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Abstract—Incorporating a two-level government structure
into an endogenous growth model, we discussed the growth
impacts of different intergovernmental allocation of public
resources, i.e. intergovernmental transfer payments and the
power of revenue autonomy of the lower-level government,
along with fiscal decentralization. we showed that (1) there
was an “Inverted U-shaped” relationship between fiscal
decentralization and economic growth; (2) Different
intergovernmental allocation of public resources does not
affect the “Inverted U-shape” relationship between fiscal
decentralization and economic growth.

Index Terms—government expenditures, transfer payments,
revenue autonomy, fiscal decentralization, economic
growth

. INTRODUCTION

The relationship between government expenditures and
economic growth has been long in research. Reference [1]
initially found a significant positive relationship between
total government expenditures and the output. Reference
[2] examed the impacts of government expenditures on
consumption and capital accumulation to the output
separately and found that government expenditures on
consumption has a smaller while still positive impact on
the output. On the basis of this paper, Reference [3]
incorporated government expenditures into the standard
endogenous growth model which was traced to [4]. The
empirical study in [3] provided ambiguous conclusions
on the impacts of different parts of government
expenditures on the output. Reference [5] distinguished
between productive and non-productive government
expenditures, by using a panal data of 43 developing
countries they found a short-term positive while a long-
term negative impact of productive expenditures on the
output. Reference [6] paid attention to the impacts of
different government structures on the economy, while
the empirical study of them was criticized by [7] about
the time span of the panal data they used.

The above papers provided valuable insights into the
relationship between government expenditures and
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economic growth. Different intergorvernmental allocation
of public resources is needed to discuss, when talking
about government expenditures or fiscal decentralization
and economic growth. Meanwhile, distinguishing
between productive and non-productive government
expenditures is needed as their impact are different in a
short term. Gvernment structures should be considered if
there are differences among the contributions of each
level government expenditures to the output. In this paper
we established an endogenous growth model extended
from [8] and incorporated a two-level government
structure into it as the basic model in Section IlI. In
Section I, intergovernmental transfer payments are
assumed to extend the basic model. Section IV extended
the basic model with another intergovernmental
allocation of public resources, i.e. revenue autonomy of
the local-level government. Section V concluded this

paper.
Il. THE BASIC MODEL

A. Government Structures

In a closed economy with only governments and
identical economic agents, government expenditures are
supposed to maximize the consumer welfare. Here in the
basic model, government structures are important because
productivety may be different related with each level
government expenditures. Two levels, governments of
the state-level and the local-level, are supposed for
simplicity. Government expenditures are divided
consequently into those from the state-level government
and from the local-level governments, /' denoted the
former and S the latter. The whole government
expenditures hence, denoted by g, satisfies

g=f+s (1)

We assume that government expenditures are all
financed contemporaneously by a flat-rate income tax,
and a balanced budget constraint holds for the whole
government implies

g=T=1y (2
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where 7 is the tax rate in (2). Expression (2) means
that the government can neither finance deficits by
issuing debt nor run surpluses by accumulating assets,
that is so called a balanced budget. Governments assign
their revenue in the way that a proportion of ¢ <[0/1] is

decentralized to the local-level governments, then
government expenditures can be identified as

f=1-9v (3a)

s =gy (3b)

B. The Production Function

The production function of the economy is the function
of capital and government expenditures, and assumed to
be a CES production function as

Sk frs)=fkg)=(ak™ +ff < +p)" (4)
where y is output per worker, & is capital per worker, o,
and y are the output elasticity of &, fand s respectively,
o + B + y=1 guarantees a constant returns to scale of the
economy. Meanwhile, the elasticity of substitution
1/1+ ¢) is constant and let > —1 for simplicity in (4).

C. The Utility Function

The representative, infinite-lived household in a closed
economy seeks to maximize his lifetime utility, as given
by

_[” -pt
U —JO u(c)e™dt ©)
where ¢ is consumption per person, u(c) is an continuous,
differentiable instantaneous utility fuction of identical
consumers and 0< p<1 is the discount rate in (5).

Population, which corresponds to the number of workers
and consumers, is constant. For simplicity and without
loss of generality, the instantaneous utility function takes
the form as

-1 6
u(c) = (6)
l-o
Given (1)~(6), a simple caculation yields the capital
growth constrains as
k=Q1-7)y-c )
The problem of an identical consumer is to maximize
(5) subject to (7).

D. The Balanced Growth Path

On the balanced growth path, all variable grows at the
same rate, called the steady-state growth rate. In order to
compute the steady-state growth rate, we construct a
Hamilton function as

1-o
H=""Y a-0y- ®)
l-o
The two conditions are given by
c’ =2 (99)

A=pl—da@-1)(ak™ + ff 5 + <) @<L (9b)

Integrating (9a) and (9b), we have the consumption
growth rate on the balanced growth path as
¢_al-0)RX)-p (10)

Cc o

where R(X) ={a + [BA—¢)° + },¢*€](g/k)f§}—(1+§)/§ is
satisfied in (10). The same growth rates of capital and the
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output provide a constant government expenditure-capital
ratio on the banlanced growth path , ¢ /4, as
glk={allr* = pA-¢)* -y 1}"¢
Integrating both (10) and (11) yields
oo a7 { B¢ —y* T“" r (12
o ¢ o

art

(11)

Expression (12) represents that the steady-state growth
rate (G) is the function of all parameters and variables.
The maximization problem of consumers equals to
maximize the steady-state growth rate represented by (12).

E. Fiscal Decentralization and Economic Growth

In the basic model, the portion that is decentralized to
the local-level governments (¢ ) reflects both the revenue
and expenditure portion of the local-level governments.
We could use this variable as the indicator of fiscal
decentralization. Under the assumptions of the basic
model, we have Proposition 1 to represent the
relationship between fiscal decentralization and economic
growth.

Proposition 1. In a closed economy with two-level
governments and the Cobb-Doglas production function ,
holding all other parameters constant,

a) The optimal degree of fiscal decentralization
equals to the ratio between the contribution of local
public expenditures on the output ( y ) and the
contribution of all public expenditures on the output
(B+y)

b) There is an “Inverted U-shape” relationship
between fiscal decentralization and economic growth..

Proof.

a) In order to show how fiscal decentralization
affect economic growth, we could differentiate both parts
of (12) with respect to ¢ yields

0G0 = al-7)1+¢ )(ar‘)’“*‘w_[ﬁﬁ"“i - ﬁ}l— #) “91(13)
olt - fl-¢) -y T*
Given that > -1 and assuming that G >0 in (13), the
nonnegative right hand side of (13) requires
WD = =gy >0
A simple caculation yields

¢<(y]1/(1+g)
1-¢ \B

The optimal fiscal decentralization rate is the one as

¢* :(7/]1/(1+g) (]_6)
1-¢" \p

A simple expression of (16) considering the Cobb-
Doglas production function. Let »=_1, expression (16)

implies

(14)

(15)

“__7
B+ry

b) A simple caculation of (13) gives that when 4 < 4°,
aGlag>0 implies that the steady-state growth rate

(17)
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increases as the degree of fiscal decentralization increases.

While when 4> ¢*, 66104 <0 implies that the steady-

state growth rate decreases as the degree of fiscal
decentralization decreases. There is an “Inverted U-
shape” relationship between these two variables on the
balanced growth path.

That completes the proof of Proposition 1.

Fig. 1 shows the “Inverted U-shape” relationship
between fiscal decentralization and economic growth.

G

B
1
B+ B. ¢
Figure.1. The “Inverted U-shape” relationship between
fiscal decentralization and economic growth

0 # =

As the degree of fiscal decentralization increases from
zero to one, the long-run growth rate increases at first and
arrived at the maximum value, then it decreases
eventually. The implication is obvious. A lower degree of
fiscal decentralization constrains the power of the local-
level government, while a greater degree of fiscal
decentralization increases the externality costs of public
goods provided by each local-level government. The
optimal degree of fiscal decentralization are denoted by
am).

I1l. EXTENSION OF THE BASIC MODEL:
INTERGOVERNMENTAL TRANSFER PAYMENT

A. Intergovernmental Transfer Payments

Public resources gathered should be allocated among
all level governments. Different allocation will have
different impact to the economic growth.

First and the most popular form of intergovernmental
allocation of public resources is intergovernmental
transfer payments. A transfer payment, denoted by T, is
given by the higher-level government to the lower-level
government in many coutries for the purpose of equity.
The existance of intergovernmental transfer payments
increases local public expenditures by reducing state-
level public expenditures.

B. Productive and Non-productive Public Expenditures

According to [3], some government expenditures are
productive, such as infrastration and government
purchase, others are non-productive in a short term. Non-
productive expenditures conclude those expensed in
national defense, basic education, health care, local
medical services, etc. Here, let f;and f. be the productive
expenditures and non-productive expenditures from the
state-level government respectively, s; and s. be the
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productive expenditures and non-productive expenditures
from the local-level governments. Total government
expenditures g are denoted by

8= fit fot skt se (18)
A balanced budget requirs
g=1w (19)

A portion of &, goes to the state-level government and a
portion of ¢, to the local-level government, &+ ¢,=11is
satisfied. Then budget constraints of governments with
intergovernmental transfer payments are

Sitfo=ew-T (20a)

s+, ~T=¢ (20b)

In order to distinguish productive expenditures from
non-productive ones, we use ¢, [0,1] to denote different

part of government expenditures as

f, =04 (21a)
f. =0y (21b)
T =691y (21c)
with >6,=1 i=123 satisfied, and also we have
s, =& (b, +T) =¢,(4, + 0,0y (22a)
s. =&, (b +T)=¢5,(4, +O,0)y (22b)

with Zgi =1i=12 satisfided.

C. The Model

We use
u(e, fo, forsi,8.)=Inc+o/Inf, +o/ Inf, +o;Ins, +c’ Ins, (23)
as the instantaneous utility function of an identical
consumer, here o/ , o/ o} and o’ are nonnegative
parameters.

Production in the economy is an Cobb-Doglas

function of private investment £ and government
expenditures as

S S fosis) =k 12 1 s s P (24)
In (24), B i are all nonnegative parameters and
> B =1i=12345-

Constructing relevant Hamilton function of this model
provides the constant growh rate on the balanced growh
path, as

G= ﬂl(l_z.)z.(lfﬂl)/ﬁl [.]l/ﬂ1 -p (24)

Here (24) satisfies
[e]=(6.:4)" +(0,4.)" +[.(8, + 081" +1e, (8, + 0,61
(25)

Expression (24) gives the long-run economic growth
rate on the balanced growth path.

D. The Growth Impact of the Tax Rate

Governments gather taxes to cover their expenditures
at a tax rate 7 . Changes of the tax rate will have an
impact on the steady-state growth rate. Differentiating
both parts of (24) with respect to z and evaluating the
resulting expression at 6G/azr = 0yields

' =1-p, (26)

Recall that 7 € [0,1], and a steady-state growth rate ¢

satisfying (26) will be
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G == B - p 7)
where[ « ] isstill given by (25) . The impact of a change
in the tax rate has two opposite effects on the long-run
economic growth. Increasing the tax rate relaxed the
budegt of each level government to greater expenditures,
which increased the output as a result. On the other hand,
increasing the tax rate eroded the disposable income of
consumers, the gross consumption declined and the
output went down. When the tax rate is small, the
positive effect is greater, an increasing tax rate drave up
the economic growth rate; while the taxation is too heavy,
the negative effect is greater, an increasing tax rate drave
down the economic growth rate.

The impact of the tax rate on the steady-state growth
rate are showed in Fig. 2. When the tax rate decreases till

<7, the steady-state growth rate also decreases; when
the tax rate increases till ;> ;*, the steady-state growth
rate still decreases.

G

G

0 T =1-4 10z
Figure.2. The growth impact of the tax rate

E. The Expenditure Structure of the State-level
Government

Expenditures of the state-level government include
three parts, productive expenditures, non-productive
expenditures and transfer payments to the local-level
governments. A change about portions of these parts with
total amount constant will have an impact on the growth
rate on the balanced growth path.

Holding the portion of transfer payments constant, a
change on the portion of productive expenditures results
in an relevant opposite change of the portion of non-
productive expenditures. Differentiating both parts of (24)

with respect to ¢, and evaluating the resulting
expression at 9G /66, =0 Yields
o _p (28)
0, B

and a steady-state growth rate ¢ satisfying (28) will be
G =B A-r)c Ao} —p (29)
where (29) satisfies

[ =(6'¢)™ + (%91%)’]3 +[ey(, + 001" +[e,(4, +0:6,)1”
(30)

2
Expression (28) means that without change of transfer
payments, an optimal ratio between productive
expenditures and non-productive expenditures of the
state-level government are needed to maximize the
steady-state growth rate, which exactly equals to the ratio
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of their contributions to the output( z,and g, respectively).

Thence an unique emphasis on productive expenditures
or non-productive expenditures will also drive down the
long-run economic growth.

F. The Expenditure Structure of the Local-level
Government

The expenditures of the local-level government are
divided into productive and non-productive expenditures
under the assumptions of the basic model. Holding total
expenditures of the local-level government constant, a
change of productive expenditures results in a
conrresponding change in non-productive expenditures
on the opposite. Differentiating both parts of (24) with
respect to ¢, and evaluating the resulting expression at

9Glog, =0 Yyields

(1) i
(52*)(1_ﬂ5) = %:(@ +‘93¢1)(ﬂ4 i
and a steady-state growth rate ¢+ satisfying (31) will be

G=fA-o)c [ ¥~ p (32)
where (32) satisfies

T =00 (0412 6 -+ 0

(33)
Expression (31) determined an optimal ratio of
productive expenditures and non-productive expenditures
of the local-level government. If the left part of (31) is

greater, a simply calculation yields 6G/de, > 0, which

means that under the conditions of a greater portion of
productive expenditure of the local-level government, a
transfer from the productive expenditure to the non-
productive expenditure will have a positive impact on the
output. Sometimes in practice, a short-sighted local-level
governmet tends to expense more as productive, e.g.
infrastructure, which raised the GDP in a short term but
reduces the economic growth rate in a long run. On the
contrary, transfering some productive resources to non-
productive expenditures, e.g. local higher education and
health care, will pull up the long-run economic growth
rate.

(31)

G. Transfer Payments

Transfer payments are part of the income of the local-
level government and of the expenditures of the state-
level government. Holding total expenditures of the state-
level government constant, a change of transfer payments
results in a corresponding change in productive
expenditures or non-productive expenditures of the state-
level government. For simplity, we assume that there will
be no change in the prortion of non-productive
expenditures. Differentiating both parts of (24) with
respect to ¢, and evaluating the resulting expression at

0G106, =0 Yields

9; — ﬁA +ﬂ5 91* _ﬁ
B, )
and a steady-state growth rate g+ satisfying (34) will be

G = A=) P T~ p (35)

(34)
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where (35) satisfies
M=) 0’ H«a[@ﬂ%%%)ﬁ]}‘ 4{%[%(%4@%)@}@

(36)

Similarly, expression (34) denoted an optimal ratio of
transfer payments and productive expenditures, which is
increasing with the contribution of the total expenditures
of governments (g, + g,) » decreasing with the

contribution of productive expenditures of the state-level
government g, and the tax ratio between governments

¢,1¢,. That means a greater contribution of the local-

level government to the output absorbs more transfer
payments from the state-level government, which implies
a higher degree of fiscal decentralization.

IV. EXTENSION OF THE BASIC MODEL: REVENUE
ATONOMY OF THE LOCAL-LEVEL GOVERNMENTS

A. Revenue Autonomy

Another type of intergovernmental allocation of public
resources concerns revenue assignments. If a local
government can raise funds by issuing bonds or
borrowing money from banks, that means this local
government has the power of ‘revenue autonomy’ rather
than a unique tax-sharer. In case of revenue autonomy of
the local-level governments, looser budget constraints
stimulate local public expenditures, caused a higher
degree of fiscal decentralization measured by the
expenditure portion of the local-level governments.

B. Budget Constraints of Governments

Under similar assumptions of the basic model, in a
close economy with only governments and identical
economic agents, government expenditures are also
supposed to maximize the consumer welfare and divided
into those from the state-level government and from the
local-level governments, /' denoted the former and S the
latter. The power of revenue autonomy looses the budget
constraints of the local-level governments, that means
total government expenditures will be

g=f+s=f+s+s, (37)
with s; denotes local government expenditures using
taxes shared and s, denotes those expenditures financed
by the local-level governments themselves. We assume
that the local-level governments always raise funds as a
fixed portion ¢ <[01] of total taxes, and a portion of

#<[01] of total taxes goes to the local-level

governments gives the budget constraints of governments
as

f=0-¢) (38a)
s, =gy (38b)
s, = Oy (38C)

The maximization problems of governments at two
levels are to choose the optimal 4 and ¢ to maximize the

social welfare subject to (38a), (38b) and (38c).
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C. Fiscal Decentralization

Considered revenue autonomy of the local-level
governments, the degree of fiscal decentralization could
be measured in two ways.

First, we can use the tax-sharing rate between two
levels of governments, ¢ , to denote the degree of fiscal

decentralization as in the basic model. While this is
indeed a good indicator in practice, question is that this
indicator reduces the actual expenditure decentralization
to the local-level governments because of its omission of
revenue autonomy, particularly when the portion of s, in
(37) is large, as in some developed countries. However,
on conditions of most developing and transitional
economies, local governments have strictly limited power
on revenue assignments, the tax-sharing rate still operated
well.

Another indicator to measure fiscal decentralization
degree is the actual expenditure portion of the local-level
governments, denoted by

§=(p+6)I1+0) (39)
in our model. This indicator offsets the accuracy question
brought by using the tax-sharing rate indicator, reflects
the power of the local-level governments under the
condition of revenue autonomy. Since it has some
problems in practice, such as data gathering, we use this
indicator to denote the fiscal decentralization degree in
our model is still resonable.

D. Description of the Model

In the extension model, an infinitely lived consumer
still consumes products and services provided by
individuals and governments at a given time to maximize
its lifetime utility. An utility function

Ule, f18,,8,) = _[:u(c,f,sl,sz)e’“dt (40)
is the lifetime utility of an identical consumer.
u(c, f,s,,s,) is the similar instantaneous utility fuction of
identical consumers and 0 < p <1 is the discount rate in
(40). In a whole lifetime, consumers smooth their
consumption in each term through saving and borrowing.
When total investment equals to total savings, the steady-
state output realized. Similarly, we use

u(e, f,81,8,)=Inc+ao In f+w,In(s; +,) (41)
as the instantaneous utility function in (40). @, are
nonnegative marginal utility of government expenditures
attwo levels, j=12.

For simplicity and without loss of generality,

production in the economy is an CES function of capital
k and government expenditures as

Sk, fos,,8,) =[ak™ + Bf < + (s, +5,) 1Y (42)

a , p and y are all nonnegative parameters,

a+pf+y=1and ¢ >_1are all satisfied in (42). Given
(37)- (42), a simple caculation yields

k=[-0+0)rly-c (43)

The problem of an identical onsumer is to choose the

optimal consumption bundle to maximize (40) subject to

(42) and (43). On the balanced growth path, the economy
will grow at the same rate with the consumption, savings
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and investments. The steady-state economic growth rate,
equals to the growth rate of consumption, is a function as

G, =S = afl-(+0)IR(X) - p (44)

c

RX)={a +[BA-¢) < +7(p+6)“1(g/k) <}y ®9'< in (44).

The same growth rate of the investment and the economy
provides a constant government expenditure-capital ratio

on the banlanced growth path , g/, @s
glk={allz* - pl-9)* - y(p+O) 1} (49)
Given (44)and (45), the steady-state economic growth
rate is simplified as
¢ ¢ I (ol
GU:a[l—(1+9)T][T —£0=9) :—y(¢+6’) } -p (46)
(24

T

A simply expression of (46) considering a Cobb-
Doglas production function gives

G, =afl— 1+ 0))c* ' (1-g)"'“ (p+0)"“ —p  (47)

E. The Growth Impact of Revenue Autonomy

The power of revenue autonomy of the local-level
governments enable them to expense more than taxes
shared, a higher portion of local government expenditures
consequently has impact on the growth rate on the
balanced growth path. To see this systemetic effect, we
have seen that holding all other parameters in (47)
constant, the steady-state growth rate is the function of 4.
Differentiating both parts of (47) with respect to ¢ yields

5G, 1000l ~ A=)~y +0) 1" L ) (48)
G(arb)(h{)/s

W(X) = {1- @+ )71+ ) - fU-9)* —1(p+0) 1 y(p+0) )~z

are satisfied in (48). When »>_1and g .o, the right

hand of (48) are nonnegative requires that y(x) - o shoule

be satified. Similarly, we consider the simple form of (48)
using the CES production function, where p(x) > o yeilds
o< y(dl-7)—arg (49)
(a+y)r

Let g denotes the optimal portion of self-raised funds
of the local-level governments, holding other parameters

constant, (49) means that
o~ rd-0)-arp (50)

(a+y)r

will be satisfied.

G

0=0

0 or = Yd-1)—azp 1 0
(a+y)T
Figure.3. The growth impact of revenue autonomy

When other parameters are constant, expression (50)
means that the optimal portion of self-raised funds of the
local-level governments is unique. As the power of
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revenue autonomy of the local-level governments
increases till 9 > 9", a simple caculation of (48) yields

G, 166 <0-0n the countrary, when the revenue power of

the local-level governments are limited till 9<¢° ,
8G,100 >0 - This is called the “Inverted U-shape”
relationship between the power of revenue autonomy of

the local-level governments and the steady-state
economic growth , as showed in Fig. 3.

One point should be noted in Fig. 3 is that when ¢ =0,

the steady-state growth rate remains as that we showed in
the basic model as

Glom = al=0)c """ W= g)""“ (g)"* = p  (31)

F. The Growth Impact of the Tax-sharing Rate

In order to study the growth impact of the tax-sharing
rate, we started from the relationship between the tax-
sharing rate ¢ and the revenue autonomy indicator ¢ .

The following corollary presents the properties of these
two paramters and the steady-state growth rate.

Corollary 1. In a closed economy with two-level
governments, holding all other parameters constant, a
Cobb-Doglas production function yields:

b) There is an “Inverted U-shape” relationship
between the tax-sharing rate, ¢, and the steady-state

growth rate, G .

b) As the expenditure portion of the local-level
governments, 6, increases, the optimal tax-sharing rate,

¢, should reduces to maximize the steady-state growth
rate, G, .

Proof.
a) Holding other parameters constant, differentiating
both parts of (47) with respect to ¢ yields:
oft- 1+ 0)e10+ )’ ) O [+ 0) 0 - pa-gy ] (52)
olt® - fL-9)* —y(g+0)“1*
When ¢ >-1and G, >0 are all satisfied in (52), the
right hand side of (52) is nonnegative requires

8G, 19¢ =

y(g+0) " - pL-¢) ™9 >0 (53)
A simple caculation of (53) yields
$+0 _ [ il ]““*“ (54)
1-¢ \p

Inequality function (54) provides a relationship of ¢

and @ which is to garuantee a nonnegetive steady-state

growth rate. Let 4 denotes the optimal tax-sharing rate,
inequality function (54) implies
40 ( 7 j“‘“‘” (55)
1-¢° B
A simple expression of (55) using a Cobb-Doglas
production function is

4= yﬂ—ﬂﬂ (56)
+y
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14 Intergovernmental Allocation of Public Resources, Fiscal Decentralization and Economic Growth

As the tax-sharing rate increases till 4 > 4, a simple
caculation of (52) yields 5G,/0¢4 <0 .On the countrary,

p<¢
“Inverted U-shape”

when the tax-sharing rate decreases till

0G,lo¢>0 - That

relationship exits.
b) Expression (56) also means that the optimal tax-

sharing rate, 4*, is a decreasing function of 4.

This completes the proof of Corollary 1.

The Corollary 1 despribes a general relationship among
three variables, ¢, 6 and G, . In order to show these
relationship more clearly, we considered numerical
simulations.

The parameter configurations considered for the
numerical simulations are as follows: ¢ =0.75, #=0.10,
y=0.15,p=0.02 ,7=025and =0, 0.20, 0.40, 0.60 and
0.80. The tax-sharing rate (¢) and the steady-state growth

rate (G, ) are computed as follows. A value of the

means an

expenditure portion of the local-level governments (9)
are considered for each simulation. For each possible
value of the tax-sharing rate ¢ <[0], the steady-state
growth rate G, is computed using (36). Once we have
this schedule of G, , the optimal tax-sharing rate (¢*) is

identified as the tax-sharing rate that maximizes the
steady-state growth rate and is computed using (56). Fig.
4 shows the simulation results.

G,

0.2

N\

05 0.6 0.7 0.8

Figure.4. Numerical Simulations

We can see from Fig. 4 that when ¢ =0, an “Inverted
U-shape” curve means that the steady-state growth rate
(G,) increases as the tax-sharing rate of the local-level

governments (¢ ) increases, the maximization appears
when ¢° = 0.6, then goes down. This curve is exactly the

one showed in Fig. 3. As the expenditure portion of the
local-level governments (@) starts to increase, the curve
becomes smoother, and the optimal tax-sharing rate (4°)

to maximize the steady-state growth rate decreases,
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equals to 0.52 and 0.44, respectively, when ¢ =0.20and
0.40. Numerical simulations give another proof of
Collary.

G. The Growth Impact of Fiscal Decentralization

Recall that under the conditions that the local-level
governments have the power to raise funds by themselves,
we use the actual expenditure portion of the local-level
governments denoted by (39) as the indicator of fiscal
decentralization in our extended model. The above
computations, along with Proposition, Corollary and
simulations so far, let to the following corollary
presenting the properties of fiscal decentralization under
the conditions of revenue autonomy.

Corollary 2. In a closed economy with two-level
governments and a Cobb-Doglas production function, ,
holding all other parameters constant, the state-level
government chooses the optimal tax-sharing rate( ¢* )
and the local-level governments choose the optimal
portion of self-raised funds (9"),

a) The optimal fiscal decentralization ( 43 ) yields:

(13* __7 (57)
B+y
b) The relationship between fiscal decentralization
and the steady-state growth rate is still an “Inverted U-
shape” curve showed in Fig. 2.

Proof.

a) Recall that the optimal ¢ and gare represented
by (50) and (56) respectively, then the optimal fiscal
decentralization is identified by (39) will be computed to
yield

= g +0" v (58)
1+6°  pB+y
b)  If the degree of fiscal decentralization decreases
till 4<¢*, that implies 4 < 4* or 9 <¢", the steady-state
growth rate will increase according to (48) and (52). On
the countrary, if the degree of fiscal decentralization
increases till 4> 4*, that implies 4> 4*0r 9>¢", the
steady-state growth rate will decrease consequently.
That concludes the proof of Corollary 2.

V. CONCLUSIONS

In our basic model, the relationship of fiscal
decentralization and economic growth shows an
“Inverted U-shape”. One extension of the model
considered  intergovernmental  transfer  payments,
productive and non-productive expenditure defference.
Comparative static analysis showed that, on the balanced
growth path, there was an “Inverted U-shaped”
relationship between the tax rate and the long-run
economic growth. Optimal ratios between productive and
non-productive  expenditures of two levels of
governments, between transfer payments and other parts
of expenditures of the state-level governments are needed
to maximize the long-run economic growth.

Other extension of the model considers another
intergovernmental allocation of public resources. If the

1LJ. Information Engineering and Electronic Business, 2011, 3, 8-15
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local-level governments have the power of revenue
autonomy, the degree of fiscal decentralization should be
modified. While we showed that this revenue autonomy
does not affect the “Inverted U-shape” relationship
between fiscal decentralization and economic growth.
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