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Abstract. Rapid growth in a number of East Asian economies over the last three
decades has been facilitated by an effective strategy of human resource development.
The principal element of this strategy has been to provide basic education and health
to a wider segment of society. This strategy helped these countries achieve rapid
growth through labor-intensive manufacturing on one hand, and ensure equitable
distribution in society on the other. However, these countries are confronted with new
human resource challenges as they attempt to make the transition to the next stage of
development. As this paper points out, many of East Asia's rapidly growing
economies have paid inadequate attention to higher education and technological
capability among their people. The paper identifies specific areas in which human
resource development remains weak in developing Asia and suggests strategies and
policies to overcome them.

Introduction

eveloping Asia has experienced massive economic transformation in the
last 30 years. During this period Asia has emerged as the fastest growing
region in the world and closed its economic gap with the industrial
countries." A combination of factors accounts for this dramatic transfor-
mation of much of the Asian economy, now widely referred to as the Asian miracle.
These factors, on which there is wide consensus, include stable macroeconomic

1Between 1965 and 1990, gross domestic product (GDP) in Asia grew by an average annual rate of 3.8 per-
cent per person, compared with the industrial countries’ average annual growth rate of 2.7 percent per person. The
newly industrialized economies (NIEs) grew even faster, at a rate of 6.7 percent per person (Asian Development Bank
1997).
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policies, openness to trade, high saving rates, generally sound institutional frame-
works, high literacy rates, and favorable demographic characteristics. However, not
all of developing Asia share these characteristics, nor have all of developing Asia
been part of the Asian miracle in the same manner as East Asia has been. Indeed, the
miracle largely bypassed some parts of Asia, such as South Asia and the Philippines.
However, things have started to change for these economies. Since 1990 South Asian
countries have undertaken significant reforms of their policy frameworks and laid
strong economic foundations for growth. The Philippines has also made significant
improvements in its policy and institutional framework, which has been accompanied
by greatly improved economic performance. The great convergence toward market-
based, outward-oriented economic policies throughout developing Asia in the last
few years has been remarkable.

Nevertheless, despite improvements in policies and institutions, many of Asia’s
high-performing economies seem to be facing a serious challenge to their economic
growth as a result of the ongoing financial turmoil. To most observers, this turmoil
reflects structural problems such as institutional frailties in the financial sector and
weaknesses in its systems of corporate governance. It is believed that once these
issues begin to be dealt with—and this will not be an easy nor quick task—growth
will resume.

However, the challenge to a resumption of “miracle” growth rates may appear
from other sources. In particular, gaps in human skills and in technological capabili-
ties may be the main binding constraints on future growth. That this is not a mere
theoretical possibility is suggested by the main precursor to the financial crisis: the
export deceleration of 1996 that arguably was the trigger for the ensuing crisis (Asian
Development Bank 1998). Much of that deceleration in exports may well have been
cyclical, for example, caused by the downturn in demand for electronic products.
But a more worrying possibility, at least for the Southeast Asian tigers, is that the
lack of an adequate supply of well-trained technicians, engineers, and scientists con-
strained the ability of these economies to move from simple assembly-line operations
in foreign-built plants, toward designing and developing products in the face of com-
petition from lower-wage economies such as the People’s Republic of China (PRC)
and Viet Nam.

For the other more advanced economies of East Asia, it has been asserted that
they are fast approaching the end of growth attainable through input mobilization
(Krugman 1994). Further acceleration of growth would require technological prog-
ress attainable through new innovations that stem from a sophisticated endowment of
human capital, which is absent in these economies.

These occurrences have raised concerns in many quarters. Is this the end of the
Asian miracle? While the full answer to this question is beyond the scope of this pa-
per, it addresses the issue in terms of those aspects of human resource development
related to knowledge and skills. This perspective is important, because ultimately it is
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the quality of human resources in terms of people’s knowledge and skills that con-
stitutes the basic foundation on which economic miracles are built. This is the critical
determinant of the structure of production, competitiveness, and technological and
managerial innovations. It is also a determinant of whether a country can move up
the economic ladder from one stage of economic development to another.

This is not to downplay the policies that played a critical role in the economic
transformation of developing Asia. Indeed, one only has to look at the disappointing
growth experience of the ex-communist economies to realize that investing in educa-
tion alone is not a magic formula that will solve the problems of economic growth.
Policies and institutions matter a great deal. As Murphy, Schliefer, and Vishny
(1991) have pointed out, talent and education are drawn toward entrepreneurial ac-
tivities when policies and institutions allow people to organize firms with ease and
retain their profits. Conversely, when policies and institutions encourage rent-seeking
activities, the talented and educated are drawn to these. Given the trend toward con-
vergence of policies and institutional framework in much of Asia (a trend that no
doubt will be hastened by the recent financial crisis and policy responses emerging
therefrom) the quality of the workforce will largely determine the differences in per-
formance across its economies in the future.

There is another reason why the returns from investing in human resources will
be critical for future prosperity even if they have not always been so in the past. This
reason is closely related to a point made by Schultz (1975) about the value of educa-
tion in dealing with disequilibria—or changes in economic conditions—and which is
clearest in agrarian contexts. According to Schultz, in an environment where agri-
cultural practices were technologically stagnant, farmers’ education would not do
much in terms of raising production. However, when exposed to new technologies
and practices, it is the educated farmers who can translate the new technology into
production increases most effectively. This point applies equally well to other sectors
of the economy including manufacturing and services. It also takes on an added force
given the inexorable forces of globalization. Globalization has increased technology
flows from developed to developing countries. As in the case of Schultz’s farmer, it
is the well educated who are in a position to gain the most from the introduction of
new technology.

The remainder of this paper is organized as follows. First, it makes clearer the
relationship between investments in human resources and economic growth. Next, it
describes broad trends in various dimensions of human resources as they relate to
knowledge and skills in the Asian economies before highlighting some of the lacunas
that currently exist in Asia’s investments in its human resources and its technological
capabilities. The final sections describe broad strategies for developing human re-
sources and technological capabilities. These strategies are sensitive to the consider-
able variation that exists among Asian developing economies (ADEs) in their levels
of development, human resources, and technological capabilities.
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The Importance of Human Resource Development to Growth

In order to improve its standard of living, an economy must produce greater
amounts of goods and services per worker. In other words, it must ensure that the
productivity of its workers increases. This may be achieved by equipping workers
with more tools, that is, investing in physical capital, but may also be achieved by
investing in human capital to improve the quality of human resources. In fact, a strat-
egy based only on accumulation of physical capital will soon run into diminishing
returns (Krugman 1994). For all practical purposes, it is only technological progress
that can allow sustained growth of output per worker. Additionally, contrary to what
many early economic growth models assumed for simplicity (for example, Solow
1956, 1957), technological progress does not fall like “manna from heaven”. Instead,
it is the outcome of human endeavor and depends critically on the quality of human
resources. Even when technology does appear to fall like manna from heaven, as may
be the case with technological latecomers, adopting successfully the new technology
developed elsewhere is no easy task. It is ultimately tied to the quality of human
resources once again.

Investing in human capital to augment the quality of human resources can take
many forms. Perhaps the most basic of these are investments in people’s health.
Research conducted in a variety of developing countries has confirmed that the ad-
verse effects on productivity of poor health and nutrition—as reflected in inadequate
calorie intake, low weight-for-height, or low body mass—are considerable (for ex-
ample, Strauss 1986, Deolalikar 1988, etc.). Moreover, it is not just the ability to
carry out strenuous work that suffers. Inadequate nutrition, especially when measured
in terms of low height-for-age among children, has long-term and lasting adverse
effects on cognitive development and schooling achievements (Jamison 1986,
Moock and Leslie 1986). These are likely to lead to lower labor productivity in
adulthood.

While the productivity effects of nutrition and health are strongest at low levels
of nutrition and income, they level off at higher income and nutrition levels (Strauss
1986). Further improvements in productivity can only be sustained if workers possess
the knowledge and skills required not only to utilize given tools and technology ef-
fectively, but also to generate and manage new tools and technology. Workers accu-
mulate this technological capability in myriad ways. On-the-job training and learning
are important, as are research and development (R&D) activities that are undertaken
precisely for the purpose of developing new technologies or utilizing effectively
those developed elsewhere. However, it is no exaggeration to say that formal educa-
tion is the key building block of technological capability.

To what extent is worker productivity associated with education? It is difficult
to deny that schooling yields important pecuniary returns to individuals in the form
of higher earnings. These returns can be relatively large in developing countries and
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some estimates indicate private rates of return to schooling in Asia to be as high as
31 percent (see Psacharopoulos 1988 for a survey of various estimates). It is, of
course, possible that only a small part of these returns reflects the productivity-
enhancing effect of education. The rest could reflect the importance of credentials in
higher paying jobs or education as a screening device that allows employers to dis-
tinguish between high-ability and low-ability individuals, because high-ability indi-
viduals will go through school more easily than low-ability individuals (for example,
Spence 1976).

However, carefully conducted research in both developed as well as developing
countries has demonstrated that the effects of schooling on wages works primarily
through its positive impact on cognitive achievements (for example, Alderman et al.
1996, Ashenfelter and Krueger 1994, etc.). Moreover, in addition to enabling work-
ers to do everyday tasks more efficiently, education, even of the basic kind, is found
to facilitate the adoption of new tools and technologies, indicating that the returns to
education are not a given constant as argued by Schultz (1975). Instead they vary
with the context and would be higher in a setting where technology changes rapidly.

A recent study uses India’s experience with the green revolution to shed light
on this issue (Foster and Rosenzweig 1996). Using data on rural households, farming
inputs, and crop yields, Foster and Rosenzweig find that while farmers with a pri-
mary education were in general more productive than their uneducated counterparts,
the productivity differential was greatest in those regions that were especially condu-
cive to the cultivation of the new high-yielding varieties of seeds. In these regions
educated farmers’ profits grew to be as much as 46 percent more than those of un-
educated farmers. The findings strongly suggest that the benefits of education are
largest in the context of changing circumstances. The introduction of the new high-
yielding varieties of seeds represented a new technology and it was the educated who
responded best to the new technology.

Supportive evidence comes from research using industrial data from three de-
veloping economies including Taipei,China (Tan and Batra 1997). The results of this
research indicate that while firms’ investments in activities to enhance workers’
knowledge, such as training programs, lead to higher wages and productivity for both
skilled (typically well-educated) and unskilled labor, the gains made by skilled work-
ers are much larger. For example, the results for the firms in Taipei,China indicated
that skilled workers in firms that invest in training see, on average, a 54 percent wage
premium over similar workers in firms that do not invest in training. Meanwhile, un-
skilled workers in the investing firms see, on average, only a 15 percent wage pre-
mium over their counterparts in noninvesting firms. Moreover, the results also
revealed that training skilled workers leads to large gains in productivity, while
training unskilled workers led to significantly smaller gains.

In addition to this micro-level evidence, some recent evidence using cross-
country data also points to the dependence of returns to education on an economy’s
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context. There exists a number of empirical studies that use enrollment rate data as
proxies for growth in human capital and find the accumulation of human capital to be
important to economic growth in cross-country growth regressions.” One twist to
these studies is provided by Mingat and Tan (1996) who separate countries into three
groups: low, middle, and high income. Their results suggest that the benefits by level
of education are sensitive to countries’ economic circumstances. In particular,
whereas the typical low-income country would benefit most by expanding its cover-
age of primary education, middle and high-income countries would benefit most by
expanding their coverage of secondary and tertiary education, respectively. As
Mingat and Tan point out, the simplicity of production technology, economic
processes, and commercial and legal institutions, including the limited scope for spe-
cialization of labor in low-income countries relative to higher-income ones, could
explain why expanding the supply of highly educated people in these economies may
not have too much impact on economic growth. By contrast, for more developed
countries that are at or near the frontiers of technology, sustaining growth comes
from developing new technologies and refining older ones. And in this it is practi-
cally impossible to deny the key role higher education plays in enabling activities,
such as R&D, which are undertaken precisely to push forward the frontiers of tech-
nology and knowledge.

However, higher education and the technological capability it instills in a
workforce can be of benefit to developing economies also.” This can be seen by ex-
amining the returns to activities such as R&D, which are intensive in their use of
highly educated individuals. In general, investigators have looked most closely at the
economic benefits to developing countries from R&D activities in the field of agri-
culture. In this context, the evidence from public sector agricultural research pro-
grams in Asia suggests that the internal rates of return to R&D activity have been on
average 56 percent (see the survey by Evenson and Westphal 1995). Few estimates
of the rate of return for industrial R&D in the developing world exist. Those that do
tend to be based on studies that have used data from private Indian manufacturing
firms and report returns in the range of 25 to 80 percent (Deolalikar and Roller 1989,
Basant and Fikkert 1996, Hasan 1997).

The paucity of studies of industrial R&D in the ADEs should not be taken as an
indication of its general lack of relevance to these economies. R&D can be of many
types, and it is important to distinguish between R&D geared toward extending the
frontiers of technical knowledge, and R&D geared toward adapting and assimilating
technologies developed elsewhere, typically in the industrial world. For the ADEs, it

2The use of enrollment rates as a proxy for growth in human capital is not without its critics, however. See, for
examplg, Pritchett (1996).

In this context, Khan (1998a, b) has developed the interesting concept of a positive feedback loop innovation
system (POLIS). According to this view, R&D and human resource development are complements in a production
function for innovative activities. Both are necessary if innovation is to go on. For NIEs in particular these comple-
mentarities are of particular significance.
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is the latter type that is more relevant at this point in time. Contrary to some popular
beliefs, this type of R&D is far from costless or trivial in its implications. Such R&D
has enabled firms in the ADEs not only to use imported equipment and technology
more effectively, it has also facilitated the acquisition of technology from foreign
firms on more economic terms (Deolalikar and Evenson 1989).

More impressively, adaptive and applied R&D in ADE firms has also enabled
them to modify technologies that they had previously imported and to export it suc-
cessfully on the basis of their modifications. The technological capability to do this is
fundamentally important in creating new bases of comparative advantage. While em-
phasizing industrial R&D and technology development may not be critical for build-
ing a solid base in the production and export of low value-added, low technology
goods, it is critical for building a complex industrial structure and shifting production
to higher value-added goods.

How Much is Developing Asia Investing in Educ ation
and Technology?

In the absence of adequate investment in human resources, the ADEs would be
seriously hindered in their efforts to sustain economic growth in an increasingly
competitive and integrated world. In this section, we examine the state of literacy,
education, and some broad indicators related to technology development and tech-
nological capability among the ADEs. The section then discusses what the latter in-
dicators suggest for these economies’ long-run growth prospects in the light of recent
economic developments.

Literacy, Education, and Technology Development

One rough but ready measure of the stock of human capital is the literacy of the
adult population. As an examination of adult literacy rates across selected ADEs in
Table 1 reveals, typically more than 80 percent of the adult populations of East and
Southeast Asian economies are literate. This is in sharp contrast to many South Asian
economies that still have literacy rates below 50, if not 40 percent! Of course, it is
true that these South Asian economies (Bangladesh, India, Nepal, and Pakistan) have
shown much improvement over the last 30 years. However, some of the most impres-
sive improvements in adult literacy have taken place in Southeast Asia. For example,
whereas Indonesia had a literacy rate that was around 11 percentage points higher
than that of India in 1961, the gap between the two had increased to about 32 per-
centage points by 1995.
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Table 1: Adult Literacy Rates, Selected Asian Economies

Economy 1960 1995
NIEs

Hong Kong, China 70 92

Korea, Rep. of 71 98

Singapore n.a. 91

Taipei,China n.a. n.a.

PRC n.a. 82
ASEAN-4

Indonesia 39* 84

Malaysia n.a. 84

Philippines 72 95

Thailand 68 94
Other Southeast Asia

Cambodia 36° n.a.

Lao PDR 28 57

Myanmar n.a. 83

Viet Nam n.a. 94
South Asia

Bangladesh 22¢ 38

India 28" 52

Nepal 9° 28

Pakistan 15* 38

Sri Lanka 75¢ 90
Notes: * 1961

°1962
1963

n.a. = not available.
Source: United Nations Development Programme (1997).

It is true that over time and with the increasing coverage of basic education in
all of these economies (see below), the fraction of the adult populations that are
illiterate will decline substantially. However, the large illiterate populations in South
Asia are likely to continue to act as a drag on their economies for some time to come
unless programs designed to target adult illiteracy are introduced in a big way.

What of Asia’s investments in human capital? Despite a number of problems,
enrollment rates* at various levels of schooling—i.e., the number of students enrolled
in education at a particular level divided by the population in the age range

4For example, enrollment rates are typically based on annual enrollment surveys conducted at the beginning of
the school year. If dropping out of school in the course of the academic year is significant, then the reported enroll-
ment rates will overstate effective enrollment rates. See Behrman and Schneider (1994) for a more complete discus-
sion of the limitations of enrollment data.
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corresponding to that educational level—do provide a measure of the investments
being made in human capital. They can also be used as an approximate measure of
education outcomes and can be useful in highlighting various broad features regard-
ing education. Indeed, a comparison of gross enrollment rates across the selected
ADEs reveals a number of interesting features.

Consider, first, Table 2 on enrollment rates in primary education. The table
reveals that as in the case of adult literacy, many East and Southeast Asian econo-
mies have been quite successful historically in the provision of primary education
especially in comparison to perhaps all South Asian economies with the exception of
Sri Lanka. However, there has been a rapid improvement in the provision of primary
education in South Asian economies (plus such Southeast Asian laggards such as
Laos). As a result, the dispersion of enrollment rates among Asian economies is
much less today than it was three decades ago.

Table 2. Gross Primary Enrollment Rates,
Selected Asian Economies

Economy 1960 1992
NIEs
Hong Kong, China 91 102
Korea, Rep. of 94 103
Singapore 112 107
Taipei,China 97 100
PRC 58 120
ASEAN-4
Indonesia 60 114
Malaysia 74 93
Philippines 91 112
Thailand 83 97

Other Southeast Asia

Cambodia 64 109
Lao PDR 25 104
Myanmar 56 105
Viet Nam n.a. 101
South Asia
Bangladesh 47 79
India 42 101
Nepal 10 109
Pakistan 33 48
Sri Lanka 95 105

Note: n.a. = not available.
Source: United Nations Development Programme (1997).
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Nevertheless, a more careful look beyond the enrollment rates reveals that
access to a decent primary education is a serious problem in the low-income econo-
mies of Asia, especially in South Asia and some economies of Indo-China. First,
access by children across income groups and gender in these economies can vary
greatly. For instance, in Cambodia and Laos, the gross primary school enrollment
rate for children from the wealthiest 20 percent of families is, respectively, 35 and
43 percent greater than that for the poorest 20 percent (Deolalikar 1997). Similarly,
in India the gross primary school enrollment rate of girls is only 80 percent that of
boys, while in Pakistan the figure is only 50 percent (Deolalikar 1997).

Second, enrollment rates do not tell us too much about the quality of education
being provided. Direct measures of quality of education, such as performance on
standardized test scores, are hard to come by. Nevertheless, there are a number of in-
direct measures of the quality of education. One manner in which low quality can
manifest itself is through high rates of dropout and grade repetition. Although high
rates of dropout could reflect the perceived lack of relevance of education, especially
in rural areas, there is evidence to suggest that poor quality of schooling can lead
students (prompted by their parents) to drop out (Dreze and Gazdar 1997, Hanushek
1995). The problem of dropping out seems particularly acute for South Asian
economies such as Bangladesh, India, Nepal, and Pakistan and for some of the Indo-
China countries such as Laos and Cambodia (Chuard and Mingat 1996, Deolalikar
1997, Tan and Mingat 1992). For example, the evidence suggests that of the cohort
of children who enter primary school in low-income ADEs such as Bangladesh,
Laos, Nepal, and Pakistan, only about half complete sixth grade (Deolalikar 1997).
Moreover, in some of these countries, about a quarter of all children repeat a grade
and, as a consequence, some children spend two to four years longer in primary
school than normal.

Consider next enrollment rates across the ADEs at the secondary level of edu-
cation (Table 3). As is the case for primary education, these enrollment rates do not
capture issues relating to quality. Nor do they describe to us the related problems of
high dropout rates, grade repetition, and gender and income biases. Nevertheless, as
rough measures of the investments in education, these do reveal some interesting
features. First, the cross-country variation in enrollment rates is much greater at the
secondary level than at the primary level. For example, while Bangladesh had a gross
secondary enrollment rate of 20 percent in 1992, Korea’s enrollment rate was 90 per-
cent. Second, the enrollment rates in secondary education in some of Asia’s higher-
performing economies seem inadequate, particularly given their higher income
levels.



Competitiveness and Human Resource Development in Asia 141

Table 3: Gross Secondary Enrollment Rates,
Selected Asian Economies

Economy 1960 1992
NIEs
Hong Kong, China 30 n.a.
Korea, Rep. of 27 90
Singapore 32 70
Taipei,China 29 88
PRC 18 54
ASEAN-4
Indonesia 6 43
Malaysia 17 60
Philippines 26 76
Thailand 12 36

Other Southeast Asia

Cambodia 3 n.a.
Lao PDR 1 24
Myanmar 10 23
Viet Nam 51 32
South Asia
Bangladesh 8 20
India 10 49
Nepal 6 35
Pakistan 11 22
Sri Lanka 27 86

Note: n.a. = not available.
Source: UNESCO database.

This can be seen most clearly by comparing actual enrollment data at
the secondary level alongside those predicted by each country’s level of development
as proxied by their income levels as in Figure 1.° As may be expected, countries
with higher per capita incomes also tend to have higher enrollment rates although, as
the figures make clear, the relationship is by no means a watertight one. The surpris-
ing feature, however, is the large and negative differences between actual and pre-
dicted enrollment rates for such high-performing economies as Hong Kong, China;
Malaysia;  Singapore; and Thailand at the secondary level. Whereas

5The predicted values were obtained from cross-country regressions based on 121 countries. The dependent
variable is gross enrollment rate at the secondary level and the independent variables include an intercept and a poly-
nomial in per capita income. Series A denotes the predicted enrollment rates from a quadratic form in per capita
income while series B denotes those from a cubic form in per capita income. Data is from World Development Indi-
cators (World Bank 1998).
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Hong Kong, China and Singapore may be classified as high-income economies,
Malaysia and Thailand can be classified as middle-income economies. Thus, in view
of the findings pointed out in the second section that the contribution of education
varies by context and that higher-income economies are more likely to have an eco-
nomic structure that demands a higher proportion of better educated individuals than
lower-income economies, the relatively low secondary enrollment rates in several of
the higher income economies of Asia is some cause for concern.

Figure 1: Actual and Predicted Enrollment Ratios
(Secondary Education)
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Finally, consider enrollment rates at the tertiary level of education (Table 4). As
may be expected, the enrollment rates for the more developed newly industrialized
economies or NIEs (Hong Kong, China; Korea, Singapore, and Taipei,China) are
higher than those of other ADEs with the exception of the Philippines. However,
given that the future growth prospect of the NIEs is probably most critically depend-
ent on education at the highest levels, the large and negative differences between
actual and predicted enrollment rates depicted in Figure 2 for Hong Kong, China and
Singapore do not bode well.®

Table 4: Gross Tertiary Enrollment Rates,
Selected Asian Economies

Economy 1960 1990
NIEs
Hong Kong, China 4 20
Korea, Rep. of 4 42
Singapore 6 22
Taipei,China 4 21
PRC a 2
ASEAN-4
Indonesia 1 10
Malaysia 1 8
Philippines 12 27
Thailand 2 19
Other Southeast Asia
Lao PDR 0 1
Myanmar 1 10
Viet Nam n.a. 2
South Asia
Bangladesh 1 4
India 2 9
Nepal 1 6
Pakistan 2 3
Sri Lanka 1 9

Notes: a = below one percent.
n.a. = not available.
Sources: Mingat (1995), UNESCO database.

6The predicted values were obtained from cross-country regressions based on 109 countries. The dependent
variable is gross enrollment rate at the tertiary level and the independent variables include an intercept and a polyno-
mial in per capita income. Series A denotes the predicted enrollment rates from a quadratic form in per capita income
while series B denotes those from a cubic form in per capita income. Data is from World Development Indicators
(World Bank 1998).
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Figure 2: Actual and Predicted Enrollment Ratios
(Tertiary Education)
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Unlike basic education, which entails development of basic skills relating to lit-
eracy and numeracy, higher education, especially tertiary education, prepares stu-
dents for more specialized occupations and thereby varies by field of study. For the
purposes of developing technological capability, higher education in the natural and
applied scientific fields is an obvious necessity. Table 5 presents the enrollments in
these fields as a proportion of total tertiary enrollment. An interesting feature of this
table is the similarity in this proportion across the more dynamic Southeast Asian
economies and the lagging economies of South Asia. Indeed, the relatively low pro-
portions in the scientific fields in these economies relative to the dynamic NIEs is
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consistent with the finding that Korea and Singapore have around ten times as many
R&D scientists and technicians per capita as the other countries in the region and are
comparable to the industrial economies in this regard (Table 6).

Table 5. Enrollment in Natural and Applied Science
in Selected Asian Economies, 1992

Economy Percent Enrollment
NIEs
Hong Kong, China 35
Korea, Rep. of 40
Singapore n.a.
Taipei,China n.a.
PRC 47
ASEAN-4
Indonesia 22
Malaysia 27
Philippines 26
Thailand 19

Other Southeast Asia

Lao PDR 45
Myanmar n.a.
Viet Nam n.a.
South Asia
Bangladesh 25
India 26
Nepal 14
Sri Lanka 34

Note: n.a. = not available.
Source: UNESCO database.

Table 6 also displays R&D spending as a percentage of GNP for the same cross
section of countries. As is the case with the R&D personnel numbers, the data reveal
that the more dynamic Southeast Asian economies do not invest as much in tech-
nology-related activities as would be suggested by their higher incomes. For exam-
ple, R&D expenditures in Indonesia, Malaysia, Philippines, and Thailand are much
less than those of India or Pakistan.
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Table 6. Status of Research and Development Capabilities,
Selected Economies and Years

R&D Scientists and Technicians R&D Expenditure

Economy per 1,000 Persons as a Percentage of GNP
NIEs
Hong Kong, China
Korea, Rep. of 2.6 2.8
Singapore 2.2 1.1
Taipei,China n.a. n.a.
PRC 0.3 0.6
ASEAN-4
Indonesia 0.2 0.2
Malaysia 0.1 0.4
Philippines 0.1 0.1
Thailand 0.2 0.2

Other Southeast Asia

Lao PDR n.a. n.a.
Myanmar n.a. n.a.
Viet Nam 0.3 0.4
South Asia
India 0.1 0.8
Pakistan 0.1 0.9
Sri Lanka 0.2 0.2
Advanced Economies
Canada 2 1.45
France 3 2.38
Germany 3 2.37
Japan 6 2.88
United States 4 2.44

Note: n.a. = not available.
Sources: International Institute for Management Development (1996), United Nations Development Programme
(1997).

The Importance of Developing Technological Capability

This section has so far presented some broad indicators of education and tech-
nology development in the ADEs. Accepting as broadly correct the notion that the
human resources required for economic growth depend on the economic context, the
section has pointed to deficiencies in basic education among the low-income ADEs
and deficiencies in higher education and technology development among many
higher-income ADEs as a potential bottleneck to economic growth. While the
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importance of basic education as a foundation for economic growth is almost
universally acknowledged, what is less appreciated are the critical linkages between
higher education and technological capability and economic growth in the context of
economic development. For example, the East Asian Miracle (World Bank 1993)
emphasizes the important role of education, particularly basic, in promoting growth
in the Asia’s high-performing economies. While it also emphasizes the importance of
technology in promoting that growth, the report essentially focuses on technology
acquired through trade (through foreign direct investment, import of capital goods
embodying foreign technology, licensing agreements, foreign training, etc.). There-
fore, maintaining openness to foreign technology emerges as the key lesson.

While it is true that foreign technology represents an important opportunity that
the ADEs must exploit, it is equally true that the ADEs ignore the development of
local technological capabilities at their own peril. Indeed, recent trends in some
Southeast Asian economies suggest how important local technological capability can
be in sustaining growth. We now consider these trends.

The economic growth experience of Asia’s high-performing economies has of-
ten been described in terms of the metaphor of the “flying geese”. According to this
metaphor, as Japan, the most technologically advanced country in Asia, moved away
from being an exporter of labor-intensive manufactured goods such as textiles to
more high-technology products, the NIEs took its place. Similarly, as the latter set of
countries developed more skill-intensive exports, other Asian countries, essentially
Southeast Asian ones, stepped in to fill the vacancy.

At first glance, an economy such as Thailand would seem to be a good example
of this process, but a more careful examination suggests that there is cause for con-
cern about its future exports, and hence, growth performance. Certainly, Thailand
follows the pattern in that it has shown a marked increase in the proportion of its total
manufactured exports, from 32 percent in 1980 to 80 percent in 1995, with a conse-
quent decline in the share of agricultural exports. Moreover, manufactured exports
have shifted away from labor-intensive products to products classified as medium to
high technology, so that by 1993 the latter exceeded the former. In 1995-1996 the
growth of exports fell well below the average for the preceding four years, but the
medium to high-technology products performed relatively less badly than the other
categories.

Why then is there cause for concern? The problem is that the decline in the
growth of Thailand’s low-technology exports has come from increasing competition
from the low-wage economies of Bangladesh, PRC, India, and Viet Nam. As the ex-
amination of wage rates across ADEs in Table 7 suggests (adapted from Lall 1998),
economies such as Bangladesh, PRC, India, and Sri Lanka have an advantage over
such ADEs as Malaysia, Philippines, and Thailand in the manufacture of unskilled
and semiskilled labor-intensive products. This makes it less likely that the latter
group of countries can continue to specialize in traditional manufactured exports in
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which the primary unit cost advantage stems from low wages, and which have grown
as rapidly as they have in the last 10 to 15 years.

Table 7. Annual Wages in Manufacturing (USS),
Selected Asian Economies and Years

Economy 1970 1994
NIEs
Hong Kong, China n.a. 15,160
Korea, Rep. of 502 14,295
Singapore n.a. 17,794
Taipei,China n.a. 14,469
PRC 340
ASEAN-4
Indonesia 165 1,001
Malaysia 707 4,555
Philippines 651 2,857
Thailand n.a. 4917

Other Southeast Asia

Cambodia 249 n.a.
Lao PDR n.a. n.a.
Myanmar n.a. n.a.
Viet Nam n.a. n.a.
South Asia
Bangladesh 315 1,016
India 445 1,269
Pakistan 453 n.a.
Sri Lanka n.a. 837

Note: n.a. = not available.
Source: UNIDO Industrial Statistics Database.

All of this would not be serious if it were more than compensated for by sus-
tained growth in the medium to high-technology exports. Indeed, it could be said to
be highly desirable if it reflected increasing sophistication of Thailand’s industrial
base. However, the crux of the problem is that Thailand is essentially acting as an
assembly point for these medium to high-technology exports (Lall 1998). Thus while
these goods, such as electronics and cars, are classified as medium to high-
technology products, they do not involve a highly skilled labor force for that part of
their production that actually takes place in Thailand. Hence, Thailand’s production
of these exports is likely to come under increasing pressure from the low-wage and
unskilled labor economies.



Competitiveness and Human Resource Development in Asia 149

A similar pattern is discernible in the Philippines, where during 1991-1996,
electrical and electronic exports increased by 37 percent per year while exports of
textiles and garments increased by merely 8.2 percent, the slowest growth rate among
all ADEs with the exception of Korea and Taipei,China (World Bank 1997). Unfor-
tunately, electrical and electronics exports of the Philippines have very low value
added—a reflection of the fact that the local industry is primarily engaged in the
simplest types of assembly and testing activities. For example, the average local
content in semiconductors—which accounted for 77 percent of total electronics ex-
ports in 1995—is only about 20 percent. By comparison, Taipei,China has achieved
an average local content of about 75 percent in the production of semiconductors
(World Bank 1997). Moreover, the local content in the electrical and electronics in-
dustry has not increased appreciably in the Philippines during the past two decades,
indicating low development of technology and technological capability.

If the process of the hollowing-out of the industrial and export base continues,
it will spell new difficulties for these economies. Of course, the steep currency de-
valuations in these economies have given them some breathing space. However, the
difficulty is that at the moment, the human resource base to produce those exports
where skills are important and that provide a measure of protection from competition
from the low-wage, unskilled economies does not exist. While Thailand enjoys
almost universal enrollment rates in primary education, its enrollment rates in secon-
dary education remain low and its tertiary education appears to be somewhat biased
against basic and applied science. Estimates suggest that Thailand is producing less
than two thirds the number of engineers and scientists with undergraduate and gradu-
ate degrees that it requires (Lall 1998), and as Table 5 shows Thailand has a lower
proportion of tertiary-level students enrolled in natural and applied scientific fields
than such low-income ADEs as Bangladesh and India.

Limited local technological capability can also be gleaned from the fact that
while Thailand purchases a large amount of technology—as indicated by its pay-
ments for foreign patents, copyrights, industrial processes, trademarks, and so on—it
receives disproportionately smaller payments from foreigners for the use of its intel-
lectual property than a much lower-income ADE such as Pakistan: In 1995 Thailand
paid $630 million, but received only $1 million, compared with Pakistan’s payment
of $12 million and receipt of $2 million (World Development Indicators 1997).

For economies that have lost their competitiveness in the production of semi-
skilled labor-intensive goods, regaining competitiveness in the absence of cuts in
wage rates will involve either improving productivity in the production of the same
goods or moving into the production of new and improved goods. And the latter will
entail a greater emphasis on the design, development, and marketing of these goods
as opposed to assembly-line operations. However, both options require workforces to
upgrade their technological capabilities.
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Improving Human Resources: Strategies and Policies
Allocation of Resources to Education and Technology Deve lopment

Given that the development of human resources, including technological capa-
bility, is important for improving productivity and for raising standards of living, one
crucial question relates to how it should be financed. The case for public financing of
the various human resource development activities must depend on two grounds. The
first is the difference between social and private returns across various activities.
When this difference is positive and large for any particular activity, the decisions of
private individuals will lead naturally to an underinvestment in that activity from the
point of view of a social optimum. Education generally falls into this category as it is
believed to bring substantial benefits to society as a whole, and not just to those indi-
viduals who receive it. That is, education has a significant positive externality.

While activities geared toward the creation of new technologies such as R&D
can reap substantial benefits to those conducting them—and this is precisely why
profit-seeking firms conduct R&D—such activities can nonetheless benefit others as
well. That is, the social returns can exceed the private returns. This happens because
the knowledge developed as a result of R&D activities is difficult to appropriate
completely by those carrying it out. Others can also derive benefits by virtue of imi-
tation and reverse engineering. To the extent that this takes place, the market will
undersupply them relative to the social optimum. Additionally, relying excessively on
imports of new technology can reinforce the tendency for undersupply of R&D. Im-
porting technology represents a very important opportunity for the ADEs: estimates
from Indian firms reveal that the internal rates of returns from licensed import of
technology were typically three times as much as from in-house R&D (Basant and
Fikkert 1996, Hasan 1997). However, to some extent, such imports will substitute for
local efforts (Fikkert 1997, Lee 1997) and over time this can have adverse conse-
quences for domestic technological capability.

The second justification for public financing is on grounds of equity and in-
come distribution. In the case of education, for example, if it is left entirely to private
financing, the poor and disadvantaged are likely to be denied access to it. Even
though poor people may wish to partake of education in the knowledge that this
would greatly enhance their future earnings, they may have no way to pay for it.
Typically, future earnings cannot be used as collateral for a loan, and so they cannot
borrow against the stream of future incomes to pay for the education. The situation is
similar with R&D. R&D activities are typically quite costly, and generally involve
substantial outlays up front (for example, in setting up a well-equipped laboratory).
While the costs of carrying out R&D may be sufficiently recouped through higher
profits over time, obtaining credit can be a problem, especially for smaller firms.
Effectively, these firms are denied the opportunity of conducting R&D.
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In principle, therefore, there is a case for public financing of both education and
technology development.” However, in the face of limited public sector budgets,
choices have to be made regarding which activities deserve the support of public fi-
nances and to what extent. In the ensuing discussion we first discuss the allocation of
resources within the education sector itself. Then, we discuss activities such as R&D,
highlighting, in particular, the close links between higher education and research.

A widely held view is that there is ample scope for reallocating public finances
toward primary education and away from higher education in many developing
economies, particularly those where access to primary education remains a serious
problem. What is the rationale for this? First, despite the many difficulties in com-
puting social returns and, therefore, the difference between social and private returns,
many believe that these are greater for primary education as opposed to higher edu-
cation. This view is perhaps best characterized by an illustration in Psacharopoulos
(1996): the probability that higher education leads through research to a life-saving
breakthrough is very small. On the other hand, lack of schooling guarantees illiter-
acy, which in turn is very likely to result in high transactions costs for the rest of the
economy. Second, students enrolled in higher education can typically afford to pay
for it (or a large part thereof).

On the basis of these arguments it would seem optimal for the low-income
ADEs to focus on their provision of primary education. As noted in the third section,
the primary sectors of the many low-income ADEs, especially those in South Asia,
suffer from a number of serious problems of access and quality that could, in princi-
ple, be tackled through the allocation of more resources toward it. Yet, many of these
economies tend to underemphasize their primary education sectors relative to their
secondary and tertiary sectors. This can be seen in several ways. Because an exami-
nation of spending per student across primary and secondary sectors may be
misleading as an indicator of a country’s relative priorities (teaching inputs, includ-
ing teacher services, cost more for higher levels of education) one can examine the
ratio of spending per student in primary versus secondary education across the
ADEs. As Mingat (1995) notes, the value of this ratio for four South Asian countries
(Bangladesh, India, Pakistan, and Sri Lanka) and the PRC is on average 0.40. In
contrast, the ratio for both the ASEAN-4 and the NIEs is on average 0.70 and 0.71,
respectively. Thus, in comparison to economies that tend to be much better off both
economically and in terms of educational attainments, these low-income economies
do not seem to prioritize the provision of primary education.

Similarly, one can compare pupil-teacher ratios across levels and ADEs to get
some sense of the relative importance of primary education in some low-income

7Kh.am and Thorbecke (1988, 1989) examined the issue of technology choice and diffusion in Indonesia by
using a social accounting matrix based model. Their work demonstrates that even for labor-intensive techniques,
learning and skill are important. There are also linkage effects that are economywide. Based on their findings, a strong
case can be made for the benefits of public financing of education and some types of technology.
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ADEs. As computed by Mingat (1995), the “Asian means” for pupil-teacher ratios
were 31, 23, and 18 at the primary, secondary, and tertiary levels respectively.® The
largest deviations from these means is in the case of primary education for three
South Asian economies, Bangladesh, India, and Pakistan. For example, whereas the
pupil-teacher ratios in Bangladesh at the secondary and tertiary levels were 27 and
19, respectively, and therefore not too far from the “Asian means”, it was 64 at the
primary level—more than double the mean pupil-teacher ratio!’

Thus, in comparison with other Asian economies, especially the better per-
forming ones of East and Southeast Asia, South Asian countries such as Bangladesh,
India, Nepal, and Pakistan seem to devote fewer resources to the primary sector rela-
tive to higher levels. At the same time, they also have the poorest performance in
terms of enrollments and student retention rates, suggesting strongly that relative ne-
glect of primary education is responsible for its inadequacy.

It has to be admitted that in the absence of reliable estimates of social returns
from investments at various levels of education it is impossible to rule out the possi-
bility that South Asia’s relative neglect of its primary education in favor of higher
education has not been imprudent.'® However, the microevidence on the relationship
between returns from education and economic context described in the second sec-
tion of this paper strongly suggests that at low income levels, economies would be
well advised to focus on providing primary education of adequate quality. This is
reinforced by the macro evidence of Mingat and Tan (1996) described earlier. In fact,
as Mingat and Tan (1996) point out, if it is assumed that “all the benefits from
investing in education get internalized in the performance of an economy over the
medium-term”, it is possible to interpret the coefficients on enrollment rates at the
three levels of education in their cross-country growth regressions as social benefits.
Social returns may then be derived by comparing the social benefits with social costs
of education, which Mingat and Tan compute by including not only the direct public
and private costs of education but also estimates of the foregone earnings or produc-
tion as a result of school attendance. Their results indicate that the highest social
returns to education for low-income countries (those whose per capita GDP was
20 percent or less of the United States in 1960) stem from expanding primary educa-
tion. For middle (per capita income between 20 and 40 percent of the United States
in 1960) and high-income economies (per capita income greater than 40 percent of
the US in 1960), it is the expansion of secondary and tertiary education, respectively,
that result in the highest returns. When combined with the fact that a large number of

8The countries included were: ASEAN-4, NIEs, Japan, PRC, and four South Asian economies (Bangladesh,
India, Pakistan, and Sri Lanka).

The numbers for India and Pakistan were 48 and 25 and 41 and 19 at the primary and secondary levels, re-
spectively (the ratios were not available at the tertiary level). The ratios for PRC and Sri Lanka—two economies that
“under-invested” in primary education relative to other economies according to the first criteria considered here—
were lower than the Asian means at all three levels of education.

Moreover, arguments such as Psacharopulous above are based on heuristics.
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children in the low-income ADEs continue to be denied the opportunity to acquire
decent literacy and numeracy skills, these numbers do make a compelling case for a
reallocation of public financing toward basic education in these economies.

At the same time, the implications of the above evidence are clear for the
higher-income economies of Asia that have been able to provide greater access to
primary education than their South Asian neighbors. These economies cannot afford
to rest on their laurels. As their economies have developed, sustaining future growth
requires greater skills and knowledge. Yet, as all of the evidence in the third section
suggests, particularly for the high-performing Southeast Asian economies, the cur-
rent systems of education have not delivered the required skills and knowledge. In
part, it is a reflection of market failures of the types mentioned at the beginning of
this section.

This is not to suggest that public resources be used to provide blanket subsidi-
zation for higher education. In the first place, it is important to distinguish, as does
Birdsall (1996), between the various types of higher education. Not all of higher edu-
cation involves research and research-based training, activities for which there could
be important externalities for society. In fact, much of higher education involves the
training of students for relatively well paid professional functions. The appropriate
role of the government in so far as the latter group of functions of higher education is
concerned is to ensure an effective loans and scholarship program to complement
user fees. Direct subsidies should essentially be reserved for research and research-
based training that have important externalities. Moreover, these subsidies should be
channeled in the form of research grants to departments active in research.

In addition to subsidizing research activities in institutes of higher learning, it is
possible for governments to promote research activities by supporting special institu-
tions that facilitate the development of technologies that the private sector can use.
This is because in addition to the externality and credit constraints noted above, less
developed economies lack the critical mass of researchers that individual firms would
require for successful technology development. Thus, in Korea, for example, gov-
ernment research institutes took the lead in technological activities initially, with the
private industry taking a supporting role (Deolalikar 1997). To promote applied
research for industries, in 1966 the government established the Korean Institute of
Science and Technology. In its early years, the institute devoted its attention to the
relatively simple problems associated with technology transfer and absorption. In the
1970s the government decided to set up a number of other specialized research in-
stitutes, essentially an offshoot from the institute, in a number of fields, including
machinery, metals, electronics, nuclear energy, resources, chemicals, telecommuni-
cations, standards, shipbuilding, and marine sciences. By the end of the 1970s, Korea
had at least 16 R&D institutions (many of which were later consolidated under the
Ministry of Science and Technology). Similarly in Taipei,China, government
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research institutes initiated a system of extension and contract research to provide
technological support for private industry (Deolalikar 1997).

It is important to note that in their efforts to develop local technological capa-
bility, R&D institutions in both economies worked closely with the private sectors
and were not meant to substitute private efforts but rather nurture them. Thus,
whereas the Korean government accounted for nearly three quarters of the national
R&D expenditures in the early 1970s, 80 percent of R&D expenditures was borne by
the private sector by the early 1990s (Deolalikar 1997). Similar technology and R&D
institutions in India have not worked as well, because they did not foster close part-
nerships with industry. As a result, these institutions have produced research and
technologies that have not found many applications in industry.

In addition to fostering fruitful partnerships between the public and private
sectors, the technology policies followed in both Korea and Taipei,China simultane-
ously encouraged the import of technology and developed local technology and tech-
nological capability. By contrast, the Government of India’s policy regarding the
import of technology (whether by import of physical inputs such as equipment
embodying foreign technology or by licensed transfer of technological know-how)
was chiefly concerned with conserving foreign exchange. While in and of itself this
may not have been an imprudent concern, the policy was implemented by an across-
the-board attempt at developing locally what could be imported by installing a strin-
gent import licensing regime that worked in tandem with some of the highest tariff
rates in the world. By disregarding comparative advantage to such an extent and
spreading meager research resources too thinly, India did not develop export com-
petitiveness in virtually any knowledge-based industry. Interestingly, India’s very re-
cent success in software exports—exports in 1995-1996 were $2.5 billion—has come
about alongside greater market orientation in its economy and facilitative government
policy toward this niche market."

The foregoing has examined broadly the question of which kinds of invest-
ments in human capital deserve greatest attention in the allocation of public re-
sources. In a nutshell, the answer has been that it depends on the economic context of
a particular country. Expansion of primary education makes greatest sense for the
low-income economies striving to make a breakthrough in manufacturing and im-
prove agricultural productivity. On the other hand, the higher-income economies
simply cannot afford to neglect higher levels of education and research activities re-
lated to technology development as some seem have to done.

11 . . . . .
Of course, the enormous growth in the information technology industry in the US and Europe has been of
critical importance. However, without greater market orientation and, therefore, sensitivity toward demand, it is
doubtful that India’s software industry would have developed in the manner that it has.
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Reforming the Education Sector

Making appropriate investments in human resources is not a question of simply
allocating more resources to the appropriate levels of education. Indeed, this point is
implicit in the above discussion of partnerships between the public and private sec-
tors in research activities, where striking the right balance can lead to high payoffs.
In fact, it has been argued that a fundamental change in the institutional setting, in-
cluding the incentive structures under which the education sector in particular
currently operates, is needed.

As mentioned before, the education sector has expanded tremendously in most
ADE:s over the last three decades. Much of this expansion, particularly at the lower
levels of education, has taken place under government finance and provision. Nev-
ertheless, as also mentioned before, in many circumstances the quality of education
being delivered leaves much to be desired. On one hand, the problems of quality
have to do with curricula. Especially at higher levels of education such as the senior
secondary and tertiary levels, there is concern in many ADEs that current curricula
do not emphasize scientific knowledge enough or are not developing the skills val-
ued by the private sector. On the other hand, where there seems to be consensus on
what constitutes an appropriate curriculum (for example, developing basic literacy
and numeracy skills at the primary level), there is concern that schools are unable to
deliver it.

One answer to these problems may lie in greater decentralization and market
orientation of education. In addition to alleviating strained public sector resources,
greater decentralization and market orientation may be needed to overhaul the incen-
tive structures of educational institutions and for teachers, to make the education
sector more effective. In particular, when combined with a student loan and scholar-
ship program to mitigate tendencies toward inequity, increasing the extent of decen-
tralized management and finance (including private finance) in education can provide
greater incentives for utilizing resources more efficiently at the level of the individual
educational institutions and for delivering better quality. Additionally, they can create
incentives for ensuring that curriculums suit the needs of labor markets.

Testing whether greater decentralization and market orientation improve both
efficiency and quality is not easy. For example, comparing test scores (a measure of
education quality) across public and private schools while controlling for costs and
enrollments is not too helpful. Even if a positive association between private school-
ing and test scores were to be found, this does not imply that it is private schooling
per se that is responsible for their better performance. If students with greater ability
or from privileged homes choose to attend private schools then one would find pri-
vate schools to perform better, holding all else equal. More generally, whenever there
is sample selection, i.e., children select between different school types in a non-
random fashion based on their unobserved characteristics, simple associations cannot
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be taken to have causal interpretations. For drawing policy implications it is critical
to control for sample selection when comparing schooling outcomes across school
types.

Studies that attempt to control for sample selection, such as Jimenez and Lock-
heed (1995) (for Thailand, Philippines, Colombia, Tanzania, and the Dominican Re-
public) and Kingdon (1996) (for Uttar Pradesh state in India), find that private
schools tend to deliver higher academic quality at comparable if not lower costs.
Similarly, James, King, and Suryadi (1996) find that in primary schools in Indonesia,
private funding improves the efficiency of schools regardless of whether the schools
are publicly or privately managed.'” Additionally, private management achieves
higher academic quality at comparable costs.

However, these studies have been subject to some criticisms. For example, as
pointed out by Colclough (1996), private and public schools may not be homogenous
and comparable categories. The sample of private and public schools may specialize
in different curricula (academic versus typically more costly vocational education).
Alternatively, there may be important locational differences (rural schools can be
costly on a per student basis because of low population density; a disproportionately
large public sector share in such areas could superficially suggest that public schools
are less effective in terms of both quality and efficiency). Moreover, at least one
study contradicts the general flavor of the findings above that private schools are
more effective than their public school counterparts: Bashir (1997) finds that in pri-
mary schools in Tamil Nadu state in India, fully private schools were the least cost-
effective whereas government-aided schools were the most cost-effective. Fully
government schools were the intermediate case.

Clearly, more careful research is needed, particularly on explaining the differ-
ences in cost effectiveness when these seem to be genuinely there. One reason for the
differences in cost effectiveness may be that headmasters in private schools typically
have greater control on school-level decisions such as selection and utilization of
teachers and their services, choice of textbooks, adaptation of curriculum, and im-
provements of instructional practice that influence student outcomes (Jimenez and
Lockheed 1995). When coupled with the fact that headmasters in private schools are
ultimately accountable to students’ parents, they have every incentive to exercise
their control on school-level decisions in a manner that is compatible with parents’
interests.

Evidence to support this comes from a number of sources. In a review of the
empirical literature on cost effectiveness of various schooling inputs (including
teacher inputs), Pritchett and Filmer (1997) find a tendency for public sector alloca-
tion of schooling inputs to be biased toward teacher-related inputs over other peda-

12, . . . L .
This result stands even when the potential endogeneity of source of funding is taken into account. For ex-
ample, it could be the case that the central government allocates a greater proportion of its total funds to disadvan-
taged communities that also typically lack the capacity to attract more capable teachers and headmasters.
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gogical inputs (such as textbooks). They argue that the pervasiveness of such alloca-
tion of resources is only consistent with decision making that gives an overly large
weight to teacher welfare. Why should decision makers act in this way?
According to the authors, decision makers are cognizant of the fact that teachers vote
while books do not. Students and parents may not be well aware of the optimal mix
of inputs in the pedagogical process and in any case typically are not organized well
enough to influence centralized decision making regarding school inputs.

There are a number of case studies in support of the view that the incentive
structure in public schools is inadequately geared toward improving student out-
comes. For example, a survey of 15 villages in four districts of Uttar Pradesh by
Dreze and Gazdar (1997) revealed teacher absenteeism to be endemic among public
primary schools. Worse, even when teachers were present, they were engaged in ac-
tivities that hardly resembled instruction, prompting Dreze and Gazdar to conclude
that schools were essentially “child-minding” centers. Interestingly, parents and local
residents were well aware of work-shirking among teachers and perceived this be-
havior to be one of the fundamental problems with schooling. In contrast, despite the
fact that teachers in for-profit private schools were typically poorly paid and less
qualified relative to public school teachers, they appeared to be more effective if only
because they have to turn up to teach! (Nonprofit schools were rare in the sample and
in any case were perceived to be well-run.)

Similarly, Duraiswamy et al. (1997) examine differences in management of
teachers across different types of schools. In particular, they examine public, gov-
ernment-aided (which account for between 20 to 30 percent of all schools at primary
and secondary levels), and private-unaided schools in eight districts of Tamil Nadu
state in India. In some cases, salaries of teachers in unaided schools were a quarter of
those in public schools. More interestingly, while the salaries of teachers in private-
aided schools are paid by the state, the private management of these schools have the
option of hiring teachers they deem to be superior (instead of being assigned teachers
from the state capital, Chennai). In principle, private-aided schools can fire teachers
deemed to be inefficient. Private-aided schools can also fill vacancies and replace
absent teachers quickly. In contrast, public schools are much more constrained in all
of these dimensions. The finding that districts with a greater percentage of private-
aided schools perform better in terms of average performance on statewide test
scores is consistent with the hypothesis that decentralizing management practices
within public schools may lead to better schooling outcomes.

Reforming the incentive structure, particularly of public schools and their
teachers, to become more responsive to the needs of students and parents may well
lead to large payoffs. As the foregoing studies suggest, decentralization and greater
market orientation is required. However, these are not panaceas. First, decentraliza-
tion of finance and market orientation may well lead to growing inequities unless
they are combined with effective student loan and scholarship programs for the poor.
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As is well known, administering these efficiently is no easy task. Second, decentrali-
zation of management may simply shift “the same old problems” to levels less capa-
ble of resolving them. Clearly local capabilities, including those of local
administrators and headmasters, will be an important deciding factor in the success
of decentralization. It could be argued that where local capabilities at monitoring
schools are scarce, appropriate incentive systems for teachers could be instituted.
For example, teacher motivation is frequently assumed to be a critical factor in de-
termining schooling outcomes; thus, it is often suggested that a portion of teachers’
salaries be associated with student performance. In practice, unfortunately, such
schemes are rarely successful. Kremer (1995) illustrates the point with reference to
Kenya’s policy of judging primary schools on the basis of results achieved on a na-
tional exam held in the eighth grade. Schools have responded to the incentives, “but
the incentives are too narrow”: many schools seem to indulge in the practice of al-
lowing only the best students to take the exam while forcing others to repeat the sev-
enth grade. Moreover, such narrowly defined incentives may also encourage cheating
and leakages of exam questions."

These caveats are not meant to suggest that decentralization and market orien-
tation of the education sector are not the appropriate direction for the ADEs to head
toward. In fact, virtually all ADEs are embracing these to some degree. However,
these caveats must be kept in mind by policymakers if they are to seriously tackle the
myriad problems of the education sector.

Conclusion

The past few decades have seen the spectacular growth of a number of Asian
economies. These miracle economies have compressed into the length of one gen-
eration the process of economic development that took many advanced industrialized
countries more than a century to achieve. Notwithstanding the recent financial crisis
that has affected some of these Asian economies, the extent of economic and social
transformation achieved by these economies remains impressive. However, not all
the ADEs have achieved the same degree of success as these miracle economies.
Bangladesh, Myanmar, Nepal, and Viet Nam, for example, are among the world’s
poorest nations.

The question is whether the current state of human resources is going to act as a
building block or a binding constraint to the future economic growth of the Asian
economies. The answer lies in identifying the extent to which investment in human

13The widespread cheating in many public examinations in India led Kingdon (1996) to dismiss the usage of
score on such tests in her comparison of public and private schools. Instead she measured student achievements by
adapting standardized tests of numeracy and literacy used by Knight and Sabot (1990) and designed by the Educa-
tional Testing Service, Princeton, New Jersey.
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resources can affect growth, and determining the degree to which the less developed
ADEs can emulate the NIEs in developing their human resources. A related issue is
how much the NIEs should invest in human resources to maintain their spectacular
growth rates in the future, and whether or not it is a feasible objective.

A rapid demographic transition with falling birth and death rates and with the
latter preceding the former, especially in the NIEs, has led to a bulge in the propor-
tion of young people in the population that is working its way through the age struc-
ture. The NIEs’ economic success is attributable in part to an increase in the
proportion of workers in the population and to the increased level of savings that re-
sulted from the fast economic growth rates (Asian Development Bank 1998). These
factors mutually reinforce each other: high growth leads to high savings, and hence
to investment, which in turn further stimulates growth. More recently, Southeast Asia
has begun to experience a bulge in its working-age population, and might also bene-
fit from this demographic bonus. Eventually, the same may hold true for South Asia.

However, an increase in the labor force is not by itself a prerequisite for eco-
nomic growth. It could merely result in higher unemployment and greater poverty.
What is crucial in this context is how this resource is enhanced. One of the key ele-
ments behind the economic miracle, and one that the relatively less developed Asian
countries ignore at their peril, has been the effective use and development of the most
fundamental of all resources, the people.

This paper has offered an analysis of the specific problems particular groups of
ADEs face. Obviously a single set of policies will not be appropriate for every econ-
omy, because different ADEs are in different stages of their development. For low-
income ADEs such as Cambodia, Lao PDR, Viet Nam, and those in South Asia, im-
proving the access to and quality of basic education should be the main focus." To
the extent that adult illiteracy remains a major problem in these economies, basic lit-
eracy programs targeted at illiterate adults will also be needed.

For the middle-income ADEs such as the high-performing economies of South-
east Asia, the focus will have to be on improving the access to and quality of higher
education, particularly that relating to the scientific and technical fields. Moreover,
this focus will need to be supplemented by greater efforts at developing local tech-
nological capability; as revealed earlier, the national R&D expenditures as a percent-
age of GNP of the relatively advanced Southeast Asian economies are well below
those of such lower-income ADEs as India and Pakistan.

For the NIEs, their success at transforming their economies has naturally led
them to now aspire to a position of leadership in scientific innovation and techno-
logical advances, rather than remain imitators. Hong Kong, China and Singapore,
which provide high-technology services in finance, trade, and transport, will require

14Many of these economies are also characterized by high levels of malnutrition and morbidity. In these
economies, targeted policies to combat malnutrition and morbidity would have high payoffs in the form of increased
agricultural productivity.
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more sophisticated information infrastructure and basic scientific and technological
development. To achieve all this calls for further upgrading of tertiary education in
general, and of science and technology in particular. This would entail not only
making greater investments in research infrastructure in universities, but also estab-
lishing an environment to foster creativity through greater administrative flexibility
and unfaltering commitment to academic and research excellence.

In the final analysis improved human resources and expanded technological ca-
pability are key to a successful transition to a more sophisticated and prosperous
economic structure. Therefore, the ADEs would need to formulate, as in other
spheres, the necessary human resource policies and implement them. The need for
such actions will be further heightened with increasing globalization, which tends to
provide bountiful rewards to good policies and to hand out ruthless punishments to
bad ones.
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