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Abstract

This study aimed to conduct a study and analysis of government fiscal policies related
to the components of revenue (taxes) and some components of spending (educa-
tion/human resources and infrastructure sectors). Issues regarding the effectiveness of
the allocation of government budgets, particularly for human resources and infrastruc-
ture sectors, is an important issue that is very interesting to discuss. Especially if asso-
ciated with their impact on improving people's welfare. With a limited income, the
government must make a choice to prioritize the education/human resources sector or
infrastructure sector.

Abstrak

Penelitian ini bertujuan untuk melakukan studi dan analisis kebijakan fiskal terkait
dengan komponen pendapatan (pajak) dan beberapa komponen pengeluaran (pen-
didikan/sumber daya manusia dan infrastruktur). Isu mengenai efektivitas alokasi ang-
garan pemerintah, terutama untuk sumber daya manusia dan infrastruktur, merupakan
masalah penting yang sangat menarik untuk dibahas. Apalagi jika dikaitkan dengan
dampaknya pada peningkatan kesejahteraan rakyat. Dengan pendapatan yang terba-
tas, penelitian ini merekomendasikan pemerintah harus membuat pilihan untuk mem-
prioritaskan sektor pendidikan/sumber daya manusia atau sektor infrastruktur.

Introduction

The issue of poverty is a common problem in developing countries, including Indonesia. In accordance
with Article 34 of the UUD 45 (constitution mandate of 1945) that the poor and abandoned children cared
by the state. The task in this article should be understood not only passive means, namely preserve, but
also significantly active that in the long term reduce the poverty rate in Indonesia. Government as part of a
country and as well as economic agents implement mandate of the UUD 45 in the form of macroeconomic
policies, both monetary and fiscal policy. In the Indonesian, these policies is held by two different institu-
tions as the implementation of the independence of central bank (namely Bank of Indonesia) as the holder
of the monetary policy authority and Ministry of Finance (government) as the fiscal authority. The main
focus in this study is fiscal policy.

As stated by Mishkin (2004) that the ultimate goals of macroeconomic policies are price level sta-
bility, high employment levels, long-term economic growth, and exchange rate stability. Any economic
policies that do (i.e. monetary policy, fiscal, trade, labour, etc.) eventual goal is to achieve the social wel-
fare of Indonesian society. To achieve this objective, Bank Indonesia has made the stability of the Rupiah
as a single destination as stated in UU No. 23 of 1999 about Bank Indonesia, as amended in UU No. 3 of
2004 Article 7. While the Directorate General of Budget, Indonesian Ministry of Finance (2009) stated that
fiscal policy objective is to achieve the welfare of the community through the efforts of (i) promote eco-
nomic growth, (ii) expanding employment in order to reduce unemployment and alleviate poverty, and (iii)
to stabilize the prices of goods, especially to overcome inflation.

Government's fiscal policy is reflected in the current Budget, where there are two important com-
ponents of the tax (namely tax rate) and the composition of government spending (government spending).
Poverty alleviation policy that became a central issue in achieving the welfare of society can be divided
into 2 stages. First policy to ensure stay alive (as feasible) in the short term, such as direct subsidies. Sec-
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ond policy tend to be long-term oriented policy to alleviate poverty, through job creation and public educa-
tion. Both policies must go in a line and dynamic follow the development of society living stage and condi-
tions of the nation's economy at that time.

In a closed economic system, where there is only households, firms and governments as economic
actors, the economic policies and activities that carried out each will affect the others (Mishkin, 2004;
Mankiew, 2006). Society (namely household) is a supplier of human resources as input of company's pro-
duction process, which at the same time is the end consumer of company’s product. Household poverty
will cause a decline in purchasing power of society and the demand for final goods, on the other side of
the poverty caused a decline in the quality of human resources due to (i) the lack of nutrient intake and (ii)
the decrease in labour education. Both of these will impact on the company's production capabilities in the
future. Similarly, for the government, poverty causes reduced government tax revenue. Sluggish economy
due to lower private consumption and investment activities cause economic growth target burden is on the
government through expenditure policy. Deficit budget policy to shore up the economy will impact on the
accumulated burden of the budget deficit (through debt to the society) and the increasing rate of inflation
(further discussion about impact assessment of unsynchronized macroeconomic policy management, see
Ratnawaty, 2003).

Opposite effect, that through the mechanism of fiscal policy with budget deficit approach (such is in
Indonesia), the government can stimulate the corporate sector through a policy of investment expenditure in
physical infrastructure or through a subsidy mechanism. Likewise, the household, with the construction of the
education system and education subsidies, the government can increase the capacity and capability of quali-
fied human resources that lead to increased productivity in the enterprise sector. Even with the allocation for
education in the composition of government expenditure, it can naturally increase the level of wages and
even able to create their own jobs through self-employed (namely entrepreneurship).

Monteiro & Turnovsky (2008) explains that the question about optimal allocation for the two ex-
penditure posts that previously had been tried answered in microeconomic and macroeconomic disciplines.
The problem of allocation is more easily answered through a microeconomic perspective. In a microeco-
nomic perspective, the increase in government spending (on both the post) will lead to positive effects for
other components in the economy. For example, increasing the capacity of electrical energy in a region
will increase company productivity, learning time students, and the use of technology to find the sources
of knowledge. Simply answer the problem in microeconomic is they due to not consider any constraints on
government spending. The opposite occurs when using a macroeconomic viewpoint. With a limited
budget that haven, the government is often difficult to determine where the expenditure items that should
be a priority in the allocation of government expenditures. The Government should consider the impact
(such as productivity, long-term growth, and welfare of the community) from the allocation in both these
expenditure items.

Source: Indonesian Ministry of Finance (2009).

Figure 1. Allocation of budget for various sectors
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In Indonesia, the infrastructure/public services and education/human resources is still very domi-
nated the allocation of Indonesian government expenditure in the year 2005 - 2008 (see Figure 1). If the
two sectors are compared, it was clear that the allocation of expenditure for infrastructure/public services
are still far greater than the expenditure for education/HR sector. Although the budget allocation for edu-
cation continues to increase from year to year, but the government still makes public service/infrastructure
as a priority in disbursement of government budget. Thus, the government must know the effects of fiscal
policy is to increase public welfare. If the policy of budgetary allocation has been done proved no great
impact on improving people's welfare, the government needs to change the pattern of budget policy in the
future so that the increasing public welfare objectives can be achieved.

The rest of the paper is organized as follows. Section 2 provides a literature review. Section 3 de-
tails the data and the methodology. Section 4 analyses the results. Section 5 conclude and examines the
implication of our results.

An economic system is said closed if it does not involve international economic activity, ie exports
and imports, so that the activities of production, consumption, and distribution both in the market for re-
sources and goods/services involved only the domestic component, namely households, firms and gov-
ernment. In general, a closed economic system can be shown in Figure 2.

Figure 2: Closed economic system

Closed economic system as shown in Figure 2 can be defined (represented) by the following gen-
eral equilibrium function (Mishkin, 2004; Mankiw, 2006):

Y = C + G + I (1)

Where: C = C0 + bYd, Yd = Y(1 – t), Y is a country's aggregate expenditures, C is society consumption, C0

is autonomous consumption, G is government spending, I is investment, Yd is disposable income, b is the
marginal propensity to consume, and t is the rate of income tax.

From the economic model above, it can be said that an economic system consists of components
of households, industries (firms), and the government. Each component of this economy have one com-
mon purpose, namely to maximize the level of satisfaction with various limitations that exist. In this ses-
sion, we will be described how the relationship between fiscal policy and unemployment reduction objec-
tives, how the components of the economy define their satisfaction functions, as well as how the econom-
ic equilibrium is formed (further discussion see Mankiw, 2006; Monteiro & Turnovsky, 2008).
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Fiscal policy and unemployment rate

Mankiw (2006) described the relationship between fiscal policy and unemployment from the Keynesian’s
view. In making fiscal policy, government often regulates the amount of expenditures in each period. Fis-
cal policies adopted by government will have an impact on the output of goods/services market. The in-
crease in government spending at a certain period will have an impact on increasing society's income. Of-
ten, the government increased spending by increasing public infrastructure development that involves a lot
of labor. Infrastructure development projects are expected to absorb many workers who in turn will in-
crease society's income.

On the other hand, if the government increases spending by increasing expenditure allocations for
education sector, then this can also increase society's income. Investment in education sector in the long
term will increase the workforce with better quality (educated). Such labor is generally required by the
company's more than unskilled labor. In the end, an increase in overall government spending (which are
infrastructure and education sectors) is expected to be able to increase the number of national output in
the goods/services market.

Satisfaction level of households, firms and government

Household as a representation of society is the consumer of the products that produced by the firm (as
representation of the industry) on the goods market and is also a supplier of labor to the firm on the labor
market. With aggregating number of households as a whole, implies that per capita value of each variable
represents the aggregate value. According to Monteiro & Turnovsky (2008), we assume that the popula-
tion growth rate is stable, household as consumer will try to maximize the following intertemporal iso-
elastic satisfaction function:Ω(C)=∫ Cγγ e-ρtdt∞

0 , −∞<γ<1 (2)

where C is consumption, ρ is the discount rate, and 1/(1 – γ) is the intertemporal elasticity of consumption
substitution.

The company as a manufacturer also requires various resources to convert into a product as its
output, such as labor, capital, energy, raw materials, etc. (Buffa & Sarin, 1987). In the Cobb-Douglas pro-
duction model, simplified corporate input only physical capital (K) and human capital/labor (H). Both re-
sources are consequent to the budget (because of the rental fee) and can be allocated to produce the final
product, X, or produce new human capital through education. This implies that both inputs can go directly
to the company at this time to produce the final product or allocated to educating the human resources
today to get increased productivity and efficiency in the future.

Production of final products, X, formulated in the Cobb-Douglas production function follows:

X=AKX
α1HX

α2GX
1-α1-α2 , A>0, 0<αi<1, i=1,2 (3a)

Where KX, HX and GX are allocation of physical capital, human capital, and current government expendi-
ture to produce the final product.

As explained earlier that the two inputs (K and H) also can be used to generate a new H in the fu-
ture, so the investment in H implies a cumulative effect on H itself. Accumulation of H can be shown in
the following production function:

Ḣ=BKY
β1HY

β2GY
1-β1-β2 , B>0, 0<βi<1, i=1,2 (3b)

where KY, HY, and GY is the allocation of physical capital, human capital, and government spending to
produce human capital (through education).

Key points from the production structure is that the output in each sector is determined by the
level of constant returns to technology scale of the three inputs used in the production process. This condi-
tion is a requirement the existence of long-term equilibrium with a stable growth rate. The fact that re-
source availability is constrained by the budgets of the two inputs (K and H) makes the process of optimi-
zation equations (3a) and (3b) is limited by the following constraint function:

K=KX+KY (4a)

H=HX+HY (4b)
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Logical consequence of equations (3a) and (3b) is the contribution of government spending (in
the case of Indonesia is based on the draft of annual national budget/RAPBN) to productive capacity. This
condition can easily be understood because with the allocation of government expenditure will increase
the required infrastructure by industry, industrial subsidies, and/or development of better education facili-
ties and infrastructure. By linking between the company and the government through final tax, in the case
of Indonesia is the value added tax/VAT, at each final product produced by the rate τ, can be obtained the
following relationship:

G=GX+GY=τX (5a)

GX=θτX (5b)

GY= 1-θ τX (5c)

where 0 < θ < 1 is the proportion of government expenditure allocated to produce the final product.
In equation (5a), (5b), and (5c), there are 2 parameters that characterize the government's fiscal

policy, namely (1) the proportional tax rate τ and (2) the composition of government spending θ. By using
equation (5a) and the fact that the final product may be consumed (purchased) by the government or raise
capital (K), then the goods market equilibrium can be formulated as follows:

K̇= 1-τ AKX
α1HX

α2GX
1-α1-α2-C (6)

Government as an economic agent, their optimal decisions lie in the selection of consumption level, C,
capital allocation, KX, KY, HX and HY, and the rate of capital accumulation, K and H, in order to maximize
intertemporal iso-elastic satisfaction function of household/society in equation (2) with the constraint equa-
tions (3) to (6) and initial capital K0 and H0. This relationship can be understood that the source of gov-
ernment revenue as capital to make expenditure is from taxes, τ. The government spending includes pro-
curement the final product, C, the development of industrial infrastructure and education, and providing
subsidies to both.

To achieve optimal conditions in equation (2), a derivative process is carried out with the Lagran-
gian method and obtained optimal conditions with reference to C(t), KX(t), KY(t), HX(t), and HY(t) follow-
ing:Cγ-1=λ1 (7a)

rK 1-τ ≡α1 1-τ AKX
α1-1HX

α2GX
1-α1-α2

=α1 1-τ X

KX
=
υ1λ1 =

λ2λ1 β1
Y

KY
(7b)

rH 1-τ ≡α2 1-τ AKX
α1HX

α2-1GX
1-α1-α2=α1 1-τ XHX= υ2λ1= λ2λ1 β2 YHY (7c)

Where λ1 and λ2 are the shadow value of physical capital and human resources, and υ1 and υ2 is the La-
grange multiplier of the constraint equations (4a) and (4b). Equation (7a) is a standard condition that
equates the marginal utility of consumption to the shadow value of capital. Equation (7b) and (7c) equate
the after-tax marginal return of the two types of capital in both sectors (K and H). Quantity rK and rH define
the rate of return before tax of physical capital (K) and human capital (H) that measured in terms of final
product.

In addition, the intertemporal efficiency condition affect to:

rK 1-τ =ρ- λ1λ1 (8a)

rH 1-τ
q

=ρ- λ2λ2 (8b)

Equations above equate the return on the consumption of K and H on the rate of after tax return
on K and H. Thus, following transversality conditions, to ensure intertemporal solvency, must satisfy:

limt→∞ λ1Ke-ρt =0 and limt→∞ λ2He-ρt =0 (8c)
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Condition in macroeconomic equilibrium

If the equation (7a) derived with respect to time and then combine it with equation (8a), implies that con-
sumption grows at rate:̇ = ( ) = ( ) (9)

Where φ(t) varies over time, as the rate of capital return during the transition period.

Macrodynamic equilibrium can be shown by the three derivation equations in (i) q ≡λ2/λ1, the relative price
of human capital to physical capital, (ii) k ≡ K/H, the ratio of physical capital to human capital, and (iii) c ≡
C/H, the ratio of consumption to human capital. Derivatives of macroeconomic equilibrium are done
through two stages. First, the determination of static allocation of initial capital in each sector (K and H).
Second, focus on dynamic processes of the macroeconomic equilibrium. As a consequence of the possibili-
ty of productive government spending into two sectors (K and H), making the relative price of human capi-
tal to physical capital depends on the relative capital stock. This differs from the traditional model of
growth in two sectors that make the relative price of human capital to physical capital does not change
independently to dynamic quantities (Bond, Wang, & Yip, 1996; Shioji, 2001).

Static allocation condition

Under static allocation conditions, suppose that ω ≡ KX/HX is the ratio of physical capital to human capital
in the final product sector. By dividing equation (7b) with equation (7c), obtained results:ω≡ KXHX= β2β1 α2α1 KYHY (10)

Equation (10) above implies that the capital intensity in both sectors move proportionally. Equa-
tion (5c) can be rewritten as:

GY = (1 – θ)τX

Substituting equation (5b) into (3a), then value of X can be obtained as follows:

X= A(τθ)1-α 1α KX
α1HX

α2
1α (11)

Substituting equation (11) into the equation (5c) and using the definition ω≡KX/HX, obtained the
following results:

GY= 1-θ τ A(τθ)1-α 1α ω-α2α KX (12)

Substituting GY from equation (12) above into equation (3b) and dividing them by KY, obtained
results:

Y

KY
=BKY

β1-1HY
β2 1-θ τ 1-β

A(τθ)1-α 1α 1-β ω-α2 1-βα KX
1-β (13)

By using equation (7b), obtained:

Y

KY
=
α1 1-τ

qβ1

X

KX
=
α1 1-τ

qβ1
A(τθ)1-α 1α ω-α2α (14)

Combining equation (14) with (13), obtained results:

BKY
β1-1HY

β2 1-θ τ 1-β
A(τθ)1-α 1α 1-

βα ω-α2 1-βα KX
1-β = 1-τ α1

qβ1
A(τθ)1-α 1α ω-α2α (15)

By using equation (15), equation (2.10) can be rewritten as follows:ω α1β2-α2β1α =Mq 1-θ 1-βθ- 1-α βα τ α-βα 1-τ -1 α2β1ω-α1β2k

k-ω 1-β
(16)
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where: k ≡ K/H, M ≡ BA-β/α(α1β2)
β2(α2β1)

β1-1(β1/α1), α ≡ α1 + α2, β ≡ β1 + β2, and q ≡ λ2/λ1. In this, q is the
relative price of human capital to physical capital. This definition is a consequence of equation (16), that
since ω > 0, then the required condition sign (k-ω) = sign (α2β1ω – α1β2k).

Equation (16) can be solved to find value of ω by taking the following form:

( , , , )k q    (17)

At various points in a certain time, the intensity of sectoral capital depends on (i) the aggregate ra-
tio of physical capital to human capital, k, (ii) a relative price of capital, q, and (iii) simultaneously depen-
dent on government policy parameters τ, θ, and other technological parameters.

By reducing the equation (16), obtained by various responsive equations to ω as follows:∂ω∂k =
1-β αω2

k-ω α2β1ω-α1β2k + 1-β αωk
>0 (18a)

∂ω∂q =
1

q
α1β2-α2β1

1αω +
1-β k

k-ω α2β1ω-α1β2k

-1

>0 (18b)

∂ω∂τ =
α-β 1-τατ 1-τ α1β2-α2β1

1αω +
1-β k

k-ω α2β1ω-α1β2k

-1

>0 (18c)

∂ω

∂θ
=

1

α1β2-α2β1

1-β

1-θ
+

1-α β

αθ

1

αω
+

1-β k

k-ω α2β1ω-α1β2k

-1

>0 (18d)

From equation (18), it can be concluded several implications as follows (see also Monteiro & Tur-
novsky, 2008): (a) from equation (18a), that increasing the ratio of physical capital to human capital have
an impact on increasing the ratio of sectoral capital. This is the implication of equation (10), namely capital
intensity in both sectors move proportionally, and increasing k will increase the capital intensity in both
sectors; (b) all other responses (equation 18b, 18c and 18d) depend on the relative sectoral intensity, as
measured by (α1/α2 – β1/β2). Where the sign in equation (18c) also depend on α – β(1-τ). For example, the
increase in the relative price of human capital to physical capital will stimulate the transfer of resources
from final product sector to human resource sector. This causes the final product cost on the product sec-
tor will increase; (c) if the final product sector is relatively more intensive in physical capital (α1α2 > β1β2),
physical capital will decline in the relative scarcity (due to the allocation shift to the human capital sector),
causing the rate of return on physical capital falls and the rate of return on human capital increases. This
will encourage substitution toward physical capital in both sectors; (d) conversely, if the relative sectoral
capital intensity is reversed and the same argument applies to the impact of government policy. Equation
(16), with the absence of factors of government spending, simplifying the solution to be ω = mq1/(α1β2 – α2β1)

with m = [(β2/α2)
β2(β1/α1)

β1(B/A)], producing a simple relationship between the ratio of physical capital to
human capital in the final product sector, ω, and the relative price of human capital to physical capital, q,
i.e. ω = ω(q), and independence of k.

By using equation (5b), return on capital in equation (7b and 6c) can be expressed as a function of
ω, and combine it with equation (17) obtained results:

rK≡α1
X

KX
=α1 A(τθ)1-α 1α [ω(k,q,τ,θ)]-α2α (19a)

rH≡α2
X

HX
=α2 A(τθ)1-α 1α [ω(k,q,τ,θ)]α1α (19b)

Then by combining equations (10) with the sector allocation condition in equation (4), obtained
an equation that shows the level of capital used immediately in the two sectors as follows:

HX=
α2β1H-α1β2Kω α2β1-α1β2

, KX=
α2β1H-α1β2Kα2β1-α1β2

(20a)

HY=
α1β2 K-ωHω α2β1-α1β2

, KY=
α2β1 K-ωHα2β1-α1β2

(20b)

The above two equations can be written in the form k, q by substituting the value of ω from equation (17).
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In order to achieve non-negative constraint in sector capital allocation, sector and aggregate capi-
tal intensity must meet the following conditions:
Condition I:α1α2

>
β1β2

α1α2

rH
rK
≡ KX

HX
≡ω>

K

H
≡k>

β1β2

rH
rK
≡ KY

HY
(21a)

Condition II:α1α2
<
β1β2

α1α2

rH
rK
≡ KX

HX
≡ω<

K

H
≡k<

β1β2

rH
rK
≡ KY

HY
(21b)

The inequality condition in equation (21a and 21b) above defines a solution area where the ag-
gregation ratio of K/H must be lie so that a possible equilibrium (namely feasible solution) is exist.

Dynamic equilibrium condition

By differencing the production function by using the optimal conditions in equations (5b and 5c) and the
condition of static allocation as shown in equation (20a and 20b), obtained the relation that represents the
final product sector equilibrium in term aggregate of stock, physical and human capitals, and return on
capital as follow:

X=
β1HrH-β2KrKα2β1-α1β2

and = α2KrK-α1HrH
q α2β1-α1β2

1-τ (22)

Given a linear homogeneous production function, equilibrium growth will be one for all quantities
grow at a certain constant level. This makes it easy to write dynamic system in terms of stationary va-
riables x ≡ X/H, y ≡ Y/H, and c ≡ C/H. So that equation (22) above can be rewritten as follows:

X

H
=
β1rH-β2krKα2β1-α1β2

≡x(ω,k) and
Y

H
=
α2krK-α1rH

q α2β1-α1β2
1-τ ≡y(ω,k,q) (23)

From before definition of q, k and c, then:

q̇

q
=
λ̇2λ2 -
λ̇1λ1; k̇

k
=

K̇

K
-

Ḣ

H
;

ċ

c
=

Ċ

C
-

Ḣ

H
(24)

Dynamic equilibrium of an economy in terms stationary variables k, q, and c can be written as fol-
lows:

k̇= 1-τ x[ω(q,k,τ,θ),k]-c-ky[ω(q,k,τ,θ),k,q] (25a)

ċ=c 1-τ rK[ω(q,k,τ,θ)]-ρ
1-γ -y[ω(q,k,τ,θ),k,q] (25b)

q̇= 1-τ [qrK(q,k,τ,θ)]-rHω[(q,k,τ,θ)] (25c)

where ω = f(k,q,τ,θ) as defined in equation (17).

Steady state equilibrium condition

By entering the steady state condition, equation (25) and (16) can be solved to find the steady state value
of the relevant variables as shown in the following equations:

c= 1-τ x ω,k -ky ω,k,q (26a)

y ω,k,q =
1-τ rK(ω)-ρ

1-γ (26b)

q=
rH(ω)
rK(ω) = α2α1

ω (26c)

ω α1β2-α2β1α =Mq 1-θ 1-βθ- 1-α βα τ α-βα 1-τ -1 α2β1ω-α1β2k

k-ω 1-β
(26d)

Where the steady state value of and determined simultaneously. Once these variables are de-

termined, then the growth rate at steady state conditions can be calculated as:
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φ=
1-τ rK(ω)-ρ

1-γ (26e)

Transitional dynamic condition

Transitional dynamics of a system can be estimated using the third-order systems are obtained by linearity
dynamic system of equations (25) at steady state condition in equation (26) as follows:

k̇
ċ
q̇

= ⎣⎢⎢⎢
⎢⎡α11 -1 1-τ ∂x∂ω -k ∂y∂ω ∂ω∂q - ∂y∂qα21 0 c 1-τ rK

1-γ -
∂y∂ω ∂ω∂q - ∂y∂qα31 0 1-τ rK+ qrK-rH

∂ω∂q ⎦⎥⎥⎥
⎥⎤ k(t)-k

c(t)-c
q(t)-q (27)

Where:α11= 1-τ ∂x∂ω -k ∂y∂ω ∂ω∂q + 1-τ ∂x∂k -k ∂y∂k -y,α21=c 1-τ rK
1-γ -

∂y∂ω ∂ω∂k - ∂y∂k,α31= 1-τ qrK-rH
∂ω∂k .

In this condition, k becomes sluggish variable whose value is difficult to change (inert), while c
and q can be freely varied in value instantly. In order for this system has a unique solution (namely saddle
path stable), requires a negative eigenvalues (stable) and two positive eigenvalues (unstable). The complex-
ity of the matrix in equation (27) above, require numerical methods to solve them. Then, departing from an
initial value of capital ratio, k0, stable dynamic adjustment path is shown as follows:k(t)=k+ k0-k eμt (28a)

c(t)=c+
α23α31+α21 μ-α33μ-α33

k(t)-k (28b)

q(t)=q+
α31μ-α33

k(t)-k (28c)

where the value of c(0) and q(0) determined from equation (28b and 28c).

In the absence of state government expenditure, α31 = 0, and relative prices, q, independently in-
crease the stock capital. By incorporating components of government expenditure, α31 < 0, as k increases,
then human capital will increase in relative scarcity, and the relative price of human capital, q, will also
increase, in which this requires the condition μ < α33.

Transitional dynamics of the growth rate of both types of capital, φK(t)≡ K̇(t)
K(t) and φH(t)≡ Ḣ(t)

H(t),
shown as follows:φK(t)= 1

k
1-τ x[ω(k,q,τ,θ),k]-c (29a)φH(t)=y[ω(k,q,τ,θ),k,q] (29b)

Linearized above equations in steady state growth rate conditions, , and using equation (28b

and 28c), obtained results:φK(t)≡ K̇

K
=

1

k
1-τ ∂x∂k +

∂x∂ω ∂ω∂k +
∂ω∂q α31μ-α33

-
α23α31+α21 μ-α33μ-α33 μ -

1

k
1-τ x[ω(k,q,τ,θ),k]-c x k(t)-k +φ (30a)

φH(t)≡ Ḣ

H
=
∂y∂k +

∂x∂ω ∂ω∂k +
∂y∂q +

∂y∂ω ∂ω∂q α31μ-α33
x k(t)-k +φ (30b)

Equation (30a and 30b) above show the complexity of the relationship between the evolution of
relative capital intensity, k(t), and its effect on growth rate. While the indirect effect is operating through
relative price adjustments, q(t), in equation (28c), and for physical capital, the effect is operating through
consumption as shown in equation (28b).
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Critical determinant in the sign of relative stock capital to this factor is the sector capital intensity
(α1/α2–β1/β2). If it is positive (negative), ( ) tends to be positively (negatively) related to ( ) − . If
(α1/α2 – β1/β2)>0, it will increase the sector capital intensity, and then tends to reduce the return on physical
capital and increasing human capital. The net effect is the increase in x and decrease in y, causing increased
growth rate of physical capital and decreasing in human capital (Monteiro & Turnovsky, 2008).

The previous researches in endogenous growth model

Capolupo (2000) used model that developed by Lucas (1988) and Barro (1990). He examined the long-
term effects of government spending and taxes in the endogenous setting. In the model used, government
spending through education influences human capital accumulation. The model showed the effect of tax
rates on growth moving into two different directions. Signs (1 – τ) in the model represented a negative
effect on the output tax, while the sign Bt showed positive effects on public education of human capital
accumulation. Increasing t can reduce the K/H ratio and will increase the marginal productivity of physical
capital. Government spending will contribute to human capital accumulation is a trigger growth. Increased
growth will increase tax revenue, it is evident from the growth estimate could rise by between 65% -70%
in the researche sample.

Canning & Pedroni (2004) used model developed by Barro (1990), ie Yt = AtKt
αGt
βLt

1-α-β, where Y
is total output, A is total productivity, G is infrastructure capital, K is other capital, and L is labor at time t.
It is assumed that the savings rate constant, and all capital depreciates each period, then Gt+1 = τtYt and
capital investment in non-infrastructure is determined by Kt+1 = (1 – τt)sYt. With substituting capital accu-
mulation from both previous equations into the production function, obtained that (Y/L)t+1 = At+1s

α(1–
τt)ατtβ(Y/L)t

α+β(Lt/Lt+1)
α+β. From the model it can be concluded that there is a maximum infrastructure growth

model. After that maximum point, required the transfer of resources. Below this level the additional infra-
structure will increase long-term income. While above that level, the increase in infrastructure will reduce
long-term revenue.

Sequeira & Martins (2008) used model developed by Mauro & Carmeci (2003), in which endo-
genous growth is a function of physical capital and human resources as well unemployment. Levels of
total human capital is defined as H = h.p and Cobb-Douglas function used is Y = KαLexp(1-α). From equation
Mauro & Carmeci (2003), in conditions of perfect competition, obtained by equality between wages and
net marginal productivity of tax, w = (1 – t)(1 – α)KαH1-αL-α. Consumption growth rate in steady-state is:
Ċ/C = gc

* = (1/θ)[(1 – τ)αα(1 – α)1–α(1 – s)α–1b1–α(1 – u)2(1–α) – ρ – δ]. Subsidy effect in steady state growth is
defined as: gc

* = {A(1 – s)1–α(1 – u)2(1–α) – [(1 – αs)/(1 – s)]δ – ρ}/{θ + (1 – α)[s/(1- s)]}. This study shows the
effects of subsidies to education. Using an endogenous growth model with variable physical capital, hu-
man capital and unemployment. From this model, we concluded that the government subsidy on education
will increase economic growth, and inversely with unemployment.

Egert, Kozluk, & Sutherland (2009) used model developed by Mankiw, Romer & Weil (1992).
This model explains that human capital is an addition of capital, technology and population, namely Y(t) =
K(t)αH(t)β[A(t)L(t)]1-α-β, where Y is GDP, K is total physical capital, H is human capital, A is level of tech-
nology, and L is labor. Capital accumulation function is defined as h(t) = sHy(t) – (n + g + δ)h(t) and k(t) =
sKy(t) – (n + g + δ)k(t). The production function and capital accumulation can be derived as: ln(Yt/Lt) =
ln(A0) + gt + [α/(1 – α)]ln(st

K) + [β/(1 – α)]ln(ht) – [α/(1 – α)]ln(nt + g + δ). Assuming that human production
factors as capital infrastructure, the above model can be rewritten as: ln(Yt/Lt) = ln(A0) + gt + [α/(1 –
α)]ln(st

K) + [β/(1 – α)]ln(inft) – [α/(1 – α)]ln(nt + g + δ).

Research Method

The data was taken from the database of Central Bureau of Statistics and the Ministry of Finance where
expenditure data are taken from the Regional Government Budget of districts in Central Java. National
Government Budget data are not used the generality in nature and can reduce any information related to
changes in fiscal policy, and usually Regional Government Budget of district can better reflect the dynamic
changes in the pattern of budget allocation to various functions. Regency/municipality will be selected
based on data availability. In order to represent population, cluster-sampling technique will be used for
each district to be included in the sample. From the results of preliminary analysis and the any considera-
tions, concluded that all districts and municipalities in province of Central Java, which became the sample.
The data used in this study include data revenue and government expenditure composition, regional out-
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put, population and labor force composition, wage structure, and other data related to socio economic,
demographic and geographic. There are 28 districts and 6 municipalities include in sample.

Observation period is 1997 to 2002, because after 2002 there is a change in Regional Govern-
ment Budget format from sector-based format to be functional based format. Based on data specification
in this study, we use only data with the format in 1997 – 2002. The use of period 2003 – 2008 is not poss-
ible for several reasons. First, there is a difference between the budget format before 2003 and thereafter.
There is the difference that caused by the philosophy underlying the preparation of the budget and report-
ing are different. Second, after 2002, the districts in Central Java are no longer obligated to create reports
based on past format and immediately following the new budget format. This led any difficulties, and even
not possible, to make adjustments. Third, before 2003 is more appropriate format with the model specifi-
cation build in this research.

Model specification

By deriving equation (26e), we obtain:

1-γ ∂φ∂ττ =
∂rK 1-τ∂ττ =

-kαΔ k-ω 1-τ 1-α1 1-β2 -β1α2-τ 1-β2 (31a)

1-γ ∂φ∂θθ =
∂rK 1-τ∂θθ =

kαΔ k-ω 1-θ - 1-α1 1-β2 +θ 1-α1 β1α2 (31b)

The influence of government policy on long-term growth reflects the behavior of after tax capital

returns. So that the portion of government spending, ̂, and composition of government spending, , ,
that will maximize long-term growth can be calculated as follows:τ=1-α1-

β1α2

1-β2
=
α3(β1+β3)+α2β3β1+β3

<1 (32a)θ= 1-α1 1-β2

1-α1 1-β2 -β1α2
=

α3(β1+β3)α3(β1+β3)+α2β3
<1 (32b)

Where β3 = 1 – β1 – β2. Based on the equation (32a) and (32b), followed Monteiro & Turnovsky (2008), we
proposed the following prepositions:

Preposition 1:
Increasing in the total output fraction that allocated to government spending will increase long-term equi-
librium growth rate if and only if τ < [α3(β1 + β3) + α2β3]/(β1 + β3) and the composition of government
spending is independence.

Preposition 2:
Shifting in government expenditure allocation from physical investment to education will increase the
long-term equilibrium growth rate if and only if θ < {[α3(β1 + β3)]/[α3(β1 + β3) + α2β3]} < 1 and  the level of
total government expenditure is independence.

To test the assumption (i) the independence between tax revenue and government expenditure
composition, and (ii) independence of the government expenditure allocation (in physical investment and
education) and the level of total government spending, and simultaneously identify the possible presence
of implicit patterns that exist, we can use OLS regression analysis with equation: y = f(x,z), where y is the
allocation ratio of education expenditure to infrastructure, x is the natural logarithm of income tax for the
year, and z is the natural logarithm of total budget expenditure for the year.

In addition, by evaluating the fiscal policy (namely setting tax rates and the expenditure allocation

fraction), we can compare actual tax rate with the optimal tax rate that calculated as: τ= α3+α2β3β1+β3
and the

optimal composition of output and physical capital are: θ= α3(β1+β3)α3(β1+β3)+α2β3
. To evaluate fiscal policy in the

determination of taxes, τ, and the composition of government spending, θ, on the society welfare, in which
the inter-temporal welfare is achieved by calculating:

W= ∫ 1γC(t)γe-ρt dt∞
0

=∫ 1γ c(t)H(t) γe-ρt dt∞
0

(33a)

̂
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H(t)=H0e∫ [ρH(s)]ds
t
0 (33b)

Both are counted when the economy is past the point of transitional equilibrium. It is assumed that the
economy is initially at an equilibrium growth path, and then grows at a constant level, φ. So along this
path: = ( ) = and then welfare as shown in equation (33a and 33b) is evaluated as:= ( − ). So generally, changes in welfare resulted from changes in both structural and

policy changes that include: (i) welfare changes along the transitional path towards a new equilibrium, and
(ii) welfare changes in the new equilibrium.

Results and Discussion

One sector equilibrium model

In early analysis, researchers will use the model framework developed by Capolupo (2000) to assess the
effect of tax rates and optimal allocation of government expenditure on (society) consumption growth rate
in one sector equilibrium model, i.e. the final product sector. With some assumptions, Capolupo (2000)
used the Cobb Douglas model to see the linkage between expenditure in human and capital sectors to
economy's output (namely GDP). Cobb Douglas model can be seen in equation: Y(t) = K(t)αH(t)1-α. Where
α is the fraction of capital expenditure, H is human capital (assumed not to follow the population growth),
Y is GDP at current prices, and K is physical capital.

In order that parameter α in Cobb Douglas model can be estimated, researchers conducted linea-
rization by taking logarithm in both sides of the equation. Resulting a linear regression equation as:
ln(Yti)= α ln(Kti) + (1-α) ln(Hti)+uti. With panel model, that parameter estimated and will be used to view
simulation effects in tax rate changes to consumption growth rates.

Accordance with Capulapo (2000), effect of tax rates changes on consumption growth rates can
be obtained by deriving the Hamiltonian model with a variable condition, K, and one control variable, C,

as follow: H=log(C)e-ρt+λ 1-τ KαH1-α-C . Where λ(t) is the covariate variable indicating shadow price of

K(t). The first derivative of the above model Hamiltonian is γC≡ Ċ

C
= α 1-τ K

H

1-α
-ρ . Where γC is the con-

sumption growth rate, τ is the effective tax rate, and ρ is the market interest rate.
Parameter α obtained as before and the K/H ratio is obtained from the real K/H ratio in every dis-

trict during period 1997-2002. The tax rate, τ, and interest rate, ρ, are exogenous because is set directly by
central and local governments. By doing a simulation on γC, researchers gain insight about the effect of
setting the tax rate and interest rate to the consumption growth. Parameter estimation results in above eq-
uation can be seen in Table 1.

Table 1. Effect of physical and human capital allocation in restriction model

Variable Coefficient
Ln(K

ti
) 0.29***

(0.05)
Ln(H

ti
) 0.71***

(0.05)
Constant 2.82***

(0.03)

In Table 1 above can be seen that parameter for human capital (in ln) is higher than physical capi-
tal (in ln), ie 0.29 and 0.71 and statistically significant. This means that expenditure allocation for human
resources (i.e., education and technology) has affects output level greater than for physical capital (i.e.,
transport and housing). Parameter estimation in Table 1 can be changed, because Capulapo (2000) using a
model restriction that sum of two parameters, ln(Kti) and ln(Hti), must be one. Effect of changes in taxes
and interest rates on consumption growth rate with K/H ratio can be viewed by some simple simulations
based on equation γC. For example, researchers wanted to see the effect of changes in tax rates by 5% and
interest rates by 25 basis points (bps) to consumption growth with a given K/H ratio. The result can be
seen in Table 2 below.
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Table 2. Simulation results with changes in tax rate and interest rate

Tax rate Interest rate K/H ratio Consumption growth Δ Growth
10.00% 6.50% 4.12 3.18% n.a
15.00% 6.75% 0.34 47.03% 43.84%
20.00% 7.00% 1.64 9.52% -37.50%
25.00% 7.25% 1.47 9.49% -0.03%
30.00% 7.50% 1.31 9.42% -0.06%
35.00% 7.75% 3.61 -0.08% -9.50%

According to Table 2, consumption growth rate will be decline if tax rates and interest rates have
increased. The effect will be greater if government give greater budget allocations to human resource sec-
tor (i.e. education and technology). With a parameter of 0.71, the multiplier effect of investment will be
much more pronounced for more allocation to human resources sector. For example, if K/H ratio is 0.34
(i.e., expenditures for human resources is greater than for capital), consumption growth can reach a fairly
high level, amounting to 47.02% in taxes and interest rates increased from the previous year. If the taxes
and interest rates continue to increase (i.e. 5.00% for tax and 25 bps for market interest rate) and K/H ratio
> 1, regional consumption growth rate will be negative.

From Table 2, it can be concluded that increasing tax rates and interest rates will adversely affect
economic growth. In theory, the government would make contraction fiscal policy by increasing tax rates
to slow economic growth and vice versa. In regard to monetary policy, the central bank will conduct con-
traction monetary policy by raising interest rates to slow the economic growth rate. But stimulating the
economic growth rate by changing tax rates and interest rates are not enough. Government needs to con-
sider determining which sectors should be prioritized in the expenditure allocation each year. Policy in
determining expenditure allocation priorities will determine how big the multiplier effect resulted from
government spending for economic growth. Government spending on infrastructure will improve econom-
ic growth because of the distribution of goods and services will get better, increase production capacity,
jobs increasing rapidly, and so forth. On the other hand, government spending to increase human resource
capacity through education will also be able to increase economic growth. Government expenditure for
capacity building of human resources will improve the quality of manpower so that the number of edu-
cated labor will increase, the company will be able to produce more because they are supported by quali-
fied human resources, and educated labor will get much better salary than non-educated labor so the socie-
ty purchasing power will increase.

Thus, government spending for these two sectors will be able to increase economic growth, and
need to determine which the sector that more effective in stimulating regional economic growth. In the case
of Central Java, local budget allocations for human resource sector (i.e. education and technology) proved to
have a greater multiplier effect than for physical capital. If local governments want to increase the economic
growth rate in the future, the government should increase budget allocations to improve the quality of human
resources through education and technology. Shift in regional spending allocations can be done gradually by
reducing the allocation for infrastructure and slowly improve human resource allocation.

Unrestricted endogenous growth model

Table 2 shows that with model restriction, value of parameter estimation for human resources is greater
than for infrastructure. Different results would be obtained if the restriction on the previous equation is
removed as shown in Table 3 below.

Table 3. Estimation results of unrestricted model

Variable Coefficient

Ln(Kti) 0.15***

(0.04)
Ln(Hti) 0.10*

(0.06)
Constant 5.45***

(0.21)
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Based on Table 3, parameter value is larger for physical capital (i.e. 0.15) than for human re-
sources (i.e. 0.10). This means that the multiplier effect of physical capital is greater than human resources.
Parameter values for both variables are included in equation γC to obtain the simulation results the effect of
changes in tax rates and interest rates on consumption growth rate. The result can be seen in Table 4.

Table 4. Simulation results with changes in tax and interest rates with unrestricted budget allocation

Tax rate Interest rate K/H ratio Consumption growth Δ Growth

10.00% 6.50% 4.12 5.16%

15.00% 6.75% 0.34 7.48% 2.32%

20.00% 7.00% 1.64 4.39% -3.09%

25.00% 7.25% 1.47 3.55% -0.84%

30.00% 7.50% 1.31 2.70% -0.85%

35.00% 7.75% 3.61 0.79% -1.91%

Results obtained from Table 4 do not differ much with Table 2 (where the parameters obtained
from regression with a restriction). The consumption growth rate will be smaller if the government in-
creases the tax rate and the central bank increases interest rates. What is interesting to note is that al-
though the parameter value for capital is greater than to human resources, the effect on the consumption
growth will be greater if K/H < 1. For example in Table 4, the highest consumption growth rate, namely
7.98%, is achieved when K/H ratio at 0.34 while the lowest consumption growth rate occurs when K/H
ratio is 4.12. Thus, the human resources sector is a sector that has a greater positive effect on consumption
growth compared to the physical capital sector (i.e. infrastructure).

Conclusion

Government spending and tax rate may have positive impact on growth rate, but in other direction also
have a negative impact. The higher tax rate would distort resource allocation, K/H ratio will increase, and
growth rate will fall (Capolupo, 2000). Barro (1990) and Sala-i Martin (1992) described a non-monotonic
relationship between growth rates and taxes, where they link it with other inefficiency factor (Capolupo,
2000). However, in this model, the researchers only study monotonous effects of these factors.
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