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1. Introduction

This paper investigates the effects of public fieasystem and public education expenditure on
economic growth in three prefectures in the Tokgian, Aichi, Gifu and Mie, in a six-period
overlapping generations model of endogenous griostiad by human capital accumulation.

Japan has experienced high economic growth froni96s to the early 1990s and prolonged

economic
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Kanto region has achieved the highest GDP levdlk wie Chugoku and Shikoku regions have caught
relatively the low GDP levels. In addition, destite severe economic recession since the mid-1990s,
the Chubu region had benefited the remarkable edormerformance for the last 10 years. The GDP
level became very close to Kansai, the secondcslarggion, by 2008.

Per capita GDP in the three prefecture of AiGIfiy and Mie located in the Chubu region, which is
often referred as the Tokai region, is shown ifei@. Per capita GDP of Aichi and Mie have grown
faster than that of national average until the Latshock in 2008. The main reason for such suiscess
mainly based on export-oriented automobile indusich as Toyota and its affiliated factories inhic
and the growth of industrial complexes in Mie.
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Aichi and Gifu have higher college entrance raés tihe national average ratio. It is reasonaldayo
that the higher GDP levels in the Tokai regiondam@/ed from the higher levels of human resourtes i

the prefectures.

Table 1. Ratio of education expendituretolocal gover nment expenditurein 2010 and collegeentranceratein 2009

) Ratio of persons who advanced to
Education .
_ schools of higher grade
expenditure
Male Female
Gifu 25% 55% 55%
Aichi 25% 58% 60%
Mie 27% 50% 53%
Nation N/A 52% 56%

Source: Japan Statistical Yearbook 2011& eachquedt government websites

Besides physical capital accumulation, human daataumulation is assured to be one of the main
sources of economic growth. This paper attempgain how the education expenditure affects the
growth rate from a macroeconomic viewpoint by éagyout the calibration in Tokai's three
prefectures. More concretely, we will analyze thentgh paths in these prefectures. To capture the
regional economy as realistically as possible, $ethe six-period overlapping generations model of
Shindo (2009) which is the extension of Bouzahzath €2002) and apply actual regional economic
data to capture the heterogeneity of regions.

The initial application of the overlapping gen@nasé model to the numerical analysis is conducted by
Auerback and Kotlikoff (1987) to study the effeofspublic policies. Later, Docquier and Michel
(1999) and Fougére and Mérette (1999) analyzdft ef education on human capital accumulation
or economic growth in European countries and iers@ECD countries, respectively. Uemura (2001),
Sadahiro and Shimasawa (2002), Shimasawa (2004 atithnaki, Okamoto, Kawade, Hatano,
Miyazato, Shima and Ishihara (2006) among manyo#tady Japanese policies including education.



However, except Ban (2007), there are only a fealyaes which capture the heterogeneity of regions
in the country.

Our main finding is that even though the efficiemceducation and the education expenditure are
not very high compared to other two prefectureg, &thieves the highest growth in the long run. This
attributes to the small amount of the debt issue.

2. TheModd

The model is constructed based on Shindo (2008)diffierence is the number of the region, that is,
there are three regions in this paper. Each réwgisrperfectly competitive markets of goods, labdr a
capital. We assume that all the markets are cltisatds, the goods, labor and capital are all ibil@o
for analytical convenience. Please refer to th@éyer for details.

3. Cadlibration

In this section, we set parameters and find traggtgrowth paths or long-run equilibria of Aichi,
Gifu and Mie which replicate the actual data.

3.1 Parameter setting

First, we set parameters along the lines of Boatabizal. (2002) and Shindo (2009). The data that
we use are from 1998 to 2007. The parameter vataesimmarized in Table 2.

Based on these parameter values, we obtain eguiilbalues in the steady growth paths of the three

prefectures. To begin with, normalizing as one for analytical convenience, we obtain &pitat

stock levels per efficient labor unit in the idifi@riod, k; , as1.176 for Aichi, 0.958 for Gifu antl069

for Mie. We then obtain the equilibrium valuesha bther endogenous variables and the human capital
or economic growth rates. These values are listddble 3 in the next subsection. Finally, we chang

the exogenous parameters of education investmertty check robustness.

Table2. Parameter values

Aichi Gifu Mie

Output elasticity of capitaky) 0.324 0.382 0.380
Technology parametet) 5.254 4.180 4231
Capital depreciation raté () 0.753 0.779 0.684
Time preference rate () 0.840 0.840 0.840
Intertemporal elasticity of substitutior { 1.500 1.500 1.500
OJT/human capital depreciation in age grouf 2)( 1284 1.388 1402

OJT/human capital depreciation in age grouﬁ%)( 1.439 1.770 1.667




OJT/human capital depreciation in age groufd 4)( 1421 1711 1617
OJT/human capital depreciation in age grouf 5)( 1.015 1.043 0.873
OJT/human capital depreciation in age groufl B)( 1.015 1.043 0.873
Human capital productivityd ) 0.245 0.159 0.219
Parameter for education investmemt)( 0.128 0.221 0.041
Consumption tax rater( ) 0.05 0.05 0.05

Wage income tax rater( ) 0.379 0.444 0.399
Education subsidy rate() 0.019 0.162 0.027
Pension paymenp) 2.081 1.927 1.944
Retirement ratiod ) 0.500 0.500 0.500

Other government expenditurg ( 0.270 0.054 0.324

3.2 Individual lifecycleson the seady growth paths

Figure 3 shows the consumption and asset levelfigetive labor unit in each age group. First, we
can see on the left-hand side figure that the copison per efficient labor unit increases with agen
all prefectures. This is because individuals actateinuman capital and smoothen the utility levels
throughout their lives. However, the consumptioriichi is increasing faster than those in Mie and
Gifu. This reflects the fact that the rate of netiarcapital in Aichi is the lowest among thredgmtires,
as shown in Table 3. The reason is that outputc#iasf capital in Aichi is the smallest and thie
productivity of physical capital becomes low conepkto those of other prefectures.

Assets are also increasing on the right-hand igjdesfuntil the individuals reach the fifth ageugo
Because they accumulate human capital with agewage income increases and so do their assets. In
addition, they need to save assets to cover tiesumption after their retirement in the middlehef
fifth age group. To maintain the highest level ahgumption in Aichi, its assets are also the highes
among the three prefectures.

Figure3. Individual lifecycles
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Table3. Seady SateValues

Aichi Gifu Mie
Lifetime consumption per effective labor unit (g@/10 yrs) 41.637 31571 22.987
Lifetime asset per effective labor unit (mil yenyié) 22.987 16.119 19.908
Human capital/economic growth rate (%/10 yrs) 1.158 1.075 1.183
Education subsidies per effective labor unit (r@iALO yrs) 0.001 0.008 0.001
Education time per capita (during 10 yrs) 0.033 0.033 0.012
Rate of return to capital (%/10 yrs) 0.773 0.860 0.858
Capital stock per effective labor unit (mil yeniis) 1.176 0.958 1.069
Assets per effective labor unit (mil yen/10 yrs) 2.740 2.066 1.996
Debt issues per effective labor unit (mil yen/1€) yr 1.457 1.029 0.880

When we observe the effects of human capital/econgnowth in the third row, Mie has the highest
rate. Therefore, we can forecast that the preteutilirbe able to catch up to the consumption aséta
levels of Aichi in the long run although Mie is tlevest education time per capita among the
prefectures in the initial steady growth path wheclisted in the fifth row. On the contrary, tiosvest
growth performance in Gifu which lacks adequatesiglay capital and human capital will lead to the
low growth performance.

The reason for Mie to achieve the highest growith isaattributed from the smaller amount of the
debt issue listed at the bottom although the effey for education and the education subsidy rate a
not very high. This indicates that the debt isfyethe local governments would crowd out the human
capital accumulation as well as the physical degatzumulation.

The interesting result of this simulation is thapehding on the initial configuration of physical
capital and the growth rate, each prefecture tdiffesent growth paths. Especially, there are waio
differences in exogenous variables such as oufmitogty of capital and human capital productivity
Although the effects of exogenous parameters mignify affect the simulation results, our model
offers some plausible explanations for the obser®dts.

4. Condudon

The different public financial system and educasigpenditure lead to different growth paths in the
three prefectures in the Tokai region. In particuge clarify that the debt issue may crowd out the
human capital accumulation as well as physicatataggzcumulation. In spite of the positive values o
the efficiency in education and the education siybeate, the negative effect of the debt would
dominate on the human capital accumulation. Thiicates the importance of public financial
management. Still, we do not deny that the irstiaicture of physical capital and the initial griowdte
strongly affect the long-run growth path in eactfeature.

One of the limitations in our analysis is that wendt allow the factors of production to move a&ros
prefectures. We should modify the model more tealily. Another limitation is that we only analyze
the three prefectures. We should examine entifegiuees or at least all regions to grasp thetsieic
of economic growth in Japan.



Regardless of the limitations, this is a firspdb capture the economic growth through educatidn
to show the effect of governmental policy on theman capital accumulation.
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