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Abstract
We generalize the Diamond-Mirrlees production e¢ ciency theorem, that there should
be no taxes on sectors producing pure intermediate goods, to an environment with political economy constraints. In our economy, allocations and taxation are decided by
self-interested politicians without the power to commit to future policies. The DiamondMirrlees production e¢ ciency result holds even when political economy constraints introduce distortions on labor supply and capital accumulation.
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Introduction

There is now a large literature investigating the various constraints that political economy interactions— in particular, the self-interested objectives of politicians and con‡ict
among groups— place on policies (see, for example, the excellent overview in Persson and
Tabellini, 2000). This literature shows that political economy constraints often lead to
policy distortions and studies how public policy di¤ers under di¤erent political institutions. The theory of public …nance has largely developed without taking these political
economy constraints into consideration and has derived a number of important normative conclusions about the structure of taxation. An interesting current research area is
to integrate the insights of the political economy literature to determine which of these
normative conclusions also have positive content.
In this paper, we take a step in this direction by studying one of the most celebrated
results in theoretical public …nance, Diamond and Mirrlees’s (1971, 1976) productive e¢ ciency theorem. In the standard (normative) framework of public …nance analysis, Diamond and Mirrlees show that optimal tax systems should not involve taxation of (pure)
intermediate goods, even if the menu of taxes includes only distortionary instruments.
The intuition for this result is simple: taxation of intermediate goods will cause productive ine¢ ciency by distorting the allocation of factors of production between intermediate
and …nal goods. By reducing intermediate goods taxation and increasing the taxation of
consumption or income, the total amount of surplus, the “economic pie,”can be increased.
To investigate whether the Diamond and Mirrlees’s result on intermediate goods taxation extends to an environment incorporating political economy distortions, we construct
a simple in…nite-horizon economy building on our previous work Acemoglu, Golosov and
Tsyvinski (2007a,b). The political economy dimension of the model is simple: at each
date, …scal and redistribution decisions are delegated to a politician (or a set of politicians). Politicians are self-interested and can use the available tax instruments to extract
resources for their own bene…t (for example, for their own consumption). Citizens control
politicians as in the standard Barro (1973) and Ferejohn (1986) model and can vote the
politician out of o¢ ce if they are dissatis…ed with his performance. The production side
of the economy is an extension of the neoclassical growth model considered in Acemoglu,
Golosov and Tsyvinski (2007a,b); household supply labor, but in addition to the …nal good
used for production and savings, there is an intermediate good sector. The intermediate
good sector uses capital and labor, while the …nal good sector uses capital, labor and the
intermediate good. We investigate the subgame perfect equilibria (SPE) of this dynamic
game between politicians and citizens, focusing on the best SPE— the subgame perfect
equilibrium that maximizes citizens initial expected utility.
Our main result is that the best SPE always satis…es the Diamond-Mirrlees productive
e¢ ciency condition and involves no taxation of intermediate goods. This is true despite
the fact that political economy does introduce other distortions, and both labor supply
and the level of the capital stock may be lower in the best SPE of our dynamic game than
in an “e¢ cient” allocation. We establish this result …rst by focusing on an economy in
which the politician has access to an unlimited set of tax instruments. We then generalize
this result to the case in which the politician can only use linear taxes.
The intuition for our main result in this paper is similar to the intuition for the classic Diamond-Mirrlees result.1 Political economy considerations— the presence of a selfinterested politician in charge of policies— necessitate rents for the politician. Moreover,
1 It is also similar to the intuition for result in Persson and Tabellini (2000) that in Barro-Ferejohn type
environments with full information, the level of public good provision is undistorted.
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these rents typically introduce distortions on labor supply and capital accumulation. These
distortions ensure that the economy achieves the optimal path of output, balancing the
bene…ts to citizens from higher output with the costs, which involve the greater level of
rents that need to be paid to the politician when equilibrium output is greater. Nevertheless, in the best SPE, given the path of output balancing these factors, taxes should
be raised and rents to the politician should be delivered in the most e¢ cient way. From
this viewpoint, distortions in the intermediate goods sector are pure waste. Therefore, any
given path of output can be achieved without distorting intermediate good production and
thus without using intermediate good taxes.2
To put our results in this paper in context, it is useful to compare them to our previous
results in Acemoglu, Golosov and Tsyvinski (2007a,b,c), where we also analyzed dynamic
economies with self-interested politicians. The focus of these papers is on whether political
economy distortions disappear or remain in the long run. The three papers consider di¤erent environments but reach parallel results: if the e¤ective discount factor of politicians is
equal to or greater than those of citizens, political economy distortions are present in the
short run but disappear asymptotically. In contrast, if politicians are more shortsighted
than the citizens, political economy distortions remain even in the long run. Here our results are stronger: we show that there is no intermediate good taxation at any point. The
other distortions mimic those in our earlier papers and may remain or disappear in the
long run. Therefore, the main contribution of the current paper is to isolate a major result
in the standard theory of public …nance and show that it applies even in environments
with political economy distortions (provided that we focus on best SPE).

2
2.1

Model
Environment

We consider an in…nite horizon economy in discrete time with a unique …nal good. There
is a continuum of identical households (individuals), with total mass normalized to 1. The
utility of a typical individual, denoted by h, at time t = 0 is given by
1
X

t

u(cht ; lth );

(1)

t=0

where cht
0 is the consumption and lth 2 0; L is the labor supply of individual h at time
t.
2 (0; 1) denotes the common discount factor. The instantaneous utility function is
assumed to be twice continuously di¤erentiable, strictly increasing in c, strictly decreasing
in l and jointly strictly concave in c and l. In addition to avoid corner solutions, we
assume that u satis…es the following standard Inada conditions: limc!0 @uj (c; l)=@c = 1,
limc!1 @uj (c; l)=@c = 0 for all l 2 R+ , and liml!0 @uj (c; l)=@l = 0, liml!1 @uj (c; l)=@l =
1 for all c 2 R+ .
The unique …nal good is produced according to the production function
Yt = F Qt ; Ktf ; Lft

(2)

2 However, we also show that if, for some reason, intermediate goods directly a¤ect the political economy
constraints, for example, because politicians can steal from the intermediate goods sector more easily, then
this result would no longer hold.

2

where Qt is the input of the intermediate good at time t, Lft is labor allocated to the …nal
good sector at time t, and Ktf is capital allocated to the production of the …nal good at
time t.
The production function for the intermediate good is given by
Qt = Q Kti ; Lit ;

(3)

Once again we make the standard assumptions on these production functions; F and Q
are both twice continuously di¤erentiable, strictly increasing and jointly concave in all
of their arguments. Moreover, again to avoid corner solutions we impose the following
Inada conditions: limJ!0 @F (Q; K; L) =@J = 1, limJ!1 @F (Q; K; L) =@J = 0 for J 2
fQ; K; Lg and limJ!0 @Q (K; L) =@J = 1, limJ!1 @Q (K; L) =@J = 0 for J 2 fK; Lg.
The market clearing conditions for capital and labor at time t are given by
Ktf + Kti
Lft

+

Kt ,

Lit

(4)

Lt :

We also assume that at each stage, the society needs to spend an amount G of …nal
goods for government revenues.
To start with, we do not restrict the set of available tax instruments. This implies that a
social planner or the politician in power can directly choose the allocation of resources (the
amount of labor supply and consumption for each individual). The only constraint on this
choice will be feasibility constraints and a participation constraint for the citizens, which
ensures that citizens are willing to take part in the economy. To simplify this constraint,
we assume that there is anonymity, thus an individual can opt out of the economy for
one period, and then participate in the future (so that the participation constraint can
be written in terms of static allocations). More speci…cally, the feasibility constraints are
u (0; 0)
ct
0 and lt 2 0; L . The participation constraint takes the form u cht ; lth
for each h and t, since the individual can always achieve zero consumption and zero labor
supply by opting out.3 For a consumption labor supply pair cht ; lth that satis…es the
feasibility constraints and the participation constraint at time t, we write
cht ; lth 2 :

2.2

(5)

The E¢ cient Allocation without Political Economy

As a benchmark, let us …rst consider the allocation that would maximize the t = 0 utility of
a representative individual without political economy constraints. Since individual utility
is strictly concave, this best allocation will involve equal allocation of consumption and
labor across individuals, and can be represented as the solution to the following program:
max

1

1
X

fct ;ltf ;lti ;Ktf ;Kti gt=0 t=0

t

u(ct ; ltf + lti )

(6)

subject to the resource constraint
f
i
ct + Kt+1
+ Kt+1
+G

F Q Kti ; lti ; Ktf ; ltf ;

(7)

3 Note that this participation constraint only needs to be satis…ed “along the equilibrium path”. When
we consider the dynamic political economy game, the politician can deviate and induce an allocation that
does not satisfy this constraint.
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and the participation constraint (5) for all t. Here ltf and lti denote the amount of labor
supply to the …nal and the intermediate goods sectors by a typical individual and thus
ltf + lti is the total labor supply of the individual (thus superscripts now denote sectors
not individuals). Given the di¤erentiability and the Inada conditions, a solution to this
program will satisfy a simple set of …rst-order conditions. Moreover, given the strict
concavity of the objective function and the convexity of the constraint set, these …rst-order
conditions are su¢ cient to characterize the unique solution. The following proposition then
follows immediately from the inspection of these …rst-order conditions.
Proposition 1 (E¢ cient Allocation I) The e¢ cient allocation involves no capital or
labor supply distortions, i.e.,
@F Qt ; Ktf ; ltf @u(c ; l )
t t
=
@L
@c

@u(ct ; lt )
for all t,
@l

f
f
@F Qt ; Kt+1
; lt+1
@u(ct+1 ; lt+1 )
@u(ct ; lt )
=
for all t,
@c
@K
@c
and also no distortions in the intermediate good sector, i.e.,

@F Qt ; Ktf ; ltf
@L
@F Qt ; Ktf ; ltf
@K

=

(8)

(9)

@F Qt ; Ktf ; ltf @Q K i ; li
t t
for all t, and
@Q
@L

(10)

@F Qt ; Ktf ; ltf @Q K i ; li
t t
=
for all t.
@Q
@K

(11)

Since there are unrestricted tax instrumetnts, the revenue necessary for …nancing the
government spending, G, will be raised without inducing any distortions. In particular,
there will be no distortions in labor supply and investment, (8) and (9), and also no
distortions in the intermediate good sector, (10) and (11). The latter simply means that
the marginal products of both factors in the …nal good sector must be equal to the value
of marginal products in the intermediate good sector. This consists of their contribution
to production of intermediate goods multiplied by the “shadow price” or “value” of the
intermediate in …nal good production, @F=@Q. This second part of the proposition is
therefore a special case of the general Diamond-Mirrlees production e¢ ciency theorem.
For future reference, we also note the stronger version of the Diamond-Mirrlees result
(see, for example, Mirrlees, 1985). If instead of having access to unlimited tax instruments,
the government only has access to linear taxes, e.g., consumption tax, ct , labor income
tax, lt , capital income tax, kt , and tax on intermediate good production, It .
Proposition 2 (E¢ cient Allocation II) In the economy with linear taxes, the e¢ cient
allocation may involve capital or labor supply distortions (i.e., lt > 0 and kt > 0 for some
t), but always features It = 0.
The proof of this proposition follows from writing a modi…ed program, where the tax
authority chooses the linear taxes and individuals make optimal labor supply, consumption and saving decisions. Alternatively, the whole program can be written in terms of
allocations subject to “implementability”constraints (e.g., Chari and Kehoe, 1999). Since
we will return to this formulation in Section 3 below, we do not explicitly provide it here.
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2.3

Political Economy

We now turn to out main model, in which taxes are not set by a benevolent …ctitious
social planner, but by a politician. In particular, we assume that the power to set taxes
and transfers and thus decide the allocation of resources is entrusted to a politician. This
assumption captures the notion that society needs to concentrate the monopoly of violence
and the power to tax in a single body for purposes of national defense, provision of public
goods and enforcement of law and order. Citizens control politicians via elections. There
is a large number of potential (and identical) politicians, denoted by the set I. The
politician’s utility at time t is given by
"1
#
X
s
Et
v (xt+s )
s=0

where xt is the ruler’s consumption at time t and v : R+ ! R+ is twice continuously di¤erentiable, strictly increasing and concave utility function, with v (0) = 0. The politician’s
discount factor, 2 (0; 1), is potentially di¤erent from that of the citizens. Our main
results apply regardless of how compares to . Nevertheless, the reader may want to
focus on the case where < , since with this con…guration, political economy distortions
will be more severe and will not disappear in the long run.4 This will highlight more
clearly the distinction between distortions on labor supply and capital accumulation and
distortions in the intermediate goods sector. If citizens decide to replace the politician at
any point in time one of the other politicians comes to government and is endowed with
the same power to determine the allocation of resources. Moreover, again to simplify the
analysis, we assume that a politician does not have access to …nancial markets and cannot
smooth consumption.
Since part of …nal good production now must be spent on rents for the politician, xt ,
the resource constraints becomes
f
i
ct + Kt+1
+ Kt+1
+ G + xt

F Q Kti ; Lit ; Ktf ; Lft ;

(12)

R 1 f;h
R 1 i;h
where Lft
l dh and Lit
l dh are aggregate supplies of labor to the …nal and
0 t
0 t
the intermediate goods sectors.
Since the politician in power has access to an unrestricted set of tax instruments, he
can e¤ectively choose allocations subject to participation by citizens. The dynamic game
between the politician and the citizens is therefore as follows. At each time t, the economy
starts with a politician t 2 I in power and a stock of capital inherited from the previous
period, Kt 2 R+ . This capital stock will be allocated between the two sectors, Ktf 2 R+
and Kti 2 R+ during time t, but for notational purposes, it is simpler to think of this
allocation as having taken place just before t, so that we take Ktf and Kti as the state
variables.
1. Each individual h makes labor supply decisions, ltf;h and ltI;h . Intermediate output
Qt = Q Kti ; Lit and …nal output Yt = F Q Kti ; Lit ; Ktf ; Lft are produced.
2. The politician chooses the amount of rents xt 2 R+ , a consumption function
1
c = cht h=0 , which assigns a level of consumption for each level of (current) labor sup4 The con…guration with
< may arise because the preferences of the politicians are truly di¤erent
from those of the citizens, or more realistically, because there is an exogenous probability that the politician
will be replaced regardless of his performance on the job and this will shorten his planning horizon. In
particular, if the politician has the same discount factor as the citizens but faces and exogenous probability
q of replacement, then
(1 q).
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f
i
ply, and next period’s capital stocks Kt+1
2 R+ and Kt+1
2 R+ subject to the feasibility
constraint (12) and participation constraint of citizens.
3. Elections are held and citizens jointly decide whether to keep the politician or
replace him with a new one, t 2 f0; 1g, where t = 1 denotes replacement.
Note that even though individuals make their economic decisions independently, they
make their political decisions – the replacement decision – jointly. This is natural, since
when it comes to the political decision, there is complete agreement among the citizens.
Joint political decisions can be achieved by a variety of procedures, including various voting
scheme or the choice on a random as the decision-maker for the replacement decision. For
simplicity, we focus on the latter possibility.
Throughout, we will focus on the subgame perfect equilibria (SPE) of this game and
in particular on the best SPE, which maximizes average utility of citizens at time t = 0.

2.4

The Best SPE

The setup above implies that the politician in power can always tax (appropriate as rents)
the entire output of the economy and consume it himself. Not surprisingly, if a politician
were to take such an action (which is not in the interest of the citizens), in the best SPE,
he would be replaced (this is established formally in Lemma 1). Since v (0) = 0 and the
politician does not have access to instruments to smooth consumption, after deviation
his utility level will be equal to zero. Consequently, we can represent the politician’s
sustainability constraint, which will ensure that he does not wish to deviate as
1
X

s

v (xt+s )

v (Yt ) ,

(13)

s=0

for all t, where Yt = F Q Kti ; Lit ; Ktf ; Lft .
Lemma 1 A best SPE is a solution to the following program:
max

ct ;ltf ;lti ;Ktf ;Kti ;xt

f

1
X

1

gt=0 t=0

t

u(ct ; ltf + lti )

(14)

f
i
subject to ct ; ltf ; lti ; Kt+1
; Kt+1
; xt 0 the resource constraint (12), the sustainability constraint of the politician, (13), and the participation constraint of citizens, (5), for all t
(with Lft = ltf and Lit = lti ). Moreover, any solution to this program is a best SPE.

Proof. First, a best SPE must involve symmetric treatment of all citizens given the
strict concavity of (1). This explains the maximand in (14). Moreover, any SPE must
satisfy (5) and (12), and the nonnegativity of consumption, labor and capital levels. Next,
we need to show that it needs to satisfy (13). Suppose that (13) is not satis…ed at some time
t. Then the current politician can grab all the output and even with the worst punishment,
which is replacement, he will achieve utility v (Yt ). Since (13) is not satis…ed, this is a
pro…table deviation. But this cannot be an allocation that maximizes the utility of the
citizens starting from period zero, since setting ltf = lti = 0 would increase citizens’utility.
To complete the proof, we need to show that the replacement strategy supporting this
allocation is sequentially rational for the citizens. Let the consumption of the politician
1
resulting from this program be denoted by f^
xt gt=0 . Then we need to show that at time
t, citizens do not replace a politician that chooses consumption xs = x
^s for all s
t,
6

and replace a politician who chooses a higher level of consumption than this. Consider
the following strategy pro…le for politicians: if citizens have replaced a previous politician
that has chosen xs = x
^s for all s
t, then set x0t+s = Yt+s for all s
1. If citizens
have replaced a politician that has chosen consumption xs > x
^s for some s t, then the
politician in power at time t + 1 chooses an allocation that maximizes (14) starting with
the current capital stock Kt+1 . Given this strategy pro…le by politicians, it is sequentially
rational for citizens not to replace politicians who have not deviated and to replace those
who have. This establishes that the best SPE must satisfy (5), (12),
n and (13) for all ot.
1

To prove the second part of the lemma, consider an allocation ct ; ltf ; lti ; Ktf ; Kti ; xt
t=0
that is a solution to the above program. Clearly, no other allocation can give higher utility
to the citizens without violating (12) or (13)— and any allocation that violates the …rst
one is not feasible and any allocation that violates the second will not be a SPE. Then
choose thensame strategy pro…le
o1for politicians and citizens as above, and this makes the
f i
f
i
a best SPE.
allocation ct ; lt ; lt ; Kt ; Kt ; xt
t=0

Proposition 3 In a best SPE, the Diamond-Mirrlees production e¢ ciency theorem holds
and (10) and (11) are satis…ed.
Proof. Let us represent the maximization in (14) by setting up a recursive Lagrangian
as in Marcet and Marimon (1998). Following the same steps as in Acemoglu, Golosov and
Tsyvinski (2007b), this Lagrangian takes the form
max

1

fct ;ltf ;lti ;Ktf ;Kti ;xt gt=0

L =

1
X

t

u ct ; ltf + lti +

t=0
1
X

+

1
X

t

t=0

t
t

t=0

n

t v(xt )

n
F Q Kti ; lti ; Ktf ; ltf

(
ct

t

f
Kt+1

t

1 )vF

Q Kti ; lti ; Ktf ; ltf

i
Kt+1

G

o
xt ;

where t = t 1 + t is the cumulative multiplier with
1 = 0, t is the Lagrange
multiplier on (12) on and t 0 is the Lagrange multiplier on (13). When this constraint
is binding, t > 0.
In view of assumptions on utility functions and on production structure, the …rst-order
conditions are necessary for a constrained e¢ cient allocation. To simplify notation let us
suppose that the participation constraint (5) is slack for all t. Then …rst-order conditions
f
i
with respect to ct , ltf , lti , Kt+1
and Kt+1
can be written as
@u(ct ; ltf + lti )
@c
@u(ct ; ltf + lti )
@l
@u(ct ; ltf + lti )
@l
t

t

=

(15)

t

n
t
=
( = )
n
t
=
( = )

n
t
=
( = )
n
t
=
( = )

t

t 1

t

t 1

t+1

t+1

0

v (Yt ) +

t

o @F Qt ; Ktf ; ltf

@L
o @F (Y ) @Q K i ; li
t
t t
v 0 (Yt ) + t
@Q
@L
t

t

0

v (Yt+1 ) +
0

v (Yt+1 ) +
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t+1

o @F Qt ; Ktf ; ltf
@K

;

o @F Qt ; Ktf ; ltf @Q K i ; li
t t
;
t+1
@Q
@K

o

for all t, where Yt = F Qt ; Ktf ; ltf . Combining the second and the third …rst-order
conditions, we obtain (10) and using the fourth and the …fth, we obtain (11). If (5) is not
slack, then there will be an additional multiplier associated with this constraint, say t ,
but it is straightforward to verify that it will cancel in the comparison of the second and
third (and of the fourth and the …fth) equations, thus the same result applies.
The intuition behind this proposition parallels the intuition of the original DiamondMirrlees result. Once the level of the output of the …nal good is chosen appropriately, the
society wishes to achieve the desired level of output as e¢ ciently as possible; this implies
that the marginal product of factors used in the …nal goods and intermediate goods sectors
have to be equalized. The key to the result in the proposition is that only the output of
the …nal good but not the output of the intermediate good appears in the sustainability
constraint of the politician. Once the level of rents to politician and the amount of the
…nal good is determined, there is no reason to distort factors of production. This parallels
the intuition for the Diamond-Mirrlees result given in the Introduction.
Proposition 3 does not characterize the entire best SPE allocation. To do this, we need
to determine the consumption and labor supply levels and the dynamics of the capital
stock. This step of the analysis is similar to Acemoglu, Golosov and Tsyvinski (2007a).
We will therefore simply state the main result focusing on the case where < and refer
the reader to Acemoglu, Golosov and Tsyvinski (2007a) for a proof.5
Proposition 4 Suppose that < . If a steady state allocation exists, then the best SPE
involves downward labor supply and capital accumulation distortions, i.e.,
@F Qt ; Ktf ; ltf @u(c ; l )
t t
>
@L
@c

@u(ct ; lt )
@l

(16)

f
f
@F Qt ; Kt+1
; lt+1
@u(ct ; lt )
@u(ct+1 ; lt+1 )
<
(17)
@c
@K
@c
as t ! 1. If a steady state does not exist, then (16) and (17) hold in…nitely often as
t ! 1.

We refer to (16) and (17) as “downward distortions”since it can be veri…ed easily that
they imply a lower level of labor supply and lower level of capital accumulation than in the
unconstrained allocation. Intuitively, these distortions result from the political economy
constraints, because the opportunity cost of production, by supplying labor and delaying
consumption are higher than in the environment without political economy; an increase
in output makes deviation by the politician more desirable (by raising v (Y )), and thus
necessitates an increase in the payments to the politician. This increase in opportunity
cost makes it desirable for the citizens to reduce the level of labor supply and savings.
The main role of Proposition 4 for us is in the contrast it provides to Proposition 3. The
latter showed that there are never any intermediate good distortions in the best SPE. This
is not because political economy has no e¤ect on the allocation of resources. Proposition
4 shows that political economy leads to lower labor supply and capital accumulation.
In fact these distortions could be quite substantial. Nevertheless, the best SPE always
5 Acemoglu, Golosov and Tsyvinski (2007a) also show that when
= or when
, then political
economy distortions exist in the short run, but under some regularity assumptions (in particular ensuring
that su¢ cient utility can be given to the politician without violating the sustainability constraint), the
distortions on labor supply and capital accumulation disappear as t ! 1. Given our focus here, these
results are less central for the current paper.
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involves no distortions in the intermediate good sector. This is the sense in which, the
Diamond-Mirrlees’s production e¢ ciency theorem generalizes to our environment with
political economy.
The intuition described above also shows the limits of our generalized production
e¢ ciency result. Consider the following environment. Suppose that the politician in
power can expropriate only a maximum fraction < 1 of the …nal good output (i.e.,
xt
F Qt ; Ktf ; ltf ), but he can also directly expropriate a fraction ' of the intermediate sector output Qt . In this case, there may be distortions in the intermediate good for
the same reason as there are labor supply and capital accumulation distortions in Proposition 4; now the level of production of intermediate goods directly enters the sustainability
constraint, (13), so an increase in Qt may necessitate higher rents for the politician, increasing the opportunity cost of producing intermediate goods. The starkest example of
the case where our proposition will not hold is if = 0 and ' = 1.

3

Intermediate Goods Taxation under Linear Taxes

We now brie‡y discuss how our results generalize to an environment more in line with
canonical Ramsey model of taxation, where the government only has access to linear taxes.
This environment is investigated in detail in Acemoglu, Golosov and Tsyvinski (2007b).
Here our purpose is to illustrate the implications for intermediate goods taxes. To save
space, we focus on the case in which there is no capital and no way of transferring resources
across periods and also refer the reader to Acemoglu, Golosov and Tsyvinski (2007b) for
details. This implies that the production functions for the …nal and intermediate goods
are given by:
Yt = F Qt ; Lft
(18)
Qt = Q Lit :

(19)
c
t,

The available tax instruments are: a linear consumption tax,
a linear labor income
tax, lt , and a linear tax on intermediate good production, It .
Given taxes, each citizen will simply maximize his utility by choosing labor supply and
the allocation of his labor between the two sectors, i.e.,
max u(ct ; ltf + lti )

ct ;ltf ;lti

f
l
i
1
with consumption given by the budget constraint (1 + ct )ct
t wt (lt + lt ), where
wt is the wage rate that time t and the price of the …nal goods is taken as the numeraire
and normalized to 1. Cost minimization in the …nal good sector is equivalent to

max ct

ct ;ltf ;Qt

wt ltf

qt (1 +

I
t )Qt

subject to (19), where It is the linear tax on the intermediate good and qt is the price of
the intermediate good. Finally, the problem of the intermediate goods sector is simply
maxi qt Qt
Qt ;lt

wt lti

subject to (3).6
6 Alternatively, the intermediate goods tax could have been imposed on intermediate good producers,
with identical results.
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We follow the primal approach as in Chari and Kehoe (1999) to characterize the Ramsey
problem. This involves adding an implementability constraint to the maximization problem
in (14). The implementability constraint summarizes the restrictions placed by individual
optimization and market clearing on feasible allocations. Here, this constraint is
@u ct ; ltf + lti

@u ct ; ltf + lti

ltf + lti = 0, for all t:
ct +
@c
@l
Let us denote the Lagrange multiplier corresponding this constraint by t and form
the recursive Lagrangian as in the proof of Proposition 3. The …rst order conditions with
respect to ltf and lti are identical to those in the proof of Proposition (3) except the addition
of the following term to both
2
3
@ 2 u ct ; ltf + lti
@u ct ; ltf + lti
@ 2 u ct ; ltf + lti
f
4
lt + lti 5 :
ct +
+
t
@c@l
@l
@2l
This term therefore cancels from both expressions and leads to the following result:

Proposition 5 Suppose that the government only has access to linear taxes and is controlled by self-interested politicians as described above. Then, the equilibrium involves no
distortions in the intermediate good sector, i.e.,
@F Qt ; ltf
@L

=

@F Qt ; ltf @Q li
t
for all t.
@Q
@L

A number of more general results along these lines are derived in Acemoglu, Golosov
and Tsyvinski (2007b) and a proof of this proposition follows as a corollary of the results
presented there.
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