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Abstract

This paper reexamines the Barro growth model taking into account
status-seeking behavior. Agents care about both consumption and so-
cial status, which is determined by their relative consumption in society.
Public capital as production input is �nanced by income tax or lump-
sum tax. We discuss di�erent measures to reach the optimal growth
and optimal welfare in a decentralized economy and �nd that under
some parameter conditions, there are some government sizes for which
the decentralized growth is optimal, and this result does not require cor-
rective taxation policy. We also �nd the superiority of income tax versus
lump-sum tax from the point of view of optimal growth in a decentral-
ized economy and of social welfare. Besides, we propose corrective tax
programs with constant capital tax or subsidy and time-varying con-
sumption tax that enable an economy to reach the �rst-best optimal
growth. The extension to a congestion model modi�es somewhat the
results. We discuss conditions under which the �rst-best or the second-
best optimal growth is attained in a decentralized economy.
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1 Introduction
The role of the public sector as a determinant of economic growth in the long
term was stressed in the seminal paper of Barro (1990). Public expenditure
is �nanced by income tax or lump-sum tax and considered as an input of the
production process. Unlike the Ramsey model and the simple AK model, the
outcome is not Pareto optimal. Indeed, it is well shown that under income tax,
the decentralized growth rate is always lower than the optimal rate. Only the
second best optimal growth rate is reached under income tax while the �rst-
best optimal growth rate may be reached under lump-sum tax in a decentral-
ized economy when government size is growth-maximizing. Certain previous
studies focus on endogenous policy in endogenous growth model with public
sector (Glomm and Ravikumar (1994), Pham (2005)). For instance, Glomm
and Ravikumar (1994) show that the government size chosen via majority vote
is lower than the growth-maximizing government size. A more recent analysis
of Marrero and Novales (2005) includes an unproductive component of public
expenditure in the Barro model. The authors show the presence of a signi�cant
level of the wasteful public expenditure as a su�cient condition for income tax
to lead to a higher growth and a higher welfare than lump-sum tax.

The goal of this paper is to reconsider the implications of government size
and �scal policy for growth and welfare considering endogenous preferences.
In other words, in line with numerous analyses of relative income e�ects on
economic growth, our study emphasizes the role of the demande side. Indeed,
in investigating economic growth as well as its determinants, economists have a
tendency to consider exogenous preferences de�ned by an absolute individual
utility which depends only on individual consumption or wealth. However,
numerous empirical articles such as Clark and Oswald (1996), McBride (2001),
Frijters et al (2004), Ferrer-i-Carbonell (2005) and Clark et al (2008) shed light
on the phenomenon of relative utility. In a discussion about welfare economics,
Ng [2003] also underlines the importance of relative standing such as relative
income or relative consumption as well as its e�ects on economic analysis. It
should be noted that this idea of relative utility is already present in Adam
Smith's Theory of Moral Sentiments. According to the Scottish economist, an
individual can amass wealth not only to satisfy her basic material needs, but
also to improve her relative position in society. This behavior is motivated by
the desire to acquire a social status, which brings about social esteem, respect,
admiration, etc. In the same line of ideas, Duesenberry (1949) stresses that
it exists an e�ect of imitation in the consumption of individuals who belong
to the same social categories. Sen (1992) mentions as well the relativity of
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well-being within his famous capability approach: being poor in a rich country
implies a higher degree of social privation.

E�ects of relative standing such as relative income or relative consumption
are examined by numerous studies. For instance, Corneo and Jeanne (2001)
show in the Solow growth model that status seeking may be an engine of eco-
nomic growth. Nevertheless, Rauscher (1997) shows in the Ramsey model that
the quest for social status only a�ects transitional dynamics. As consumption
externality leads to sub-optimality, optimal taxation to restore Pareto opti-
mum is also a subject of analysis in several papers (Rauscher [1997], Fisher
and Hof (2000), Wendner (2003), Liu and Turnovsky (2005), Goméz (2006),
etc.). Typical �ndings underline the necessity of a constant capital subsidy
and/or consumption tax rate which increases or decreases overtime.

In line with these studies, our paper revisits the Barro endogenous growth
model by taking status-seeking behavior into account. A desire for social
status leads agents to care about their relative consumption. Public capital as
an input of production process is �nanced by income tax or lump-sum tax. A
priori, the decentralized growth in this model with public sector moves away
from the optimal rate for two reasons. First, public expenditure is present in
the production process as an externality. Second, consumption externality is
present in utility function. Moreover, there is also a �scal distorsion if public
expenditure is �nanced by income tax.

We will discuss di�erent measures to reach the optimal growth and optimal
welfare in a decentralized economy. Unlike the conventional model, i.e. without
status seeking, where the decentralized growth rate under income tax is always
lower than the optimal rate whatever the government size (i.e. public capital-
income ratio), in our model with status seeking we can �nd that there are some
government sizes for which decentralized growth rate is optimal, and that this
result does not require corrective taxation policy. Then, we give some condi-
tions on parameters under which the �rst-best optimal growth can be reached
in the decentralized economy. We also compare two public �nancing rules :
income tax and lump-sum tax, in terms of optimal growth and social welfare.
It should be noted that a tax increase is used to �nance a higher level of public
capital, which has a direct and positive impact on growth. On the one hand,
if the tax is proportional to income, i.e. distorting tax, private accumulation
of capital will be discouraged as after-tax marginal product of capital is lower,
and then future consumption and future growth will be a�ected. Consequently,
positive impact on growth of the increase of public capital is partly neutral-
ized. On the other hand, non-distorting lump-sum tax does not a�ect capital
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accumulation, but immediately diminishes consumption. Choosing between
distorting and non-distorting taxes represents a trade-o� between current and
future consumptions. We characterize then the government size for which the
decentralized growth under lump-sum tax is optimal and compare optimal de-
centralized growth rates as well as social welfare under two public �nancing
rules. The result shows the superiority of income tax under some conditions.
Moreover, we propose corrective tax programs that enable to the decentralized
economy to reach the �rst-best optimal growth. The extension to a conges-
tion model modi�es somewhat the results. We show that income tax is always
preferred to lump-sum tax. In addition, the �rst-best or second-best optimal
growth may be reached in the decentralized economy following the value of the
e�ective intertemporal elasticity of substitution.

The remainder of the paper is organized as follows. Section 2 characterize
the social planner economy as well as the decentralized economy under income
and lump-sum taxes �nancing public capital. In section 3, we propose an
analysis of the conditions allowing the optimal growth to be reached in the
decentralized economy. Section 4 discusses corrective taxes programs. Section
5 extends the model to a congestion public good model and Section 6 concludes.

2 Basic framework
In an endogenous growth model with public spending, we take status-seeking
behavior into account. Let us assume that the economy consists of numer-
ous in�nitely-lived identical individuals. The population size is then constant
overtime and normalized to unity. Labor is exogenous and inelastic. Each
individual cares about consumption (c) and social status. The intertemporal
utility function derived by the individual is:

∫ ∞

0

[
(1− s)u (c) + sv

(c

c̄

)]
e−ρtdt (1)

where ρ is the constant rate of time preference, u (c) is the utility derived
from consumption, and v

(
c
c̄

)
the status function increasing with individual's

consumption and decreasing with the average consumption of society (c̄).1
Both functions are increasing and concave with respect to each argument.
Parameter s, s ∈ (0, 1), measures the importance of individual utility from
social status as compared to the importance of her utility from consumption.

1Numerous papers also de�ne social status as a function of relative wealth, see for instance
Corneo and Jeanne (1997, 2001), Long and Shimomura (2004) and Pham (2005).
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In other words, s de�nes the weight individuals attach to social status. Its
value is estimated at around 0.3 in Solnick and Hemenway (1998), Johansson-
Stenman et al. (2002).

We assume that the individual's utility is represented by a CES utility
fonction:

u (c) =
c1−1/σ − 1

1− 1/σ
(2)

where σ is the constant intertemporal elasticity of substitution. Status func-
tion depends on relative consumption, c/c̄. Ex ante, each individual tries to
consume more than others, but since all individuals are identical, they make
the same choice ex post, i.e. c = c̄ at the equilibrium. We assume that
v′

(
c
c̄

)
> 0, v′′

(
c
c̄

)
< 0, and in addition, v′(1) is constant.

Each individual produces a commodity from private capital (k) and public
capital (G). Let us assume that public capital enters into the production
function as a pure public good. The production function is homogeneous of
degree 1 in private capital and public capital, both factors having positive and
diminishing marginal product. The production function speci�es then constant
returns in k and G. Assuming a Cobb-Douglas form, the speci�cation for �rm
i is:

y = f (k, G) = Ak1−αGα (3)
where α, α ∈ (0, 1), is constant elasticity of income with respect to public
capital, and A is a positive technological scale. It is well known that for this
speci�cation of preferences and production, the initial consumption level will
jump to the balanced growth path where consumption, capital and production
grow at the same rate.

Capital accumulation follows either the standard form

k̇ = (1− τ)f (k, G)− c− δk (4)

if public capital is �nanced by income tax, or

k̇ = f (k,G)− c− δk − T (5)

if public capital is �nanced by lump-sum tax T . Parameter δ, δ ∈ [0, 1], is the
depreciation rate of capital.

As in Barro (1990), public capital is assumed to be a constant and positive
fraction of income G/y = τ where τ represents the government size in the
economy. In case of income tax, τ also represents the tax rate. The budget
constraint of the public sector is balanced at each period, i.e.

G = τy (6)
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in income tax case, and
G = T (7)

in lump-sum tax case.

2.1 Social planner's program
There are two types of externalities in this economy. The �rst one is linked to
public capital. Individuals calculate their private marginal product of capital
considering public capital as given. Nevertheless, as individual investment
increases capital and then production, this induces an increase in public capital
if the government maintains a balanced budget (constant G/y). The second
externality is negative and generated by status seeking behavior. Individual
consumption raises the average level of consumption and then diminishes the
relative consumption of others.

In a centralized economy, the social planner directly chooses quantities of
consumption, private capital and public capital to maximize the intertemporal
utility of individuals while accounting for both externalities. His optimization
program is written as:

max
(c,k,G)

∫ ∞

0

[
(1− s)u (c) + sv

(c

c̄

)]
e−ρtdt

subject to





k̇ = y − c− δk −G

c = c̄

G = τy

y = f (k,G)

The social planner internalizes public capital externality by considering that
G = τy such that the social marginal product of capital are given by:

f o
k = A

1
1−α τ

α
1−α (8)

The optimal growth rate depends on the social marginal product of capital f o
k :

γo = σ [(1− τ)f o
k − ρ− δ] (9)

and the social consumption-capital ratio is:
( c

k

)o

= (1− τ)A
1

1−α τ
α

1−α − δ − γo (10)

The transversality constraint is given by

lim
t→∞

λte
−ρtkt = 0 (11)

where λ is the shadow price of capital.
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2.2 Decentralized economy
Let us consider now the decentralized economy where agents neglect external-
ities. In the case of income tax �nancing public capital, individual producer-
consumer chooses consumption and capital accumulation to maximize utility
function (2) subject to capital accumulation equation (4), given public capital
G and average level of consumption c̄. The growth rate of the decentralized
economy is

γe = ε(s, σ) [(1− τ)f e
k − ρ− δ] (12)

where
ε(s, σ) =

(1− s)cuc + sv′(1)

(1− s)cuc + σsv′(1)
σ. (13)

We interpret ε(s, σ) as the e�ective intertemporal elasticity of substitution
when accounting for status behavior while σ is the intertemporal elasticity of
substitution.2 The private marginal product of capital, f e

k , is

f e
k = (1− α)A

1
1−α τ

α
1−α . (14)

Considering capital accumulation equation (4), government budget equation
(6) and constant ratio G/y = τ ,The decentralized consumption-capital ratio
is given by: ( c

k

)e

= (1− τ)A
1

1−α τ
α

1−α − δ − γe (15)

The relationship between growth rate (γ) and government size (τ) is not
monotonous. Indeed, an increase of τ has two e�ects on γ: a negative e�ect
via income tax since the after-tax marginal product of capital diminishes and
a positive e�ect via public spending since the marginal product of capital
increases. We can then calculate the government size that maximizes optimal
and decentralized growth rates. This value is actually equal to the elasticity
of production with respect to public capital, τ̂ = α.

It should be noted that in the model without status-seeking, the growth
rate under income tax is:

γc = σ [(1− τ)f e
k − ρ− δ] . (16)

Comparing (12) and (16) we observe that a society with status-seeking behav-
ior grows at a faster rate than a society without status-seeking if σ < 1. Indeed,
ε(s, σ) > σ if σ < 1 (and ε(s, σ) < σ if σ > 1). In this case, the intertempo-
ral elasticity of substitution that accounts for status behavior is higher than

2See Fisher and Hof (2000) for di�erent forms of utility.
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σ. This means that individuals are more inclined to consider consumption
shift overtime, leading to a higher growth rate. Moreover, as ε(s, σ) is in-
creasing with status weight s in utility function, the growth rate is increasing
with status weight. In other words, if we compare (12) to (9) under condition
ε(s, σ) > σ, we remark that there may exist ceteris paribus one value of status
weight, s∗, for which the decentralized growth is equal to the optimal growth.
This �nding also means that if status weight is enough strong, the pursuit
of economic growth by growth-enhancing policy may generate frustration and
induce a lower social welfare.3

Let us consider now the case of lump-sum tax �nancing public capital.
The individuals' optimization program does not change. Individual producer-
consumer chooses consumption and capital accumulation to maximize the in-
tertemporal utility (2) subject to the capital accumulation equation (5), con-
sidering public capital G and average level of consumption c̄ as given. We can
determine the growth rate under lump-sum tax as:

γT = ε(s, σ) [f e
k − ρ− δ] (17)

and the consumption-capital ratio as:
( c

k

)T

= (1− τ)A
1

1−α τ
α

1−α − δ − γT (18)

3 Optimal growth in decentralized economy
If public capital is �nanced by distorting income tax, it is shown that in an
economy with exogenous preferences, the decentralized growth rate is never
equal to the optimal growth whatever the government size τ . Indeed, given
equations (9) and (16), we note that γc < γo,∀τ ∈ (0, 1) as the private marginal
product of capital f e

k is always lower than the social marginal product of capital
f o

k . This result is explained by the presence of the public capital externality.
In addition, �scal distortion enhanced by income tax has a disincentive e�ect
on investment. This contributes to move the decentralized growth away from
the optimal growth rate.

The same result may be found in the model with status-seeking behavior
if the e�ective intertemporal elasticity of substitution ε(s, σ) is lower than the
intertemporal elasticity of substitution σ. Indeed, comparing equation (12)

3This result is in line with the �nding by Corneo and Jeanne (1997) who consider a log
utility function, a constant marginal status utility at the equilibrium and a Cobb-Douglas
production fonction which includes the learning-by-doing e�ect in the spirit of Romer (1986).
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with (9), we remark that the optimal growth rate under income tax is always
higher than the decentralized rate whatever the government size τ :

γo > γe. (19)
In the case with lump-sum tax �nancing public capital, this tax does not

a�ect the after-tax private marginal product of capital, it does not a�ect cap-
ital accumulation but diminishes consumption immediately. Financing public
expenditure through non-distorting lump-sum tax will lead to an excessive
crowding-out of current consumption. The growth rate is increasing with pub-
lic capital-production ratio τ and it is all the more divergent from the optimal
rate that τ is higher than its optimal value α. As in the model without status-
seeking, the lump-sum tax is a measure to restore the optimal growth in a de-
centralized economy when the government size is optimal growth-maximizing,
i.e. τ̂ = α. Figure 1 illustrates this result when σ ≥ 1, corresponding to the
case where ε(s, σ) < σ.

3.1 Optimal growth under income tax
Let us consider now the case where the e�ective intertemporal elasticity of
substitution is higher than the intertemporal elasticity of substitution, corre-
sponding to σ < 1. In this case, the decentralized growth is higher than growth
in an economy without status-seeking, and may be optimal under some con-
ditions. Indeed, as the decentralized growth is not constant, we can calculate
its limited values which are given by:

lim
c→∞

γe = (1− τ)f e
k − ρ− δ for σ < 1 (20)

= σ [(1− τ)f e
k − ρ− δ] for σ ≥ 1 (21)

As shown in the following proposition, in the case of σ < 1 corresponding to
ε(s, σ) > σ, it is possible to obtain an optimal growth in the decentralized
economy without either production subsidy or corrective tax.

Proposition 1 In an economy with status-seeking behavior and intertemporal
elasticity of substitution lower than one where public capital is �nanced by
income tax, under some parameter conditions, the �rst-best optimal growth
may be reached in the decentralized economy.

To obtain the above result, it is su�cient to compare equation (20) with
(9):

γo = γe ⇔ (1− τ)τ
α

1−α =
(1− σ)(ρ + δ)

(1− α− σ)A
1

1−α

(22)
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Figure 1: Growth rates as a function of government size. Note: increasing curve
represents the decentralized growth under lump-sum tax, dashed concave curve rep-
resents the decentralized growth under income tax and solid concave curve represents
the optimal growth. α = 0.6, σ = 1, ρ = 0.02, δ = 0, A

1
1−α = 0.5. These values give

γT = γo = 0.072 under lump-sum tax and γe = 0.017 under income tax, for τ̂ = α.

The function of the right hand side is independent of τ and the function of
the left hand side is concave in τ , and reaches its maximum (1 − α)α

α
1−α for

τ̂ = α. Therefore, if parameters verify condition:

(1− α)α
α

1−α =
(1− σ)(ρ + δ)

(1− α− σ)A
1

1−α

(23)

the decentralized growth rate is optimal for τ̂ = α. In addition, with this
growth-maximizing government size, the maximum rate of the optimal growth
is reached. Figure 2 illustrates the proposition 1 with speci�c numerical values
of parameters verifying condition (23). Since condition (23) is not always veri-
�ed, we can deduce that for the same growth-maximizing government size, one
economy can reach the �rst-best optimal growth in a decentralized situation
while another cannot. This depends on technology parameter, intertemporal
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Figure 2: Growth rates as a function of government size. Note: dashed curve
represents decentralized growth under income tax from equation (20) and solid curve
represents optimal growth from equation (9). Parameter values are α = 0.6, σ =
0.3, ρ = 0.02, δ = 0, A

1
1−α = 0.75. τ̂ = 0.6 independent of parameters value and for

this value, the maximum rate of the optimal growth is reached for γe = γo = 0.036
in the decentralized economy.

elasticity of substitution, rate of time preference, etc.
Otherwise, if parameters verify the following condition

(1− α)α
α

1−α >
(1− σ)(ρ + δ)

(1− α− σ)A
1

1−α

(24)

there are then two values τ̂1 and τ̂2 for which the decentralized growth is
optimal, but not at its maximum rate. The �rst value of government size τ̂1

is lower than α and the second τ̂2 is higher than α. Figure 3 illustrates this
�nding with parameters verifying condition (24).

It should be noted that both government size (i.e. public capital-income
ratio), τ̂1, τ̂2 give the same growth rate. Indeed, low ratio corresponds to a low
public capital which is compensated by a high private capital accumulation as
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Figure 3: Growth rates as a function of government size. Note: dashed curve
represents decentralized growth under income tax from equation (20) and solid curve
represents optimal growth from equation (9). Parameter values are α = 0.6, σ =
0.3, ρ = 0.02, δ = 0, A

1
1−α = 1. These values give τ̂1 = 0.365 and τ̂2 = 0.807, and the

corresponding optimal growth rate is reached for γe = γo = 0.036 in the decentralized
economy.

after-tax private marginal product of capital is high. On the contrary, high
ratio corresponds to a high public capital but low private capital accumulation.
Concerning the intertemporal utility function given by (1), it may be written
under reduced form as c raises at rate γe and ct = coe

γet:

U e =
(1− s)c

1− 1
σ

o

(1− 1
σ
)[ρ− (1− 1

σ
)γe]

− 1− s

(1− 1
σ
)ρ

+
sv(1)

ρ
(25)

where ρ−(1− 1
σ
)γe > 0 following transversality condition. As initial consump-

tion is a function of the initial capital, parameters and growth rate, following
equation (15), we may write co as:

co = [(1− τ)τ
α

1−α A
1

1−α − δ − γe]ko (26)
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Replacing co given by (26) in (25) and substituting (1− τ)τ
α

1−α A
1

1−α by γe+ρ+δ
1−α

according to (14) and (20), we obtain a utility function increasing in growth
rate:

U e =
(1− s)k

1− 1
σ

o (αγe + ρ + δ)1− 1
σ

(1− α)1− 1
σ (1− 1

σ
)[ρ− (1− 1

σ
)γe]

− 1− s

(1− 1
σ
)ρ

+
sv(1)

ρ
(27)

Are the two government sizes τ̂1 and τ̂2, even allowing an optimal growth
rate, a good choice from the point of view of economic growth and welfare?
Figure 2 shows that all government sizes between τ̂1 and τ̂2 give a higher de-
centralized growth rate and then a higher welfare than τ̂1 and τ̂2 in spite of
the fact that the corresponding growth rate and household welfare are not the
social planner's choice. Therefore, when parameters verify condition (24), the
government size maximizing decentralized growth rate, τ̂ = α, is preferred in
terms of growth and welfare to the government size optimizing decentralized
growth rate τ̂1 and τ̂2. This government size τ̂ = α allows then the decentral-
ized economy to reach the second-best optimal growth.

3.2 Optimal growth under lump-sum tax
We now return to the case of lump-sum tax �nancing public-capital. In an
economy without status-seeking, it is shown that if the government size is
growth maximizing (τ̂ = α), the decentralized growth rate will be equal to the
optimal rate. However, the preference for social status modifying growth rate
implies that this result does not hold as shown in the following proposition.

Proposition 2 In an economy with status-seeking behavior and an intertem-
poral elasticity of substitution lower than one where public capital is �nanced
by lump-sum tax, it is impossible to reach the �rst-best optimal growth.

As previously, we can calculate the limited values of the growth rate, which
are given by

lim
c→∞

γT = f e
k − ρ− δ for σ < 1 (28)

= σ [f e
k − ρ− δ] for σ ≥ 1 (29)

Comparing equation (28) with (9), we note that when σ < 1 corresponding to
the case of ε(s, σ) > σ, the decentralized growth (higher than that of economy
without status-seeking behavior) evaluated at τ̂ = α is higher than the optimal
growth evaluated at this value of τ . Therefore, unlike an economy without
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Figure 4: Growth rates as a function of government size. Note: increasing
curve represents decentralized under lump-sum tax from equation (28), solid con-
cave curve represents optimal growth from equation (9). Parameter values are
α = 0.6, σ = 0.3, ρ = 0.02, δ = 0, A

1
1−α = 0.75. These values give τ̂T = 0.229

and the corresponding optimal decentralized growth rate is γT = γo = 0.013

status-seeking behavior, the lump-sum tax can not allow the maximum rate of
the optimal growth to be reached.

Precisely, given equations (28) and (9), we remark that

γo = γT ⇔ [1− α− σ(1− τ)]τ
α

1−α =
(1− σ)(ρ + δ)

A
1

1−α

(30)

The function of the right hand side is independent of τ and the function of the
left hand side is increasing with τ for all τ > α(σ+α−1)

σ
. This function is equal

to 0 for τ = 0 and 1− α for τ = 1. Therefore, under condition

1− α >
(1− σ)(ρ + δ)

A
1

1−α

(31)

there is one value of τ , noted τ̂T , for which γo = γT and this value is lower
than α. Figure 4 illustrates this case with the same parameter values in �gure
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2.
What is the intuition explaining the di�erence of τ leading to an optimal

growth in the decentralized economy in both cases: with and without status-
seeking? We note that in an economy without status-seeking, if public capital
is �nanced by income tax, there are then two types of distorsions: �scal distor-
sion implying a disincentive to invest and distorsion caused by public capital
externality. The latter is variable, positive or negative following the value
of government size τ lower or higher than α.4 When the government size is
growth-maximizing, i.e. τ̂ = α, public expenditure externality disappears, the
income tax is then the only distorsion. If now we �nance public capital by
a lump-sum tax, �scal distorsion as well disappears. Thus, the decentralized
economy may reach the maximum rate of the optimal growth. We now return
to the case with status seeking. The growth rate is determined by the produc-
tion side but also by the demand side. As shown previously, when σ < 1 the
decentralized growth rate is increasing with status weight and higher than the
rate obtained in an economy without status-seeking. Therefore, in the case
with growth-maximizing government size, the presence of status-seeking im-
plies that the decentralized growth rate is higher than the optimal rate. This
justi�es that a value of τ lower than α is su�cient to allow the decentralized
economy to reach optimal rate.

3.3 Income tax or lump-sum tax?
Which tax, distorting income tax or non-distorting lump-sum tax, is preferred
in terms of growth? This discussion is based on propositions 1 and 2. Besides,
for a benevolent government, the main objective is to maximize household
welfare. It is then important to discuss the preferred tax from the point of
view of welfare.

Proposition 3 In an economy with status-seeking behavior and an intertem-
poral elasticity of substitution lower than one, under conditions (23) or (24)
and (31), income tax �nancing public capital is preferred to lump-sum tax as
it allows a higher optimal growth and a higher welfare to be reached in the
decentralized economy.

4If the government size τ = G
y < α, then agents should more invest. Distorsion caused by

public capital externality is a under-investment. On the contrary, if τ = G
y > α, then agents

should less invest. Distorsion caused by public capital externality is an over-investment.
That is why under lump-sum tax when �scal distorsion disappears, growth rate is higher
than under income tax, and it is all the more higher that τ is higher than α (see �gure 4).
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Figure 5 compares growth rates under income, lump-sum taxes and optimal
growth rate. Under condition (23), the maximum rate of optimal growth is
reached in the decentralized economy under income tax with τ̂ = α while
under lump-sum tax and condition (31) a lower level of optimal growth rate
is reached for a government size lower than α. In our numerical example, the
optimal growth rate reached in the decentralized economy under income tax is
equal to 0.036 and the one under lump-sum tax is 0.013.5 The same result is
found under conditions (24) and (31). As the decentralized growth rate curve
under lump-sum tax is always above the decentralized growth rate curve under
income tax, then the intersection point between the �rst one and the optimal
rate is always lower than the intersection point between the second one and
the optimal rate.

We can also evaluate the intertemporal utility function, given by (1) at the
optimal growth rate under lump-sum tax in the decentralized economy:

UT =
(1− s)k

1− 1
σ

o

[
(αγT + ρ + δ)− τ̂T (γT + ρ + δ)

]1− 1
σ

(1− α)1− 1
σ (1− 1

σ
)[ρ− (1− 1

σ
)γT ]

− 1− s

(1− 1
σ
)ρ

+
sv(1)

ρ

(32)
where τ̂T > 0 is the government size for which the optimal growth is reached
in the decentralized economy.

Comparing (27) to (32), we remark the presence of the term −τ̂T (γT +ρ+δ)

in UT . This means that for the same growth rate, U e > UT . But, in our
model, the optimal growth rate in the decentralized economy under income
tax is higher than the optimal rate under lump-sum tax. Then, it turns out
that U e is always higher than UT . For the numerical example illustrated in
�gure 5, the welfare evaluated at the optimal growth rate under income tax
(τ̂ = 0.6, γe = 0.036) is equal to 153, higher than the one evaluated at the
optimal growth under lump-sum tax ((τ̂T = 0.229, γT = 0.013)) given by 97.6

4 Corrective tax programs
As shown in the previous section, without a corrective taxation policy, the de-
centralized economy may obtain an optimal growth in the case of intertemporal

5In an analysis without status-seeking but with two types of public expenditure : pub-
lic investment and public services having no incidence on the production function or the
individual utility, Marrero and Novales (2005) show the presence of a signi�cant level of
wasteful public expenditure as a su�cient condition for income tax to lead to higher growth
and welfare than lump-sum tax.

6For other parameters, we assume that s = 0.3, v(1) = 10, ko = 0.001.
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Figure 5: Growth rates as a function of government size. Note: increasing curve
represents decentralized under lump-sum tax, dashed concave curve represents de-
centralized growth under income tax and solid concave curve represents optimal
growth. α = 0.6, σ = 0.3, ρ = 0.02, δ = 0, A

1
1−α = 0.75. These values give τ̂T = 0.229

corresponding to an optimal growth rate γT = γo = 0.013 under lump-sum tax and
τ̂ = 0.6 corresponding to an optimal growth rate γe = γo = 0.036 under income tax
in the decentralized economy.

elasticity of substitution lower than one and under some parameters conditions,
but this optimal rate is not necessarily the �rst-best when the government size
is di�erent from its optimal value α. In this section, we are interested in cor-
rective taxation that can enable an economy to reach the �rst-best optimal
growth rate whatever the values of parameters. We consider then consump-
tion and capital taxes modifying individual behavior on capital accumulation
and consumption. Let us denote τc as consumption tax rate, τk as capital tax,
and π as transfer to guarantee balanced government budget. The individual
budget constraint under income tax �nancing public capital becomes:

k̇ = (1− τ)f (k, G)− (1 + τc)c− (δ + τk)k + π. (33)
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With the growth-maximizing government size, τ̂ = α, the decentralized
growth rate is given by:

γet = ε(s, σ)

[
(1− α)2α

α
1−α A

1
1−α − ρ− δ − τk − τ̇c

1 + τc

]
(34)

where ε(s, σ) is given by equation (13), and the �rst-best optimal growth rate
is:

γot = σ
[
(1− α)α

α
1−α A

1
1−α − ρ− δ

]
(35)

The dynamics of c and k are governed by:
( c

k

)ot

= (1− α)A
1

1−α α
α

1−α − δ − γot (36)
( c

k

)et

= (1− α)A
1

1−α α
α

1−α − δ − γet (37)

The government budget is balanced and public capital-income ratio is con-
stant:

τcc + τkk + τy = G + π (38)
τ = α. (39)

Proposition 4 The importance of the optimal capital tax or subsidy and the
importance of the optimal consumption tax variation decrease (increase) with
status weight when the intertemporal elasticity of substitution is at least equal
to one (lower than one, respectively).

By comparing (34) to (35), we have the path of the optimal consumption-
capital tax rate

τk +
τ̇c

1 + τc

=

(
1− α− σ

ε(s, σ)

)
(1− α)α

α
1−α A

1
1−α +

(
σ

ε(s, σ)
− 1

)
(ρ + δ)(40)

The derivative of (40) with respect to weight status is

∂
(
τk + τ̇c

1+τc

)

∂s
=

∂ε

∂s

σ

ε2

(
(1− α)α

α
1−α A

1
1−α − ρ− δ

)
(41)

where
∂ε(s, σ)

∂s
=

cucv
′(1)(1− σ)

[(1− s)cuc + σsv′(1)]2
σ > 0 if σ < 1 (42)

< 0 if σ > 1.
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As parameters values are assumed to guarantee a positive growth rate,
the term in brackets of equation (41) is positive. As shown previously, for
σ > 1, thus ε(s, σ) < σ, the optimal growth rate is always higher than the
decentralized growth rate. The latter is increasing with status weight, and
approaches the optimal rate when the desire for status is enough strong. That
explains why the importance of the tax rate decreases when the preference for
social status is enough strong. The same argument applies for σ < 1.

Thus, the fact that capital is subsided or taxed and consumption tax in-
creases or decreases overtime depends on the value of the intertemporal elastic-
ity of substitution, σ. From equation (40), we distinguish di�erent scenarios:
a) corrective consumption tax is constant (including 0) and capital tax is con-
stant and strictly positive; b) corrective consumption tax is time-varying and
capital tax is constant and strictly positive; c) corrective consumption tax is
time-varying and there is no corrective capital tax. These scenarios are pre-
sented in the following proposition.

Proposition 5 There exist di�erent optimal tax programs:

i. When the intertemporal elasticity of substitution is at least equal to one,
the path of the optimal consumption-capital tax rate converges to

τk = − τ̇c

1 + τc

− (1− α)(αA)
1

1−α (43)

then a) capital is subsided if consumption tax rate increases overtime,
τ̇c

1+τc
> 0 or weakly decreases with τ̇c

1+τc
> −(1−α)(αA)

1
1−α ; or b) capital

is taxed and consumption tax rate strongly decreases overtime τ̇c

1+τc
<

−(1− α)(αA)
α

1−α .

ii. When the intertemporal elasticity of substitution is lower than one, the
path of the optimal consumption-capital tax rate converges to:

τk = − τ̇c

1 + τc

+ (1− α− σ)α
α

1−α A
1

1−α + (σ − 1)(ρ + δ) (44)

then a) capital is subsided if τ̇c

1+τc
> (1−α−σ)α

α
1−α A

1
1−α +(σ−1)(ρ+δ);

or b) capital is taxed if τ̇c

1+τc
< (1− α− σ)α

α
1−α A

1
1−α + (σ − 1)(ρ + δ).

This result shows that the optimal tax program is not unique, and any
combination of consumption and capital tax is possible, and this depends on
the parameter values of each economy. Any combination of a tax (or subsidy)
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on capital and on consumption consistent with condition (43) when σ ≥ 1

and (44) when σ < 1 will correct for the status-seeking externality. However,
it should be noticed that in a dynamic context, a constant consumption tax
rate does not a�ect the growth rate because it does not a�ect the price of
future consumption in terms of present consumption, therefore it cannot cor-
rect consumption externality. Indeed, as each consumer imposes a negative
externality on other consumers, the spirit of Pigou tax proposes a consump-
tion tax to penalize the author of this excessive consumption. However, a
constant tax rate is not a good measure to obtain the optimal growth rate
since it does not change the consumption pro�le overtime. In other words, a
constant consumption tax means that the relative price of future consumption
is unmodi�ed. Consequently, the optimal growth rate is reached in a decentral-
ized economy only if consumption tax rate is time-varying (see also Rauscher
(1997), Fisher and Hof (2000), Goméz (2006), for other models of economic
growth). An increasing (or decreasing) tax rate overtime means an increase
(decrease) of the price of future consumption in terms of present consumption
and discourages individuals to transfer present consumption to the future.7

A constant consumption tax rate will be not intertemporally neutral if the
model includes a leisure-labor decision for consumption distorsion results in
labor distorsion. Indeed, with endogenous labor supply, status-seeking will
result in an excessive consumption to the detriment of leisure. It therefore
generates too much labor supply. As a consequence, it is possible to tax
consumption or labor income at a constant rate to reach optimal growth in
the decentralized economy.8

Before ending this discussion, we remark that there is a degree of inde-
terminacy in the behavior of the optimal consumption tax as its initial value
may be arbitrarily chosen. When labor supply is exogenous, a consumption
tax acts like a lump-sum tax, and its initial value may be chosen to satisfy the
government budget constraint (38). This arbitrariness disappears when labor
supply is endogenous. In this situation, as remarked above, an optimal tax
program would propose a constant consumption tax and/or a constant labor
income tax.

7However, when social status is determined by relative wealth, the neutrality of constant
consumption taxation in the growth rate does not hold. Chang (2006) shows that a constant
consumption tax has a negative impact on the economy's overall consumption-capital ratio
and hence positively a�ects the growth rate.

8See, for example, Liu and Turnovsky (2005) and Turnovsky and Monteiro (2007) for
optimal taxation when labor is elastic in a Ramsey model and Romer model respectively.
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5 A congestion model
This section extends the model to a congestion public good. The public good,
such as highway, water system, police and �re services, is rival but not ex-
cludable. Like Barro and Sala-i-Martin (2004), we can write the production
function of each producer as

y = Akh

(
G

Y

)
(45)

where h′ > 0 and h′′ < 0, h(0) = 0, Y is aggregate income. An increase
in Y , with G given, reduces the quantity of public good available to each
producer and then reduces y. We assume that public good-aggregate income
ratio, τ = G

Y
, is constant.For given G and Y , the individual production exhibits

constant returns with respect to private capital k. As in previous sections, we
normalize population size to unity, therefore aggregate income Y = y.

It is straightforward to write the decentralized growth rate under income
tax as:

γec = ε(s, σ) [(1− τ)Ah(τ)− ρ− δ] (46)

and the growth rate under lump-sum tax as

γTc = ε(s, σ) [Ah(τ)− ρ− δ] . (47)

where ε(s, σ) is given by (13).
Let us turn to the social planner's problem to access the �rst-best optimal

growth. The social planner maximizes the utility (1), given constant G
y

= τ ,
subject to the resource constraint

k̇ = Akh

(
G

y

)
− c− δk −G. (48)

We may write the optimal growth rate as

γoc = σ [(1− τ)Ah(τ)− ρ− δ] . (49)

The government size that maximizes the decentralized growth rate under in-
come tax and the optimal growth rate is such that

h′(τ̃)

h(τ̃)
=

1

1− τ̃
(50)

and τ̃ = 1
3
if h(τ) = τ 1/2.
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Proposition 6 In an economy with status-seeking behavior where congestion
public good is �nanced by lump-sum tax or income tax,

i) the �rst-best optimal growth rate is reached by a decentralized economy
under income tax with τ̃ being optimally set so that h′(τ̃)

h(τ̃)
= 1

1−τ̃
when the

intertemporal elasticity of substitution is at least equal to one whereas
the second-best optimal growth rate is reached when the intertemporal
elasticity of substitution is lower than one.

ii) income tax is always preferred to lump-sum tax in terms of optimal growth
and social welfare;

Considering the growth rates given by equations (46), (47) and (49), we
observe that if the e�ective elasticity of substitution ε(s, σ) converges to σ, i.e.
if σ ≥ 1, the decentralized growth rate under income tax will correspond to the
social planner's growth rate. Concerning the lump-sum tax, it is inappropriate
when the public good is subject to congestion. Indeed, individuals neglect
external e�ects and therefore have a great incentive to expand k and y. On
the contrary, the income tax reduces the after-tax marginal product of capital
to (1 − τ)Ah(τ), which is also the expression of social marginal product of
capital. This explains why income tax is preferred to lump-sum tax.

For any positive growth rate, we can �nd the following relationship as in
the model without status-seeking behavior:

γTc > γec = γoc. (51)

More precisely, if the government size is optimally set, τ̃ is so that h′(τ̃)
h(τ̃)

= 1
1−τ̃

,
then the �rst-best optimal growth rate is reached in the decentralized economy
under income-tax.

Consider now the case of σ < 1, ε(s, σ) converges then to 1 when c converges
to in�nity. The decentralized growth rates under income-tax and lump-sum
tax respectively converge to:

γec = (1− τ)Ah(τ)− ρ− δ (52)
γTc = Ah(τ)− ρ− δ. (53)

For any positive growth rate, we can �nd the following relationship

γTc > γec > γoc. (54)
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Figure 6: Growth rates as a function of government size. The increasing curve
represents the decentralized growth rate under lump-sum tax, the dashed concave
curve represents the decentralized growth rate under income tax and the solid concave
curve represents the optimal growth rate. Parameter values are σ = 0.3, ρ = 0.02, δ =
0.20, A = 0.75. The corresponding maximum optimal growth rate, and the maximum
decentralized growth under income-tax are γoc = 0.048, γec = 0.069 respectively.
The corresponding decentralized growth rate under lump-sum tax is γTc = 0.21.

Both decentralized growth rates are higher than the optimal rate. Indeed, the
e�ective intertemporal elasticity of substitution taken into account by indi-
viduals is higher than the intertemporal elasticity of substitution taken into
account by the social planner, then individuals are more inclined to consider
consumption shift overtime, leading to a higher growth rate. In addition,
with a non-distorting lump-sum tax, individuals have a tendency to exces-
sively invest and then the growth rate diverges from the optimal rate. In this
situation, income tax is more appropriate to keep decentralized growth near
to the optimal rate. Therefore, the second-best optimal growth is reached by
the decentralized economy when the government size is growth-maximizing,
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i.e. e�ciency condition (50) is satis�ed. Figure 6 illustrates this situation with
h(τ) = τ 1/2.

6 Conclusions
This paper revisits the Barro's growth model by taking into account the impli-
cations of relative standing such as relative consumption on economic growth.
Public capital as input of production process is �nanced by income or lump-
sum tax. We discuss di�erent measures to obtain optimal growth and optimal
welfare in a decentralized economy. Under some conditions on parameters,
the existence of some government sizes for which the decentralized growth
rate is equal to the optimal rate is shown, notably the maximum value of
the optimal growth rate, and this result does not require any corrective taxa-
tion policy. The result shows that for the same growth-maximizing government
size, some economy can reach the �rst-best optimal growth rate in a decentral-
ized situation while others cannot, this depends on parameters on technology,
intertemporal elasticity of substitution, rate of time preference, etc.

We also compare two public �nancing rules : income and lump-sum taxes,
from the point of view of optimal growth in a decentralized economy and of
social welfare and �nd the superiority of income tax. Besides, we propose cor-
rective tax programs with capital tax or subsidy and time-varying consumption
tax that help to attain the �rst-best optimal growth rate in a decentralized
economy. The result shows that the optimal tax program is not unique, and
all combinations of consumption and capital tax are possible, and this depends
on parameter values of the economy. The fact that capital is subsided or taxed
and consumption tax increases or decreases overtime crucially depends on the
value of the intertemporal elasticity of substitution. Moreover, status weight
may evidently explain the importance of capital tax (or subsidy) rate and the
importance of consumption tax variation over time. An extension to a conges-
tion model modi�es somewhat the results. We show that income tax is always
preferred to lump-sum tax. In addition, the �rst-best or second-best optimal
growth rate can be reached in the decentralized economy depending on the
value of the e�ective intertemporal elasticity of substitution.
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