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The purpose of this paper is to investigate whether the difference
in human capital accumulation can explain the non-convergent fea-
ture in East Asian countries. The paper first presents the cross-
country evidence that growth rates in East Asian countries had lit-
tle correlation with the starting level of income for the last few
decades. In addition, the paper shows that this non-convergent
result does not change even if the regressions allow the difference
in school-enrollment rates. Noting that government expenditure on
education can improve the quality of education, the paper then
demonstrates that government expenditure on education played a
special role for East Asian miraculous economic growth for the last
few decades. The paper also shows that exports played a special
role in explaining the convergence hypothesis in East Asian coun-
tries. (JEL Classifinations: E62, J24, 040)

1. Introduction

One important feature of neoclassical growth models (say, Solow
1956) is the “convergence” that developing countries grow faster than
developed countries given the growth rates of technology and popula-
tion. To the extent that countries are similar with respect to structural
parameters, the neoclassical growth models predict that a country’s
per capita growth rate tends to be negatively related to its starting level
of income per person. However, except for the evidence in OECD
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FiGURE 1
CONVERGENCE IN OECD COUNTRIES

economies (see, for example, Baumo! 19886; Dowrick and Nguyen 1989;
and Figure 1), the convergence of growth rates seems to be inconsis-
tent with various cross-country studies. The inconsistency is particu-
larly true in East Asian countries where the per capita income levels
have diverged rather than converged for the last few decades (see Fi-
gure 2 and Figure 3).

Recent studies on endogenous growth have tried to construct a neo-
classical theory of growth that is consistent with these features. These
studies have shown that without diminishing returns to capital, the
growth rate of per capita product is independent of the starting level of
per capita product (e.g., Romer 1986; Rebelo 1891). Moreover, not a
few studies have emphasized the role of human capital accumulation
in explaining the main features of economic development (e.g., Lucas
1988, 1993; Romer 1990; Becker, Murphy, and Tamura 1990}, In these
models, human capital is the key input which generates the new prod-
ucts or ideas that underlie technological progress. Thus, countries with
greater initial stocks of human capital can experience higher rates of
investment in physical capital and tend to grow faster.
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FIGURE 2
Non CONVERGENCE IN NIES COUNTRIES

Recent empirical studies have also paid special attention to the role
of human capital accumulation for a successful economic growth. In
particular, Barro {1991} and Mankiw, Romer, and Weil {1992} have
shown that once we allowed the difference in human capital, the cross-
countiry evidence strongly supports the convergence hypothesis in neo-
classical growth models. These studies mainly focused on human capi-
tal accumulation through schooling and used school-enrollment rates
{(say, the enrollment rate in secondary school} as proxies for human
capital. The results were, however, somewhat sensitive in other eimpir-
ical studies (e.g., Murphy, Shieifer, and Vishny 1921; Levine and
Renelt 1992).! Moreover, more adequate proxies for human capital
have been explored in recent empirical studies {e.g., Barro and Lee
1993a, 1993b}.

Murphy, Shleifer, and Vishny (1991} showed that countries with a higher
proportion of engineering college majors grow faster, whereas countries with a
higher proportion of law concentrators grow more slowly. Levine and Renelt
{1992} reported that school-enrollment rates were not robustly correlated with
growth when we changed the conditioning information set.
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FIGURE 3
NON CONVERGENCE IN ASEAN COUNTRIES

The purpose of this paper is to investigate whether the allowance for
the difference in human capital accumulation can explain the non-con-
vergent feature in East Asian countries (that is, Asian NIEs countries,
ASEAN countries, and Japan). Our interest in the paper was originally
stimulated by the observation that recent growth in East Asian coun-
tries was miraculous. The paper first presents the cross-country evi-
dence that per capita growth rates in East Asian countries had little
correlation with the starting level of per capita product for the last few
decades. In addition, the paper shows that the non-convergent result
in East Asian countries does not change even if the regressions allow
the difference in school-enrollment rates. The paper then stresses the
role of government expenditure on education in accumulating human
capital. Noting that government expenditure on education can improve
the quality of education, we demonstrate that in East Asian countries,
government expenditure on education played a special role in accumu-
lating human capital, leading to miraculous (and non-convergent) eco-
nomic growth for the last few decades.

In some recent studies on endogenous growth, the effects of govern-
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ment consumption on the rate of economic growth were extensively
discussed (for example, Barro 1990). These studies have shown that an
increase in the share of government consumption in GDP has a nega-
tive effect on the rate of economic growth. The argument was that gov-
ernment consumption had no direct effect on private productivity, but
lowered saving and growth through the distorting effects from taxation.
However, since government expenditure on education can improve the
quality of education, it is hard to say that a similar argument may be
applied to government expenditure on education.

In the following empirical investigation, we show that government
expenditure on education had a significantly negative effect on the rate
of economic growth if we exclude East Asian countries from the sam-
ple. This result implies that in most of countries, the role of govern-
ment expenditure on education is negligible (and rather harmful) in
accumulating the high quality of human capital. However, we also
demonstrate that in East Asian countries, government expenditure on
education had a significantly positive effect on economic development.

In the previous literature, there are several studies which have focus-
ed on a unique development pattern of Asian countries based on a
recent endogenous growth framework. In particular, Grier and Tullock
(1989), Helliwell (1992}, and Fukuda and Toya (1993) have shown that
there was little evidence to support the convergence hypothesis in Asi-
an countries. Our empirical results show that the puzzling result in
these studies can be explained partly by the high quality of human
capital accumulation through government expenditure on education.

However, our empirical results also show that the role of government
expenditure on education is not big enough to support the whole of the
conditional convergence in East Asian countries. The final section of
this paper thus examines the role of exports in East Asian countries. It
is shown that in addition to government expenditure on education,
exports played a special role for economic development in East Asian
countries. As emphasized by Fukuda and Toya (1993), the result
explains the convergence hypothesis in East Asian countries very well.
It is also consistent with a lot of studies which propose that the suc-
cessful promotion of exports has been primarily responsible for rapid
industrialization in East Asian countries.

In the previous literature of development economics, a number of
studies stressed a special role of exports for economic growth (for
example, Balassa 1978; Krueger 1980). These studies highlighted vari-
ous beneficial aspects of exports and international trade: greater capa-
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city utilization, resource allocation according to comparative advan-
tage, exploitation of economies of scale, technological improvements
and efficient management in response to competitive pressures abroad,
and so on. These studies also proposed that since there are substantial
differences in productivities between export-oriented and non-export-
oriented industries, countries which have adopted export-oriented poli-
cies benefit from closer-to-optimal resource allocation and higher
growth. Our empirical result in the final section supports these view at
least in East Asian countries, showing that exports as well as govern-
ment expenditure on education played a special role for economic
development in these countries.

The paper is organized as follows. Section 1I presents the cross-coun-
try evidence that per capita growth rates in East Asian countries have
little correlation with the starting level of per capita product. Section III
shows that this non-convergent result in East Asian countries does not
change even if we allow the difference in school-enrollment rates.
Section IVinvestigates the role of government expenditure on education
for East Asian economic development. Section V discusses the effects
of other components of government expenditures, including public in-
vestment, on economic growth. Section VIshows that given the export-
GDP ratios, growth rates in east Asian countries are negatively related
to the initial level of per capita GDP. Section Vllsummarizes our main
results and refers to their implications.

II. Weak Convergence Tendency in East Asian Countries

The purpose of this section is to reconfirm the previous result that a
simple convergence hypothesis in neoclassical growth models did not
hold in East Asian countries for the last few decades. A basic equation
we estimate is as follows

GYP,= a; X RYy +ay X AD, X RYy+ b X INV,+ ¢ X GN; (1)

where GYP is the growth rate of real per capita income, RYj is log of the
initial level of (Summers-Heston) per capita real income, INV is log of
the share of investment in GDP, and GN is log of the rate of population
growth plus 0.05.2 AD, is the East Asian dummy which is one when
country i is one of nine East Asian countries and is zero otherwise.
Nine East Asian countries are Hong Kong, Indonesia, Japan, Korea,

2The number of 0.05 follows Mankiw, Romer, and Weil (1991).
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TABLE 1
THE TeEsTS OF CONVERGENCE HYPOTHESIS IN EAST ASIAN COUNTRIES
BW BW MRW MRW

constant 0.0482 0.0391 0.0812 0.0394
(3.1797) (2.6242) (2.3797) (1.2636)

RY, -0.0078 -0.0083 -0.0058 -0.0046
(-2.6036) (-2.8881) (-2.7182) (-2.4205)

AD X RY, 0.0229 0.0033
(2.9154) (5.2584)

INV 0.0296 0.0268 0.0266 0.0220
(5.3560) (4.9619) (7.5154) (6.7810)

GN -0.0056 -0.0064 -0.0113 -0.0197
(-1.9619) (-2.3291) (-0.9089) (-1.7676)

T-STAT 1.7811 -0.6413
adj. R? 0.2450 0.3038 0.3814 0.5169
sample size 101 101 99 99

Notes: 1) The columns of BW show cross-sectional regressions of 101 countries
based on the data set of Barro and Wolf (1989). The columns of MRW
show cross-sectional regressions of 99 countries based on the data set
of Mankiw, Romer, and Weil (1992).

2) t-values in the parentheses.

3) T-STAT in the table denotes t-values for the hypothesis that growth
rate was not correlated with the initial level of per capita real income
in East Asian countris.

Malaysia, Philippines, Taiwan, Thailand, and Singapore. These nine
countries were particularly chosen by the observation that recent
growth in East Asian countries was miraculous.

Except for the use of the East Asian coefficient dummy on the initial
level of per capita real income, this type of linear regression with three
explanatory variables is a standard one in recent studies of endoge-
nous economic growth (for example, Barro 1991; Fischer 1991; Man-
kiw, Romer, and Weil 1992; Levine and Renelt 1992). We estimated this
basic equation by using the data sets supplied by Barro and Wolf
(1989) and Mankiw, Romer, and Weil (1992); Cross-sectional data sets
which augmented the Real National Accounts constructed by Summers
and Heston (1988). Sample periods of the estimations are 1960-85 in
the data set of Mankiw, Romer, and Weil and 1970-85 in that of Barro
and Wolf.3 The data sets include almost all of the world other than cen-
trally planned economies. See Data Appendix for their details.

3In Barro's data base, the data set from 1960 to 1985 is also available. We do
not use this data set partly bacause it is similar to the data set of Mankiw,
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Table 1 summarizes our regression results. Except for the estimate of
“ay”, all estimates were consistent with previous studies and most of
them were significant. In particular, regardless of the choice of data
sets or the East Asian dummy, the estimate of “a,” was significantly
negative, implying that there was evidence of strong convergence in the
world economy. However, the estimate of “a,” was significantly positive
in all cases. Moreover, when we used the Barro-Wolf's data set from
1970 to 1985, the absolute value of “a,” is significantly greater than
that of “a,”. This implies that per capita income levels have diverged
rather than converged in East Asian countries. In other words, East
Asian countries had little tendency of the convergence for the last few
decades and that this non-convergent tendency became more conspic-
uous after 1970. In the following section, we explore what caused such
non-convergent in East Asian countries.

III. The Role of School-Enrollment Rates

As explained in the introduction, most of recent empirical studies on
endogenous growth models mainly focused on human capital accumu-
lation through schooling. These studies proposed that once we allow
the difference in school-enrollment rates (say, the enrollment rate in
secondary school), the cross-country evidence strongly supports the
convergence hypothesis in neoclassical growth models. A basic idea of
these studies is that higher enrollment rate in school means higher
accumulation of human capital. Thus, as long as higher human capital
means higher economic growth, higher enrollment rate in school may
lead to higher economic growth.

In order to check the vailidity of this conjecture in East Asian coun-
tries, this section examines the basic equation allowing the difference
in school-enrollment rates. We ran a regression for the following equa-
tion:

GYP,=a; X RYy + a, X AD; X RY, + b x INV; + ¢ X GN;

2
+d;, X HC;+ d, x AD, x HC, @

where HC, is the human capital proxy in country i. For the human cap-
ital proxy, we used the percentage of working-age population in the
secondary school for the data set of Mankiw, Romer, and Weil4 and the

Romer, and Weil and partly because the data from 1970 to 1985 is more consis-
tent with our analysis.
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TABLE 2
THE TESTS OF CONVERGENCE HYPOTHESIS GIVEN THE LEVELS OF SCHOOL
ENROLLMENT RATES

BW BW MRW MRW

constant 0.0602 0.0433 0.0584 0.0605
(3.5542) (2.6201) (1.8611) (1.9294)

RY, -0.0146 -0.0110 -0.0083 -0.0088
(-3.9295) (-3.0483) (-3.4015) (-3.5609)

AD x RY, 0.0207 0.0147 0.0026 0.0050
{2.6707) {1.9731) (3.8704) (2.3132)

INV 0.0272 0.0235 0.0195 0.0194
(5.1186) (4.6150) (5.8687) (5.8348)

GN -0.0055 -0.0061 -0.0184 -0.0185
(-1.9175) {-2.2803) (-1.6887) {-1.7045)

HC 0.0061 0.0041 0.0016 0.0018
(2.5819) (1.8172) {2.4088) (2.6399)

AD x HC -0.0150 -0.0023
(-3.7346) (-1.1750)

adj. R 0.3427 0.4222 0.5211 0.5231
sample size 100 100 98 98

Notes: 1) The columns of BW show cross-sectional regressions of 101 countries
based on the data set of Barro and Wolf (1989). The columns of MRW
show cross-sectional regressions of 99 countries based on the data set
of Mankiw, Romer, and Weil (1992).

2) t-values in the parentheses.

log of the enrollment rate in secondary school for the Barro’s data set.
See Data Appendix for the details.

Table 2 reports the regression results. In all cases, the inclusion of a
school-enrollment rate variable (i.e., HC) substantially improved the fit-
ness of the model, especially the significance level of “a,” (i.e., negative
effect of the initial level of real income). Thus, the allowance for the dif-
ference of school-enrollment rates made the convergence hypothesis
more relevant in most of countries. However, the allowance for the dif-
ference of school-enrollment rates caused no significant change in the
estimate of “a,”; the estimate of “a,” was still significantly positive in
any cases. Furthermore, the estimated coefficient of the East Asian
dummy on the school-enrollment rate variable (i.e., “d,”) was negative
in any cases and its absolute value was greater than that of “d,”. In

4In the cross-sectional studies based on the data set of Mankiw, Romer, and
Weil (1991), Taiwan was excluded from the sample because the data of human
capital is not available in the data set.
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particular, the estimate of “d,” was significant in the case of Barro-
Wolf’s data set from 1970 to 1985.

The above result implies that the level of school-enrollment rates
played no special role for miraculous East Asian economic development
and that allowing its difference does not change the non-convergence
tendency in East Asian countries. In particular, it suggests that school-
enrollment rates only had negligible effects on East Asian economic
development, especially after 1970.

IV. The Role of Government Expenditure on Education

If the quality of education is important in accumulating human capi-
tal, variables such as school-enrollment rates are no longer good prox-
ies for human capital. Although the adjustments of the quality of edu-
cation are very difficult tasks, the adjustments are partly possible if we
use government expenditure on education as proxies for human capi-
tal. From this point of view, this section investigates whether the allo-
wance of government expenditure on education will change our basic
results in the previous sections. We ran a regression as follows:

GYP,= a X RYy + b X INV;+ ¢ X GN;

3
+e, X GE; + e, X AD; X GE; =

where GE; is the share of government expenditure on education in
GDP.

Since the data of government expenditure on education for most of
countries is available only after 1970, we only used the Barro-Wolf's
data set from 1970 to 1985. We estimated this equation with and with-
out the East Asian coefficient dummy on RY,. Table 3 summarizes the
regression results. Except for East Asian countries, government expen-
diture on education had a significantly negative effect on the rate of
economic growth. (That is, the estimate of “e;” was significantly nega-
tive in any cases.) This result implies that in accumulating the high
quality of human capital, the rate of government expenditure on educa-
tion was negligible (and rather harmful) in most of countries. However,
when we included an East Asian dummy in the coefficient of govern-
ment expenditure on education, the coefficient of this dummy variable
(l.e.. “ey,”) was significantly positive and its absolute value was much
larger than that of non East Asian countries (i.e., “e;”). In addition, the
estimate of “a,” (i.e., the coefficient of the East Asian dummy on the
initial level of real income) became much less significant in this case,
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TABLE 3
THE ROLE OF GOVERNMENT EXPENDITURE ON EDUCATION

BW BW BW
constant 0.0504 0.0502 0.0119
(3.0537) (3.0047) (2.0497)
RY, -0.0058 -0.0058
(-2.1936) (-2.1670)
AD x RY, 0.0009
(0.0985)
INV 0.0271 0.0270
(4.9534) (4.9138)
GN -0.0064 -0.0064
(~2.5756) (-2.5615)
GE -0.3271 -0.3253 0.0244
(-2.5161) (-2.4654) (0.1871)
AD x GE 0.7792 0.7686 1.0340
(4.6749) (3.8632) (5.6848)
T-STAT (1) -0.5742
T-STAT (2) 1.9876 1.8065 4.6507
adj. R 0.4311 0.4251 0.2326
sample size 101 101 101

Notes: 1) Cross-sectional regressions are based on the data set of Barro and

Wolf (1989).

2) t-values in the parentheses.

3) T-STAT (1) denotes t-values for the hypothesis that growth rate was
not correlated with the initial level of per capita real income in East
Asian countries.

4) T-STAT (2) denotes t-values for the hypothesis that the share of gov-
ernment expenditure on education in GDP has no effect on the growth
rate in East Asian countries.

showing that once we allow the different level of government expendi-
ture on education, the cross-country evidence almost supports the
convergence hypothesis even in East Asian countries.

These results imply that human capital accumulation through gov-
ernment expenditure on education contributed largely to non-conver-
gent economic growth in East Asian countries. The results also indi-
cate that the high quality of human capital in East Asian countries can
be measured well by government expenditure on education rather than
by school enrollment rates.

The importance of government expenditure on education in East
Asian countries may be more directly seen in Table 4. For four groups
of countries (that is, OECD countries, East Asian countries, Latin
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TABLE 4
GROWTH RATES AND THE LEVEL OF HUMAN CAPITAL IN FOUR GROUPS OF COUNTRIES

Periods OECD East Asia Latin America Africa

Growth rates 60-85 0.028 0.051 0.014 0.013
70-85 0.023 0.051 0.006 0.006

Enrollment rates for 1960 1.105 0.924 0.850 0.492
primary school 1970 1.070 0.991 0.920 0.673
1985 1.010 1.040 1.029 0.836

Enrollment rates for 1960 0.524 0.275 0.191 0.046
secondary school 1970 0.725 0.428 0.306 0.105
1985 0.894 0.659 0.501 0.256

Literacy rates 1960 0.962 0.639 0.661 0.208
Shares of G.E. 70-85 0.357 0.325 0.235 0.212

on education

Notes: 1) Japan was included in the sample of East Asia and was excluded from
the sample of OECD.
2) Based on the data set of Barro and Wolf (1989), data was calculated by
authors.
3) Shares of G.E. on education denote the shares of average government
expenditure on education in the total government expenditures.

American countries, and African countries), Table 4 shows the aver-
ages of growth rates, school-enrollment rates, literacy rates, and the
shares of expenditure on education in the total government expendi-
tures. In the table, we can see that East Asian countries had relatively
high shares of government expenditure on education as well as high
growth rates. We can also see that school enroliment rates and literacy
rates in East Asian countries were higher than those in African coun-
tries. However, compared with Latin American countries (and OECD
countries), East Asian countries had neither high school enrollment
rates in primary school nor literacy rates. These results suggest that in
explaining miraculous {and non-convergent) economic grwoth in East
Asian countries, the high quality of human capital through a signifi-
cant size of government expenditure on education is more important
than school enrollment rates or literacy rates.5

5The recent report by World Bank (World Bank, 1993) showed a similar view
with ours (see Chapter 5 in the report). The report also demonstrated that the
weight of government expenditure on primary education was large in East Asian
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V. The Role of Other Government Expenditures

As explained in the introduction, some recent studies on endogenous
growth have shown that an increase in the share of government con-
sumption in GDP has a negative effect on the rate of economic growth
(for example, Barro 1990). The empirical result in the last section, on
the other hand, indicated that this result no longer carried through in
East Asian countries if we confine our attention to government expen-
diture on education. Besides government expenditure on education, it
is now curious to see whether the effects of government consumption
in East Asian countries are different from those of other countries. We
estimated the following regression:

GYP,=a X RYy;;+ b X INV;+c X GN;+ e; X GE; + e,

4
X AD; X GE; + fi X GC; + f, x AD; X GC, @

where GC; is the share of government consumption exclusive of educa-
tion and defense service in GDP.

Since the data of government consumption exclusive of education
and defense service is available only after 1970 for most of countries,
we only used the Barro-Wolf’s data set from 1970 to 1985. We estimat-
ed this equation with and without the East Asian coefficient dummies.
As is apparent in Table 5, the estimated coefficient of GC, (i.e., “f,”) was
significantly negative in any cases. However, the estimated coefficient
of the East Asian dummy (i.e., “f;”) was significant in no case. This
suggests that besides government expenditure on education, an in-
crease in government service has a negative effect on the rate of eco-
nomic growth in East Asian countries as well as in other countries.6

For the effect of public investment on economic growth, a slightly dif-
ferent result has been discussed in previous literature. For example,
Barro (1990) has shown that an increase in the share of public invest-
ment has no significant effect on the rate of economic growth. The
argument was that when governments optimize the size of productive
public services, positive effects of productive public services is canceled

countres.
6We also examined whether the share of government expenditure on defense
in GDP has some significant effect on economic growth. However, no estimated

coefficient of government expenditure on defense in GDP was significantly dif-
ferent from zero.
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TABLE 5
THE EFFECTS OF GOVERNMENT CONSUMPTION ON ECONOMIC GROWTH

BW BW BW
constant 0.0580 0.0583 0.0582
(3.5515) (3.5256) (3.5719)
RY, -0.0093 -0.0093 -0.0094
(-3.1985) {-3.1020) (-3.2445)
AD x RY, -0.0014
(-0.1567)
INV 0.0278 0.0278 0.0279
(5.2099) (5.1837) (5.2460)
GN -0.0072 -0.0072 -0.0072
(-2.9549) (-2.9117) (-2.9727)
GE -0.2566 -0.2606 -0.2471
{-1.9559) {-1.9398) {-1.9035)
AD X GE 0.7670 0.7976 0.6484
(2.9490) (2.4446) (3.8322)
GC -0.0972 -0.0968 -0.1013
(-2.4763) (-2.4479) (-2.6279)
AD x GC -0.0750 -0.0832
(-0.6018) (-0.6130)
adj. R 0.4607 0.4550 0.4644
sample size 101 101 101

Notes: 1) Cross-sectional regressions are based on the data set of Barro and
Wolf (1989).
2) t-values in the parentheses.

out by distorting effects from taxation. To see the validity of his result
in our framework, we estimated the following regression:

GYP,=a X RYy+ b X INV;+ ¢ X GN;+ e; X GE; + ¢,

5
X AD; X GE,+ g, X Gl + g, X AD; x GI, ©)

where GI, is the share of government investment in GDP.

Since the data of government investment is available only after 1970
for most of countries, we only used the Barro-Wolf's data set from 1970
to 1985. We estimated this equation with and without the East Asian
coefficient dummies. Table 6 reports the estimation results. The esti-
mated coefficient of GI, (i.e., “g,”) was not significant in any cases. The
estimated coefficient of the East Asian coefficient dummy (i.e., “g,") was
not significantly different from zero either, although it always took neg-
ative sign. This suggests that as in other countries, an increase in gov-
ernment investment only has a negligible effect on the rate of economic
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TABLE 6
THE ROLE OF GOVERNMENT INVESTMENT IN EAST AsiaAN COUNTRIES

BW BW BW
constant -0.0463 -0.0519 -0.0454
(-0.9013) (-1.0111) (-0.8844)
RY, -0.0085 -0.0084 -0.0090
(-2.3366) (-2.3193) (-2.5228)
AD X RY, 0.0358
(1.2662)
INV 0.0298 0.0280 0.0301
(3.6739) (3.4262) (3.7256)
GN -0.0475 -0.0479 -0.0475
(-2.6868) (~2.7198) (-2.6893)
GE -0.2217 -0.2023 -0.1916
(-1.4138) (-1.2897) (-1.2478)
AD x GE 0.9325 1.4469 0.5870
(2.2913) (2.5218) (3.0439)
GI -0.0126 0.0092 -0.0496
(-0.0778) (0.0567) (~0.3161)
AD x GI -0.5016 -1.9507
(-0.9643) (-1.5530)
adj. R 0.4120 0.4172 0.4126
sample size 76 76 76

Notes: 1) Cross-sectional regressions of 76 countries are based on the data set
of Barro and Wolf (1989).
2) t-values in the parentheses.

growth in East Asian countries.

VI. Exports and the Conditional Convergence in East Asian
Countries

Until previous sections, we have discussed the role of human capital
accumulation for economic growth and found that government expen-
diture on education played an important role in East Asian countries.
We have also shown that once we allow the difference in the level of
government expenditure on education, the cross-country evidence
almost supports the convergence hypothesis even in East Asian coun-
tries. However, even if we allow the difference in the level of govern-
ment expenditure on education, the significance level of the conver-
gence in East Asian countries was not high enough in our cross-coun-
try studies (see T-STAT (1) in Table 3}.
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TABLE 7
THE TESTS OF CONVERGENCE HYPOTHESIS GIVEN THE EXPORT-GDP RATIOS

BW BW

constant 0.0498 0.0512
(3.0493) (3.1353)

RY, -0.0062 -0.0058
(-2.4035) (-2.2415)

AD X RY, -0.0111
(-1.1435)

INV 0.0273 0.0276
(5.0980) (5.1601)

GN -0.0068 -0.0066
(2.7675) (-2.7171)

GE -0.2491 -0.2612
(-1.8925) (-1.9818)

AD X GE 0.3822 0.4199
(1.6788) (1.8281)

X -0.0159 -0.0162
{(-1.4756) (-1.5051)

AD x X 0.0540 0.0666
(2.5494) (2.7929)

T-STAT -1.7406
adj. R? 0.4573 0.4590
sample size 101 101

Notes: 1) Cross-sectional regressions are based on the data set of Barro and
Wolf {1989).
2) t-values in the parentheses.
3) T-STAT denotes t-value for the hypothesis that growth rate was not
correlated with the initial level of per capita real income in East Asian
countries.

The purpose of this section is to investigate whether the result of
weaker convergence in East Asian countries was due to the exclusion
of export variable in the regression. The investigation was motivated by
the fact that the successful promotion of exports has been primarily
responsible for East Asian rapid industrialization. For example, in Korea,
the phenomenal increase in export earnings accounted for about one-
third of the increase in output growth between 1955 and 1975. Al-
though the period of rapid economic growth may be different, similar
evidence can be found for other Asian NIEs countries and most of
ASEAN countries.

We estimated the following equation:
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GYP;= a; X RYy; + ay; X AD; X RYy,+ b X INV;+ ¢ X GN,; + ¢,

6
X GE;+ e, X AD; X GE;+ h; X X; + hy, X AD; x X, (6)

where X; is the share of exports in GDP (see Data Appendix for the
details).

By using the data set of Barro-Wolf from 1970 to 1985, we estimated
this equation with the East Asian coefficient dummy on the share of
exports in GDP. Table 7 summarizes our regression results. Except for
the estimate of “a,”, the inclusion of export variable did not change the
basic properties. In particular, the effects of government expenditure
on education (i.e., “e,” and “e,") did not change even if we allow the role
of exports. However, the inclusion of export variable in the regression
led to two noteworthy results. The first was that the inclusion of export
variable made the estimate of “a,” negative. In particular, t-value for
the hypothesis that the sum of “a,” and “a,” is zero (i.e., T-STAT in
Table 7) took some negative value, although its singificance level was
not so high. This result implies that given the export-GDP ratios, there
is more strong tendency of convergence even in East Asian countries.
The second was that the coefficient of export variable without East
Asian dummy (i.e., “h,”) was negative. This suggests that exports might
have played a special role for economic development in East Asian
countries.

VII. Concluding remarks

This paper investigated the role of human capital accumulation in
East Asian countries (that is, Asian NIEs countries, ASEAN countries,
and Japan). The paper first found that even if we allowed the difference
in school-enrollment rates, there was no strong tendency of conver-
gence in East Asian countries. The paper then showed that government
expenditure on education had a significantly positive effect on econom-
ic development and partly explained the non-convergent economic
growth in East Asian countries. The paper aiso showed that exports
played a special role in explaining the convergence hypothesis in East
Asian countries.

If the quality of education is important in accumulating human capi-
tal, variables such as school-enrollment rates are no longer good prox-
ies for human capital. Although the adjustments of the quality of edu-
cation are very difficult tasks, the adjustments are partly possible if we
use government expenditure on education as proxies for human ca-
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pital. Our empirical results indicated that at least in East Asian coun-
tries, human capital accumulation through government expenditure on
education was particularly important for economic development. Thus,
in future research, the quality of human capital deserves to be allowed
in investigating the sources of miraculous economic growth.

Appendix: Data

In the text, we ran regressions based on various data sets. The de-
tails of the data sets are as follows.

The data of real GDP (if not, GNP), investment ratios, and population
are based on Barro and Wolf {1989) and Mankiw, Romer, and Weil
(1992). These cross-sectional data sets implemented the Mark IV data
sample described in Summers and Heston (1988). Sample periods of
the estimations are 1960-85 in the data set of Mankiw, Romer, and
Weil and 1970-85 in that of Barro and Wolf.

For the data of school enrollment rate variable, we used two alterna-
tive data sets. When we ran a regression based on the data set in
Mankiw, Romer, and Weil (1992), we used the human capital data in
Mankiw, Romer, and Weil (1992), which is the percentage of the work-
ing-age population that is in secondary school. The data of Taiwan was
not available in this data set. When we ran a regression based on the
data set in Barro and Wolf (1989}, we used the enrollment rate of sec-
ondary school in 1960, which was originally taken from UNESCO
Statistical Yearbooks, various issues. The data of Oman was not avail-
able in this data set.

The data of government consumption (that is, government expendi-
ture on education, government consumption net of education and
defense service, and government investment) are based on Barro and
Wolf (1989). The data was originally taken from UNESCO Statistical
Yearbooks (various issues), IMF Government Financial Statistics (various
issues), IMF International Financial Statistics (various issues), and
Summers and Heston (1988).

For the data of the export-to-GDP ratios, the data was taken from
Georg P. Muller, Comparative World Data (The John Hopkins University
Press, 1988) (and if not, International Financial Statistics Yearbook, var-
ious issues).
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Comment

Yong Jin Kim*

It is my pleasure and honor to have the opportunity to make com-
ments on this very interesting paper. Firstly, I would like to point out
that we should be careful when interpreting these empirical results
because econometric models cannot be justified as representing causal
relationships w/o paper theoretical models. For example, the economic
growth rate and the human capital accumulation can move in the
same direction endogenously by a certain set of exogenous government
policies and political variables. In this case, the level of human capital
and economic growth rate correlate positively with each other, but
human capital itself does not cause the economy grow faster. In this
context, I would like to make comments on the empirical findings of
this paper.

Even though we have the negative sign on the variable, GNP per
capita, in the growth regression with additional variables plugged in, it
is hard to believe the “convergence”, unless we have a good theoretical
model behind those additional variables in the regression.

This paper has two major empirical findings; one is the positive sign,
in the growth regression, on the variable, government subsidy on edu-
cation for East Asian countries, whereas it is not for the other countries,
and the other is that the export variable has been shown to have posi-
tive effect on the economic growth rate of East Asian countries, where-
as it has not of the other countries. At this point, the important ques-
tions are what causes the process of development of East Asian coun-
tries differ from that of other countries, and what we can learn from
these empirical findings for the development strategy.

For the first empirical finding, it is essential to understand what kind
of role the education has played in the development process of East
Asian countries. In Romer’s paper (1992), it is said that ideas are most
important factor for the economic development and that human capi-
tal, just a connection of neurons, and ideas are closely related as
inputs and outputs. The value of human capital can be increased by

*Professor, Department of Economics, Dongduck Women’s University.
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new ideas and ideas are critical input in the production of more valu-
able human capital. Depending on the stage of development of a cer-
tain country, the role of human capital of this country can be different
from that of other countries. For example, the newly developing coun-
tries may use human capital to learn ideas from developed countries
following quality ladder theory, whereas developed countries may use
human capital relatively more for the creation of new ideas. Some less
developed countries probably do not have any opportunity to learn nor
create any idea such that their value of human capital is very small.
Therefore, the effect of human capital on a certain country’s economic
growth depends on the role of human capital, which is also determined
by this country’s development stage and strategy. With this setup, we
can infer, from the first empirical finding, that East Asian countries
effectively use human capital to learn ideas from developed countries
and that government subsidy on education payoff for this purpose,
whereas it may not for the other purpose. This hypothesis would be
tested by setting up a proper econometric model.

For the second empirical finding, we should also ask what kind of
role export has played in the development process of East Asian coun-
tries. If we would like to focus on technology transfer effect through
trade, then share of trade in GDP, (export + import)/GDP, might be a
better proxy than export/GDP. Additionally, the variable, the ratio of
manufactures exports plus machinery imports to value added of manu-
facturing sector, will be more appropriate, considering that technology
transfer occurs mainly through these channels. Moreover, we are able
to construct a better proxy which can capture that technology transfer
will be greater if trading partner's technology level is higher. Now, I am
curious to know whether we can get the same result with the second
empirical finding with these variables. According to the above story, the
second empirical finding may imply that East Asian countries make
trades mainly with technologically more advanced countries and in the
technology intensive sector, maximizing technology transfer through
trade.

My point, here, is that even though this paper’s empirical findings
are very interesting, still we should try to understand the economic sto-
ries behind them more accurately and that we had better pursue more
exact empirical studies to test whether these stories are more consis-
tent with the data than others. Thank you.



HUMAN CAPITAL 235

Reference

Helliwell, John F. “Trade and Technology Progress.” NBER Working Paper 4226
(December 1992).

Romer, Paul M. “Two Strategies for Economic Development: Using Ideas and
Producing Ideas.” Proceedings of the World Bank Annual Conference on
Development Economics (1992).



