tax capital income and set higher labour
income tax in the distributions service sector, which would encourage agents to
shift capital and working time in the sector that produces the consumption-
investment good.

2 The Environment

Time is discrete and runs forever. There are two goods traded in sequential
markets in each period: a consumption-investment good, zt, and distribution
services, st. The consumption-investment good can be used for private con-
sumption, ct, for government consumption, gt, and for investment, xt. We
assume that producers sell the goods on the wholesale market. Retailers deliver
the goods to the consumer or the government with a technology that combines
one unit of consumption with  c units of distribution services, or one unit of

4



investment with  x units of distribution services. Consequently, the economy�s
resource constraints can be written as:

ct + gt + xt � fz(kzt; nzt) (1)

 c(ct + gt) +  xxt � fs(kst; nst) (2)

where f i(kit; nit); i = fz; sg is constant returns to scale technology de�ned
over capital and labour inputs, and they satisfy standard regularity conditions.
Assuming that capital depreciates at rate � 2 (0; 1), the law of motion for capital
accumulation can be written as:

kzt+1 + kst+1 = xt + (1� �)(kzt + kst) (3)

The economy is populated by a continua of measure one of identical house-
holds. Households are endowed with � > 0 units of time at each period, k0 > 0
units of capital at period 0, and property rights of �rms. They supply working
time and capital to �rms in the productions sectors. They derive utility from
consumption and leisure. The preferences of the representative household are
given by the utility function:

1X
t=0

�tu(ct;�� nzt � nst) (4)

where � 2 (0; 1) is the discount factor, � > 0 is the time endowment of
the households. The utility function is strictly increasing in consumption and
leisure, and satis�es standard regularity conditions.

We assume that government�s revenue target is exogenously given, and in
order to raise this preset revenue target the government levies �at rate taxes on
the income from the two capital stocks at rates �kzt and �

k
st, and on the labour

income from the two sectors at rates �nzt and �nst. We ommit consumption
taxes for simplicity. As it is well known consumption and labour taxes are
equivalent in this framework. We assume that the government runs a balanced
budget each period, and there is an e¤ective commitment technology which
makes the government choose and announce a tax policy once and for all time.
The government�s budget constraints for all t are:

pctgt � �nztwztnzt + �
n
stwstnst + �

k
ztrztkzt + �

k
strstkst (5)

where wit is the wage rate and rit is the rental rate of capital for i = fz; sg,
and pct is the relative price of consumption (the buyer price) in terms of the
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consumption-investment good. The representative household chooses the allo-
cation fct; nzt; nst; kzt+1; kst+1g1t=0 taking taxes, prices and k0 = kz0 + ks0 as
given so as to maximize (4) subject to the budget constraints:

pctct+pxt [kzt+1 + kst+1] � Rztpxtkzt+Rstpxtkst+(1��nzt)wztnzt+(1��nst)wstnst
(6)

with Rit � 1 + (1 � �kit)
�
rit
pxt
� �
�
, i = fz; sg, and pxt is the relative price

of investment (the buyer price) in terms of the consumption-investment good.
The capital income tax rate is a tax rate net of depreciation, such that after tax

income to capital is equal to
h
(1� �kit) ritpxt + 1� �

i
pxtkit + �pxtkit�

k
it.

With �t�t as the Lagrange multiplier on period t version of (6), optimality
of consumer�s decision implies that:

uc(t)

pct
= �t (7)

ul(t)

uc(t)
=

(1� �nzt)wzt
pct

=
(1� �nst)wst

pct
(8)

uc(t)

�uc(t+ 1)
=

�
pct
pct+1

��
pxt+1
pxt

�
Rt+1 (9)

with Rt � Rzt = Rst, and where uc(t) and ul(t) are the partial derivatives
of the utility function with respect to consumption and leisure, respectively.

In the retail sector, retailers purchase distribution services and the consumption-
investment good, and sells consumption (to households and to the government)
and investment (to households) with a technology that combines one unit of
consumption with  c units of distribution services, or one unit of investment
with  x units of distribution services. Optimal resource allocation in the retail
sector equates marginal revenues with marginal cost, implying that:

pct = 1 +  cpst (10)

pxt = 1 +  xpst (11)

where pst is the relative price of distribution services in terms of the consumption-
investment good. Thus, the purchase price of each good depends on the price
of distribution services, and the unit cost of distributing these goods. With
constant marginal cost of distribution, the di¤erence between buyer price of
consumption goods and buyer price of investment goods is simply a function of
the price of distributions service.
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Firms in production sectors own nothing except the technology. They hire
capital and labour from households, and competitively maximize pro�ts. Op-
timality in the production sectors requires that marginal products are equated
with the rental prices of the production factors, implying that equilibrium factor
prices satisfy:

rzt = fzk (kzt; nzt) (12)

wzt = fzn(kzt; nzt) (13)

rst = pstf
s
k(kst; nst) (14)

wst = pstf
s
n(kst; nst) (15)

De�nition 1 A feasible allocation is a sequence fkzt; kst; ct; gt; nzt; nst; xtg1t=0
that satis�es equations (1), (2) and (3).

De�nition 2 A price system is a 7-tuple of nonnegative bounded sequences
fpct; pxt; pst; rzt; rst; wzt; wstg1t=0.

De�nition 3 A government policy is a 5-tuple of sequences
�
gt; �

n
zt; �

n
st; �

k
zt; �

k
st

	1
t=0
.

De�nition 4 (Competitive Equilibrium) A competitive equilibrium is a
feasible allocation, a price system, and a government policy such that (a) given
the price system and the government policy, the allocations solves the �rms�
problems in production sector, the retailer�s problem, and the household�s prob-
lem; and (b) given the allocation and the price system, the government policy
satis�es the sequence of government budget constraints (5).

Given the government�s preset revenue target, k0 = kz0 + ks0 > 0, and
the set of parameters of the model, for a particular sequence of tax ratesne�nzt;e�nst;e�kzt;e�ksto1

t=0
, a competitive equilibrium for this economy can be char-

acterized by the solution to the system of equations that includes transversality
conditions, (1), (2), (3), (5), (8), (9), (10), (11), (12), (13), (14), and (15), in the
set of unknowns fkzt+1; kst+1; ct; gt; nzt; nst; xt; pct; pxt; pst; rzt; rst; wzt; wstg1t=0.
The equations (1), (2), and (3) as part of the competitive equilibrium condi-
tions characterize that a competitive equilibrium allocation satisfy market clear-
ing conditions for the consumption-investment good and distributions service.
Equation (5) says that the government�s budget is balanced each period, and
this equation is part of the competitive equilibrium conditions because the allo-
cations, prices and the government policy must satisfy either the household�s or
the government�s budget constraint. The remaining equations simply say that
allocations and prices in a competitive equilibrium must satisfy household�s,
retailer�s and �rms�optimal decisions.
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3 The Ramsey Problem

Notice that indexed by di¤erent government policies, there can be many com-
petitive equilibria. This multiplicity motivates the optimal taxation problem,
i.e. choosing taxes that (a) maximize welfare, and (b) can be implemented in a
competitive equilibrium. More formally:

De�nition 5 (Ramsey Problem) Given the government�s preset revenue tar-
get and the household�s initial stock of capital, the Ramsey Problem is to choose
a competitive equilibrium that maximizes (4).

We use the primal approach to derive the conditions that characterize the
Ramsey allocation. Then we look for the taxes that can implement the second-
best wedges. This approach was primarily proposed by Atkinson and Stiglitz
(1980); we closely follow the approach presented in Ljungqvist and Sargent
(2000, ch. 12). The Ramsey allocation can be characterized by choosing an
allocation. The planner chooses the allocation fct; nzt; nst; kzt+1; kst+1g1t=0 so
as to maximize (4) subject to the resource constraints (1), (2), and (3), and an
implementability constraint that ensures that resulting taxes, allocations and
prices are consistent with the competitive equilibrium. In order to derive the
implementability constraint, we �rst iterate the household�s budget constraint
(6) backwards in order to derive its present value version. We then rerun the
representative household�s optimization problem using the present value budget
constraint. Using the set of competitive equilibrium conditions, we substitute
out prices and taxes in the present value budget constraint in order to derive
an intertemporal constraint that involves initial conditions and allocations.

More precisely, we evaluate (6) at period T , and divide by the term pxt
TQ
j=1

Rj .

We then evaluate the resulting expression at period T �1, and add the two. We
iterate this process backwards from T � 2, and �nally add period 0 version of
(6). We impose terminal conditions to derive:

1X
t=0

[pctct � (1� �nzt)wztnzt � (1� �nst)wstnst]

pxt
tQ

j=1

Rj

= R0(kz0 + ks0) (16)

De�ne the Arrow-Debreu price qot = pct

"
pxt

tQ
j=1

Rj

#�1
, and rewrite (16) as:

1X
t=0

qot ct �
1X
t=0

qot
pct
[(1� �nzt)wztnzt + (1� �nst)wstnst] = R0 (kz0 + ks0) (17)
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The representative household chooses allocations fct; nzt; nstg1t=0 so as to
maximize (4) subject to the constraint (17). The optimality conditions include
(8), (17) and:

qot = �t
pc0uc(t)

px0uc(0)
(18)

Use (18) and (8) in (17) in order to derive the implementability constraint:

1X
t=0

�t fuc(t)ct � ul(t) (nzt + nst)g � 

�
c0; nz0; ns0; �

k
i0; �

n
i0

�
= 0 (19)

with 

�
c0; nz0; ns0; �

k
i0; �

n
i0

�
= R0

px0
pc0
uc(0) (kz0 + ks0), taking the govern-

ment�s preset revenue target, capital income tax rates in period 0, i.e. �ki0, and
the household�s stock of capital in period 0, i.e. k0 = kz0 + ks0, as given.

De�ne the Pseudo utility function:

G (ct; nzt; nst; �) � u (ct;�� nzt � nst) + � [uc(t)ct � ul(t) (nzt + nst)] (20)

where � � 0 is the Lagrange multiplier associated with the implementability
constraint, (19). Since Gnz = Gns for all t, we use Gn(t) to denote the partial
derivative of G with respect to labour in period t. Combine (1) and (3) in order
to derive the resource constraint:

ct + gt + kzt+1 + kst+1 � fz(kzt; nzt) + (1� �) (kzt + kst) (21)

Let �zt and �st be the Lagrange multipliers associated with the resource con-
straints (21) and (2), respectively. The Ramsey equilibrium conditions involve
(21), (2), (19), and:
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Gc(t) = �zt

�
1 +  c

�st
�zt

�
; t � 1 (22)

�Gn(t) = �ztf
z
n(t); t � 1 (23)

�Gn(t) = �stf
s
n(t); t � 1 (24)

�zt
�zt+1

= �

24 (1� �)
�
1 +  x

�st+1
�zt+1

�
+ fzk (t+ 1)�

1 +  x
�st
�zt

�
35 ; t � 1 (25)

�zt
�zt+1

= �

24 (1� �)
�
1 +  x

�st+1
�zt+1

�
+ fsk(t+ 1)

�st+1
�zt+1�

1 +  x
�st
�zt

�
35 ; t � 1 (26)

Gc(0) = �z0 + �s0 c +
c0 (27)

Gn(0) = ��z0fzn(0) + 
nz0 (28)

Gn(0) = ��s0fsn(0) + 
ns0 (29)

The Ramsey allocation is an allocation fct; nzt; nst; kzt+1; kst+1g1t=0 and a
multiplier � � 0 that satis�es the system of di¤erence equations formed by (22)-
(29), (21), (2), and (19). After solving for the Ramsey allocation, we can solve
for the prices generated by Ramsey tax plans, and the Ramsey tax plans that
implement the Ramsey allocations and the prices in a competitive equilibrium.

4 Analytical Results

We will discuss optimal policy in an asymptotic steady state. We consider a case
in which there is a T � 0 for which government�s revenue target is asymptotically
constant for all t � T . We will also assume that the solution to the Ramsey
problem converges to a time-invariant allocation, so that consumption, capital
allocation and working time are constant after some time.

Proposition 1: In a steady state, the Ramsey policy generates allocations that
satisfy production e¢ ciency, i.e. the Ramsey policy generates allocations
for which the ratio of marginal product of capital across sectors equals the
ratio of marginal product of labour across sectors.

Proof. The steady state versions of (25) and (26) are:

1

�
= 1� � + fzk

1 +  x
�s
�z

(30)

1

�
= 1� � +

fsk
�s
�z

1 +  x
�s
�z

(31)
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Together they imply �s
�z
=

fzk
fsk
. From steady state versions of (23) and (24),

�s
�z
=

fzn
fsn
.

Proposition 1 says that if the Ramsey equilibrium has a steady state, the
corresponding Ramsey policy will generate allocations that will satisfy the pro-
ductive e¢ ciency condition, implying that any implementable optimal policy
would not violate the productive e¢ ciency argument.

Proposition 2: In a steady state the optimal capital income tax rate is in gen-
eral di¤erent from zero. The optimal capital income tax rate is zero if and
only if optimal labour income tax rates are equal across sectors.

Proof. Using the fact that after-tax wages are equalized across sectors (consider
steady state version of (8)), and using the steady state versions of (10), (11)
and (12)-(15), the steady state version of the competitive equilibrium condition
(9) can be written as:

1� �
�

=
�
1� �kz

�24 fzk

1 +  x

�
1��nz
1��ns

�
fzn
fsn

� �

35 (32)

1� �
�

=
�
1� �ks

�24 fsk

�
1��nz
1��ns

�
fzn
fsn

1 +  x

�
1��nz
1��ns

�
fzn
fsn

� �

35 (33)

(30) and (32) together imply that

�
1� �kz

�
=

24fzk � �
�
1 +  x

fzn
fsn

�
�
1 +  x

fzn
fsn

�
3524 1 +  x

�
1��nz
1��ns

�
fzn
fsn

fzk � �
�
1 +  x

�
1��nz
1��ns

�
fzn
fsn

�
35 (34)

(34) implies that �kz = 0 () �nz = �ns . It can be shown from (31) and (33)
that �ks = 0() �nz = �ns .

In proposition 2, we show that in a steady state of the Ramsey equilibrium,
the optimal capital income tax rate depends on the optimal labour income tax
rates, and the optimal capital income tax rate is in general di¤erent from zero.
As agreed before, we present this result as a result independent of any explicit
restrictions on preferences and technology3 . In what follows in this section, we
will discuss di¤erent analytical properties of this Ramsey policy. We begin with

3We have simpli�ed our algebra by imposing Gnz = Gns for all t, and if one removes
this simpli�cation, the correspondence between optimal capital income tax rates and optimal
labour income tax rates is still there, although in a less clear form. It is obvious that given the
current analysis, if one imposes further restrictions on preferences and technology, proposition
1 and 2 are unchanged.
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the simplest question: what is the correspondence between the optimal labour
income tax rates and the optimal capital income tax rates?

We attempt to answer this question in proposition 3. As we will discuss
later, proposition 3 also explains how the optimal policy and the correspondence
between the two sets of income tax rates undo the relative price di¤erence. In
addition, we will argue that this correspondence between the two sets of income
taxes assists in explaining how the optimal policy undoes the capital income tax
distortions.

Proposition 3: In the multisector economy, in a steady state if it is optimal
to set higher labour income tax in sector i 2 fz; sg, it is optimal to tax
capital income in the same sector i 2 fz; sg, and set zero tax on capital
income from the other sector.

Proof. Divide (32) by
�
1� �kz

�
and add �. Divide (33) by

�
1� �ks

�
and add

�. Then divide the former expression with the latter, and impose the Ramsey
condition fzn

fsn
=

fzk
fsk
to derive:

1��
�

�
1��ks
1��kz

�
+ �

�
1� �ks

�
1��
� + � (1� �ks)

=
1� �ns
1� �nz

(35)

Since (35) combines both sets of Ramsey conditions (30)-(31) with corre-
sponding competitive equilibrium conditions, (32) and (33), one can analyze
optimal policy in a steady state from (35). Following proposition 2, we will hold
that for a particular set of equilibrium allocation and prices, there is an optimal
policy that sets �ns = �nz ; �

k
s = �kz = 0 in (35), since the policy satis�es (35).

Say for another set of equilibrium prices and allocations, the government de-
cides to implement another optimal policy that uses capital income tax/subsidy
and di¤erential labour income tax rates. We will consider the case where the
government decides to hold �ns �xed at its previous level, but decides to increase
�nz . Given (35), setting �

n
z at a higher level increases the right hand side. At

the Ramsey optimum, any set of implementable tax rates must sastify (35), and
thus increasing the labour income tax rate in sector z must accompany an in-
crease in the capital income tax rate in the same sector from zero level, holding
the capital income tax rate in sector s at the zero level.

With proposition 3, we can now analyze the e¢ ciency property of the optimal
policy and distortion neutralizing property of the correspondence between the
two sets of income tax rates. Say there is low production of distributions service,
and thus the relative price of distributions service is higher than the relative
price of the consumption-investment good. This is due to underaccumulation
of capital and working time in distributions service production sector, which
violates the production e¢ ciency condition. The optimal policy in this case
should set higher labour income tax and a capital income tax in the sector that
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produces consumption-investment good, and should set zero capital income tax
in the sector that produces distributions service. This policy is optimal since the
households will shift capital and working time to the distributions service sector,
which will increase production of distributions service and undo the relative price
di¤erence. Due to the correspondence between labour income taxes and capital
income taxes, and since the optimal policy would always set zero capital income
tax in one sector, the di¤erential labour income taxation will undo the capital
income tax distortions.

In what follows, we will discuss some technical properties of the optimal
policy in a steady state. We will �rst discuss the steady state optimal policy of
taxing labour income when it is optimal to tax capital income at zero rate. We
argue that if utility is linear in leisure, with this policy the optimal labour income
tax rule follows Ramsey�s inverse elasticity rule. After that, we will discuss the
steady state optimal policy of taxing labour income when it is optimal to tax
capital income.

Proposition 4: If utility is linear in leisure, the steady state optimal plan that
involves zero capital income tax involves labour income taxes that satisfy
Ramsey�s inverse elasticity rule, i.e. the optimal labour income tax is high
if the elasticity of marginal utility with respect to consumption is high.

Proof. Following proposition 2, the steady state optimal plan that involves zero
capital income tax also involves same labour income tax rates for two sectors.
For this particular policy, we simplify �ns = �nz = �n. Combine steady state
versions of (8) and (10) to derive:

ul =
uc (1� �n) fzn
1 +  cps

(36)

If utility is linear in leisure, (23) and (24) imply that in a steady state:

(1 + �)ul = �if
i
n; i 2 fz; sg (37)

Also with �ns = �nz = �n, (8), (13), (15) and proposition 1 imply that in a
steady state, �s�z = ps. Since Gc = uc (1 + �)+�uccc, (22) therefore implies that
in a steady state:

uc (1 + �) = �z (1 +  cps)� �uccc (38)

Substituting (38) and (37) in (36), it is straightforward to show that

1� �n = 1�
�

�

1 + �

��
�uccc
uc

�
(39)

The term
�
�uccc

uc

�
in (39) is the elasticity of marginal utility with respect to

consumption, and the right hand side and left hand side of (39) are decreasing

13



in this elasticity and the tax rate, respectively. Consequently, optimal labour
income taxes are higher for higher elasticity of the marginal utility with respect
to consumption.
The higher the elasticity of the marginal utility with respect to consumption,

the lower is the elasticity of demand with respect to prices. This is because
the marginal utility of consumption is closely related to the relative price of
consumption. So, high elasticity of marginal utility with respect to consumption
means a high elasticity of the price with respect to quantity, implying that one
percentage point change in the quantity leads to a large change in the price.
But this also means that a one percentage point change in the price induces
only a small change in consumption implying the demand is inelastic. Since
the economy does not have a consumption tax, the labour income tax does
the equivalent; i.e. if demand for consumption is less elastic, the optimal labour
income tax is higher. This is perfectly consistent with Ramsey�s inverse elasticity
rule.

We now propose a lemma which illustrates a technical property of the steady
state optimal labour income tax rates if the optimal plan involves capital income
taxation.

Lemma 1: If utility is linear in leisure, the steady state optimal plan that in-
volves a tax on capital income must involve optimal labour income taxes
that satisfy

1� �nz
1� �ns

=
fsn
fzn
ps (40)

It therefore implies that in a steady state it is optimal to tax capital income
and set di¤erential rates of labour income taxes if the relative price of
distributions service is not equal to the ratio of marginal product of labour.
It also implies that for this optimal policy the correspondence between the
optimal labour income tax ratio and the optimal capital income tax rate is
given by�
1� �nz
1� �ns

�
fzn
fsn
=
�
�
1� �kz

�
(fzk � �)� (1� �)

 x [1� � � �� (1� �kz)]
=

�
1� � � ��

�
1� �ks

��
� (1� �ks) (fsk �  x�)�  x (1� �)

(41)

Proof. If utility is linear in leisure, in a steady state (37) holds. With (8) and
(10), it therefore implies that in a steady state of the Ramsey equilibrium,

(1� �nz ) =
�z (1 +  cps)

uc (1 + �)
(42)

(1� �ns ) =
�s (1 +  cps)

ucps (1 + �)
(43)

(42), (43) and proposition 1 imply (40). Notice that (40) holds for the steady
state of the Ramsey equilibrium irrespective of the optimal policy; i.e. this
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general condition shows the correspondence between the optimal labour income
tax policy and the relative price of distributions service. For instance, if the
steady state optimal policy is to set zero tax on capital income and same labour
income tax rates (which is one optimal policy from a set of many), the optimal
policy implements allocations and prices such that f

z
n

fsn
= ps (see proposition 4).

By contrast, if the optimal policy is to tax capital income and set di¤erential
labour income tax rates, the left hand side of (40) is not equal to one, and such a
policy implements allocations and price for which fzn

fsn
6= ps. Furthermore, using

the steady state versions of (9), (12) and (14), one can derive

ps =
�
�
1� �kz

�
(fzk � �)� (1� �)

 x [1� � � �� (1� �kz)]
=

�
1� � � ��

�
1� �ks

��
� (1� �ks) (fsk �  x�)�  x (1� �)

(44)

which together with (40) implies (41).

Lemma 1 explains two important �ndings: it �rst shows that the optimal
policy depends on the relative price of distributions service, and then it explains
the correspondence between optimal labour income tax ratio and the optimal
capital income tax rates.

5 Conclusion

In this paper we propose an important extension to the Chamley-Judd result:
we show that in an otherwise standard neoclassical economy where distributions
service is a market good, any di¤erence in buyer price of consumption and
investment can be undone by the optimal policy which taxes/subsidizes income
from capital. This policy is supported by di¤erential labour income taxation
which undoes the intertemporal distortion potential of capital income taxation.
We propose some qualitative characteristics of this result. We argue that in a
steady state of this economy a capital income tax/subsidy is optimal because
it can restore the production e¢ ciency. The model we propose can recover
the standard zero capital income tax result. For instance, if one assumes that
unit cost of distributing consumption and unit cost of distributing investment is
same, the model is a simple one sector neoclassical growth model where relative
price of consumption and relative price of investment are same. In such a model
the Chamley-Judd result holds unconditionally. We show that in an economy
where there is a unit cost di¤erence of distributing consumption and investment,
the Chamley-Judd result is a special case.

(MORE TO BE WRITTEN).
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