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I. Background and Objectives

There has been a growing consensus that humaralciespéd major factor in economic growth
process in the modern neoclassical economic litezatsince the 1950s (Mincer 1958, Schultz 1961,
Becker 1964). In the competitive market economyhbititg of skilled labor to a subnational region
offering higher returns results in increased incomehat region and causes its economy to become
skilled-labor intensive. In contrast, a subnatioregion offering the lower return becomes a less
skilled-labor intensive economy because of thegires of regional comparative advantage.

However, the existing empirical literatures in theoss-country (-region) study have not
reached common results. The difference is genetayethe diversity in institutions, difference in
labor markets and education quality across ecorgmigsence of direct and indirect role of human
capital on the economies, the measurement erdourmiin capital, and construction of human capital
proxies (Van Leeuwen and Folvali 2008, Son 200%H2013).

Given an Indonesia’s horizontally long insular geqiy, large population, and extraordinary
natural and social diversity, its subnational regichow various stages of economic development
from a traditional labor-intensive agricultural ecoy to a knowledge-intensive business service
economy. The nation is beset by an uneven disioibwif resources among regions. Besides, this is
indicated by the oft-cited fact that the Java-Bagion constitutes less than 10% of Indonesia® tot
land area but accounts for almost two-thirds okitenomic activity (Hill, 2000). There are several
studies to examine the role of human capital onettenomies in Indonesia (Table 1). The existing
literatures vary by application of human capitabqy variables and don’t focus on human capital
distribution across provinces.

Table 1 Existing Literatures

Studies Proxy Findings: Effects of HC
Van Leeuwen and Average years of education Positive effects orL.Renational
Folvali (2008) economic growth for 1890-2000
Garcia and Province’s working-age population  Positive effects on the provincial
Soelistianingsih share with secondary education| income growth and on reduction in
(1998) and # of the student per teacherl regional income inequality for 1975—
1993
Balisacan et al. Adult literacy, years of Positive effects on the regional
(2003) schooling, or distance to the economic growth, not on the poverty
secondary school. reduction.
Years of schooling.
Vidyattama (2010) Average year of schooling in the Positive effects on the provincial per
working-age population capita GDP for 1985-2005, but weak|
statistical significance.

There are two main objectives in this study: 1lgtplore the factors contributing to inequality
in per capita human capital across subnationabnsgiemploying the Theil population-weighted
decomposition index and 2) to estimate the regipnatluction functions to examine the effects of
human capital on the economies.

[l. Method

I1.1 Inequality decomposition of per capita employment with tertiary education: Theil L index

LetN,, L, E,, Ly, and E,;, represent population, labor force, employment, alooce and
employment with tertiary education attainment, iregioni and yeat, respectively. We disaggregate
labor force and employment into two-education grahpse with and without the tertiary education.
The variable of labor (employment) with the tegtiaducation is defined as human capital variable. A
nation consists af regions.



The per capita employment with tertiary educatiorrégioni, X, = E,;, /N, , can then be
multiplicatively expressed as

Xt = lie - Pig - € (i :1---n), 1)
wherel,, =L, /N, is the per capita labor force in region

h, =L, /L, is labor force with tertiary education per laborde in regior, and

€,. = Eyi /Ly is the employment rate with tertiary educatiorrégioni; this relationin a
nation can be expressed as

Xhtzlt'ht'ent- ()
The aforementioned variables without the subscripgpresent the corresponding national values.

Interregional inequality in per capita employmenthwertiary education—as measured by the
Theil population-weighted method, so-called Theihtiex—is given by

T (%)=, P 109(% /%) (3)
i=1
where p, = N, /N stands for the share of regiorin the national population. Using the relations

shown in equations (1) and (2) and the propertiesmtural logarithms, equation (3) can be additivel
decomposed as follows:

T(Xhit)zizzl: Pit IOg(lt/lit)"'iZ:nl: Pit lOg(ht/hit)"'iZil: Pt IOg(th/qut)
=T()+T(h)+T(e)

Equation (4) shows the additive decomposition ef Tieil L index of per capita employment with
tertiary education into the sum of three factdrd,), T(h ), andT (e, ), referring to the approach of
Duro and Esteban (1998). The first two terms aganged as interregional inequalities in endowment
while the last term is regarded as interregionatjirality in efficiency. Note that in equation (éach
additive decomposition factor, with the exceptidnTc(I), is not a strict Theil L index, which is

defined as the multiplicative probability represzhby its population share and its occurrence.
Similarly, Equation (1) can be rewritten as

Xy = Iit "G 'heit 5)

wheree, = E, /L, is employment rate in regionpand

(4)

h,, = E,,/E, is employment with tertiary education per emplopimia regioni. Similarly,
Equation (4) can be represented as

T(%:)=T()+T(e)+T(h) )

I1.1 Regional Production Function

Type of production function: Cobb-Douglass production function for each proginc

Assumptions

The behaviors differ by production factors.

a. Labor (L), human capital (H) and private capitap)follow profit-maximizing behaviors.
—lt relocates to regions offering higher returns.

b. Public capital (k) follows the government’s resource distributiotigies.
—lt relocates to regions offering either higherawér returns.

Formula Specification

a. Elasticity values of L, H and Kare the same across provinces.

b. Elasticity values I differ by provinces.

Yi = + il + BoHy + BoKoy + BiKe + &4 (7)
Y :GDP L : LaborH :HumanCapitalK ; : Private Capital K : Public Capital
o :constant g, : elasticity (Zk,b’k :1)i: province t: year k: prodcution factor



I11. Data

[11. 1 Output and Input Variables
* GDP (Constant Price 2000, 1986-2010)
— Gross Regional Domestic Product of Provincesin Indonesia (BPS)
» Labor and employment by educational attainment§18&10)
— Labor Force Stuationin Indonesia (BPS)
» Capital (Estimated, Constant Price 2000 , 1983-2010

— Data on capital stock have not been officially jsl#d in Indonesia. As substitutes, the
estimates are employed from Kataoka (2013), basqukmpetual inventory method (PIM).

— In PIM, capital is calculated by the past summabbigross fixed capital formation (GFCF)
from provincial expenditure statistics.

— GFCF values in Indonesia’s provincial/national engliture statistics are shown through the
aggregated values of private and public capitalis T$tudy is constrained to use the
aggregated capital data, assuming the coefficiehtsapital differ across provinces in this
study. The equations (7) are thus rewritten as

Yit =+ ﬂll—it + IBZHit + ﬂsi Kit (= KPit + KGit) + &, (8)

where K is the aggregate figures of private and public tedpin this estimation, we define the labor
force with and without tertiary education as valéalof human capital and labor, respectively.

[11.2 Number of Provinces: Aggregated 33 provincesinto 26 Provinces
» From the year of 1998, 7 new provinces were sgihfthe existing ones and East Timor province
became independence. (27 provinee33 provinces)
* BPS published 33 provincial GDP variables only frad®2 and employment variables from 2006,
respectively. However, no retroactive adjustmerthote data series has been published so far.

Thus, we use data pertaining to 26 provinces amgleggte the data of the new and existing
provinces, and define the sum of each variableevduthe 26 provinces as the national value fohea
year.

IV. Empirical Results

V.1 Inequality factor decomposition

Figure 1 shows the inequality decomposition in gegpita employment with tertiary education
across provinces and its determinant factors, uBimgation (4). Comparing the inequality in labor
market efficiency by education attainment, the usiy in overall employment rate T(e) is also
shown. Several interesting observations are suraathas follows.

Figure 1: Population weighted Theil decomposition analysis
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e The population weighted Theil index of per capitaptoyment with tertiary education T(xh)
decreased over the years with several fluctuatitbrisfers the employment opportunity with the
higher education attainment has been spreadingsprovinces.



In the factor decomposition analysis, the interpronal inequality in labor force with tertiary
education per labor force T(hl) was a predominawtdr in T(xh). It accounts for more than 85
percent in overall inequality throughout years jmah exception in 2008.

Other two factors play minor roles in most yeansother words, endowment in labor force with
higher education varies across provinces, but @egindowment in labor force nor efficiency in
its labor market does much.

The inequality in employment rate with the tertiaducation T(eh) plays a major role in 2008, the
year of the global recession. On the other haralnbquality in overall employment rate T(e)
does not. It infers that the impact from the 2088ession was more serious in the employment
with the higher education and varied by provincdse resource rich provinces, such as Aceh,
North Sumatra, and South Kalimantan, which havé&@ng linkage with global demands in the
mining goods, increased more unemployment with drighducational attainment than other
provinces.

V.2 Provincial Production Function

650 Panel Observations: 26 provinces and 25 y&a86¢2010)

Crisis dummy takes a value of 1 in the case thaP®&Blues in a province after 1998 were less
than the corresponding values in 1997, and takedug of O in other cases.

A Levin—-Lin—Chu test rejects the null hypothesisaafommon unit root in log-transformed GDP

variables.

Regression results with periodic fixed effect speations are omitted in Table 2 due to their

statistically insignificant and economically meaglass coefficient values.

Table 2; Estimates of Provincial Production Function

Constant L H K i i
Model DC”S'S AdiR F-Statistic
¢ P P2 B ummy  sQ.
1 Pooled Model  0-059 0.157°  -0.037 0.850‘ -0.074° 0939 F°=147.2
(-0.4) (6.8) (-1.8) (48.9 (-2.1)
2: Fixed-Effects a 0.158" 0.116° 0.517" 0.1417" 0991 F'=16.1
(FE) Model (2.7) (6.6) (21.3) (-9.3)
3: Capital 2.968° 0.090 0.111" b -0.138  0.990
Dummy Model (8.2) (1.7) (6.3) (-8.8)

Notes: t-ratios are shown in parentheses.

Differs by prefecture, ranging between 1.879 a264.

® Differs by prefecture, ranging between 0.503 a6@®. See Table 4 for more details.
°Shows the null hypothesisHA = A, B = B.

4Shows the null hypothesisiA; = A, B = B.

* ** and *** denotes significance at the 0.1006, and 0.01 level, respectively.

Estimation Resultsby M odels

1.

Model 1 (Pooled Model) and Model 2 (Provincial FEodiél) shows economically meaningful
coefficient values with statistical significancedaa sufficiently high coefficient of determinant.
However, F-statistics strongly rejected both nyldtheses of the different constant term (A) and
parameters (B), confirming that the presences ofipce-specific individual effects on the
parameters of production factors should be takenaocount.
Model 3 (Provincial Capital Dummy w/o FE Model) st®economically meaningful parameter
values with statistical significance and a suffithg high coefficient of determinant. The
coefficients of capital dummy all take on positivalues, ranging from 0.503 to 0.625, as is
shown in Table 3.
The human capital has positive effects on the reieconomies, but shows one fifth of
coefficient values of capital. This indicates thae percent increase in human capital contribute



the increase in an economy in a region by 0.1%chkvis about one-fifth of the contribution in
capital increase.

e Table 3 shows that the coefficients of the capitammy are positive by provinces. The
resource rich provinces, such as Aceh (0.622), Kalithantan (0.625), and Riau (0.599) take
on the higher coefficient values for capital. Thes-developed provinces, such as West Nusa
Tenggara (0.504), East Nusa Tenggara (0.503), aatukd (0.507), take on the lower
coefficient values. The provinces of Yogyakarta &adi, which have higher per capita labor
with tertiary education attainment, show the rekdii lower coefficient values of capital.
Human capitals in those provinces take relativetyransignificant roles to contribute to the

economy.
Table 3: Coefficientsfor Capital in Modd 3
Province B3i Province B3i Province B3i Province B3i

Aceh 0.622 Lampung 0.557 W. Kalimantan 0.536 SE. Sulawesi 0.515

N. Sumatra 0.590 W. Java 0.599 C. Kalmantan 0.520 WaNinggara 0.504
Riau 0.599 Jakarta 0.588 E. Kalmantan 0.625 E. Nusadaa 0.503

W. Sumatra 0.556 C. Java 0.579 S. Kalimantan 0.575 Maluku 0.507
Jambi 0.522 Yogyakarta 0.513 N. Sulawesi 0.541 Papua 0.563
Bengkulu 0.507 E. Java 0.595 C. Sulawesi 0.520 Mean 0.554
S. Sumatra 0.570 Bali 0.543 S. Sulawesi 0.558

i: All coefficient values are statistically sigrifint at the 0.01 level.
I'V.3 Effects of human capital on TFP

It is broadly believed that human capital facisdevelopment and adoption of new technology.
We examine effects of human capital on technoldgioagress, referring to the approach of Benhabib
et al. (1994). Using total factor productivity (TIFgrowth as its proxy and taking into account om th
human capital spillover of the technology acroggam our specification can be shown as

° m.aXth_Yit
TFP%:pit:C"‘g(Hit)"'m(Hit —— (i'j:]-"'n’iij) (9)

Yie
where a dot is indicative of a periodic change. &igm (9) presents that the TFP growth depends on
the three factors: the exogenous technological tirothe technological growth associated with the
ability of a region to innovate domestically (endagus growth), and the technological spillover
effects from the leading region. The second terdicetes that the human capital independently
enhances technological progress and the third tefens catch-up effects that the region with the
lower initial output experiences faster productivifrowth. The notation off andm are parameter
values. The human capital and output variablesaden in natural logarithm value.

Table 4 Effects of human Capital on TFP growth (n=26)

Aggregate Per capita

C -2.96:  ** 0.74¢
(-3.949) (0.257)

g 0.409 * 0.649
(2.363) (1.144)

m 2454  ** -0.039 **
(5.097) (-2.433)

Adj-R 0.490 0.149

Notes: t-ratios are shown in parentheses.
* and ** denotes significance at the 0.05 and 0ed&l, respectively.
Table 4 shows the empirical results, which coneistwo valuations of the dependent and
independent variables expressed by the aggregadepan capita values, using Equation (9).



Considering the effects of business cycle, we aeeperiodical change in TFP for 1987-2010 to
examine the presence of the long-run effects ofdruoapital on TFP.

The estimation results in the aggregate values hsbasvs economically meaningful parameters
with the statistically significant values and thiei$ sufficient with adjustedk?>. Human capital has
exogenous, endogenous growth effects and spill@féects on technological progress in the
corresponding provinces. Regarding spillover effet¢chnology adoption from other provinces is
more effective for provinces at the smaller ecoresmOn the other hand, per capita value model show
most of parameters are statically insignificanteinms of effects of human capital.

V. Futurelmprovementsand Extensions
Our empirical results are sensitive with respedhtohuman capital proxy and the specification
of regional production functions. Therefore, thare several potential extensions for this study.

1. Data employment for human capital variables co@adnsidered. In the existing literature, some
use the average years of schooling and employraéot/l with the secondary education
attainment as a proxy. Besides, Indonesia’'s MiistrNational Education publishes the number
of the university, student, and lecturer by proesc

2. This study employs the simple Cobb-Douglass pradspecific production functions with
provincial capital dummy. The specification formrieg by assumptions. The alternative
approach could be applied.
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