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Closing Development Gaps:
Challenges and Policy Options
DOUGLAS H. BROOKS, RANA HASAN, JONG-WHA LEE, HYUN H. SON,
AND JUZHONG ZHUANG

There are significant income and nonincome development gaps around the
world. Closing these gaps will require not only increasing and sustaining
economic growth in low-income regions, but also policies that close
nonincome development gaps directly. Governments need to support private
investment and entrepreneurship by investing in human capital and
infrastructure; developing the financial sector; improving governance; and
eliminating other impediments created by market, institutional, or policy
failures. Policy makers should improve access to and quality of health,
education, and other social services. This means better targeting and increased
public spending on social services that directly benefit the poor; innovative
delivery mechanisms informed by rigorous evaluation; and social protection
systems. The experience of developing Asia and others has shown that
external trade and finance—including foreign direct investment, remittances,
and aid—play a critical role. It is therefore imperative that governments
continue to promote globalization and regional integration.
JEL classification: D60, F10, F21, F35, O10, O15, O16, O20, O24

I. INTRODUCTION

Even though many low-income economies have expanded strongly in
recent years, catching up significantly to more developed regions, global
development gaps remain large. In 2007, for instance, sub-Saharan Africa’s
average per capita income (in 2005 purchasing power parity [PPP] terms) was
only 5%, life expectancy at birth 63%, and adult literacy 70% that of members of
the Organisation for Economic Co-operation and Development (OECD). Income
poverty, whether measured by the $1.25-a-day or $2-a-day poverty lines, also
varies considerably across regions.
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In developing Asia, a major engine of global economic growth in recent
years, closing these development gaps remains a major challenge. Some 40% of
South Asians, for example, still live in extreme poverty, while developing Asia’s
progress on the nonincome targets of the Millennium Development Goals
(MDGs) has been slow. The recent global economic crisis has made progress
even harder.
This paper aims to highlight important dimensions of these development
gaps and to examine the policy options for closing them. It argues that sustaining
rapid economic growth is necessary, but not enough. Closing the gaps requires
policies that not only increase and sustain economic growth, but also reduce the
nonincome development gaps directly through investment in education and
health, and provision of social protection. In this regard, the challenge is to
provide sufficient finance as well as better governance in the delivery of public
services. These goals are in keeping with the Asian Development Bank’s (ADB)
Strategy 2020, which among other things, reaffirms ADB’s support for reducing
poverty and helping countries improve living standards, including through
inclusive growth.1
This paper focuses largely on the requirements for inclusive growth
(Zhuang 2010). In Section II, we first discuss development gaps in various
regions, focusing on per capita income, life expectancy at birth, adult literacy, net
primary school enrollment, under-5 survival, and proportion of births attended by
skilled personnel,2 using the OECD as a benchmark. In particular, we look at the
number of years required to close these gaps based on the historical relationship
between economic growth and development outcomes. Section III then looks at
the key policy elements of a strategy for sustained growth to close these gaps,
including human capital, infrastructure, financial sector development, and
governance and institutions. Section IV discusses the nonincome development
gaps and how these can be closed. Section V looks at the role of social protection
in closing income and nonincome development gaps. Section VI examines the
role of external trade and finance—including foreign direct investment (FDI),
remittances, and foreign aid—in supporting economic growth. Finally, Section
VII highlights possible elements of the development agenda for the global
community.

1
ADB’s Strategy 2020 explains inclusive growth as having two mutually reinforcing strategic focuses: (i)
high, sustainable growth that will create and expand economic opportunities; and (ii) broader access to these
opportunities that will ensure members of society can participate in and benefit from growth. Proper attention and
planning are necessary for growth to reach the impoverished who have remained excluded by circumstance, poor
governance, and other market-resistant obstacles (ADB 2008).
2
These indicators capture key dimensions of income and nonincome development gaps.
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II. KEY DIMENSIONS OF DEVELOPMENT GAPS

While the growth of gross domestic product (GDP) is a popular measure of
economic growth, it is not a sufficient yardstick for development. Development is
about many different things, including command over resources, choice of
livelihood, human capabilities, living in a healthy and safe environment, adequate
housing and food, political freedom, and many others. In other words, economic
growth is important to, but not the only driver of, development. Sen (1985, 28)
points out, “Ultimately, the focus has to be on what we can or cannot do, can or
cannot be.” Thus, development must be defined by an individual’s achievements
and by the means that the individual possesses.
While there are many ways to measure development gaps and
achievements, this section focuses on eight indicators; namely, $1.25-a-day
poverty, $2-a-day poverty, per capita GDP at 2005 PPP, life expectancy at birth,
net primary enrollment, adult literacy, under-5 survival, and births attended by
skilled health personnel. From these indicators, one can gauge people’s command
over resources, nutritional levels, use of health and education services, access to
clean water and sanitation, and others.3
As shown in Table 1, there is considerable disparity in the level of
development across regions, and the disparity in per capita income is far greater
than in other indicators. Sub-Saharan Africa is the poorest region, with more than
half of its population living in extreme poverty, and with a per capita GDP at only
19.8% of the world average in 2007. Its life expectancy at birth, the world’s
lowest, is 74.5% of the world average and 65.1% that of OECD countries.
In 2007, about half of developing Asia’s population lived below the $2-aday poverty line. Developing Asia’s per capita income was only 10% that of
OECD countries, and life expectancy was 10 years shorter. Some 41.4 more
children below 5 years old per 1,000 population die in developing Asia than in
OECD countries every year. Within developing Asia, there is also significant
disparity in both income and nonincome development indicators. About 74% of
South Asians lived below $2 a day in 2007, compared to about 40% in East Asia
and the Pacific and in Central Asia. South Asia’s per capita income was less than
7% of the OECD average. Among nonincome indicators, South Asia’s life
expectancy at birth was 63.8 years, compared to East Asia and the Pacific’s 71.3
years; its proportion of births attended by skilled health personnel was 39.9%,
compared to Central Asia’s 95.4%; and its adult literacy was 61.1%, compared to
Central Asia’s 98.5%.

3
The selected eight indicators are closely related to the MDGs. More specifically, these indicators are
reflected in MDGs 1, 2, 4, 5, and 6 (see UNDP 2000).

17.1

16.9
72.9
—
47.0

38.7
73.9
40.2

8.2

3.6
50.9
—
25.2

16.8
40.3
19.2

Headcount
Index (%)
($1.25-a-day ($2-a-day
poverty)
poverty)
27.0
53.9
0.7
3.0

3,857.7
1,959.9
3,551.5

8,255.6
1,698.1
29,607.6
8,588.8

7,719.3

3,060.9
9,932.2

71.3
63.8
67.1

70.5
50.8
78.0
68.2

72.1

68.1
68.8

Life Expectancy
at Birth
(year)

91.7
61.1
98.5

73.6
61.2
93.2
78.8

90.1

79.1
99.2

94.0
82.6
90.4

89.7
67.1
96.6
86.8

94.2

89.2
92.5

968.9
920.3
954.1

962.6
851.9
989.8
948.5

973.7

948.4
983.1

a

90.0
39.9
95.4

79.7
46.5
97.2
74.1

89.2

69.2
99.4

Adult
Net Primary
Under-5 Births Attended by
Literacy Enrollment (%) Survival
Skilled Personnel
(%)
(per 1000)
(%)

Table 1. Key Development Indicators, 2007
GDP per Capita
at 2005 PPP
(US$)

— means not available.
Includes East Asia (but excluding Japan and Republic of Korea), Southeast Asia, and the Pacific.
OECD = Organisation for Economic Co-operation and Development; PPP = purchasing power parity.
Note: Poverty rates (in 2005 PPP) are for 2005 and are based on PovcalNet Database (World Bank 2010b).
Sources: Authors’ calculations based on World Development Indicators Online Database (World Bank 2010c), PovcalNet Database (World Bank 2010b).

Developing Asia
Eastern Europe
Latin America
and Caribbean
Middle East
and North Africa
Sub-Saharan Africa
OECD
World
Within Developing Asia
East Asia and Pacifica
South Asia
Central Asia

Region/Subregion
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Another way to understand the magnitude of development gaps is to
calculate the number of years required for the regions to catch up with OECD
countries on selected development indicators. To do this, we first calculate the
elasticity of the selected development indicators to economic growth for each
country.4 Based on this elasticity and historical economic growth performance,
we can estimate a country’s progress. Table 2 presents estimates of growth
elasticity of well-being using data for 177 countries. We find that a 1% growth in
the global economy increases the world’s life expectancy at birth by 0.04%, that
is, the average person will live 11 days longer. On the other hand, a 1% growth
will increase average lifespan by 21 days in sub-Saharan Africa where, given its
current low life expectancy, even a small increase will improve life expectancy
more substantially. Likewise, a 1% growth in South Asia will increase the
average lifespan in the region by 14 days. Table 2 shows that higher incomes in
developing countries will help relax resource constraints that may be impeding
the effective delivery of health services, especially among the poor. Moreover,
the impact of economic growth on well-being is greater in poorer than in richer
countries, indicating the possibility for closing the gaps.
Table 2. Average Growth Elasticity of Well-being, 2007
Region/Subregion

Life
Expectancy
at Birth
0.04
0.04
0.03

Developing Asia
Eastern Europe
Latin America
and Caribbean
Middle East
0.04
and North Africa
Sub-Saharan Africa
0.11
OECD
0.02
World
0.04
Within Developing Asia
East Asia
0.03
and Pacifica
South Asia
0.06
Central Asia
0.05

Adult
Literacy

Net Primary
Enrollment
0.03
0.02
0.02

Under-5
Survival
Rate
0.02
0.01
0.01

Births Attended
by Skilled
Personnel
0.21
0.02
0.06

0.10
0.02
0.04
0.13

0.03

0.01

0.12

0.23
0.03
0.10

0.13
0.01
0.04

0.06
0.00
0.02

0.53
0.01
0.16

0.03

0.02

0.01

0.05

0.23
0.02

0.06
0.03

0.03
0.02

0.70
0.02

a

Includes East Asia (but excluding Japan and Republic of Korea), Southeast Asia, and the Pacific.
OECD = Organisation for Economic Co-operation and Development.
Source: Authors’ calculations.

4
The elasticity is calculated by regressing the achievement function of a country with a given indicator of
well-being (for instance, life expectancy at birth) on the logarithm of countries’ per capita GDP. This model,
proposed by Kakwani (1993), takes into account countries’ initial levels of well-being, which implies that the
elasticity decreases as a country achieves higher well-being. The use of the achievement function as a dependent
variable captures the important nonlinearity characteristics of indicators of well-being.
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Using these elasticities and future growth paths—based on historical
performance for 2000–2007—we can estimate a country’s progress in these
indicators. Assuming these average growth rates can be sustained, we can
estimate the years it will take to catch up with current OECD income and
living standards.5 Table 3, columns 3–8, present these estimates.
Table 3. Convergence toward Levels of Well-being in OECD Countries
Region/Subregion

Average
Number of Years for Convergence
Annual GDP per
Life
Adult
Net
Under-5
Births
Growth
Capita Expectancy Literacy Primary Survival Attended
Rate (2000– at 2005
at Birth
Enrollment
Rate
by Skilled
2007, %)
PPP
Personnel
6.82
34.5
31.7
20.0
27.2
29.5
33.0
6.11
18.4
33.5
0.0
20.7
10.2
5.5
2.24
60.7
66.0
20.1
38.1
52.3
56.4

Developing Asia
Eastern Europe
Latin America
and Caribbean
Middle East
and North Africa
Sub-Saharan Africa
OECD
World
Within Developing Asia
East Asia and
Pacifica
South Asia
Central Asia

2.91

44.5

60.8

55.9

60.8

55.2

63.7

3.09
1.50
5.01

93.9
0.0
25.3

128.4
0.0
42.7

67.6
0.0
27.2

117.3
0.0
43.2

107.1
0.0
40.0

89.4
0.0
41.6

7.82

27.1

20.8

3.1

11.6

17.6

15.2

5.43
8.13

51.3
27.1

50.3
28.3

38.5
0.0

48.0
20.4

46.8
22.9

52.9
5.7

a

Includes East Asia (but excluding Japan and Republic of Korea), Southeast Asia, and the Pacific.
OECD = Organisation for Economic Co-operation and Development; PPP = purchasing power parity.
Source: Authors’ calculations.

As seen in Table 3, column 3, it will take the world 25.3 years to catch up
with the current OECD per capita income (in 2007); sub-Saharan Africa, 93.9
years; and developing Asia, 34.5 years. 6 Applying the growth elasticities of
nonincome well-being to the above economic growth estimates, results suggest
that it will take decades for developing Asia to catch up with the OECD’s
development indicators achieved in 2007. It will take developing Asia 20 years to
catch up with the current OECD level in terms of adult literacy, 27 years in terms
of primary enrollment, 30 years in terms of under-5 survival, 32 years in terms of
life expectancy, and 33 years in terms of births attended by skilled personnel. The
data also show that it may not be possible to achieve universal primary education
by 2015 (that is, Goal 2 of the MDGs); even in East Asia and the Pacific it will
5
Note that these calculations take into account the fact that the elasticity of well-being indicators decreases
as countries achieve higher well-being over time, which means that the countries cannot go on increasing their
well-being at the same rate.
6
The results are based on the assumption that countries in the different regions will have constant economic
growth rates over time based on their trend growth rate for 2000–2007. The number of years is calculated for
converging to the “current” level (i.e., 2007 in this case) of OECD economies.
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take 11.6 years to achieve this goal, while it will take South Asia almost half a
century. Within developing Asia, South Asia has the largest development gaps in
all the dimensions.
Note that these calculations assume that while per capita GDP grows over
time, other factors that may influence standards of living—such as technology or
public policy—remain constant. As such, our calculations estimate how long it
will take for trickle-down economics to improve living standards. We have shown
that income and standards of living are strongly associated, particularly in lowincome countries. Thus, promoting rapid economic growth will help close the
development gaps.
However, although economic growth alone can improve standards of
living, the results also suggest that it will take an exceptionally long time for
some countries to close the development gaps if growth rates remain at 2000–
2007 levels. Therefore, governments in developing countries will need to
implement policies that promote growth and broaden access to the opportunities
that growth creates.

III. ECONOMIC GROWTH AS A MEANS
TO CLOSING DEVELOPMENT GAPS

While economic growth is not an end in itself, it enables the achievement
of basic development goals. It expands economic opportunity for individuals and
societies; frees people from hunger, poverty, and misery; and creates the
resources required for health care, education, and social protection. In other
words, though not a sufficient condition for broad-based development, it is a
necessary condition (Commission on Growth and Development 2008). Indeed,
many empirical studies find that economic growth is the most effective way
toward sustained poverty reduction (Ravallion 2001).
But experience varies significantly. Some countries have sustained growth
for considerable periods of time, some have experienced growth spurts but failed
to sustain them, and others have been trapped in low-growth trajectories. While
our understanding of the determinants of these cross-country differences is far
from complete, there are a number of important policy ingredients of a strategy
for sustained growth. This section focuses on the role of human capital,
infrastructure, financial sector development, and governance and institutions in
fostering economic growth and closing development gaps. An examination of
cross-country data suggests that there are huge differences in all these dimensions
around the world.
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A.

Human Capital

It is widely accepted that directly improving well-being, health, and
education has intrinsic value. But it also has instrumental value. Barro and Lee
(2010b) show that the rate of return from an additional year of schooling, for
example, ranges from 5% to 12%. Using data on cognitive skills provided by
schooling, Hanushek and Woessmann (2008) argue that there is a robust
association between cognitive skills and economic growth, and that this is driven
by a causal impact from cognitive skills. Similarly, Jamison, Jamison, and
Hanushek (2006), using a 62-country dataset at 10-year intervals from 1960 to
2000, show that the quantity of schooling has a strong positive effect on growth
once one incorporates information on the quality of schooling. Their estimates
show that a 1 standard deviation increase in test scores can increase annual
growth in per capita income by 0.5–0.9 percentage point.
Education improves labor productivity, facilitates technological
innovation, increases returns to capital, and helps improve health outcomes.
Furthermore, studies show that access to basic education enables farmers to
switch from traditional to more productive modern techniques, and from farming
to nonfarming activities (Foster and Rosenzweig 1996).
Similarly, good health can improve growth by boosting human capital
accumulation—healthy individuals have a greater capacity to learn skills and to
exploit them economically, and are more productive because they are able to
work longer hours. Indeed, empirical studies find that better health leads to higher
economic growth. Weil (2006) estimates that eliminating health gaps between
countries would reduce the variance of log GDP per worker by 9.9% and would
reduce the ratio of GDP per worker at the 90th percentile to that of the 10th
percentile from 20.5 to 17.9. Moreover, Bloom and Canning (2005) find that
when the adult survival rate increases by 1 percentage point, labor productivity
increases by about 2.8%.
B.

Infrastructure

No country has sustained economic growth without also keeping up an
impressive rate of investment in infrastructure. Roads, water supply, sewerage
systems, power grids, and telecommunications are vital inputs to the production
of goods and services; and facilitate trade and factor mobility, reduce business
costs, allow the exploitation of economies of scale, and improve efficiency and
productivity.
There is strong empirical evidence that infrastructure development
contributes significantly to economic growth. Using data covering over 100
countries during 1960–2000, Calderon and Serven (2004) find that an increase of
1 standard deviation in the index of infrastructure stocks would raise per capita
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income growth by 2.9 percentage points. A similar increase in the infrastructure
quality index would raise growth by 0.68 percentage point.
But the data on infrastructure investment are rather patchy. Available data
suggest that in fast-growing Asian countries such as the People’s Republic of
China (PRC), Thailand, and Viet Nam, total infrastructure investment exceeds
7% of GDP. But many developing countries invest only 2% of GDP (Commission
on Growth and Development 2008). The Global Competitiveness Report (World
Economic Forum 2008) also shows the considerable disparity in infrastructure
across regions in 2008–2009: the overall infrastructure score was highest for the
OECD countries at 5.32 out of a maximum score of 7, and lowest in sub-Saharan
Africa at 3.24 (Table 4).
Table 4. Infrastructure Indicators
Region/
Subregion

Overall
Roads
Infrastructure Road
Quality
Score,a Density, of Roads,a
2008/09
Latest
2008/09
(km/sq
km)
Developing Asia 3.90
0.369
3.99
Eastern Europe
3.40
0.772
3.25
Former Soviet
3.87
0.070
3.25
Unionb
Latin America
3.75
0.158
3.59
and Caribbean
Middle East
4.99
0.116
5.00
North Africa
3.84
0.069
3.72
OECD
5.32
0.082
5.05
Sub-Saharan
3.24
0.495
3.17
Africa
Within Developing Asia
Central and
3.20
0.114
3.70
West Asiac
East Asia
4.60
0.321
4.50
Pacific
2.30
0.057
1.90
South Asia
3.00
1.095
3.00
Southeast
4.29
0.274
4.28
Asia
a

Electricity

Paved
Roads,
2006
(%)
54.91
81.70
76.09

Telecommunication
Electricity Quality of Phone Lines,
Consumption, Electricity,a 2007/08
2006
2008/09
(per 100
(kWh/
population)
capita)
1,976
4.02
66.42
3,459
4.56
130.42
3,047
4.29
87.80

37.45

1,630

4.34

91.56

82.38
44.28
77.25
20.45

7,600
1,235
9,469
418

5.39
5.08
6.11
3.23

111.31
88.60
150.54
38.12

47.33

480

2.20

36.21

83.00
—
48.70
49.05

2,505
—
282
2,661

5.18
2.00
2.73
4.58

106.79
48.16
49.94
76.78

Ranges from 1 (extremely underdeveloped) to 7 (extensive and efficient by international standards).
Former Soviet Union includes Belarus, Moldova, Russian Federation, and Ukraine.
c
Central and West Asia includes Afghanistan, Armenia, Georgia, Kazakhstan, Kyrgyz Republic, Pakistan,
Tajikistan, Turkmenistan, and Uzbekistan.
km/sq km = kilometers per square kilometer, kWh = kilowatt-hour,
OECD = Organisation for Economic Co-operation and Development.
Note: Figures are weighted averages, except those pertaining to scores and quality, which are simple averages.
Source: World Development Indicators Online Database (World Bank 2010c), Global Competitiveness Report
2009–2010 (World Economic Forum 2008).
b
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Road density also varies significantly, ranging from 0.772 kilometers per
square kilometer in Eastern Europe, to about 0.069 in North Africa. The
percentage of paved roads is also very low in some countries: only 20.45% of
roads are paved in sub-Saharan Africa, compared with 82.38% in the Middle
East, 81.70% in Eastern Europe, and 77.25% in OECD. Overall road quality is
highest in the OECD with an average score of 5.05 (out of a highest possible
score of 7), closely followed by the Middle East (5.00), and lowest in subSaharan Africa (3.17).
In electricity supplies and services, per capita electricity consumption
ranged from 9,469 kilowatt-hours in the OECD to just 418 kilowatt-hours in subSaharan Africa. For developing Asia and North Africa, per capita electricity
consumption is only 20.9% and 13%, respectively, that of the OECD. Overall
quality of electricity services also varies: it is highest in the OECD at 6.11, 4.02
in developing Asia, and just 3.23 in sub-Saharan Africa. In telecommunications,
the number of telephone lines per 100 people was highest in OECD countries
(150.54) and lowest in sub-Saharan Africa (38.12).
Within developing Asia, the gaps in infrastructure stock and quality are
also significant. East Asia has the highest overall infrastructure score at 4.60
(next only to the OECD and Middle East), followed by Southeast Asia at 4.29,
Central and West Asia at 3.20, South Asia at 3.00, and the Pacific at only 2.30
(lower than sub-Saharan Africa). East Asia performs best in most categories of
infrastructure, except for road density and electricity consumption. Southeast
Asia ranks second in all subcategories of infrastructure, except for road density,
where it ranks third, and electricity consumption, where it ranks first. South Asia
ranks first in road density, third in telecommunication, quality of electricity and
paved roads, but fourth in electricity consumption and quality of roads. The
Pacific has the lowest score in all indicators, except telecommunications.
C.

Financial Sector Development

A well-developed financial sector supports economic growth by mobilizing
and pooling savings; effectively transmitting information to enhance resource
allocation; exerting influence to improve corporate governance; facilitating
trading, diversification, and management of risks; and promoting exchange of
goods and services. There is also a consensus that financial sector development
contributes to poverty reduction directly by broadening the access of poor and
vulnerable groups to credit, and indirectly through economic growth (see Zhuang
et al. 2009 for a review of literature). However, rapid financial market
deregulation and liberalization, which are often essential elements for financial
sector development and innovation, may expose economies to external shocks
and crises, which can hurt growth. It is therefore essential to maintain sound
macroeconomic management, and put in place an effective regulatory and
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supervisory framework while carrying out structural reforms in developing the
financial sector.
A large number of empirical studies have provided evidence on the
positive contribution of financial sector development to growth. King and Levine
(1993a and 1993b) show that increasing financial depth (measured by the ratio of
liquid liabilities to GDP) from the mean of the slowest-growing quartile of
countries to the mean of the fastest-growing quartile would increase a country’s
per capita income growth rate by almost 1 percentage point per year. Given that
the difference in average annual growth rate between these sets of countries is
about 5 percentage points over 1960–1989, they argue that the difference in the
depth of the financial sector alone could explain about 20% of this growth
difference. A more recent study shows that such relationships hold true even after
controlling for simultaneity bias (Levine, Loayza, and Beck 2000). Mavrotas and
Son (2006) further find that the effect of financial sector development on
economic growth in developing countries is more persistent and larger than in
developed countries.
Financial sector development also contributes to poverty reduction
indirectly through economic growth. Ravallion and Chen (1997) show that a 10%
increase in the mean standard of living leads to an average reduction of 31% in
the proportion of the population below the poverty line, indicating that economic
growth leads to a reduction in poverty incidence. A number of empirical studies
find a more direct relationship between financial sector development and poverty
and inequality reduction. For example, Honohan (2004) shows that a 10
percentage point increase in the ratio of private credit to GDP would lead to a
2.5–3.0 percentage point reduction in poverty incidence.
Measured in terms of the ratio of money supply to GDP (Table 5),
developing Asia had the greatest financial depth in 2007 at 116%, even exceeding
OECD at 100%. However, this was mainly due to East Asia at 153%. Other
subregions of developing Asia lag far behind: it was only 39% for Central and
West Asia, 49% for the Pacific, 66.5% for South Asia, and 76.5% for Southeast
Asia. An alternative measure, ratio of domestic credit to private sector to GDP,
provides a similar picture. The only difference is that the ratio for OECD
(157.3%) is much higher than that of developing Asia and of East Asia.
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Table 5. Financial Development Indicators
Region/Subregion

Developing Asia
Eastern Europe
Former Soviet Uniona
Latin America and Caribbean
Middle East
North Africa
Sub-Saharan Africa
OECD
Within Developing Asia
Central and West Asiab
East Asia
Pacific
South Asia
Southeast Asia

Money Supply, M2
(% of GDP)
2007
115.9
48.7
37.8
45.7
60.0
67.4
38.0
100.1

Domestic Credit to Private
Sector (% of GDP)
2007
87.1
88.4
40.7
42.0
59.7
36.4
68.3
157.3

39.0
152.8
49.0
66.5
76.5

38.8
112.3
31.6
46.4
40.5

a

Former Soviet Union includes Belarus, Moldova, Russian Federation, and Ukraine.
Central and West Asia includes Afghanistan, Armenia, Georgia, Kazakhstan, Kyrgyz Republic, Pakistan,
Tajikistan, Turkmenistan, and Uzbekistan.
Source: World Development Indicators Online Database (World Bank 2010c).
b

Nevertheless, for many of the region’s poor, access to some form of formal
financial services is still uncommon. A large part of Asia’s adult population
remains financially excluded. Yet, it is for these same people in which access to
financial services is critical. Empirical evidence suggests that improved financial
access can reduce poverty and income inequality. The availability of financing
can jumpstart the process of escaping poverty, but it remains a key constraint for
many developing countries.
D.

Governance and Institutions

The long-run positive association between governance and institutional
quality on one hand, and economic growth and income levels on the other, is
strong both conceptually and empirically. The two-way causal link between the
two is now well recognized. Institutions and governance are factors that drive
economic growth because the enforcement of property rights and contracts allows
market exchange, investment, and innovation over wider economic spheres and
geographical areas through lower transaction costs (Acemoglu et al. 2001, North
1990). Conversely, economic growth can lead to better institutions because rising
incomes and education levels create a demand for better governance and
accountability.
Accountability, rule of law, political stability, bureaucratic capability,
property rights protection and contract enforcement, and control of corruption are
now regarded as crucial, mutually reinforcing aspects of growth-enhancing
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institutions. A recent study of the links between institutional quality and
economic growth finds that developing Asian economies with above-average
scores (after controlling for per capita income) in government effectiveness,
regulatory quality, and rule of law in 1998 grew faster during 1998–2008 by 1.6,
2.0, and 1.2 percentage points per year on average, respectively, compared with
the economies that scored below average in these dimensions7 (Zhuang, de Dios,
and Lagman-Martin 2010).
The World Bank’s latest worldwide governance indicators show that, in
2008, OECD countries had the highest average score in all six dimensions of
governance8 (Table 6). Developing Asia scored lower than the OECD grouping
and Eastern Europe in all six dimensions, and lower than Latin America and
Caribbean in all dimensions except government effectiveness and rule of law. On
the other hand, developing Asia scored higher than sub-Saharan Africa in all
dimensions except voice and accountability, higher than the former Soviet Union
in all dimensions except political stability, and higher than the Middle East and
North Africa in all dimensions except control of corruption and political stability.
Across the six dimensions of governance, developing Asia scored relatively high
in government effectiveness and rule of law, but relatively low in political
stability and in voice and accountability.
Compared with the OECD and Eastern Europe, developing Asia still has a
lot of room to catch up on all governance dimensions. In 1998–2008, however, a
large number of developing Asian economies saw their governance scores
improve in various dimensions, although a large number of economies also
slipped. Many developing Asian economies improved their scores in the areas of
rule of law and control of corruption, suggesting that significant improvements in
governance do and can occur within a relatively short period of time.

7

This analysis excludes oil- and gas-rich countries.
Scores ranging from –2.5 (worst) to 2.5 (best) are based on about 30 opinion/perception-based surveys
and are classified into six dimensions: (i) voice and accountability; (ii) political stability and absence of violence;
(iii) government effectiveness; (iv) regulatory quality; (v) rule of law; and (vi) control of corruption (Kaufmann,
Kraay, and Mastruzzi 2009).
8
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Table 6. Worldwide Governance Indicators
Region/
Voice and
Political Government Regulatory Rule
Control of
Subregion
Accountability Stability Effectiveness Quality
of Law Corruption
Developing Asia
&0.72
&0.78
&0.05
&0.35
&0.27
&0.43
Eastern Europe
0.46
0.20
0.03
0.05
&0.03
&0.35
Former Soviet
&0.77
&0.43
&0.43
&0.65
&0.84
&0.89
Uniona
Latin America
0.17
&0.41
&0.15
0.25
&0.51
&0.17
and Caribbean
Middle East
&1.21
&0.77
&0.39
&0.63
&0.31
&0.28
and North Africa
OECD
0.95
0.49
1.25
1.10
1.14
1.21
Sub-Saharan
&0.63
&1.05
&0.75
&0.70
&0.83
&0.80
Africa
Within Developing Asia
Central
&1.12
&1.93
&0.69
&0.74
&0.94
&0.87
and West Asiab
East Asia
&1.64
&0.27
0.24
&0.26
&0.30
&0.31
Pacific
0.11
&0.37
&0.75
&0.54
&0.74
&0.57
South Asia
0.29
&1.09
&0.13
&0.41
0.00
&0.36
Southeast Asia
&0.66
&0.83
&0.25
&0.24
&0.53
&0.72
a

Former Soviet Union includes Belarus, Moldova, Russian Federation, and Ukraine.
Central and West Asia includes Afghanistan, Armenia, Georgia, Kazakhstan, Kyrgyz Republic, Pakistan,
Tajikistan, Turkmenistan, and Uzbekistan.
OECD = Organisation for Economic Co-operation and Development.
Source: Means of each region/subregion are computed from the Worldwide Governance Indicators (World Bank
2010d) and weighted by population based on the World Development Indicators Online Database (World
Bank 2010c).
b

E.

Strategy for Sustaining Economic Growth

The above discussions show that there are significant gaps in the
availability and quality of infrastructure and human capital, in the depth of the
financial sector, and in the governance and institutional quality across regions
around the world. Narrowing and ultimately eliminating these gaps are necessary
steps for addressing broader development gaps, and hence should be among the
key policy ingredients of the development strategies of all developing countries
and their development partners.
Government, public sector, and public–private partnerships will play
important roles. Although growth will largely have to be driven by a dynamic
private sector, there is a crucial role for the government in providing the businessfriendly environment and levelling the playing field, especially in instances where
the market fails to function efficiently. Government can support private
investment and entrepreneurship by eliminating impediments created by market,
institutional, or policy failures. This requires the government and public sector to
invest in public goods and human capital, build institutional capacity, maintain
macroeconomic stability, adopt market-friendly policy, protect property rights,
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and maintain rule of law. In setting policy and reform priorities, the government
should identify the binding constraints to growth, and target its efforts and
resources at relaxing them.9 Partnerships with the private sector in diversifying
the production structure of economies and creating productive jobs should also be
part of the policy package. The government should pay attention not only to the
pace, but also to the pattern of growth, and make it “broad-based” (Ianchovichina
and Lundstrom 2009).

IV. CLOSING NONINCOME DEVELOPMENT GAPS
A.

A Snapshot of Selected Gaps

Nonincome development gaps across and within countries are disturbingly
large. Various nonincome development indicators suggest the living standard of
developing Asia falls far below that of the OECD and the gaps are substantial in
many subregions. In 2008, mortality rates among children under 5 years of age
were over six times higher in developing Asia as compared to the OECD—46 per
1,000 children versus a little under 8, respectively (Table 7). However, subSaharan Africa suffered from far higher mortality rates (almost 140). Within
developing Asia, the highest mortality rates were recorded in Central and West
Asia (95) while the lowest were found in East Asia (21) and Southeast Asia (37).
Mortality rates in South Asia and the Pacific were in between these extremes
(i.e., 63–66).
These wide differences in a key health outcome reflect, among others,
differences in the quality of health systems across regions and within countries.
One way in which the quality of the health system may be captured is through its
ability to immunize young children from deadly and infectious diseases. There
are considerable regional differences in immunization rates of children between
the ages of 12–23 months. For example, as Table 7 shows, 96% of young children
have been vaccinated against diphtheria, pertussis, and tetanus in the OECD. The
corresponding immunization rates in developing Asia were more than 10
percentage points lower on average. They were still lower for sub-Saharan Africa.
Another variable that can reflect quality differences in health systems is the
number of hospital beds available, adjusted for the size of a country’s population.
In 2007, the former Soviet Union provided the largest number of hospital beds, at
about 95 per 10,000 people, followed by Eastern Europe (58.4), OECD (53.7),
developing Asia (15.3), and sub-Saharan Africa (9.1). Within developing Asia,
9
For example, a recent growth diagnostic study on the Philippines by ADB (2007) found that the critical
bottlenecks faced by the country in moving toward high and sustained economic growth included (i) tight fiscal
space due to weak revenue generation; (ii) inadequate infrastructure, particularly in electricity and transport; (iii)
weak investor confidence due to governance concerns, particularly corruption and political instability; and (iv)
failure to address market failures responsible for a small and narrow industrial base.
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South Asia provided less than seven beds per 10,000 people—the lowest of any
subregion (see Table 7)—while East Asia provided 24, fairly similar to the cases
of Central and West Asia and the Pacific (21.1 and 22.7, respectively). Southeast
Asia provided a significantly lower number of beds (12.8) than East Asia, though
this was still well above the South Asian average.
The OECD countries had on average almost 11 years of schooling, while
Eastern Europe, former Soviet Union, East Asia, and Latin America and
Caribbean were not far behind. Developing Asia’s average of 6.8 years of
schooling is on the lower side, but well above that of sub-Saharan Africa where
countries had on average only 5.2 years of schooling. Repeating a familiar
pattern, the average for developing Asia masks considerable regional variation.
South Asia’s average years of schooling is as low as that of sub-Saharan Africa
and as much as 3 years lower than that of East Asia (8.2 years).
To make matters worse, the quality of education is generally lower in
lower-income countries than in higher-income countries. While comparisons of
the quality of education across countries are not easy to make, especially when
large numbers of countries spanning the different regions of the world are
concerned, surveys of employers’ assessments of the educational systems from
which their employees come can provide a useful benchmark. Based on such a
survey of employers, it may be seen from Table 7 that while OECD countries
score on average 4.6 (out of 7) on a measure of the quality of education, many
developing regions scored much lower (3.7 for developing Asia, 3.4 for subSaharan Africa, and 3.2 for Latin America and Caribbean).
Within developing Asia, even though South Asia had the lowest average
years of schooling, the quality of its educational system was not the poorest. On
average, the lowest quality scores are found in the Pacific and in Central and
West Asia (2.9 and 3.1 out of 7, respectively). The highest is in Southeast Asia
(4.1) with East Asia close behind (3.9).
Significantly, there can also be large nonincome development gaps within
countries. Differences of educational attainments and access to health facilities
across the poor and nonpoor are an important reason. Such differences occur
everywhere, but can be exceedingly high in some countries. Gender-based
disparities are a second reason. Indeed, in some developing regions, the average
years of schooling in the population described in Table 7 can mask significant
differences in average years of schooling across males and females. For example,
while the average years of schooling for females is slightly higher than that for
males in Central Asia, the average years of schooling for females tends to be
between 1–2 years less than that for males in South Asia and sub-Saharan Africa.
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Table 7. Education and Health
Region/
Subregion

Mortality
Rate, under 5
(per 1,000
population)
2008

Developing Asia
46.2
Eastern Europe
14.0
Former Soviet
Unionc
13.9
Latin America and
Caribbean
22.8
Middle East
32.1
North Africa
29.4
Sub-Saharan
Africa
139.4
OECD
7.6
Within Developing Asia
Central and West
Asiad
94.6
East Asia
21.1
Pacific
62.7
South Asia
65.9
Southeast Asia
36.5

Health
DPT
Immunization
(% of children
ages 12–23
months)
2008
83.7
90.8

Education
Hospital
Average Quality of the
Beds
Years of
Education
(per 10,000 Schoolinga
Systemb
population)
2010
2008
2008
15.3
58.4

6.8
10.0

3.7
3.8

96.1

94.6

9.2

3.9

90.2
86.9
96.7

20.7
18.0
16.8

8.0
7.7
6.6

3.2
4.0
3.1

71.9
95.7

9.1
53.7

5.2
10.9

3.4
4.6

80.2
96.9
60.2
70.3
85.9

21.1
24.0
22.7
6.8
12.8

6.0
8.2
5.7
5.2
6.8

3.1
3.9
2.9
3.6
4.1

a

Refers to number of years per person aged 15 and above.
Ranges from 1 (not well) to 7 (very well).
Former Soviet Union includes Belarus, Moldova, Russian Federation, and Ukraine.
d
Central and West Asia includes Afghanistan, Armenia, Georgia, Kazakhstan, Kyrgyz Republic, Pakistan,
Tajikistan, Turkmenistan, and Uzbekistan.
OECD = Organisation for Economic Co-operation and Development.
Note: Figures are weighted averages, except when pertaining to quality.
Sources: Barro-Lee Educational Attainment Dataset (Barro and Lee 2010a); Global Competitiveness Report 2008–
2009 (World Economic Forum 2008); World Health Statistics (WHO 2010); World Development
Indicators Online Database (World Bank 2010c).
b
c

B.

Investing in Health and Education

Investing in health and education are crucial for closing nonincome
development gaps. Yet, simply making such investments may not be enough to
ensure that the health and educational/learning outcomes of the poor actually
improve.
While the specifics depend on country circumstances, some broad policy
lessons may be drawn. First, the public sector’s role is indispensable for financing
the required investments. While public financing for health and education is often
lower (as a proportion of GDP) the lower national income is, there is nevertheless
room in some low-income countries for raising the resources available, especially
for the poor.
For example, where public finance for education has been skewed toward
supporting higher education, equity and efficiency considerations demand a
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rebalancing of priorities toward expenditures on basic education. More generally,
better targeting and increased spending on services that directly benefit the poor
(and the disadvantaged, such as females) can be powerful tools for reducing
development gaps. This is because the largest deficiencies in health and education
occur at the bottom end of the income distribution. Governments will therefore
produce the biggest marginal gains in national averages by better targeting and
focusing expenditures on areas the poor are more likely to use (for example,
primary health care facilities in rural areas rather than tertiary hospitals in cities,
and primary education rather than tertiary education).
Second, while public finance need not imply public provision of services,
the reality is that the public sector is dominant. And, unfortunately, evaluation
seems to show more instances of ineffective public provision of health and
education services. This appears to be partly the result of financial constraints—
for example, the World Health Organization (WHO 2003) found health systems
to be largely ineffective below a certain amount of expenditure, even after
controlling for government-related effects. A failure of government
accountability seems to be an important part of the story.
Significantly, both governments and their development partners would do
well to consider more innovative delivery mechanisms coupled with rigorous
impact evaluations as they design and implement programs for health and
education services. Recent mechanisms holding considerable promise include
conditional cash transfers, the use of nongovernment organizations in service
contracting, and the use of vouchers and contract teachers in delivering basic
education services.
Clearly, the success of a particular delivery mechanism in one country does
not imply success in others. Local conditions matter a great deal. However, with
an experimental mindset and a commitment to rigorous impact evaluation, there
is considerable scope for improving the effectiveness of interventions required for
closing development gaps.

V. THE ROLE OF SOCIAL PROTECTION IN CLOSING INCOME
AND NONINCOME DEVELOPMENT GAPS

Traditionally, social protection has been synonymous with social assistance
provided to vulnerable groups with no other means of support, such as victims of
natural disasters or civil conflict, victims of health shocks, handicapped people,
or the destitute. As such, it has essentially been viewed as a coping mechanism.
This rationale remains important. For example, longitudinal studies of rural
households clearly show that illness can have a dramatic impact on a household’s
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poverty status over long periods of time. 10 But social protection entails much
more than this. A growing body of evidence indicates that social protection
systems serve two additional purposes: (i) they extend capabilities by allowing
individuals to take advantage of economic activities, and (ii) they can help
improve efficiency in the labor market. In this way, social protection has a role to
play in closing income-related development gaps.
A.

Seizing Economic Opportunities

By allowing individuals to better manage risks, social protection systems
can enable vulnerable individuals to invest in potentially high-return activities.
This is particularly important in an increasingly competitive and market-oriented
environment where new but often riskier technologies and opportunities are
available. Enabling vulnerable households to take advantage of these would not
only improve their welfare but also stimulate economic growth through more
productive use of assets and higher human capital accumulation.
Vulnerability to income shocks can lead individuals and households to
underinvest in risky activities that can maximize productivity or profits. This is
most clearly documented in agriculture: faced with uncertainties in weather and
technology, households engaged in agriculture resort to suboptimal choices to
cope with risk due to limited insurance and lack of access to credit. Some
households are forced to make decisions to reduce their income risk by making
production or employment decisions designed to smoothen income flows rather
than maximize expected profits. On the other hand, households smoothen their
consumption to deal with the effects of income shocks, resulting in a suboptimal
level of lifetime consumption due to high precautionary savings.
Moreover, risk aversion and vulnerability to income shocks can curtail
other kinds of investments with potentially high returns. Vulnerable households
tend to highly discount the future, which is likely to negatively affect long-term
investment decisions. Households can hesitate to invest in the education of their
children, or may pull them out of school, because of economic shocks. This can
have a detrimental impact on the economy in the long run because human capital
investment decisions at the household level are suboptimal. In addition, these
kinds of decisions can lead to an entrapment effect where vulnerability and
poverty perpetuate further vulnerability and poverty due to lack of education.

10
For example, a study of villages in rural India demonstrates that because of the illness of a key income
earner of the household, which occurred for as long as 25 years ago, a household could fall into and remain in both
a poverty trap (due to loss in earnings) and a debt trap (resulting from the need to cover treatment expenses, while
having to meet the household's consumption needs) (Krishna 2006).
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B.

Labor Market Efficiency

A related benefit of well-designed social protection systems is that they can
enable labor markets to match workers with jobs efficiently, particularly in the
formal sector. In many countries, existing mechanisms for coping with risks are
provided through firms (e.g., health insurance, disability benefits, pension
programs, etc.). In other countries, such as India, regulations that provide job
security have allowed the government to avoid providing workers with social
protection. In these cases, it is natural to expect workers in the formal sector, as
well as the government, to strongly resist layoffs, even if circumstances make
them necessary. However, if workers could count on systems of social protection
to provide (i) some basic protection from the loss of income and other job-related
benefits (such as health insurance), (ii) efficient labor exchanges that increase the
speed and quality of matching job seekers with available jobs, and (iii) subsidized
retraining programs, it is likely that workers and governments would take a more
nuanced view of layoffs and provide firms with greater flexibility in making hard
decisions. Likewise, such social protection systems can allow job seekers to have
more time in looking and waiting for appropriate work that match their skills,
instead of having to accept the first job offer that comes along.

VI. THE ROLE OF EXTERNAL TRADE AND FINANCE
IN CLOSING DEVELOPMENT GAPS

As exemplified by the experience of East Asia in the 1980s and 1990s,
international trade, foreign direct investment, and remittances can help a country
achieve rapid economic growth and better living standards. Foreign trade expands
or complements domestic markets while foreign investment and remittances fill
the savings-investment gap. Both, in turn, spur economic growth. Moreover, they
bring positive externalities to the domestic economy in the form of technology
transfer, economies of scale and scope, and market access that further strengthens
the growth process. Market-driven flows can thereby complement and sometimes
substitute for official development assistance.
A.

International Trade

Trade openness has risen significantly over time in both industrial and
emerging economies, but even more so in the latter. Trade openness in emerging
markets has grown from 15% to nearly 60% of GDP, bypassing the share in
industrial economies in 1994 (Figure 1). Developing Asia’s share in world
exports has been steadily increasing. Exports from developing Asia rose from 8%
of the total in 1980 to over 20% in 2005, overtaking the Euro zone, Japan, and
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the US. The strong increase in international trade has helped reduce the
development gap between developed and developing countries.
But in closing the development gap, emerging countries face poor financial
intermediation and other problems that limit their investments. In recent years, the
share of investment has typically been lower than that of savings in developing
economies, resulting in a surge of capital flows to rich countries. Developing
more efficient methods to channel such flows to poorer countries, where capital is
more scarce, and presumably its returns can be higher on average, can help
address global development gaps and inequalities.
Sum of Exports and Imports (% of GDP)

Figure 1. Trade Openness between Emerging and Industrial Economies
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Source: Bracke et al. (2008, Chart 16), based on World Economic Outlook (IMF 2006).

B.

Foreign Direct Investment

Foreign direct investment has become a significant source of external
finance in developing countries, acting as a useful means of integrating countries
into the global market, but it fluctuates both in total and across regions (Table 8
and Figure 2).
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3.97
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6.27
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4.83

1.27

4.28
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4.96
2.25

0.99

4.23

4.27
2.54

1.08

3.21

2001
3.48
2.51

1.03

3.35

2.83
2.27

0.79

3.00

2002
2.83
2.64

0.71

3.27

2.96
1.76

1.47

2.35
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2.67
3.31

0.86

4.29

1.89
1.82

1.10

3.05

2004
3.49
4.16

Table 8. Net Inflows of Foreign Direct Investment (percent of GDP)

1996
3.41
1.17

1995
3.49
0.89

Includes East Asia (but excluding Japan and Republic of Korea), Southeast Asia, and the Pacific.
GDP = gross domestic product.
Source: World Development Indicators Online Database (World Bank 2010c).

a

Region/Subregion
Developing Asia
Europe and Central
Asia
Latin America and
Caribbean
Middle East and
North Africa
Sub-Saharan Africa
World
Within Developing Asia
East Asia and
Pacifica
South Asia
1.08

4.63

2.94
2.55

2.99

2.87

2005
3.80
3.58

2.26

4.59

2.80
3.11

4.97

2.52

2006
4.06
4.84

2.24

5.48

3.31
4.28

4.47

3.20

2007
4.74
5.63

3.31

4.54

3.47
3.07

4.27

3.35

2008
4.30
5.44
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Figure 2. Foreign Direct Investment across Regions
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Source: World Development Indicators Online Database (Word Bank 2010c).

C.

Remittances

International remittance flows complement FDI and other flows while
displaying greater stability (Figure 3). Among developing countries, most
remittances have been received by middle-income countries,11 while the share of
remittances into low-income countries12 has been low due to the relatively high
cost of migration. In this context, maintaining openness in the labor market may
help reduce global imbalances, while supporting development.

11

Middle-income countries are those in which 2004 gross national income (GNI) per capita was $826–

10,065.
12
Low-income countries are those in which 2004 GNI per capita was $825 or less. The following countries
are included: Bangladesh; Benin; Bhutan; Burkina Faso; Burundi; Cambodia; Cameroon; Central African
Republic; Chad; Comoros; Democratic Republic of Congo; Republic of Congo; Cote d’Ivoire; Eritrea; Ethiopia;
Gambia; Ghana; Guinea; Guinea-Bissau; Haiti; India; Kenya; Kyrgyz Republic; Lao People’s Democratic
Republic; Lesotho; Liberia; Madagascar; Malawi; Mali; Mauritania; Moldova; Mongolia; Mozambique; Myanmar;
Nepal; Nicaragua; Niger; Nigeria; Pakistan; Papua New Guinea; Rwanda; Sao Tome and Principe; Senegal; Sierra
Leone; Solomon Islands; Somalia; Sudan; Tajikistan; Tanzania; Togo; Uganda; Uzbekistan; Viet Nam; Republic
of Yemen; Zambia; and Zimbabwe.
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Figure 3. Receipt of International Remittance Flows
Billion US$ (current prices)
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Source: World Development Indicators Online Database (World Bank 2010c).

D.

Role of Development Aid

The role of official development assistance (ODA) in closing development
gaps has been mixed and at times controversial.
Compared to others, aid flows are relatively small (Figure 4). They are also
relatively stagnant, except for aid to African countries.
Figure 4. Total Aid, Foreign Direct Investment, and Remittance Flows
Billion US$ (current prices)
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Source: World Development Indicators Online Database (World Bank 2010c).
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Aid flows generally have specific purposes, but ODA played a positive
countercyclical role for developing countries during previous financial crises.
After the 1982 Mexican debt crisis, for instance, commercial lending was
significantly reduced for about a decade, yet ODA rose slightly to maintain
capital flows to Latin America. However, the global economic recession in the
early 1990s produced large fiscal deficits in donor countries that led to deep cuts
in ODA, which fell from 0.33% of gross national income (GNI) in 1992 to 0.22%
in 1997.
More long-term and less volatile development finance is needed to reduce
the development gap by investing in infrastructure and social protection. In
particular, ADB is strongly supporting the development of efficient and liquid
local currency and regional debt markets through the ASEAN+313 Asian Bond
Markets Initiative (ABMI). The ABMI is important because it will help avert a
double mismatch of maturity and currency for Asian borrowers. Without ABMI,
debt is commonly short-term and issued in foreign currency, and upon maturity,
countries need to come up with foreign currency to repay loans. The ABMI
allows countries to issue debts in their local currency, thereby reducing the need
to accumulate large foreign reserves. The ABMI will also facilitate the
rechanneling of Asian savings effectively and efficiently into Asian investment,
providing an alternative financing vehicle for companies or large projects. The
ABMI also promotes regional financial harmonization and integration across the
ASEAN+3 economies.
It is also important for countries, especially poorer ones, to enhance their
access to international capital by improving their macroeconomic performance,
investment climate, and use of aid. This is important since the poorest countries
have been hit hard by the current crisis. Their exports have dropped 5–10%;
private capital flows are to decline nearly 50%; remittances are likely to fall
5–7%; and those depending on tourism for their foreign exchange and jobs will
experience a drop in tourism receipts of an estimated 8% (World Bank 2010a).

VII. CONCLUDING REMARKS

There are significant income and nonincome development gaps around the
world. While closing them will require raising economic growth in low-income
regions and sustaining it, this paper has shown that these are not enough.
Authorities must go beyond policies that simply increase economic growth, to
include policies that close nonincome development gaps directly.
To promote high and sustainable economic growth, governments need to
support private investment and entrepreneurship by investing in human capital
13
ASEAN+3 includes the 10 members of the Association of Southeast Asian Nations (ASEAN), plus the
PRC, Japan, and Republic of Korea.
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and infrastructure; developing the financial sector; improving governance; and
eliminating other impediments created by market, institutional, or policy failures.
To close the nonincome development gaps, attention should be on
improving access to and quality of health and education services. This can be
achieved by better targeting and increasing public spending on social services
that directly benefit the poor, and considering innovative delivery mechanisms
informed by rigorous evaluation of their effectiveness.
Significantly, recent policy discussions stress that social protection systems
have a vital role to play in closing development gaps, in both income and
nonincome dimensions. This is especially so in the context of globalization,
where external shocks, competition, and restructuring can raise risks and
vulnerabilities to livelihoods.
Developing Asia’s experience, as in other regions, has shown that external
trade and finance—including FDI, remittances, and aid—play a critical role in
closing development gaps. Growth in recent years in South–South trade and FDI
flows, especially those originating from developing Asia, highlight an important
avenue for mutual benefit between and within developing regions. This
reemphasizes the imperative of continuing efforts to promote globalization and
regional integration.
As the world transits from the crisis to the postcrisis period, the global
community needs to address the development issues raised above. Thus the
development agenda for the global community must include the following
elements.
(i)
(ii)

(iii)
(iv)
(v)

Reducing poverty through higher and more inclusive growth.
Substantially increasing investment in human capital and infrastructure,
including science and technology investment to boost productivity and
reduce negative environmental impacts.
Diversifying the structure of economies by moving toward promoting
activities where value added is greater and productivity growth faster.
Creating an environment for growth and development by strengthening
governance, economic management, and conflict resolution.
Maintaining open trade and stable long-term financial flows by
strengthening regional and global cooperation.

This paper focused largely on the requirements for inclusive growth. Apart
from being inclusive, however, the development agenda must ensure that growth
in the postcrisis world is balanced and sustainable. While these two latter topics
are not thoroughly discussed here, the publication on Rebalancing for Sustainable
Growth: Asia’s Postcrisis Challenge (ADB-ADBI forthcoming) addresses these
issues comprehensively.
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Human Capital Development
HYUN H. SON

This paper has two main objectives. First, it assesses and measures the gaps in
the stock of human capital across the world. It presents how effectively
different regions are improving their stock of human capital, and how long it
will take for developing countries to catch up with the current level of human
capital in industrialized countries. Second, it revisits the contribution of
human capital to economic growth, proposing a decomposition method to
account for employment growth—which is also impacted on by human capital
growth—in explaining growth in total output per worker. The proposed
methodology introduces employment growth in the growth decomposition
through the employment growth elasticity. It is conjectured that as human
capital increases, employment growth elasticity will decrease, making the
economy less labor-intensive, resulting in higher economic growth. The
proposed method points to the importance of the micro linkage between
human capital and the labor market.
JEL classification: J24, O4, O15

I. INTRODUCTION

According to modern growth theory, the accumulation of human capital is
an important contributor to economic growth. Numerous cross-country studies
extensively explore whether educational attainment can contribute significantly to
the production of overall output in an economy. Although macro studies have
produced inconsistent and controversial results (Pritchett 1996), several micro
studies that look into the same problem have shown a consistently positive
relationship between the education of the workforce and their labor productivity
and earnings (Trostel, Walker, and Woolley 2002; Psacharopoulos and Patrinos
2004a). The general finding is that individuals with more education tend to have
better employment opportunities, greater earnings, and produce more output than
those who are less educated. These findings provide a strong rationale for
governments and households to invest substantial portions of their resources in
education, with the expectation that higher benefits will accrue over time. In this
context, education is deemed an investment, equipping individuals with
Hyun H. Son is Senior Economist in the Office of the Chief Economist, Economics and Research
Department, Asian Development Bank. The author acknowledges the insightful comments and suggestions
from Michael Alba and Niny Khor in the Asian Development Outlook 2010 workshop, which helped
improve an earlier draft of this paper. The findings, views, and conclusions expressed in this paper do not
necessarily represent the views or policies of the Asian Development Bank or those of the Executive
Directors of the Asian Development Bank or the governments they represent.
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knowledge and skills that improve their employability and productive capacities,
thereby leading to higher earnings in the future.
This study has two main objectives. The first is to measure the gaps in
human capital attainment across the world. The second is to explore the issues on
how human capital affects labor productivity and earnings for the workforce. The
paper is organized as follows. Section II discusses issues surrounding the
definition and measurement of human capital. Section III measures the current
level of human capital accumulation across the world. Section IV discusses how
effectively different regions are improving their stock of human capital and how
long it will take for developing countries to catch up with the current level of
human capital in industrialized countries. Section V touches upon the role of
human capital in determining economic growth. Sections VI and VII tackle the
microeconomic aspects of human capital, with Section VI discussing micro-level
empirical findings on returns to education, and Section VII dealing with the issue
of labor market mismatch. Section VIII discusses the education policy debate
between education for all versus education for highly skilled elite students, and
Section IX concludes with some policy recommendations emerging from the
findings of the paper.

II. WHAT IS HUMAN CAPITAL?

Human capital plays a critical role in economic growth and poverty
reduction. From a macroeconomic perspective, the accumulation of human capital
improves labor productivity; facilitates technological innovations; increases
returns to capital; and makes growth more sustainable, which, in turn, supports
poverty reduction. Thus, human capital is regarded at the macro level as a key
factor of production in the economywide production function. From a
microeconomic perspective, education increases the probability of being
employed in the labor market and improves earnings capacity. Thus, at the micro
level, human capital is considered the component of education that contributes to
an individual’s labor productivity and earnings while being an important
component of firm production. In other words, human capital refers to the ability
and efficiency of people to transform raw materials and capital into goods and
services, and the consensus is that these skills can be learned through the
educational system. That said, human capital development is important for
development for its intrinsic value as a development goal in its own right, not
only because of its instrumental value.
Although the conceptual definition of human capital is clear, its
measurement is difficult because it is practically impossible to observe individual
skill, and even harder to design a metric that is comparable across individuals and
countries. Thus, various proxy measures of human capital have been proposed in
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the empirical literature, such as literacy rates (Azariadis and Drazen 1990); school
enrollment rates (Barro 1991, Mankiw et al. 1992); years of schooling (Barro and
Lee 1996, 2001, and 2010; Cohen and Soto 2007); and test scores (Hanushek and
Kimko 2000, Hanushek and Woessmann 2009). While the literacy rate, which
measures the proportion of the population who can read and write, is an important
measure of well-being, it does not measure the educational attainment or skill
level of the workforce. On the other hand, school enrollment rate is a relevant
metric only for school-age children and has little relevance for the workforce.
Although years of schooling can reasonably capture the human capital stock of
the workforce, this only reflects the quantity of human capital; it does not give an
indication of the skill level of the workforce. This brings us to test scores, an
indicator of human capital suggested by Hanushek and Kimko (2000), which
reflects the quality of education and is closely related to individual skill.
However, a problem with test scores is that it is very difficult to get a
measurement that can be reliably extrapolated for the entire workforce. In fact,
the country-level measures of average cognitive skills in Hanushek and Kimko
(2000), and later Hanushek and Woessmann (2009), are not based on a random
selection of schools or students, and may therefore not be nationally
representative of the skill level of students, much less of the workforce.
Thus, for this study, we adopt average years of schooling as the measure of
human capital because (i) this can be measured for the entire workforce in most
countries, (ii) it is fairly comparable across countries, and (iii) it is the most
commonly used measure of human capital in the literature. Despite its limitations,
average years of schooling is still the most consistent and comparable countrylevel measure of human capital. It should be noted, however, that an ideal
measure would be to combine years of schooling with test scores (as a measure of
skill and cognitive ability) and construct an index that reflects both quantity and
quality of human capital. Nonetheless, as discussed earlier, this data is not
available at this time.

III. THE STOCK OF HUMAN CAPITAL IN THE WORLD

This section measures the current stock of human capital in the world using
internationally comparable data from Barro and Lee (2010) on average years of
schooling among the population aged 15 years old and over. The data set covers
146 countries over 1950–2010.1 Table 1 presents average years of schooling in
1
Industrialized countries include Australia, Austria, Belgium, Canada, Denmark, Finland, France,
Germany, Greece, Iceland, Ireland, Italy, Japan, Luxembourg, the Netherlands, New Zealand, Norway, Portugal,
Spain, Sweden, Switzerland, the United Kingdom, and the United States. South Asia includes Afghanistan,
Bangladesh, India, the Maldives, Nepal, Pakistan, and Sri Lanka. In addition, East Asia and the Pacific includes
Brunei Darussalam; Cambodia; the People’s Republic of China; the Fiji Islands; Hong Kong, China; Indonesia; the
Republic of Korea; the Lao People’s Democratic Republic; Macao, China; Malaysia; Mongolia; Myanmar; Papua
New Guinea; the Philippines; Singapore; Taipei,China; Thailand; Tonga; and Viet Nam.
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eight different regions and by gender. The gender disparity in the table is defined
as the ratio of female and male average years of schooling. Thus, if this index is
less than 1, then females are deemed to suffer deprivation due to the shortfall in
their years of schooling relative to males.
Table 1. Average Years of Schooling and Gender Disparity, 2010
Region

Male

Female

Total

Central Asia
East Asia and the Pacific
Eastern Europe
Industrialized Countries
Latin America and the Caribbean
Middle East and North Africa
South Asia
Sub-Saharan Africa
World

9.35
8.47
10.24
10.92
8.63
8.05
6.41
5.98
8.41

9.99
8.01
9.95
10.71
8.33
7.28
4.79
4.89
7.84

9.69
8.24
10.09
10.81
8.48
7.65
5.62
5.43
8.12

Gender
Disparity
1.07
0.95
0.97
0.98
0.97
0.90
0.75
0.82
0.93

Source: Author’s calculation based on Barro and Lee’s (2010) data set.

The average number of years of schooling in the world is 8.12 years, with
males having 8.41 years of schooling and females 7.84 years of schooling. A
person in an industrialized country has the highest length of schooling at 10.81
years, while a person in sub-Saharan Africa has an average length of schooling
equal to only 5.43 years. The situation in South Asia, with average years of
schooling equal to 5.62, is not much better than in sub-Saharan Africa. Moreover,
gender disparity is highest in South Asia (0.75) followed by sub-Saharan Africa
(0.82). It is interesting to note that females have a slightly higher average number
of years of schooling than males in Central Asia, although this difference may not
be statistically significant. Figure 1 presents average years of schooling in
individual countries. The countries have been arranged in ascending order in
terms of gender disparity. Gender disparity is highest in Afghanistan, where
females, on average, have only a quarter of the years of schooling of their male
counterparts. Similarly, the gender disparity is high in most of South Asia,
including Afghanistan, India, Nepal, and Pakistan. On the other hand, Sri Lanka
performs far better than the other countries in South Asia on this front: the
average years of education in Sri Lanka are 8.56 for males and 8.30 for females.
Gender disparities in South Asia have been repeatedly observed and
documented. Das Gupta (1987) notes that South Asia is known to have higher
mortality rates among females than males due to gender discrimination, and she
documents persistent bias for sons and discrimination against daughters in Punjab
despite the region’s relative prosperity. Likewise, Filmer, King, and Pritchett
(1998) report lower human capital outcomes for females in South Asia in various
measures of human capital such as mortality rates, medical treatment, school
enrollment, and literacy. The gender disparities may be caused by various
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intertwined reasons ranging from discrimination and cultural beliefs to biological
differences and economic conditions, and this study will not attempt to
disentangle these reasons. However, it could be argued that school systems and
teachers in South Asia, by reflecting society’s biases and prejudices, can
aggravate inequities in human capital, making it very difficult for the region to
achieve gender parity. In fact, even in a relatively progressive society such as
Israel, teachers’ gender biases can lead to measurable and significant differences
in educational outcomes (Lavy 2008). On the other hand, well-ingrained notions
of traditional gender roles can lead to the persistence of disparities in human
capital investments and labor market participation even if socioeconomic
conditions have changed, as observed by Vella (1994) in Australia.
Thus, a strong policy thrust is needed if discrimination and disparities in
human capital are to be addressed within a reasonable amount of time. In fact, it
is possible that the egalitarian educational policies of the former Soviet Union
could have caused countries in Central and West Asia—such as Armenia,
Kazakhstan, the Kyrgyz Republic, and Tajikistan—to show a high degree of
gender parity in years of schooling. Likewise, it is useful to study the human
capital policies implemented by Brunei Darussalam, which is the best performing
country in terms of gender parity, with females having 2.1 more years of
schooling than males on average.
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The relationship between economic growth and human capital can be seen
in Figure 2, which groups countries into deciles based on their per capita gross
domestic product (GDP) and plots average years of schooling by decile. Figure 2
shows that gender disparity is worse in the lower deciles than in the higher
deciles, indicating that gender equality in human capital is correlated with
income. A similar finding was observed by Klasen (2002), who argues that
gender disparity in education can slow down economic growth. He estimates that
annual economic growth in South Asia could have been 0.49 percentage point
higher in the 1970s and 0.45 point in the 1980s if its gender parity in education
were the same as in East Asia and the Pacific.
It can also be seen in Figure 2 that average years of schooling increases
from 3.78 among the poorest 10% of countries to 10.50 among the richest 10% of
countries, indicating a positive relationship between per capita GDP and years of
schooling. However, it is unclear how the causality runs: it is plausible that
human capital achievement can lead to higher economic growth by increasing
productivity, but it is also plausible that high economic growth improves human
capital by relaxing budget constraints and creating more opportunities to invest in
human capital.
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IV. CAN DEVELOPING COUNTRIES CATCH UP
WITH INDUSTRIALIZED COUNTRIES IN INCREASING
HUMAN CAPITAL?

After observing that there is a wide gap between industrialized and
developing countries in terms of years of schooling, we now consider whether we
can expect to close this gap in the future. Data on average years of schooling are
available in 5-year intervals from 1950 to 2010, thus the exponential trend
method is used to calculate the yearly growth rate in average years of schooling
for each of the 146 countries and eight regions. Table 2 shows that the average
years of schooling in the world has been increasing at an annual rate of 1.69%
during 1950–2010, with a higher growth rate for females at 1.88% versus 1.53%
for males. This suggests that the gender disparity in schooling has been declining
rapidly over the past 60 years. However, while gender disparity still exists in
2010, the gap is far smaller than that observed in 1950.
It can be noted from Table 2 that the world’s poorer regions—such as subSaharan Africa and South Asia—which initially had very low human capital in
1950, have made remarkable progress in increasing average years of schooling
over the last 6 decades, growing at an annual rate of 2.89% and 2.26%,
respectively. Average years of schooling have been increasing at the fastest rate
in the Middle East and North Africa, growing at an annual rate of 3.05%. On the
other hand, the growth rate in human capital in industrialized countries is
measured at 0.98%, which is the slowest growth rate among the eight regions.
This suggests that further increases in years of schooling are harder for countries
that have already achieved high levels of education because the quantity of
human capital cannot go on increasing and thus, its growth has to eventually
slow. Convergence in human capital can thus be expected because the time spent
for schooling has an upper limit—people cannot study forever.
Table 2. Annual Growth Rate in Years of Schooling, 1950–2010 (percent)
Region
Central Asia
East Asia and the Pacific
Eastern Europe
Industrialized Countries
Latin America and the Caribbean
Middle East and North Africa
South Asia
Sub-Saharan Africa
World

Male
1.24
1.38
1.05
0.90
1.64
2.66
2.00
2.67
1.53

Source: Author’s calculation based on Barro and Lee’s (2010) data set.

Female
1.67
2.28
1.40
1.06
1.81
3.72
2.75
3.18
1.88

Total
1.46
1.76
1.23
0.98
1.72
3.05
2.26
2.89
1.69
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Rich industrialized countries have much higher stocks of human capital
than developing countries, so the next pertinent question is whether or not past
performance in human capital accumulation indicates eventual convergence. The
good news is that convergence in human capital has been observed in the past
decades, as can already be gleaned from Table 2, in which developing countries
have experienced faster growth rates. Many previous studies have observed that
there is a trend toward eventual convergence in human capital, and this finding
seems to be robust to methodology. Whether the research measures the
coefficient of variation over time (Babini 1991); uses the perpetual inventory
method (Ahuja and Filmer 1996); or performs a three-stage least square
regression (Cohen 1996, Sab and Smith 2002), data over the past few decades
point to eventual convergence in human capital. If convergence will happen, how
many years will it take the developing countries to catch up with the current level
of human capital of the industrialized countries?
To calculate time to convergence, it is assumed that countries will continue
the human capital growth rates set over the past 6 decades. Note that this
assumption may not always hold because the growth rate in human capital may
slow when a country achieves a higher level of human capital, as illustrated by
the slow growth rates in industrialized countries, as already discussed. As such,
the estimated years for convergence in Table 3 may underestimate the required
time and may be better interpreted as the lower limit for years for convergence.
Table 3 shows that it will take at least 3 decades for South Asia and almost
a quarter century for sub-Saharan Africa to catch up with the current level (in
2010) of industrialized countries in average years of schooling. On the other
hand, Central Asia and Eastern Europe will take less than 10 years to do so. It is
also interesting that, in general, it will take fewer years for females (16.8 years) in
developing countries to catch up with their counterparts in developed countries
than males (17.2 years), mainly due to the higher growth rate in females’ years of
schooling in the past 60 years. This is especially true in Central Asia, where it
will only take 4.2 years for females to catch up with the current level of education
of their counterparts in industrialized countries, compared with 12.7 years for
males in Central Asia to do the same. On the other hand, it will take longer for
females than males in South Asia and sub-Saharan Africa to catch up with their
counterparts in industrialized countries due to the high level of gender disparity in
these regions.
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Table 3. Years to Catch Up with the Current Level of Industrialized Countries
Region
Central Asia
East Asia and the Pacific
Eastern Europe
Industrialized Countries
Latin America and the Caribbean
Middle East and North Africa
South Asia
Sub-Saharan Africa
World

Male
12.7
18.6
6.2
0.0
14.5
11.6
26.9
22.8
17.2

Female
4.2
12.9
5.3
0.0
14.0
10.6
29.7
25.1
16.8

Total
7.6
15.6
5.6
0.0
14.3
11.5
29.3
24.2
17.0

Source: Author’s calculation based on Barro and Lee’s (2010) data set.

Table 4, on the other hand, presents figures on schooling for selected Asian
countries. It can be seen that there is a wide variation in average schooling
between Asian countries, ranging from 5.1 years in India to 9.0 years in the
Philippines. Moreover, in most of these countries females have less schooling
than males. The only exception to this observation is the Philippines, where
females, on average, have half a year more schooling than males. Estudillo,
Quisumbing, and Otsuka (2001) attribute this gender differential to the perceived
comparative advantage of sons in farm activities and that of daughters in nonfarm
activities, so parents in rural areas bequeath land to sons while daughters receive
investments in education. On the other hand, females in South Asia generally
receive less schooling than males, with the schooling differential being more than
2 years in India and Pakistan.
Over the past 60 years there has been a wide variation in schooling growth
across countries, ranging from 1.2% annual growth in Sri Lanka to 3.5% in
Bangladesh (Table 4). Thus, despite Bangladesh’s low average schooling as of
2010 (5.8 years), if it can sustain its schooling growth it is estimated to converge
with industrialized countries even faster than Sri Lanka. Furthermore, Table 4
shows that schooling for females in South Asia has been growing much faster
than that for males over the last 60 years, with Bangladesh and Pakistan having
the widest growth differential. Thus, females in Bangladesh, Pakistan, and Sri
Lanka are estimated to converge with their counterparts in industrialized
countries earlier than males, despite females having less schooling at present.
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Table 4. Years of Schooling for Selected Asian Countries
Country

China,
People’s Rep. of
Indonesia
Philippines
Thailand
Viet Nam
Bangladesh
India
Pakistan
Sri Lanka
Industrialized
Countries

Average Years
of Schooling
in 2010
Female Male Total
7.6
8.7
8.2
5.6
9.2
7.3
6.3
5.6
4.1
4.3
8.3
10.7

6.6
8.7
7.7
6.6
6.0
6.1
6.7
8.6
10.9

6.1
9.0
7.5
6.4
5.8
5.1
5.6
8.4
10.8

Annual Growth Rate
in Years of Schooling,
1950–2010
Female Male Total
3.5
2.2
2.7
3.6
2.0
1.7
1.9
6.0
4.3
5.1
1.7
1.1

2.3
1.5
1.0
0.9
2.6
2.6
1.9
0.9
0.9

2.8
1.8
1.3
1.3
3.5
3.1
2.9
1.2
1.0

Years Needed
for Convergence
Female Male Total
9.9 10.3 10.5
18.2
7.6
22.5
28.3
11.2
23.1
18.4
14.9
0

22.1
14.8
37.1
55.2
23.3
22.3
25.5
27.3
0

20.7
10.6
28.7
38.9
18.2
24.6
23.4
20.3
0

Source: Author’s calculations based on Barro and Lee’s (2010) data set.

However, while years of schooling has an upper limit and can be expected
to converge, the quality of human capital may not have such an upper limit, and
in the future, vast inequalities in quality of education may be seen, rather than in
years of schooling. It would be interesting to study whether or not convergence is
happening with regard to quality of schooling, and if this has any implications for
the impact of human capital on economic growth, and whether or not per capita
incomes will eventually converge.
V. HUMAN CAPITAL AND ECONOMIC GROWTH

Education has been considered a key determinant of economic growth
since the introduction of Solow’s (1956) growth model. Although Solow did not
explicitly factor in education in his growth theory, the central role of technology
in his model provided the impetus for the focus on education; after all, an
educated population was necessary for technological innovation. Nelson and
Phelps (1966) made the link explicit in what they termed “investment in
humans”: workers needed education in order to utilize new technologies (the
development of which is considered exogenous), thereby increasing total factor
productivity and spurring economic growth. A few decades later, the endogenous
growth models played the central role of human capital in technological
development and economic growth. According to these new growth theories—
such as Lucas (1988); Romer (1990); Mankiw, Romer, and Weil (1992); Barro
and Sala-i-Martin (1997)—the accumulation of human capital through education
and on-the-job training fosters economic growth by improving labor productivity,
promoting technological innovation and adaptation, and reducing fertility.
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Numerous cross-country empirical studies have established the positive
correlation between human capital and economic growth. Azariadis and Drazen
(1990) find that a country’s literacy rate in 1960 is a significant determinant of
per capita GDP growth for 1960–1980, and literacy rates and initial per capita
GDP in 1960 together account for 38% of the variation in economic performance
in the 20-year period. On the other hand, using school enrollment as the measure
of human capital, Barro (1991) finds that primary and secondary school
enrollment rates are positively linked with economic growth and investments
while being negatively linked with fertility rates.
Similarly, Mankiw, Romer, and Weil (1992) find that the elasticity of per
capita GDP to enrollment rate is 0.66 for non-oil exporting countries and 0.76 in
OECD countries; moreover, they show that differences in enrollment rates can
explain nonconvergence in incomes during 1960–1985. On the other hand,
applying the Mincerian specification, Barro and Lee (2010) estimate that
increasing average years of schooling by 1 year increases per capita GDP by
1.7% to 12.1%, depending on specification (i.e., random vs. fixed effects
regressions); while Cohen and Soto (2007) calculate returns to years of schooling
at 12.3% to 22.1%. Testing the impacts of schooling quality on growth, Hanushek
and Woessmann (2009) find that a unit increase in a country’s average cognitive
test scores increases its per capita GDP growth rate by 1.2–2.0 percentage points.
Moreover, increasing average math and science scores by one unit increases
per capita GDP growth rates by 2.0 points, and by 2.3 points for low-income
countries. Overall, these studies find that education is significantly and positively
correlated with economic growth and argue that causation runs from education to
growth in line with human capital growth models.
However, as pointed out by Bils and Klenow (2000) and Krueger and
Lindahl (2001), the causation can run in the reverse—i.e., economic growth
increases returns to education and thus causes people to attain more education—
and they argue that the data seem to be stronger in this direction. Bils and Klenow
(2000) show that the schooling-to-growth effect accounts for less than one third
of the observed correlation between schooling and growth, arguing that the
findings in previous studies are mainly due to omitted variable bias. Likewise,
Krueger and Lindahl (2001) argue that, compared with micro-level studies, crosscountry macro-level studies suffer more from reverse causation (i.e., it is difficult
to find valid instrumental variables in cross-country data) and omitted variable
bias (such as policies that are nonstationary and which country dummy variables
will not resolve). As such, micro-level analysis, where these problems can be
plausibly resolved, might be more appropriate in studying the economic impacts
of education. Krueger and Lindahl mention that natural experiments such as the
different education policies of states in the United States or twins can more
accurately measure the rates of return on education.
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Another issue regarding studies on the relationship between education and
economic growth is the lack of consistency between human capital theory and
empirical testing. While the Solow and Nelson-Phelps models defined the basis of
human capital theory, testing them in practice has been a problem. Mincer (1974)
tested this relationship by measuring human capital as years of schooling, and
derived a log-linear specification for output and schooling, respectively. This has
been the traditional way returns to education have been measured, as can be seen
in the papers earlier mentioned. However, Hanushek and Kimko (2000) argue out
that cognitive ability, as measured by achievement test scores, is a more relevant
measure of human capital, since cognitive ability directly relates to the ability of a
worker to implement technology, as required by the Nelson-Phelps model. They
also point out that length of schooling is not comparable across countries because
a year of schooling in, say, Japan is not comparable with a year of schooling in,
say, Bangladesh. On the other hand, Schady (2003) argues that the log-linear
specification—i.e., the assumed Mincerian model of human capital—may be
flawed, showing that returns to years of education features significant convexities
and sheepskin effects.
An alternative way to derive the contribution of human capital to economic
growth is through the growth accounting method, which assigns the contribution
of various inputs such as labor, physical capital, and factor productivity toward
outputs. An advantage of this approach is that it avoids the ambiguities of
measuring human capital and is internally consistent (Stevens and Weale 2004).
Recently, Bosworth and Collins (2003) proposed a growth accounting method
that is an exact decomposition quantifying the contribution of growth in factors—
including human capital, physical capital, and factor productivity—to growth in
labor factor productivity. In this study, this growth accounting methodology is
modified to explain growth in output per worker in terms of growth in four
contributors, namely, employment, physical capital, human capital, and factor
productivity (see Appendix for a discussion of the methodology).
Economic growth takes place due mainly to two factors: labor productivity
growth and employment growth. In the method proposed by Bosworth and
Collins, growth in employment is assumed to be exogenous, but in the proposed
method in this paper, growth in employment is endogenous. Using this proposed
decomposition, we are able to quantify the direct impact of growth in human
capital on the growth rate of total output. However, it should be noted that growth
in human capital indirectly affects growth in both productivity and employment,
apart from its direct impacts on growth. Although previous studies have measured
the impact of human capital on productivity growth, relatively fewer studies have
analyzed the impact of human capital on employment growth. This study attempts
to fill the gap.
Another interesting idea behind the proposed decomposition method is that
human capital affects growth in output per worker through the employment
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growth elasticity, which measures how much employment is generated by growth
in output. Our conjecture is that as human capital increases, employment growth
elasticity will decrease, making the economy less labor-intensive and resulting in
higher economic growth. The proposed method is applied to Bosworth and
Collins’s dataset, and the empirical results are presented in Tables 5–7.
As can be seen in Table 5, world output grew at an average annual rate of
3.8% during 1960–2003. Using our proposed decomposition method, in which
growth in output is explained by four components, our results show that almost
40% of growth in global output is explained by growth in employment. Table 5
also shows that growth in physical capital per worker contributes to growth in
world output by 26.3%; growth in factor productivity is the third largest source
contributing to world output by 23.7%; and growth in human capital makes only
a 7.9% contribution to world output growth. These results are consistent with
previous empirical studies—such as Bosworth and Collins (2003) and Collins
(2007)—pointing to a weak correlation between growth in human capital and
economic growth. It should be pointed out that the small magnitude for the
contribution of human capital relative to the other three factors does not suggest
that human capital is insignificant for output growth. The figures for the
contribution of human capital in Table 5 only capture its direct impact on growth
through labor productivity, and do not reflect its indirect impact through changes
in the employment rate. Once we take this indirect channel into consideration,
human capital, indeed, plays a major role in explaining growth in output per
worker.
Table 5. Sources of Growth in the World, 1960–2003
Region

Industrialized
Countries
East Asia
Latin America
South Asia
Sub-Saharan
Africa
Middle East
World

Annual
Growth
Rate

Employment

Percentage Contribution of
Physical
Human
Capital
Capital

3.4
6.5
3.7
4.6

35.3
41.5
73.0
45.7

29.4
33.8
13.5
23.9

8.8
7.7
10.8
6.5

29.4
15.4
2.7
23.9

3.2
4.6
3.8

81.3
58.7
39.5

12.5
21.7
26.3

9.4
10.9
7.9

3.1
8.7
23.7

Factor
Productivity

Source: Author’s calculations based on Bosworth and Collins’s (2003) data set.

Growth in total output has been quite impressive in East Asia as a whole;
however, growth in human capital has not played a major role in explaining its
output growth. Indeed, Table 5 suggests that the contribution of human capital
growth to output growth has been around 5% to 10% for 4 decades. Rather, it is
the growth in physical capital that has been the main contributor to rapid growth
in East Asia.
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The Philippines, however, presents an interesting case. As can be seen in
Table 6, more than 75% of output growth stems from employment growth,
suggesting that its pattern of growth is highly labor-intensive. This finding is
consistent with the structure of the Philippine economy where the service sector
accounts for almost 53% of its GDP and employs as much as 48% of the labor
force during 2000–2008. On the other hand, the contribution of growth in
physical capital is the lowest in the region (21%), which hinders improvements in
factor productivity. This can be seen from the fact that growth in factor
productivity has been negative. Unlike its neighboring economies, the direct
contribution of human capital to output growth is rather large for the Philippines,
accounting for as high as 10% of growth. In contrast, the Republic of Korea’s
pattern of growth is more balanced, with employment and physical capital each
contributing about 36% to its total output growth.
Table 6. Sources of Growth in East Asia, 1960–2003
Economies

China,
People’s Rep. of
Indonesia
Republic of Korea
Malaysia
Philippines
Singapore
Thailand
Taipei,China

Annual
Growth
Rate

Employment

6.9

28.1

5.5
7.4
6.6
3.9
7.9
6.7
8.4

47.1
36.5
49.6
75.3
42.6
37.1
31.7

Percentage Contribution of
Physical
Human
Factor
Capital
Capital
Productivity
26.9
5.2
38.8
32.0
36.6
31.0
20.8
36.3
35.0
36.1

8.9
9.5
8.2
10.0
5.8
5.7
6.4

11.6
16.6
10.8
6.4
14.6
21.6
24.6

Source: Author’s calculations based on Bosworth and Collins’s (2003) data set.

Compared to East Asia, growth rates of countries in South Asia are
generally far lower, although employment remains the main source of total output
growth (Table 7). Growth in Bangladesh is the most labor-intensive in the region,
with almost two-thirds of total output growth contributed by employment growth.
However, its growth in physical capital is the lowest of all the countries in the
region, suggesting that this could be a binding constraint to achieving higher
growth for Bangladesh. In all of South Asia, the contribution of human capital
accounts for around 7%, with the exception of Pakistan where it is merely 6%.
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Table 7. Sources of Growth in South Asia, 1960–2003
Countries

Bangladesh
India
Sri Lanka
Pakistan

Annual
Growth
Rate

Employment

3.4
4.6
4.5
5.4

66.5
43.9
48.9
51.6

Percentage Contribution of
Physical
Human
Factor
Capital
Capital
Productivity
15.5
7.0
10.8
25.3
7.4
25.8
26.7
7.2
16.8
25.9
6.1
16.2

Source: Author’s calculations based on Bosworth and Collins’s (2003) data set.

These findings are similar to the earlier findings of Collins (2007).
Calculating the contribution of human capital to growth in output per worker for
84 countries over 1960–2003, she finds that although human capital is a
significant contributor to growth in per capita outputs, this contribution is still
much less compared with physical capital and total factor productivity. These
results suggest that despite the positive contributions of human capital,
investment levels and overall efficiency in the economy are mainly attributable to
growth in output per worker. It is also worth noting from Collins (2007) that over
1960–2003, the contribution of human capital to labor productivity growth has
changed little, despite the fact that educational attainment has nearly doubled
during the period, particularly for developing countries. This is true when one
looks at regional averages or individual country experiences in East Asia and
South Asia.
The empirical studies show that the difference in growth across countries is
not primarily due to educational attainment or growth in human capital. Rather,
cross-country differences in growth in output per worker are largely attributable
to changes in physical capital and total factor productivity over time. These
findings suggest that while human capital matters for output growth or
productivity at the aggregate level, future research at the micro level is needed to
explore the link between the education of working individuals and their labor
productivity and earnings. Households make important decisions on schooling
and employment; as such, it is most logical to use a micro-level approach to look
into the relationship between education, labor productivity, and earnings. It is at
the micro level—the individuals, households, and firms—and the labor market
where the skills learned through education are translated into outputs, and it is
thus necessary to study these micro linkages if one is to make sense of macro
observations.
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VI. SOCIAL AND PRIVATE RETURNS TO EDUCATION

One of the primary benefits of education is increasing a person’s chances
of employment and being paid wages—other things being equal, a firm will hire
the job applicant with more education. Moreover, workers with more education
are able to command a higher wage. While this seems straightforward enough, the
underlying mechanism behind this phenomenon is subject to much debate. A
central question is whether or not education actually improves the productivity of
workers. On one hand, the human capital theorists (e.g., Becker 1962, Schultz
1963) argue that education increases productivity by imparting skills—such as
the 3Rs and problem-solving skills—needed for the workplace, resulting in
higher employability and wages. On the other hand, the market signaling theorists
pioneered by Spence (1973) argue that education may not actually increase
worker productivity, but rather reflect it, with innately high-ability workers using
education to separate themselves from low-ability workers. While the debate may
seem academic, understanding the mechanism between wages and education has
serious policy implications. If education does improve productivity, then it makes
economic sense to promote basic education for all. If, on the other hand,
sheepskin effects dominate, then the educational system should be calibrated such
that there will be more efficient matching of skills in the classroom and in the
workplace.
Most of the empirical literature on the private benefits of education are
grounded on the human capital school, estimating the returns from educational
attainment through regressions on wages and schooling. Despite wide variations
in data sources, locations, and methodologies, Psacharopoulos and Patrinos
(2004a) find that pre-2000 estimates of rates of return to an additional year of
education in 73 countries revolved around 10%, with rates of return falling
between 5% and 15% for 62 of these countries. This is still true even for the
following studies after 2000:
(i)

(ii)

(iii)

developed countries such as the United Kingdom (Harmon, Oosterbeek,
and Walker 2003), Germany (Ammermueller and Weber 2005), the United
States (Turner et al. 2007), and various countries in the European Union
(Strauss and de la Maisonneuve 2007);
developing countries like India (Duraisamy 2002), the People’s Republic
of China (Li et al. 2005, Zhang et al. 2005), and Bangladesh (Asadullah
2006); and
various African countries (Schultz 2004).

On the other hand, Trostel, Walker, and Woolley (2002) estimate the
overall return to education at 5% for a panel of 28 countries during 1985–1995,
with country estimates ranging from 2.4% in Norway to 16.0% in Northern
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Ireland. In general, these findings are fairly consistent with the rates of return
calculated from cross-country studies.
Whether one looks at micro or macro data, the correlation between human
capital and productivity is clear: more education is better than less education.
However, there seems to be a discrepancy between the findings of micro-level
studies and macro-level studies on returns to education by level of schooling.
While cross-country macro studies show increasing rates of return from higher
levels of education (for example, Lange and Topel 2006, Barro and Lee 2010),
micro-level studies show decreasing social returns and U-shaped private returns
as one goes from primary to tertiary education (Table 8). This discrepancy can be
reconciled when one considers the different methodologies in calculating returns
to education at the micro and macro levels. In cross-country studies, one only
looks at the contribution of additional education to output or growth; macro-level
regression analysis does not take into account the costs that go into producing
education services. On the other hand, micro-level analysis takes into account the
private and social costs of education, illustrating that at the tertiary level the
private benefits of education outweigh the social benefits. These two approaches
can have very different policy prescriptions: while macro-level studies will
advocate the accumulation of human capital up to the tertiary level, micro-level
studies will argue that public spending on education must stop at secondary
school.
Table 8. Returns to Investment in Education by Level (percent)
Social Returns
Primary Secondary
Per Capita Income Group
Low income
21.3
15.7
Middle income
18.8
12.9
High income
13.4
10.3
Region
Asia
16.2
11.1
Europe/Middle East
15.6
9.7
and North Africa
Latin America and
17.4
12.9
the Caribbean
Industrialized
8.5
9.4
Countries
Sub-Saharan Africa
25.4
18.4
World
18.9
13.1

Higher

Primary

Private Returns
Secondary Higher

11.2
11.3
9.5

25.8
27.4
25.6

19.9
18.0
12.2

26.0
19.3
12.4

11.0
9.9

20.0
13.8

15.8
13.6

18.2
18.8

12.3

26.6

17.0

19.5

8.5

13.4

11.3

11.6

11.3
10.8

37.6
26.6

24.6
17.0

27.8
19.0

Note: Industrialized countries include Japan and exclude the Republic of Korea.
Source: Psacharopoulos and Patrinos (2004b).

Psacharopoulos and Patrinos (2004a) also observe that in 1992–2004,
while average years of schooling increased, the average returns to schooling
declined by 0.6%, which indicates decreasing marginal returns to education—an
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observation predicted by human capital models. Trostel, Walker, and Woolley
(2002) find a similar phenomenon in their data, with average rates of return in 28
countries falling between 1985 and 1995, although trends vary widely across
countries. In Cambodia, Sakellariou (2008) finds that the supply of more
educated workers exceeds demand in the labor market, leading to a decline in the
returns to tertiary education. A similar phenomenon is observed by Son (2009) in
the Philippines: between 1997 and 2003 returns decreased for all levels of
education from primary to tertiary. However, she attributes this to something
different—the decrease in returns from education is due to poor job creation and
low investment. This lack of job opportunities forces educated workers to take
low-skill jobs, decreasing the returns from their education, and depressing overall
labor productivity in the economy.
In other words, the expansion of education in recent decades does not
always lead to higher productivity and economic growth as predicted in
neoclassical growth models. As Pritchett (1996) observes, all the expansion in
education since the 1960s has not resulted in the expected expansion in economic
growth, especially for developing countries. Pritchett thus argues that a study of
human capital will also have to consider educational quality and institutions:
staying in school will not build human capital if the quality of education is very
low, while bad institutions can lead to a situation where human capital is used for
counterproductive rent-seeking activities. And this is where micro-level analysis
can make an important contribution. While macro-level studies can only see
average correlations between education and economic growth, micro-level studies
will be able to see what is happening in the educational system and the labor
market as well as how human capital is used and who actually benefits from
education. If investments in human capital are to bear fruit, one also needs to
consider the supply and demand conditions in the labor market.

VII. HUMAN CAPITAL AND THE LABOR MARKET

The link between education and economic development is realized through
the labor market. Skills learned in the educational system should be used by firms
in the production of goods and services so that workers will be paid wages
commensurate with their productivity. Without this link, however, even educated
workers will not realize the returns from their education reflected in their wages,
and the economy will not reap investments in education through higher
productivity. This unfortunate situation is observed by Son (2009) in the
Philippines during 1997–2003. Looking at the educational attainment of the
working age population at the household level, she finds that the proportion of
employed household members with secondary and tertiary education increased,
while the proportion of those employed with only primary education decreased.
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This indicates that attaining secondary or tertiary education is an important factor
for employability; however, this also means that the opportunities for those with
low educational attainment have been diminishing.
There are two possible reasons for this observation: the Philippine labor
market is demanding more workers with high educational attainment; or workers
with secondary or tertiary education are crowding out less-educated workers in
getting low-productivity jobs. If the latter is true, then one should observe that the
productivity of educated workers is on the decline. Son (2008) observes a
structural shift in employment from agriculture to the service sector especially
among female workers. The service sector, however, includes low-productivity
jobs like housemaids and drivers as well as high-productivity jobs like lawyers
and financial advisers. Son (2009) then calculates that real labor productivity
declined by 4.76% in 1997–2000 and by 1.42% in 2000–2003. In terms of returns
to education, this results in a 23.5% decline in the real returns from secondary
education (from P6.75 per hour in 1997 to P5.16 per hour in 2003), and a 16.3%
decline in returns from tertiary education (from P19.80 per hour in 1997 to
P16.57 per hour in 2003). Therefore, workers with secondary or tertiary education
are increasingly accepting low-productivity jobs, resulting in lower productivity
and rates of return to education.
The above observations clearly show that the labor market in the
Philippines is not able to effectively utilize the country’s increasingly educated
workforce. Despite having a greater proportion of workers with secondary or
tertiary education, the average productivity of workers is on the decline. This
means that the labor market is not generating enough quality jobs for the educated
workers, so they end up taking up low-productivity jobs. Alternatively, this also
indicates that the educational system is not teaching the skills needed by the labor
market, either because of a mismatch between skills supplied and demanded, or
because of poor quality of education. Either way, this suggests that educational
attainment is not leading to high productivity, and therefore economic growth
remains slow.
For human capital theorists, overeducation in the labor market implies
market inefficiencies—either the economy is not generating enough quality jobs
for workers or there is overinvestment in education. However, proponents of job
market signaling would see it a different way: overeducation is natural and should
be expected to persist. As argued by Sicherman (1991), overeducation in the
market can be explained by the trade-off between schooling and experience (so
young workers use education to compensate for lack of experience), and the labor
market mobility that overeducation eventually allows. However, from a policy
perspective, overeducation implies a misallocation of already strained resources.
Thus, for developing countries, going beyond universal coverage in education is
imperative because economic development requires an expansion of the supply of
the right kind of skills. Unfortunately, the reality is that labor market mismatches
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remain a challenge faced by many other developing countries, including
Cambodia (Sakellariou 2008); the People’s Republic of China (Li, Morgan and
Ding 2008); Mongolia (Pastore 2009); and Taipei,China (Hung 2008).
Governments in developing Asia need to address these mismatches in order
to accelerate and sustain economic growth. Given their limited resources for
providing education, a pertinent policy question is whether the education policy
of a country ought to be geared toward the lowest or highest achievers, which is
discussed in the next question.

VIII. EDUCATION POLICY: BASIC SKILLS VERSUS
HIGHLY SKILLED LABOR

Indeed, an important policy consideration is whether to concentrate
education resources toward gifted students or to spread resources to achieve
universal basic education. On one hand, allocating more resources toward
developing the skills of high-aptitude students can provide an economy with a
pool of highly skilled managers and scientists and increase the likelihood of
generating technological innovations. However, this will mean a greater
proportion of the workforce is poorly educated and unskilled, making them
unlikely to utilize technology into production. On the other hand, spreading
resources equally in basic education will ensure a workforce with at least basic
skills that can implement existing technologies, but this will lessen the likelihood
of growth-spurring technological innovations. In other words, should a country
devote significant resources to developing an elite group of “rocket scientists”, or
should these resources instead be used to teach basic skills to all students?
To answer this question, Hanushek and Woessman (2009) test how the
share of high-aptitude students—those with cognitive test scores of 600 or
higher—and the share of students with basic literacy skills—those with cognitive
test scores of 400 or higher—affect a country’s growth path. They find that both
“rocket scientists” and “basic-skills students” contribute positively to growth; but
“rocket scientists” have a much stronger impact on economic growth. Increasing
the share of students who are “rocket scientists” by 10 percentage points will lead
to 1.3 percentage points higher annual economic growth, while increasing the
share of “basic-skills students” by the same amount will raise annual growth by
just 0.3 percentage point. Moreover, the impact of the share of “rocket scientists”
is significantly stronger for countries that have a long way to catch up with
developed countries. Thus, developing countries with a high share of “rocket
scientists” but with low initial GDP per capita are able to converge faster on
industrialized countries, as can be seen in the experiences of the Republic of
Korea; Singapore; and Taipei,China.
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On the other hand, Hanushek and Woessman also find that the interaction
variable for shares of “rocket scientists” and “basic-skills students” has the
strongest correlation with economic growth —its coefficient is more than four
times higher than the coefficient for the share of “rocket scientists” alone. This
means that a country needs to have both an elite pool of “rocket scientists” to
generate technological innovation as well as a workforce with basic literacy skills
that can use this technology in production. Moreover, teaching basic literacy
skills to all students may be a prerequisite to finding those few “rocket scientists”
in the population.

IX. SUMMARY AND POLICY RECOMMENDATIONS

Human capital, as the name suggests, represents the productive capacity of
the people. Just like land or machinery, workers are an essential requirement for
production. As such, human capital denotes the skill of the labor force, how well
and efficiently workers can transform raw materials and capital into goods and
services. These skills—such as literacy, numeracy, cognitive, and analytical
skills—can be learned and honed through education; thus, any discussion of
human capital has to touch upon education.
Various proxy measures of human capital have been proposed, such as
literacy rates, enrollment rates, and test scores, but so far the most available,
comparable, and consistent measure of human capital is years of schooling.
Analyzing data for 146 countries over 60 years (1950–2010), we have seen that
there is still a wide gap in human capital accumulation between industrialized and
developing countries, with the average working-age adult in industrialized
countries having 11 years of schooling compared with less than 6 years in South
Asia and sub-Saharan Africa. The good news is that human capital has been
converging over the past 60 years, with human capital accumulation being faster
in developing countries than in industrialized countries.
However, estimates of time to convergence indicate that it may take
decades for poor countries to catch up with the 2010 levels of human capital of
rich countries. In South Asia, it will take almost 30 years for the region to catch
up with the 2010 levels of human capital in industrialized countries, based on its
historical performance during 1950–2010. Moreover, it will take longer for
females than males in South Asia to catch up with their counterparts in
industrialized countries due to the persistence of gender disparity in the region.
Note, however, that regional averages can hide significant variations across
countries. For example, higher growth rates in schooling for females in
Bangladesh and Sri Lanka over the past 60 years mean that females are estimated
to converge with the schooling of their counterparts in industrialized countries
more than 12 years before males do. Likewise, despite females in Pakistan
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currently having 2.4 years less schooling than males, convergence for females is
estimated to come more than 7 years before that for males.
Although the findings on convergence may be reassuring, this is mainly
due to there being a natural upper limit on the amount of schooling—an average
individual cannot be expected to accumulate schooling endlessly. Thus, growth
rates in countries with high levels of schooling will slow down and convergence
will occur. On the other hand, there is no natural limit on the quality of education:
teachers can receive more training, equipment can be upgraded, and classroom
conditions can be improved. Thus, while we can expect convergence between
industrialized and developing countries in terms of years of schooling, the gap in
their quality of education may still widen in the future.
This study has also proposed a decomposition method to account for the
role of human capital in explaining growth in total output per worker. In addition
to growth in human capital, physical capital, and factor productivity, the proposed
methodology attempts to explain growth in total output per worker in terms of
employment growth. This methodology introduces the contribution of
employment growth to output growth through the employment growth elasticity.
Unlike the conventional method, employment growth is endogenous in
explaining growth in output in this methodology.
Applying our proposed method, our empirical results suggest that the direct
contribution of human capital to output growth per worker varies between 5%
and 10%. However, this does not suggest that human capital is unimportant for
growth. Of the many potential reasons for the relatively small contribution of
human capital, two are worth pointing out. First, the measure of human capital in
this study—i.e., years of schooling—may not be able to capture its direct
contribution to output growth in an economy. As pointed out in Section II, a
better measure of human capital that reflects both quantity and quality of human
capital may be needed to be able to quantify its precise effect on economic
growth. Second, our estimates do not account for the indirect contribution of
human capital in increasing output growth per worker through the generation of
employment. This brings us to the next point pertaining to the micro linkage
between human capital and the labor market.
Human capital impacts economic growth only if it is utilized in the labor
market: those who have attained schooling need to be employed so that their
skills can be used to produce goods and services. However, there may be a
mismatch between the skills taught by the educational system and the skills
needed by the labor market, so highly educated workers may end up doing lowproductivity jobs. Thus, despite a country’s achievements in accumulating human
capital through the education system, this achievement may not lead to economic
growth and poverty reduction if the labor market is not considered.
This is where education policy becomes very important. While each
country’s needs and conditions are different, a general recommendation arising
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from this study is that education policy must be closely tied with labor and
economic policy. The educational system must not exist in a vacuum; rather,
decisions on priorities, curricula, and budget allocation need to be made in line
with medium- and long-term development plans. If the country seeks to develop
its information technology sector, then the quality of math and science education
will need to be improved. Likewise, if a country needs to improve governance
and institutions, then civics and history cannot be eliminated from the curriculum.
Likewise, development institutions will need to hone education sector strategies
to the needs and situation of individual countries rather than propose sweeping
one-size-fits-all strategies.
Country-specific micro-level studies are needed if one wants to make
sensible and relevant policy recommendations. Although the generalizations
afforded by macro-level cross-country studies are interesting, they can seldom be
applied to specific countries because policy recommendations need to deal with
the within-country variations rather than the smoothed aggregates. A
comprehensive study of human capital and economic development will need to
consider the skills taught in the educational system, the dynamics of the labor
market, and the institutions governing the means of production.
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APPENDIX: GROWTH ACCOUNTING METHODOLOGY
Growth accounting measures the contribution of human capital to economic growth by
assigning the contribution of various inputs towards outputs. As has been discussed in the
study, human capital has direct and indirect impacts on total output growth. For this section, we
first discuss one of the ways by which human capital affects the employment growth elasticity.
We show that higher levels of human capital leads to more capital-intensive (and hence less
labor-intensive) growth in output, and thus a lower employment growth elasticity. This is
followed by an exposition of the growth accounting methodology, which applies the concept of
employment growth elasticity, used in Section V of the study.

Human Capital and Employment Growth Elasticity

y

To begin the discussion, let us define the following identities:
' ln Y is the growth rate of output, where Y is total output

§Y ·
' ln ¨ ¸ is the growth rate of output per worker, i.e., the growth rate of labor productivity
©E¹
where E is total employment
e ' ln E is the growth rate of employment
p

e
is the employment growth elasticity
y
Using the above definitions, we can rewrite the growth rate of output as;

H

y

p
1 H

(A1)

which shows that economic growth is a function of productivity growth and employment
growth elasticity. The employment growth elasticity measures the extent to which a growth
process is labor-intensive; the larger its value, the greater the degree of labor intensiveness. The
growth process in developing countries is generally highly labor-intensive, suggesting that the
value of employment growth elasticity is closer to 1; while the elasticity in industrialized
countries, where growth is highly capital-intensive, is likely to be less than 0.5.
As can be seen in equation (A1), growth in human capital affects both productivity
growth and the employment growth elasticity. The impact of human capital growth on the
growth rate of labor productivity (p) can be traced through the production function. While
many studies have attempted to measure the impact of human capital on labor productivity
(e.g., Trostel, Walker, and Woolley 2002; Psacharopoulos and Patrinos 2004a), few studies
have tried to capture the impact of human capital on employment growth elasticity. Our
conjecture is that as human capital increases, employment growth elasticity will decrease,
making the economy less labor-intensive and resulting in higher economic growth.
Employment growth elasticity tells us how much employment will be generated by
growth in economic output. Jobless growth, which rapidly increases total output without
generating enough jobs, increases the income of those who are employed at the cost of those
who are unable to find work, thereby being bypassed by economic growth. Thus, employment
growth elasticity is clearly an important indicator of economic development because it has
implications for both inequality and poverty in a country.
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Measuring the Direct Impact of Human Capital on Economic Growth
We can measure the impact of human capital on growth through the growth accounting
model. For simplicity, let us assume a constant returns to scale production function:
Y

AK D > EH @

1D

(A2)

where H is a measure of educational attainment, K is physical capital stock, and A is the level
of technology. In addition, we can define the following growth rates:
k ' ln K / E is the growth rate of physical capital per worker
h ' ln H is the growth rate of human capital
a ' ln A is the growth rate of total factor productivity due to technological advancement
From the production function in equation (A2), we can obtain:
p Dk  1D h  a

(A3)

Using equations (A1) and (A3), we can derive y

H y  D k  1  D h  a , which on

dividing by y gives the four sources of economic growth:
Dk 1D h a
(A4)
1 H


y
y
y
Therefore, the total growth in output can be explained by four factors:
(i) H measures the contribution of employment to growth: the larger its value, the more
labor-intensive the pattern of growth is
Dk
measures the contribution of physical capital per worker
(ii)
y
(iii)
(iv)

1D h
y

measures the contribution of human capital

a
measures the contribution to growth due a change in total factor productivity
y

Using this proposed decomposition, we are able to quantify only the direct impact of
growth in human capital on the growth rate of total output. Indirectly, human capital can
impact the employment growth elasticity, but this decomposition is unable to capture this
indirect impact. Our conjecture is that growth in human capital will reduce the magnitude of
employment growth elasticity. This suggests that the net contribution of human capital to
growth in total output will be less than the direct contribution of human capital as measured by
the third term of equation (A4). It is also very likely that human capital will impact growth in
total factor productivity, which occurs due to technological diffusion. An economy endowed
with a highly skilled workforce is likely to have larger growth in total factor productivity. This
is another indirect impact of human capital to growth that has not been researched in the
literature.
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Asian Regional Income, Growth,
and Distribution to 2030
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As Asia consolidates the economic gains and policy lessons of two
generations, it can look to a bright future of sustained growth. More effective
policies will even accelerate this growth, provided they recognize the essential
agents of trade and productivity growth, as well as the importance of
promoting domestic regional demand. Rising incomes promise greater
homegrown demand for domestic producers and essential diversification for
regional exporters.
This study surveys historical income distribution data from 22 Asian
economies, projects the emergence of middle classes in the next 20 years, and
examines its role in Asian economies. The study also examines the drivers of
growth over this periond using a dynamic computable general equilibrium
(CGE) model to forecast GDP and consumption trends.
The findings suggest that Asia can sustain and even accelerate current patterns
of poverty reduction and livelihood advancement beyond poverty. Over the
next 20 years, about 1 billion people will be added to the 2.7 billion Asian
middle class (based on $2-a- day PPP standard). The rate of middle class
emergence will be uneven across the region and will depend mostly on initial
conditions.
The results also suggest that energy price vulnerability is a critical risk to
regional growth—and calls for energy efficiency measures to insure against
this risk. The agricultural productivity growth can improve both the incomes
of the majority of Asia’s rural poor and the purchasing power of urbanites.
Policies that reduce both energy and food costs can therefore be a potent
source of new demand for products and services as well as jobs.
Finally, given the importance of labor resources to Asian growth, skills
development is the most critical prerequisite for realizing the vast economic
potential of Asia. Higher incomes, a larger middle class, and self-sustaining
prosperity can only be built on the foundation of a skilled and productive
labor force that captures significant value added and channels higher incomes
into sustained long-term expenditure, savings, and investment.
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I. INTRODUCTION

Asia’s fast economic progress over the last five decades, i.e., from 19602010, has firmly established Asia as a model for growth and prosperity as driven
by multilateral trade. The rest of the world now looks at the many facets of the
“Asian Miracle” for essential lessons in entrepreneurship, savings-driven
enterprise development, public sector fiscal responsibility, public goods
provision, industrial leadership and, above all, effective trade promotion for
growth and modernization. These successes have now matured in some Asian
economies, where middle class majorities are facilitating post-industrial transition
to more service-oriented economies.
Over the next two decades, the prospects for emerging Asia remain bright,
and this continued success will pose new challenges and opportunities as
sustained economic growth fosters changing patterns of economic activity and
resource use. Here we focus on the forthcoming developments that are related to
middle class emergence.
The middle class, which in western Organisation for Economic Cooperation and Development (OECD) economies was the primary driver of
historical Asian export growth, has now begun to offer new and rapidly emerging
home markets for local producers. In addition, other new developments have
emerged. First, homegrown demand changes the nature of macroeconomic
management, especially the fiscal and monetary characteristics of aggregate
demand management.
Second, the demographic scale of the middle class in emerging Asia may
grow far beyond that of the previous generation. This means that Asian markets
will further become more attractive not only to the firms in the region, but also to
a growing number of multinationals that have established themselves in western
markets. Thus, multilateralism from an Asian perspective will be as much about
granting market access as about gaining it, and about new directions in supply
chain partnerships, cross holdings, and joint ventures.
Third, the new middle class will fundamentally change the demands of
their own societies, with growing emphasis on durables, services, and
accumulation of assets. To accommodate these changes, the economic structures
of Asian economies will have to adapt significantly. It may require a shift to postindustrial, higher value-added enterprise systems using more skill-intensive
technologies that can sustain higher long-term wages.
Finally, rising regional incomes will build deeper reserves of aggregate
savings, which will, in turn, require more extensive and diverse placement to
yield reasonable rates of return. Until now, a significant portion of this allocation
burden has fallen on western financial markets, sometimes with unwelcome
consequences. In the long run, Asia must more effectively use its own investment
resources and provide the infrastructure and private investment needed to support
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broader regional development and sustained growth. This will require a
dramatically larger capacity for bond and equity finance, which will ultimately be
embedded in a new universe of more highly articulated Asian financial services.
The potential of all these developments for raising living standards is great,
particularly for the majority of Asia’s population that remains poor today.
Inequality, both within and between Asian countries, has risen along with average
incomes in this first phase of regional emergence, as early growth paragons,
especially large cities, has captured the leading edge of globalization.
Asia now recognizes that more determined commitments to regionalism
offer more opportunities for diversification in production, as well as superior
economic gains from regionalism. With the aging population, and fiscal and
financial uncertainties that challenge its traditional export markets, Asia needs a
new source of trade growth. Fortunately, its economies have sustained the highest
growth rates in the world for over a decade since the Asian financial crisis in
1997/98. With the right policy environment, the emergence of a regional middle
class will accelerate this growth and diversify its markets in valuable ways.
Stronger commitments to open multilateralism are required, as access to
Asian market becomes as valuable to Asian economies as its access to western
market. If policy makers can deliver the right combination of hard and soft
infrastructure, vast economic potential can be realized. Many of the pillars of the
regional growth sources will be from the poorest Asian economies. More open
multilateralism across Asia will be more inclusive, and this will propagate growth
dividends where they are needed most, facilitating the economic convergence
necessary to underwrite long-term economic and political stability.
In this study, the role of the middle class in Asia’s economy is examined.
In particular, historical income distribution data from 22 countries are surveyed
and fitted econometrically to lognormal distributions to study how the income
landscape has evolved in recent decades. Theses data are then calibrated to a
dynamic global computable general equilibrium (CGE) model to project regional
economic growth out to 2030 under different scenarios. In each scenario, the role
of and effects on the middle class are examined in detail.
As this empirical work will demonstrate, innovation, diffusion, and
adoption or investment in technologies that promote skill-intensive development
and growth are essential elements of Asia’s strategy to sustain its strong growth.
The current challenge for Asia’s lower and middle income economies is to recruit
a large rural labor force into the formal sector, with an emphasis on creating a
large number of jobs. This emphasis must shift toward job quality, value added,
and development of skills and productivity that can sustain higher incomes as
populations age because of declining birth rates and rising longevity. This poses
an important challenge for most of the region’s economies (Figure 1).
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Figure 1. Aging Asia: Age-Income Profiles across Asia
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Figure 2. Share of Skilled Workers
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In a world where capital is internationally mobile, the only long-run
justification for higher wages is higher labor productivity. This underlies much of
Asia’s success in income growth (Ravallion and Chen 2008). It also highlights
the importance of education and human capital skills development to become the
priority of the economies in the region. At the same time, human capital
investments are needed to facilitate poverty reduction and reduce inequality. The
literature on poverty shows that labor market access is the primary gateway to
sustainable, higher living standards for the majority of the world’s poor (Bardhan
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1997, Carter and Barrett 2006, Dollar and Kraay 2001, Jalan and Ravallion 1998,
Morduch 1998). Moreover, as country conditions improve substantially, a
consensus emerges against extremes of inequality (Rawls 1971, Hirschman and
Rothschild 1973, Atkinson 1995, Roemer 1998, and Persson and Tabellini 1994).
The next section presents a brief historical survey of regional income
distribution and lessons learned. This is followed by a presentation of baseline
projections in Section III and the regional forecast analysis in Section IV. Section
V introduces the simulation scenarios, while Section VI discusses their results.
The concluding section synthesizes discussions and presents policy implications.

II. RECENT HISTORY OF REGIONAL INCOME DISTRIBUTION

By nearly every economic or social indicator, Asia is an extremely diverse
region. While diversity can support more effective market competitiveness and
resource allocation efficiency, greater similarities are more desirable in other
aspects.
Economies with sustained records of livelihood improvement can become
good models for others. In the long run, divergence in per capita GDP growth can
also lead to unwelcome regional disparities. Spatial economic integration has
many advantages (Rodrik 2008, World Bank 1990); the challenge is to identify
and promote the right facilitating policies to capture, sustain, and propagate such
benefits across diverse regions.
On the supply side, enlargement of the market encourages competition and
confers growth externalities between neighbors. Although Asia has been very
competitive in shipping goods to western markets, a more complete regional
integration toward greater market access and economic convergence will require
investments in physical infrastructure, such as the Greater Mekong Subregion
(GMS) corridor system, to overcome remaining trade and transport barriers. Since
these barriers mostly affect low-income countries in the region, removing them
will greatly benefit these countries.
Meanwhile, in addition to the spillovers effects of domestic growth (i.e.,
increased foreign direct investment and proliferation of regional supply chains),
with greater labor mobility in the region, many low-income Asian economies will
reap greater employment, income, and saving opportunities through migration
and remittances (Adams 1991).
On the demand side, the emergence of the middle class in Asia could
support the benefits from open regionalism that accrue due to both diversity and
homogeneity of its economies. This is the opposite of the classical Ricardian
supply-side case for expanding trade. As incomes rise, consumers diversify their
tastes. Enlarging markets across more diverse economies will help satisfy these
tastes more cost effectively. Also, even if regional economies are homogenous, as
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in the European Union, an enlargement of the market offers economies of scale
that can make product differentiation cost effective.
Table 1. Descriptive Statistics on Income Distribution in Asia (US $)
Country
Armenia

Azerbaijan (Baku)

Azerbaijan (Other Urban)

Azerbaijan (Rural)

Bangladesh

Brazil (Major Cities)

Brazil (Other Urban)

Brazil (Rural)

Cambodia

People’s Republic of China

People’s Republic of China (Major Cities)

People’s Republic of China (Other Urban)

Year
1990
1995
2000
2005
1990
1995
2000
2005
1990
1995
2000
2005
1990
1995
2000
2005
1990
1995
2000
2005
1990
1995
2000
2005
1990
1995
2000
2005
1990
1995
2000
2005
1990
1995
2000
2005
1990
1995
2000
2005
1990
1995
2000
2005
1990
1995
2000
2005

Mean
2,340
2,679
3,155
4,513
6,051
3,852
4,000
7,228
3,613
2,392
2,481
4,502
2,761
1,809
1,884
3,332
669
706
760
1,009
6,077
6,777
6,941
7,454
4,947
5,268
5,317
5,596
3,449
3,618
3,710
3,974
705
806
954
1,552
810
1,174
1,685
2,723
1,257
1,797
2,564
4,183
1,003
1,379
1,856
2,877

Mode
1,185
1,363
1,613
2,323
4,618
3,004
3,110
5,817
2,837
1,895
1,962
3,447
2,194
1,465
1,519
2,655
302
327
362
500
866
987
1,025
1,149
628
674
683
755
422
444
455
511
274
307
373
691
229
294
406
644
314
457
662
1,001
274
365
514
777

Median
1,865
2,139
2,523
3,617
5,530
3,546
3,678
6,723
3,333
2,213
2,294
4,119
2,557
1,687
1,754
3,089
513
546
594
798
3,174
3,565
3,669
3,997
2,486
2,654
2,683
2,870
1,712
1,798
1,844
2,006
514
584
698
1,185
532
740
1,049
1,683
792
1,139
1,632
2,596
650
885
1,210
1,859

Std. Dev.
1,772
2,022
2,369
3,368
2,688
1,635
1,709
2,853
1,511
980
1,020
1,987
1,123
703
740
1,347
560
579
608
781
9,924
10,954
11,146
11,733
8,508
9,033
9,098
9,365
6,033
6,320
6,479
6,793
661
767
891
1,313
930
1,446
2,118
3,461
1,549
2,195
3,106
5,282
1,176
1,647
2,159
3,396
Continued.
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Table 1. Continued.
Country
People’s Republic of China (Rural)

Georgia

India

Indonesia

Kazakhstan

Lao People’s Democratic Republic

Malaysia

Mongolia

Nepal

Pakistan

Papua New Guinea

Philippines

Year
1990
1995
2000
2005
1990
1995
2000
2005
1990
1995
2000
2005
1990
1995
2000
2005
1990
1995
2000
2005
1990
1995
2000
2005
1990
1995
2000
2005
1990
1995
2000
2005
1990
1995
2000
2005
1990
1995
2000
2005
1990
1995
2000
2005
1990
1995
2000
2005

Mean
692
981
1,368
2,065
4,670
2,115
3,056
4,672
1,044
1,121
1,336
1,799
1,356
1,835
1,928
2,634
6,566
4,837
4,944
6,035
1,014
1,184
1,107
1,335
4,452
5,296
5,060
6,158
1,790
1,372
1,761
1,846
687
696
784
909
1,622
1,864
1,921
2,745
824
768
735
1,095
2,012
2,089
2,131
2,520

Mode
220
271
363
567
1,438
677
957
1,438
444
474
586
759
609
839
895
1,234
3,182
2,321
2,365
2,897
512
592
553
657
1,247
1,510
1,422
1,781
589
442
572
599
221
222
246
284
894
1,038
1,068
1,525
213
202
196
276
563
587
600
693

Median
472
639
879
1,342
3,154
1,446
2,075
3,155
785
842
1,015
1,349
1,039
1,414
1,493
2,046
5,157
3,787
3,867
4,725
807
940
878
1,054
2,913
3,485
3,314
4,073
1,236
940
1,210
1,268
471
476
532
617
1,330
1,533
1,580
2,257
524
492
473
692
1,316
1,369
1,397
1,639

Std. Dev.
741
1,142
1,633
2,414
5,101
2,255
3,304
5,105
915
987
1,142
1,587
1,138
1,518
1,576
2,137
5,173
3,845
3,940
4,794
771
908
849
1,038
5,146
6,057
5,838
6,985
1,876
1,457
1,860
1,952
731
742
846
983
1,132
1,288
1,331
1,902
997
921
875
1,343
2,326
2,409
2,456
2,942
Continued.
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Table 1. Continued.
Country
Sri Lanka

Tajikistan

Thailand

Timor-Leste

United States (Major Cities)

United States (Other Urban)

United States (Rural)

Uzbekistan

Viet Nam

World

Year
1990
1995
2000
2005
1990
1995
2000
2005
1990
1995
2000
2005
1990
1995
2000
2005
1990
1995
2000
2005
1990
1995
2000
2005
1990
1995
2000
2005
1990
1995
2000
2005
1990
1995
2000
2005
1990
1995
2000
2005

Mean
2,703
1,993
2,261
3,852
2,294
961
1,234
1,578
3,102
3,890
4,050
4,967
712
950
668
805
19,641
19,976
20,863
21,510
18,320
18,890
19,762
20,374
17,575
18,103
19,033
19,650
1,218
743
991
1,270
989
1,037
1,146
1,815
4,816
4,779
5,029
5,705

Mode
1,470
1,083
1,237
2,060
1,144
455
622
815
1,137
1,438
1,491
1,912
314
458
296
354
11,769
12,263
13,623
14,707
10,100
10,795
12,005
12,881
9,291
9,858
10,983
11,819
716
422
586
755
427
452
522
853
173
221
267
411

Median
2,206
1,627
1,849
3,127
1,819
749
982
1,266
2,220
2,792
2,903
3,613
542
745
509
612
16,558
16,978
18,099
18,949
15,022
15,676
16,737
17,486
14,211
14,783
15,846
16,587
1,021
615
832
1,068
747
786
882
1,411
1,589
1,716
1,889
2,374

Std. Dev.
1,914
1,412
1,591
2,771
1,763
773
939
1,174
3,027
3,776
3,940
4,686
607
752
568
688
12,529
12,386
11,960
11,553
12,789
12,701
12,407
12,182
12,789
12,795
12,665
12,481
794
503
642
817
857
892
951
1,469
13,781
12,423
12,407
12,466

Note: Std. Dev = standard deviation of income.
Source: Canback-Dangel, 2010.

The demand of the expanding middle class in the region will compete with
the exports demand, and will eventually become the main driver of growth in the
region, as well as a key determinant of economic structure. To better understand
how this transition will occur, the historical and projected future trends in Asian
income distribution in 22 economies in the region are analyzed and summarized
in this section.
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We look at recent history, which is most relevant given the rapid economic
changes that have taken place in Asia. Therefore, to analyze the reciprocal links
between economic growth and income distribution, historical data on income
distribution by decile in 22 economies from 2010 to 2030 for Asian and other
prominent economies and regions were drawn from the World Bank’s Global
Income Distribution Database (GIDD) and fitted econometrically to continuous
lognormal distributions. Parameter estimates were then used to estimate income
distribution trends by country and calibrated to a CGE model to predict middle
class emergence trends across Asia. The estimation technique is described in
Box 1.
Box 1. Estimation Technique
Using data from the Canback-Dangel Global Income Distribution Database (GIDD) we
econometrically estimated the parameters of lognormal distributions of 34 Asian and other
related economies.1 The lognormal distribution has a continuous distribution function
§ ln x  m ·
(1)
F ( x) 1  1 ¨
¸
v
©
¹
where m and v are mean and variance parameters, each positive, for positive random variable
(income per capita) x > 0. The probability density function is

1

e



(ln x  m ) 2
2v2

(2)
x 2S v
The likelihood function for a sample of observations x is specified as the product of the
densities for each observation (weighted where relevant for grouping), and is maximized using
a nonlinear solution algorithm in STATA program.
The formulas used to derive the distributional summary statistics are as follows. The rth moment about the origin is given by
f(x) =

mr
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standard deviation and half of the squared coefficient of variation can be derived. The mode is
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The quantiles qi are derived by inverting the distribution function:
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2
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The Gini coefficient of inequality is given by
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Gini 2 N ¨
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1

The information from this database are proprietary.

(4)
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III. BASELINE PROJECTIONS OF INCOME DISTRIBUTIONS

This section looks at how income distributions in Asian economies are
expected to shift with growth and structural change in Asia over the next
20 years, with focus on middle class emergence.
We calibrate a global CGE forecasting model with a 2005 reference global
database obtained from the Global Trade Analysis Project (GTAP) Version 7 to a
business-as-usual baseline policy environment. The baseline comprises forecasts
for real gross domestic product (GDP) growth by country over 2010–2030, as
assembled by the World Bank and presented in its annual Global Economic
Prospects reports. We focus on 16 countries, 5 regions, and 10 sectors listed in
Table 22.
Table 2. Classifications of Countries, Regions, and Sectors
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
1
2
3
4
5
1
2
3
4
5
6
7
8
9
10

Country
Australia and New Zealand
Bangladesh
People’s Republic of China
Georgia
Indonesia
India
Kazakhstan
Cambodia
Lao People’s Democratic Republic
Sri Lanka
Malaysia
Pakistan
Philippines
Thailand
United States
Viet Nam
Region
Europe-27
High Income Asia
Latin America and the Caribbean
Rest of Asia
Rest of the World
Sector
Crops
Livestock and Fishery
Energy Extraction and Exploration
Other Minerals and Mining
Processed Food
Textiles and Apparel
Light Manufacturing
Heavy Manufacturing
Utilities
Services

2
The GTAP database contains detailed information on the economic structure and trade flows for 57
sectors in 118 countries and regions.
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Using our parameters estimates in the previous section and our calibrated
global CGE model we forecast the emergence of the middle classes in our sample
economies over the next two decades.
Estimates of absolute and relative sizes of the middle classes in our sample
countries, corresponding to each of the following four alternative definitions of
middle class threshold are presented in Figures 3, 4, and 5:
1.

Mean – population whose per capita incomes are greater than 75% of the
national mean.
Median – population whose per capita incomes are greater than 75% of the
national median. 3 For a lognormal distribution such as the one used to
model income composition in this exercise, the median threshold qualifies
approximately 80% of the domestic population (at different poverty lines in
different countries).4
>$2-a-day PPP (Purchasing Power Parity) Standard – population whose per
capita daily income exceeds $2-a-day.
>$4-a-day PPP Standard – population whose per capita daily income
exceeds $4-a-day.

2.

3.
4.

As these figures suggest, consensus growth estimates for Asia are relatively
optimistic, not only for aggregate real growth but also in terms of the scope of
growth’s benefits. If middle class status can be interpreted as exiting poverty,
then approximately 1 billion more people in Asia will be above the $2-a-day
poverty threshold by 2030, adding to the 2.7 billion people above this level in
2010.
The mean and median thresholds are measured relative to each country’s
income distribution. As such, these represent fairly constant proportions of own
population. Nonetheless, the total number of people above 75% of either income
milestone gives a concrete idea about the distribution of middle-income status
across the region. As would be expected, because mean income is usually above
median, the income group below the mean is uniformly larger, and for
demographic reasons, the People’s Republic of China (PRC) and India dominate
regional emerging middle class status (see Figure 3).

3
4

(2001).

The first two standards are variants of poverty lines defined by Birdsall, Graham, and Pettinato (2000).
The 20th percentile threshold was popularized first by Kuznets (1966) and more recently by Easterley
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Figure 3. Middle Class Emergence to 2030 based on Mean and Median Standards
Mean Standard, Population, Million

Median Standard, Population, Million
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PRC = People’s Republic of China, Lao PDR = Lao People’s Democratic Republic, PNG = Papua New Guinea.
Source: Authors’ estimates.

In contrast, absolute income thresholds can be compared across countries
in terms of population share. As Figures 4 and 5 show, Asian Development
Bank’s (ADB) developing member countries (DMCs) are at various stages of
middle class emergence. In some countries, now approaching middle-income
majorities, over 75% of their population will be in this category by 2030, even
after accounting for inflation. Between now and 2030, under the baseline
scenario, the baseline gross domestic product (GDP) growth is expected to more
than double the share of those with income of $2 or more per day in the largest
countries (i.e. PRC and India). Some lower income countries, such as Cambodia
and Lao People’s Democratic Republic, will see an even greater share in income
growth for the middle income group—evidence of the pro-poor nature of the
regional economic growth and integration process. However, other countries,
such as Timor-Leste and Uzbekistan, will likely see only a modest enlargement of
the middle class unless complementary policies are put in place, such as more
extensive infrastructure development and trade facilitation.
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Figure 4. Middle Class Emergence to 2030 based on >$2-a-day Standard (Million)
>2$ Standard, Population, Million
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PRC = People’s Republic of China, Lao PDR = Lao People’s Democratic Republic, PNG = Papua New Guinea.
Source: Authors’ estimates.

Figure 5. Middle Class Emergence to 2030 based on $4-a-day Standard (Million)
>4$ Standard, % Change

>4$ Standard, Population, Million
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Source: Authors’ estimates.
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Countries with higher levels of per capita energy resource endowments can
expect to benefit substantially from sustained regional growth. Countries with
majorities already at $2-a-day PPP or above (Malaysia and Thailand) will manage
a sustained enlargement of these groups, on that modestly outpaces population
growth.
Table 3 shows the emergence of the Asian middle class in the next 20
years, in terms of the four thresholds described earlier. Both the mean and median
standards are relative to domestic economic conditions, and therefore merely
reflect absolute demographic size of Asia in global population. The absolute
(2005 PPP) middle class thresholds, however, can be used for international
comparisons.
Table 3. Percentage of Emerging Asian Population in the Global Higher Income
Standard
Mean
Median
>$2.00
>$4.00

2010
60
52
25
11

2020
63
55
39
22

2030
67
60
55
39

Source: Authors’ estimates.

The table shows that the share the global middle class in emerging Asia
will more than double by 2030 for the $2-a-day threshold and will more than
triple for the $4-a-day threshold. The basic message of these estimates is that Asia
will have the majority of (i) total population, (ii) non-poor population, and (iii)
over one-third of the world’s population with incomes exceeding $4-a-day.
Finally, Figure 6 presents the projected income distributions in 2010, 2020,
and 2030 for all countries analyzed. These bars estimate changes in domestic and
global income distribution by country and globally, using absolute 2005 PPP
income per day milestones of $1.25, $2, $4, $6, $10, and $20. Based on the
World Bank consensus baseline growth rates, we see a steady but varied progress
across the Asian region.
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Figure 6. Baseline Income Distributions for Consensus Real GDP Growth Trends
(percent of population in each income group)
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IV. REGIONAL GROWTH, INCOME DISTRIBUTION,
AND STRUCTURAL CHANGE TO 2030

This section reports the results of economic forecasts that extend the
baseline trends discussed earlier, to consider a variety of external events that
might affect the level and composition of Asian economic growth over the next
two decades.
An economic forecasting model is no crystal ball, but it does capture a
broad array of structural relationships that can affect long-term patterns of
demand, supply, and resource use. The complexities of today’s global economy
make it unlikely that policy makers relying on intuition or rules-of-thumb will
achieve optimality in either the international or domestic arenas. Market
interactions are so pervasive, and market forces so powerful in determining
economic outcomes that more sophisticated empirical research tools are needed to
help both public and private sector decision makers. CGE models are the
preferred tool for detailed empirical analysis of an economic policy. They are
ideally suited to trade-related analysis because they can detail the structural
adjustments within national economies, as well as the interactions of domestic
markets with international markets. The model is more extensively discussed in
van der Mensbrugghe (2008), but a few general comments will facilitate
discussion and interpretation of the scenario results that follow.5
The CGE model is a system of simultaneous equations that simulate
price-directed interactions between firms and households in commodity and
factor markets. The roles of government, capital markets, and other trading
partners are also specified, with varying degrees of detail and passivity, to close
the model and account for economy-wide resource allocation, production, and
income determination.
The role of markets is to mediate exchange, usually with a flexible system
of prices, the most important endogenous variables in a typical CGE model. As in
a real market economy, commodity and factor price changes induce changes in
the level and composition of supply and demand, production and income, and the
remaining endogenous variables in the system. In CGE models, an equation
system is solved for prices that correspond to equilibrium in markets and satisfy
the accounting identities governing economic behavior. If such a system is
precisely specified, equilibrium always exists and such a consistent model can be
calibrated to a base period data set. The resulting CGE model is then used to
simulate the economy-wide (and regional) effects of alternative policies or
external events.
The distinguishing feature of a general equilibrium model, applied or
theoretical, is its closed-form specification of all activities in the economic system
5
The model used here is typical of modern global models and is based on the LINKAGE model developed
at the World Bank (van der Mensbrugghe, 2008).
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under study. This can be contrasted with more traditional partial equilibrium
analysis, where links to other domestic markets and agents are deliberately
excluded. A large and growing body of evidence suggests that indirect effects
(e.g., upstream and downstream production links) arising from policy changes are
not only substantial, but may in some cases even outweigh direct effects. Only a
model that consistently specifies economy-wide interactions can fully assess the
implications of economic policies or business strategies. In a multi-country
model, such as the one used in this study, indirect effects include the trade links
between countries and regions, which themselves can have policy implications.
The present global modeling facility has been constructed according to
generally accepted specification standards, implemented in the General Algebraic
Modeling System (GAMS) programming language, and calibrated to Version 7 of
the GTAP global economic database.6 The result is a 20-country or region, 10sector global CGE model, calibrated over a 25-year time path from 2005 to 2020.
Apart from its traditional neoclassical roots, an important feature of this model is
product differentiation, where it is specified that imports are differentiated by
country of origin and exports are differentiated by country of destination. This
feature allows the model to capture the pervasive phenomenon of intra-industry
trade, where a country is both an importer and exporter of similar commodities,
and avoids tendencies toward extreme specialization.
Using this aggregation, the dynamic CGE model is calibrated to a baseline
time series reflecting a business-as-usual scenario over 2006–2030. This baseline
comprises consensus forecasts for real GDP obtained from independent sources
(e.g., International Monetary Fund, Data Resources International, and Cambridge
Econometrics). The model is then run forward to meet these expected growth
targets, calculating the implied productivity levels in each year, country, and
region. This calibration yields productivity growth that would be needed to attain
the macro trajectories, and these are then held fixed in the model under other
policy scenarios. Other exogenous macro forecasts could have been used and
compared, but this is the standard way to calibrate these models.
Once baseline trend forecasts for all the regional economies have been
determined, their implied income distributions can be calculated, and the size of
the middle and other classes assessed. This was done using independent initial
year data and lognormal distribution.

6

See e.g., Hertel et al (2008) for GTAP.
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V. COUNTERFACTUAL SCENARIOS

To better understand the role of the middle class in the Asian regional
growth process, it is useful to see how baseline trends could change depending
upon external influences or policy actions on the level and composition of
economic growth in the next two decades. We consider the following two growth
scenarios that are likely to evolve over 2010–2030:
Scenario G1 (Baseline 1) – Business-as-usual growth trend based on World
Bank’s consensus GDP growth rates.
Scenario G2 (Baseline 2) – Lower growth rates, i.e., 50% of GDP growth
rates in G1.
Baselines for regional growth under business-as-usual (G1 and G2). In
addition to the consensus growth baseline used in the previous section, a referent
baseline with less optimistic growth rates, equal for each country to half the
baseline growth rates projected by the World Bank, is considered. The lower rates
are intended less to reveal the direct effect of pessimistic baseline growth than to
show how the same policies (below) affect the regional economy in a lower
growth environment.
1.

2.

3.

4.

Energy price escalation (P). Emerging Asian growth has been
accompanied by very strong dynamics in global energy markets, and longterm conventional energy prices are subject to considerable uncertainty. To
shed light on the region’s growth vulnerability to more pessimistic price
trends, we include a counterfactual scenario in which increases in global
fossil fuel prices will be sustained and increase by 50% in 2030.
Energy efficiency (E). Improvements in energy efficiency have been
shown to be a potent catalyst for economic growth, as well as an important
mitigation strategy against higher energy costs and greenhouse gas
emissions. We consider a scenario with 1% average annual energy
efficiency improvements across economies.
Agricultural productivity growth (A). Agrofood products are critical to
both basic livelihoods and economic growth potential (see e.g., Boucher, et
al 2008, and Datt and Ravallion 1998) because they are tied directly to the
income of the majority of the world’s rural poor and they dominate the
poor’s expenditures. We include a counterfactual with total factor
productivity growth in agriculture of 1% per year from 2010 to 2030.
Skill intensive growth (S). Increasing labor productivity is the key not
only to superior aggregate growth, but also to more extensive growth
benefits across the population (Ravallion and Chen 2007). To assess these
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5.

benefits, this counterfactual assumes a 1% annual labor productivity
growth up to 2030.
Combined scenario (PEAS). This is a combination of all the above
factors.

VI. SIMULATION RESULTS

Table 4 summarizes the macroeconomic results for G1. The three most
salient features of these estimates are: (i) the varied nature of the results across
countries, (ii) strong synergies with the combined policies, and (iii) consistent
pro-poor impact. Overall, simulation results are robust with respect to these
differences in alternative values around the median parameters, and what
variation they exhibit is consistent with economic intuition and the results
interpretation that follows.
Table 4. GDP Results by Country
(percent change from baseline in 2030)
Item
Bangladesh
PRC
Georgia
High Income Asia
Indonesia
India
Kazakhstan
Cambodia
Lao PDR
Sri Lanka
Malaysia
Pakistan
Philippines
Thailand
Viet Nam
Rest of Asia
Total

G1P
–9.37
–6.73
–1.61
–0.97
–7.51
–9.00
–14.37
–10.50
–11.39
–5.84
–7.10
–9.35
–6.04
–6.48
–9.45
–7.18
–5.39

G1PE
–8.66
–4.28
–2.04
–0.13
–5.38
–5.57
–10.75
–9.06
–10.42
–4.96
–4.75
–8.06
–4.31
–1.60
–9.02
–5.76
–3.38

G1PA
–7.34
–4.96
–1.23
–0.64
–5.16
–6.35
–12.53
–6.70
–4.84
–2.91
–6.66
–6.67
–3.39
–4.13
–7.32
–5.64
–3.93

G1PS
11.66
10.70
2.90
–0.82
13.19
11.13
6.66
9.38
11.34
12.63
16.12
7.50
11.01
6.50
7.88
11.75
6.83

G1PEAS
17.50
17.69
3.06
0.46
22.75
21.29
14.62
20.54
33.26
24.65
20.98
17.08
21.05
19.00
15.57
17.70
12.54

GDP = gross domestic product, Lao PDR = Lao People’s Democratic Republic,
PRC = People’s Republic of China.
Note: High income Asia includes Japan; Republic of Korea; Taipei,China; and Singapore.
Source: Author estimates.

Sustained increases in energy prices have clearly an adverse impact across
all economies, even when two decades are allowed for adjustment. Lower growth
hits the entire region, including oil exporters because of fuel substitution (to
domestic coal) by leading importers like the PRC and India. Unfortunately, the
impact of lower growth is most adverse in lower income economies, that are less
competitive and are only on the early stage of integration with the rest of the
world.
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Energy efficiency mitigates these adverse affects, but only partially. The
extent of this benefit depends on the country’s prior energy intensity and its
domestic energy substitution capacity. For example, both the PRC and Thailand
initially have high energy intensity, but the PRC has ample alternative fuel
supplies. Thailand, by contrast, benefits more from energy efficiency because it
has fewer or higher cost alternative supplies.
Unlike in more advanced countries, improving agricultural productivity in
emerging Asia only has limited benefits against higher fuel prices since
agricultural mechanization, and therefore energy intensity, is only limited.
Labor productivity, on the other hand, can have a strong offsetting effect
on higher energy prices. There are two primary reasons for this. Firstly, labor is
arguably still the most important factor of production (in terms of value added) in
most of Asia, and productivity growth in this factor can offset higher costs for
just about any other factor. Second, the Keynesian benefits of labor productivity
growth, in terms of direct income increases for households with high expenditure
propensities, have a strong growth dividend in what is still a region of low
average incomes and commensurately high expenditure propensities.
Strong synergies are apparent when the three factors are taken together for
every economy. This effect results from combining savings in two essential
commodity categories, food and fuel, with higher real incomes from a wage
stimulus. The effects, aggregated over 20 years, more than compensates for
higher energy prices and yields double digit growth dividends in most of the
region’s economies over 2030 GDP values.
Finally, the pro-poor aspect of the combined policies is both strong and
consistent with intuition. Although every country benefits from rising labor
productivity, those with the lowest initial levels of productivity and real wages
benefit the most. These countries see the greatest relative benefit because their
human capital is most in need of improvement and because their competitiveness
improves most as a result of increased labor productivity as a result of policies
that augment human capital development. It has long been recognized that labor
is the prime resource of the emerging Asian economies, and skill-intensive
development is clearly the superior strategy to realize its growth potential.
For the sake of comparison, Table 5 presents analogous scenario results for
real aggregate household consumption. The most significant insight from this
table has to do not with the qualitative results, which mirror GDP in sign across
every country and scenario, but with the magnitudes. Both the negative and
positive effects have wider extremes in terms of real consumption, which would
make the events examined here much more politically sensitive. Negative energy
price effects on GDP can be offset by structural adjustment that transfers
resources from other activities, but they hit purchasing power more directly. At
the other extreme, the benefits of higher wages may accelerate aggregate growth
through the compounding of multiplier effects, but the original impetus for this is
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higher disposable income and a very direct increase in expenditure. Because
productivity growth also lowers domestic real prices, and more so when initial
productivity is lower, poorer countries benefit more in terms of real purchasing
power.
Table 5. Real Aggregate Consumption Results by Country
(percent change from baseline in 2030)
Item
Bangladesh
PRC
Georgia
High Income Asia
Indonesia
India
Kazakhstan
Cambodia
Lao PDR
Sri Lanka
Malaysia
Pakistan
Philippines
Thailand
Viet Nam
Rest of Asia
Total

G1P
–13.20
–15.38
–9.04
–3.29
–7.13
–14.20
–13.34
–18.73
–9.93
–7.56
–11.95
–12.42
–9.42
–8.70
–7.83
–8.07
–10.03

G1PE
–11.89
–10.71
–8.44
–1.31
–5.66
–8.65
–11.11
–16.12
–10.22
–5.06
–9.47
–9.70
–5.83
–1.51
–9.63
–7.17
–6.54

G1PA
–10.20
–11.79
–6.25
–2.74
–3.96
–10.45
–11.06
–12.84
–0.73
–3.04
–10.72
–9.03
–5.99
–5.87
–4.54
–5.47
–7.57

G1PS
10.88
8.60
0.01
–2.40
17.41
10.37
12.06
5.18
20.59
15.83
18.83
6.27
11.40
7.84
13.37
16.80
5.62

G1PEAS
19.01
22.44
2.91
0.33
26.86
25.36
19.36
23.63
44.09
30.09
27.47
17.09
23.51
21.95
19.66
23.63
15.08

Lao PDR = Lao People’s Democratic Republic, PRC = People’s Republic of China.
Note: High income Asia includes Japan; Republic of Korea; Taipei,China; and Singapore.
Source: Author estimates.

Tables 7 and 8 presents the simulation results under the alternative
scenario—lower growth baseline (G2). The GDP results under the low growth
scenario (Table 7) are clearly similar to the results under the business-as-usual
scenario (Table 5). As can be seen in Table 8, while halving consensus growth
rates sharply reduces aggregate income growth over the next 2 decades, the
compositional and relative effects of external shocks and policy responses are
similar under the two scenarios. In other words, structural (as opposed to cyclical
or monetary) policy responses remain effective even when aggregate long-term
growth trends shift. The conclusions of the previous paragraphs thus apply
whether growth expectations are bullish or more temperate. Risk due to energy
price hikes remains substantial, and energy efficiency, agricultural productivity
growth, and skill development can work together to offset this risk and accelerate
regional growth substantially.
The most significant difference between consensus and sub-consensus
baseline results are its pro-poor effects. While pro-poor effects are significant
under both growth scenarios, it is strongest under the low-growth scenario. The
same observation applies to aggregate consumption results, perhaps even more
important to lower income countries. These facts imply that affirming policies
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such as those studied here is even more important when there is uncertainty
regarding aggregate growth potential. When adversity threatens to lower
expectations, even more policy determination is justified to protect and enhance
livelihoods.
Table 6. Real GDP Results by Country
(percent change from baseline in 2030)
Item
Bangladesh
PRC
Georgia
High Income Asia
Indonesia
India
Kazakhstan
Cambodia
Lao PDR
Sri Lanka
Malaysia
Pakistan
Philippines
Thailand
Viet Nam
Rest of Asia
Total

G2P
–8.08
–4.46
–6.23
–0.63
–6.61
–7.33
–10.81
–8.87
–12.18
–5.82
–6.36
–8.86
–4.80
–4.55
–8.99
–5.76
–3.48

G2PE
–7.31
–2.11
–5.77
0.22
–4.70
–3.67
–6.33
–7.44
–11.40
–4.96
–4.01
–7.54
–3.14
0.52
–8.77
–4.38
–1.66

G2PA
–5.87
–2.87
–3.40
–0.34
–4.21
–4.81
–9.32
–5.19
–4.60
–2.13
–5.88
–5.86
–2.22
–2.25
–6.32
–4.16
–2.26

G2PS
15.00
18.42
9.37
–0.43
16.52
14.86
11.37
14.47
14.28
15.83
18.81
10.01
13.89
9.67
10.90
15.08
9.27

G2PEAS
21.15
25.21
16.77
0.75
26.53
26.17
19.80
26.79
41.19
30.40
23.80
19.96
23.93
22.31
20.28
21.14
14.42

GDP = gross domestic product, Lao PDR = Lao People’s Democratic Republic,
PRC = People’s Republic of China.
Note: High Income Asia includes Japan; Republic of Korea; Taipei,China; and Singapore.
Source: Author estimates.

Table 7. Real Aggregate Consumption Results by Country
(percent change from baseline G2 in 2030)
Item
Bangladesh
PRC
Georgia
High Income Asia
Indonesia
India
Kazakhstan
Cambodia
Lao PDR
Sri Lanka
Malaysia
Pakistan
Philippines
Thailand
Viet Nam
Rest of Asia
Total

G2P
–12.08
–11.57
–13.35
–2.73
–6.28
–12.21
–9.20
–15.63
–13.11
–8.08
–12.06
–12.34
–8.17
–7.58
–7.73
–7.35
–7.16

G2PE
–10.72
–7.08
–11.30
–0.87
–5.03
–6.84
–5.99
–13.27
–12.76
–5.83
–9.41
–9.84
–4.90
–0.38
–8.79
–5.86
–4.08

G2PA
–8.86
–8.34
–8.85
–2.20
–3.29
–8.50
–7.16
–9.95
–3.65
–3.39
–10.28
–8.73
–5.06
–5.12
–4.29
–4.88
–5.12

G2PS
14.52
20.73
6.42
–1.82
21.12
15.63
19.15
11.87
19.36
17.56
23.66
8.31
13.98
9.52
15.85
20.18
9.10

Lao PDR = Lao People’s Democratic Republic, PRC = People’s Republic of China.
Note: High Income Asia includes Japan; Republic of Korea; Taipei,China; and Singapore.
Source: Author estimates.

G2PEAS
23.50
34.54
18.05
0.79
30.45
31.36
27.64
30.70
45.32
31.98
33.90
19.70
25.19
23.10
23.57
27.74
17.51
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How far can the policies go to offset lower growth trends? Table 7 gives
some insight on this question, comparing G2 counterfactual outcomes with the
higher G1 baseline. As is apparent in the first column, halving annual baseline
growth rates exacts a heavy toll on the economies of the Asian region,
discounting real GDP by between 25% and 50% by 2030.
The effects of adverse energy shocks and policy regimes are as expected
from the previous results. In no case do remedial policies achieve aggregate
growth benefits that could compensate for 50% lower baseline, but it should be
noted that countries with relatively low skill development per capita will enjoy
the largest offsets against lower regional growth. Bangladesh, Indonesia, Lao
People’s Democratic Republic, Sri Lanka, and Pakistan all offset a large fraction
of their growth disadvantage. Meanwhile, countries with significant agrofood
potential, such as Indonesia, Thailand, the Philippines, also find substantial
growth insurance in the policy package considered here.

VII. CONCLUSIONS AND POLICY IMPLICATIONS

The growth experience often referred to as the “Asian Miracle” has
redefined the modern global economy with new models of international
specialization and dramatically changed geographic patterns of production and
trade. On the demand side, maturity of this regional growth experience has
established new middle class markets in many Asian cities and even entire
nations. Despite this rapid progress, however, Asian regional growth and
prosperity remain works in progress. Significant poor populations exist in most
countries and comprise majorities in many, and income inequality within and
between many regional economies continues to increase.
If Asia can sustain two generations of positive growth trend, how can this
growth be shared across populations within the region? This report examines this
question, with focus on the emerging middle class in the ADB’s DMCs. The
general findings are optimistic, suggesting that Asia can continue and even
accelerate established patterns of poverty reduction and livelihood advancement
beyond poverty. For example, by a $2-a-day PPP standard, Asia will move from
25% of the 2010 middle class to a majority (55%) in 2030. Even by a higher
standard of $4-a-day, Asia will represent 39% of global middle class income.
The first part of the estimation assessed the changing composition of
national incomes across 22 Asian countries, assuming baseline growth rates at
established consensus levels. The results suggest that over the next 20 years,
about 1 billion people will be added to the 2.7 billion Asian middle class (based
on $2-a- day PPP standard). Depending mostly on initial conditions, the rate of
change will be uneven across the region. The PRC and India will provide the
largest number of additional middle class population, and this will reshape
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regional and global markets in their image. At the same time, however, smaller
countries will see faster or slower middle class emergence depending on the
eligibility of their resource base and labor forces for recruitment into higher value
added supply chains.
To a significant extent, the differences in the emergence of a middle class
across Asia will then depend on external events and policy responses. The second
half of this study examined the drivers of regional growth and change using a
global forecasting model. The results are consistent with other previous studies in
suggesting that energy price vulnerability is a critical risk to regional growth. The
study also sheds light on how energy efficiency measures can provide insurance
against this risk. Agricultural productivity growth, which can improve both the
incomes of the rural poor Asian majority and the purchasing power of urbanites,
was also considered. Policies that reduce both energy and food costs, saving
households and enterprises money, can be a potent source of new demand and job
creation.
Finally, in light of the importance of labor resources to the Asian growth
experience, developing skills across the lower income regional economies is
considered. The basic finding supports the view that this is the most critical
prerequisite for realizing the vast economic potential of the Asian region. Higher
incomes, a larger middle class, and the self-sustaining prosperity they generate,
can only be built on the foundation of a skilled and productive labor force that
captures significant value added and channels this into sustained long term
expenditure, saving, and investment.
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The Growth Locomotive of
the People’s Republic of China:
Macro and Terms-of-Trade Impacts
on Neighboring Countries
YINHUA MAI, PHILIP ADAMS, PETER DIXON, AND JAYANT MENON

This paper analyzes the impact that terms of trade (TOT) are likely to have on
the growth of the People’s Republic of China’s (PRC) neighboring countries.
Two scenarios employing a dynamic computable general equilibrium (CGE)
framework are considered: (i) a convergence scenario, where historical trends
are projected; and (ii) a baseline scenario, where technological progress in the
PRC is placed in line with that of the United States (US). The results show
that the PRC’s technological convergence leads to increased world prices for
mining products, and lower world prices for manufactures, especially those
exported extensively by the PRC. On the whole, however, the effects on the
growth and TOT of the PRC’s neighboring countries are relatively small. The
modelling framework used in this study explicitly captures the various
offsetting effects that dampen the impact on TOT and contribute to the small
impact on growth. Furthermore, the additional capital required to finance the
PRC’s growth comes predominantly from domestic savings, placing little
pressure on the global supply of capital. Thus, an awakening PRC is unlikely
to make a dramatic entrance despite the country’s overall positive impact on
the region – although there is nothing to fear, there is also only little to gain.
JEL classification: F17, F47, C68

I. INTRODUCTION

The People’s Republic of China’s (PRC) economy is now the biggest in
Asia. As its role increases, its impact on neighboring economies is also likely to
increase. Therefore, the issue as to whether Asia is a locomotive for growth
depends—to some degree—on how the PRC grows and how this growth affects
the region. This paper analyzes the impact of an awakening PRC on the terms of
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trade (TOT) and growth of its neighbors. This paper focuses on TOT because a
number of studies1 have already examined growth spillovers.2
Issues associated with a country’s TOT have been a longstanding concern
in development economics. In the 1950s and 1960s, the concern was about
deteriorating primary commodity prices relative to manufactured goods, which
harmed developing countries (Prebisch 1950; Singer 1950). In the 1970s, the
concern shifted to relative prices within manufactured goods. Since manufactured
exports from developing countries typically have a lower technological content,
the concern was that their prices would fall relative to the prices of exports from
developed countries (Singer 1971; Wood 1997; Maizels, Palaskas, and Crowe
1998).
Since the mid-1990s, the impact of an awakening PRC on the world has
become a prominent topic in economic discussions. The PRC became a net
importer of crude oil in the early 1990s. Since then it has relied heavily on energy
from overseas, importing one-third of its consumption of crude oil in recent years.
The rapid growth of its manufacturing industries also brought about increased
demand for primary commodities such as iron ore and base metal products. The
PRC’s increasing demand for energy and primary inputs, as well as the rapid
growth of its manufactured exports, has raised concerns about the impact of TOT
on the growth of both developing and developed countries.
To analyze the impact of the PRC’s rapid development on the growth and
TOT of its neighboring countries, a global dynamic computable general
equilibrium (CGE) model that assesses 11 countries3 individually and the rest of
the world (ROW) collectively is used. The advantage of using a CGE framework
is that it represents in detail the structures of the economies under review. With
the rapid globalization of the past 3 decades, the links between the world’s
economies have become more sophisticated, thereby increasing the complexity of
analyzing TOT issues in particular. For example, if the PRC’s demand for energy
contributes to higher energy prices, then energy exporters’ TOT are likely to
enjoy a favorable change, while energy importers’ TOT may deteriorate. The
same would apply to primary products. Higher energy and commodity prices
could lead to higher prices for manufactured goods as well, however, and these
effects need to be considered. It follows that the effects of the PRC’s increasing
demand for energy and primary products on the TOT of its neighboring countries
will depend to a large degree on the economic structures of these economies. The
structural details contained within the CGE model used in this paper
accommodate the sophisticated nature of the issues at hand.
1
See, for instance, Eichengreen, Rhee, and Tong (2004); Fujiwara, Otsu, and Saito (2008); McKibbin and
Woo (2003); Mai, Horridge, and Perkins (2003); Phelps (2004); and Sachs and Woo (2003).
2
Exceptions include Kaplinsky (2006) and Phelps (2004), although neither of these two studies uses a
multi-country modeling approach.
3
The nine largest Asian economies (PRC, India, Indonesia, Japan, Republic of Korea, Malaysia,
Philippines, Singapore, and Thailand) plus Australia and the United States (US).
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The paper is organized into six sections. Section II discusses the
methodology and data. Section III introduces how the PRC’s technological
convergence with developed countries is simulated. The effects of the PRC’s
convergence on neighboring countries are presented in Sections IV and V, with
Section IV analyzing the TOT effects and Section V assessing income and
industry effects, as well as the results of sensitivity tests. A final section
concludes.

II. METHODOLOGY AND DATA

The PRC’s increasing demand for energy and primary inputs is placed in
the context of its convergence in per capita income with developed countries,
achieved through technological progress. Improved technological progress
underlies rapid economic growth in the PRC, and hence rapid growth in the
PRC’s demand for energy and other primary inputs. Historical simulation was
conducted to estimate the degree to which the PRC had to catch up with
technological developments during 1997–2005. The purpose of the historical
simulation is to calibrate the model with historical data, and to estimate
quantitatively the PRC’s technological progress relative to developed countries.
The estimated speed of technological progress during the historical period is then
used to simulate the effects of the PRC’s technological convergence with
developed countries, and to analyze the effects of the convergence on the PRC
and its neighboring countries from 1999 to 2010. Finally, the robustness of the
analysis was tested by supplementing the simulation of the PRC’s convergence in
technology with two other simulations: (i) a change in user preferences toward
imported goods, especially manufactured goods that affect prices of manufactured
exports; and (ii) an alternative scenario of the PRC’s energy efficiency that
affects its demand for energy and therefore world prices for energy products.
The simulations were conducted using the MONASH Multi-Country
(MMC) model. The MMC model is a global dynamic CGE model of 11 countries
and ROW. The model is described in detail in Mai (2004).
A.

Historical Simulation

The most important data for this analysis has been unobserved—
technological convergence. Historical simulation operates in reverse fashion to
standard policy simulation. In a standard policy simulation, quantities and prices
of production outputs and inputs, consumption, and international trade are typical
endogenous variables, while production technology and consumer preferences are
typical exogenous variables. In these simulations, the model is informed of a
change in a technology or policy variable (such as a deterioration in agricultural
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productivity or a tariff cut), and the model calculates the resulting changes to
gross domestic product (GDP), consumption, output, employment, and other
endogenous variables.
In a historical simulation, the model operates in a reverse fashion—with
GDP, production, consumption, and international trade as the exogenous
variables, and the corresponding technical and preference change variables (such
as multi-factor productivity) as the endogenous variables. The model is informed
of changes in GDP, consumption, investment, and other observed variables
during a historical period. It can then impute the necessary changes in technology
and preferences.4
B.

Data Sources and Related Issues

The main sources of data for the macroeconomic variables are the World
Bank’s World Development Indicators and the United Nation’s UNSTATS.
These two sources are supplemented by country sources, such as the PRC
National Statistical Bureau, the Singapore Department of Statistics, and the US
Bureau of Economic Analysis (see the list of statistical references at the end of
this paper). The GTAP version 5 database (Dimaranan and McDougall 2002) is
the main source of input–output and international trade data for the MMC model.
Table 1 presents the growth rates of key macroeconomic variables during
1997–2005 for each country in the model. The data from various sources have
been adjusted to be consistent with each other and with the model database for
1997. The table shows that the PRC enjoyed high GDP growth of about 9% per
year from 1997 to 2005. Within gross national expenditure (GNE), real
investment (or gross fixed capital formation) grew much faster than real private
and government consumption, indicating a high savings rate in the PRC. Both
export and import volumes grew at double-digit rates, much faster than real GDP
and GNE. The volume of exports grew faster than the volume of imports,
contributing to the PRC’s current account surplus during the period.

4

The historical simulation technique using a CGE model is described in detail in Dixon and Rimmer
(2002). Applications to trade that use this technique to estimate technology and preference changes include Dixon,
Menon, and Rimmer (2000); and Mai, Horridge, and Perkins (2003).

Real
Consumption
5.8
5.5
1.6
3.0
3.9
4.5
2.1
3.8
2.4
0.8
3.8
2.4

Real
Investment
10.1
7.2
0.5
0.6
–0.8
–0.7
–0.5
6.0
1.8
0.1
4.6
2.1

Government
Expenditure
7.0
5.9
2.5
4.3
6.4
0.5
2.5
2.7
3.3
2.3
2.5
2.4

Export
Volumes
16.7
14.9
3.7
6.3
5.4
3.1
4.3
3.5
10.2
2.9
3.1
2.1

GDP = gross domestic product, PRC = People’s Republic of China, ROW = rest of the world, US = United States.
Source: Historical simulation.

PRC
India
Indonesia
Thailand
Malaysia
Philippines
Singapore
Australia
Korea, Rep. of
Japan
US
ROW

Real
GDP
8.9
6.4
1.8
2.8
3.7
3.8
4.4
3.4
4.1
1.0
3.2
2.4

Import
Volumes
14.8
12.9
2.3
5.6
4.5
1.9
2.5
6.9
7.2
1.6
7.1
1.8
0.7
1.6
1.4
0.9
2.1
1.9
1.7
1.2
0.6
0.2
1.0
1.4

Population
0.9
1.6
2.1
1.0
2.8
3.0
1.4
2.0
1.0
–0.4
1.1
1.8

Employment

Table 1. Historical Simulation: Growth of Real GDP and Components, Population, Employment, and GDP Price Index
(average annual growth rates 1997–2005, %)
GDP Price
Index
0.9
1.0
–0.5
–1.7
–1.0
–1.1
–1.8
2.8
1.3
–0.4
2.1
–0.1
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C.

The PRC’s Technological Progress During 1997–2005

Table 2 summarizes employment and output data for the PRC and the US.
It also shows estimates of technological progress during 1997–2005, based on
results from the historical simulation. 5 The table shows that the PRC’s total
primary-factor-augmented productivity grew rapidly during this period. At the
aggregate level, the PRC’s total primary-factor-augmented productivity grew by
4.4% per year during 1997–2005, much faster than the 1.3% annual growth rate
for the US. By industry, technological progress for all sectors was faster in the
PRC than in the US, except for agriculture and communications.
From the estimations, the mining sector in the PRC substantially improved.
The historical simulation covers a period during which the PRC overhauled its oil
and gas industry to create vertically integrated oil giants that can compete with
international rivals (Yan 1998; Mai 2002). Because of reforms, however,
employment in the mining industry significantly fell during the period.
Table 2. Historical Simulation: Output, Employment, and Technology
(average annual growth rates 1997–2005, %)
Item
Total
Agriculture
Mining
Manufacturing
Utilities
Construction
Trade
Transport and
communication
Other Services

Output
PRC
8.9
3.7
5.4
10.7
10.3
10.0
11.3
11.5
8.7

US
3.2
4.6
–0.2
1.6
2.4
3.7
4.0
5.3
3.3

Employment
PRC
US
0.9
1.1
–0.1
–4.8
–3.4
–0.2
0.3
–2.8
0.5
–2.7
1.0
3.5
0.7
1.6
0.3
3.6

–2.5
2.3

Technology*
PRC
US
–4.4
–1.3
–3.4
–7.3
–7.0
0.3
–5.2
–2.7
–3.1
–2.5
–6.0
0.0
–5.5
–1.8
–4.6
–1.8

–5.7
–0.4

PRC = People’s Republic of China, US = United States.
* Negative numbers means technological improvement.
Source: The source for technology progress is the historical simulation. See discussion in Section 2.1 and
statistical references, at the end of the paper, for the sources of the output and employment data. The data
from various sources were adjusted for data consistency.

III. THE PRC’S TECHNOLOGICAL CONVERGENCE

This section explains how the PRC’s technological convergence with
developed countries was simulated, as well as the effects of the convergence on
the PRC’s real GDP, GNP, and TOT.

5

In this study, technological progress is defined as an improvement in total primary-factor-augmented
productivity, which is defined as an increase in output relative to a weighted average of all primary-factor inputs.
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A.

Simulating the PRC’s Convergence

The historical simulation outlined in Section 2 represents a “real” scenario
from 1997–2005, in which the PRC continued its convergence in technology with
developed countries—a journey that began in 1978. To analyze the effects of the
technological convergence during 1997–2005, the “real” scenario was compared
with a baseline in which the PRC does not catch up technologically. To obtain
this baseline, it was assumed that, on average, the PRC’s productivity improves in
line with that of the US, as estimated for 1997–2005.
In the baseline, the PRC’s national productivity was assumed to be
growing at 1.3% that of the US, while the sectoral pattern of productivity
improvement estimated in the historical simulation was maintained. In simulating
the PRC’s convergence, total average annual productivity growth was assumed to
be 3.1%, and broken down as follows: 2.4% productivity growth for agriculture,
5.0% for mining, 3.7% for manufacturing, and 2.7% for services. The “real”
scenario is extended to 2010 through a forecast simulation to see the effects in the
long-term. The same forecast simulation from 2005–2010 has been done for the
economies in the model. In this simulation, it was assumed that the PRC and the
US continued their growth trend in 1997–2005. The trend rates of growth during
2005–2010 for countries affected by the 1997/98 Asian financial crisis were
assumed to resemble those of 1990–2005 (Table 3).
Table 3. Forecast Simulation: Growth of Real GDP and Components
(average annual growth rates 2005–2010, %)
Item
PRC
India
Indonesia
Thailand
Malaysia
Philippines
Singapore
Australia
Korea, Rep. of
Japan
US
ROW

Real
GDP
8.9
6.4
3.0
3.7
4.8
3.9
5.3
3.4
4.8
1.2
3.2
2.4

Real
Consumption
5.5
5.2
3.0
3.5
4.5
4.5
2.4
3.8
2.4
1.1
3.9
2.4

Real
Investment
9.5
6.9
2.0
1.0
1.6
0.8
1.0
6.1
1.8
0.2
4.7
2.1

Government Export
Expenditure Volumes
6.6
15.7
5.6
14.3
2.4
4.8
4.4
6.6
6.3
6.6
1.5
4.7
2.8
4.8
2.7
3.5
3.3
10.0
2.4
2.8
2.5
3.2
2.4
2.0

Import
Volumes
13.9
12.3
3.9
5.5
6.0
3.9
3.1
7.0
7.0
1.8
7.2
1.8

GDP = gross domestic product, PRC = People’s Republic of China, ROW = rest of the world,
US = United States.
Source: Simulation results.

The “real” scenario, consisting of the historical simulation for 1997–2005
and the forecast simulation for 2005–2010, forms the convergence scenario. By
removing the annual technological progress for 2000–2010, the baseline is
derived—a scenario where the PRC does not catch up with developed countries.
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Figure 1 shows that the effects of the convergence are measured by the
difference between the convergence scenario and the baseline, or the deviations
of economic variables from their baseline levels in 2010. Table 4 presents a
summary of the growth trend for key macroeconomic variables in the baseline
scenario for the economies in the model.
Figure 1. Historical, Forecast, and Baseline Simulations
Economic
Variables

Forecast
simulation

Effects
of convergence

Historical
simulation

Baseline: No technological
progress or no convergence
for the PRC

1997 1999

2005

2010

PRC = People’s Republic of China.
Source: Authors’ calculations.

B.

Effects of the Convergence on the PRC’s Real GDP and GNP

During 1997–2005, the PRC’s average annual growth rate in real GDP was
8.9%. During the forecast period of 2005–2010, it was assumed that the PRC
continued its historical growth trend of 8.9% per year. Table 4 shows that without
technological convergence, the PRC’s real GDP would grow at a rate of only
4.8% per year, much lower than the convergence rate of 8.9%. Figure 2 illustrates
the different growth path the PRC would take with and without the technological
convergence. With technological convergence, the PRC’s GDP is likely to be
over 50% higher in 2010 (Table 5).

Real
Consumption
2.3
5.4
2.9
3.6
4.5
4.6
2.3
3.8
2.3
1.1
3.8
2.3

Real
Investment
3.9
7.3
1.9
1.1
1.6
0.5
0.8
5.9
1.6
0.1
4.5
1.9

Government
Expenditure
3.4
5.8
2.3
4.6
6.3
1.5
2.8
2.7
3.2
2.4
2.5
2.3

Export
Volumes
11.8
14.3
4.9
6.7
6.7
4.9
4.9
3.5
9.9
2.6
3.1
2.0

GDP = gross domestic product, PRC = People’s Republic of China, ROW = rest of the world, US = United States.
Source: Simulation results.

PRC
India
Indonesia
Thailand
Malaysia
Philippines
Singapore
Australia
Korea, Rep. of
Japan
US
ROW

Real
GDP
4.8
6.5
3.0
3.7
4.8
3.9
5.2
3.4
4.7
1.2
3.2
2.3

Import
Volumes
10.1
12.8
3.9
5.7
6.1
4.0
3.1
6.8
6.9
1.5
7.0
1.6
0.7
1.5
1.3
0.9
1.9
1.8
1.5
1.1
0.5
0.1
1.0
1.4

Population

Table 4. Baseline: Real GDP and Components, Population, Employment, and GDP Price Index
(average annual growth rates 1999–2010, %)

0.8
1.8
1.8
0.9
2.6
2.7
1.4
1.5
0.7
–0.8
0.9
1.6

Employment
0.7
0.4
–0.3
–1.0
–0.2
–1.1
–0.5
2.2
0.3
–1.0
0.2
0.0

TOT
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Figure 2. PRC’s Real GDP: With and Without Technology Convergence
(1999–2010, USD million)
3,000,000
2,500,000

$ Million

2,000,000
1,500,000
1,000,000
500,000
0
1997 98 99 2000 01 02 03 04
Convergence

05

06 07
Baseline

08

09

10

GDP = gross domestic product, PRC = People’s Republic of China.
Source: Simulation results.

Table 5. The PRC’s Convergence: Effects on the PRC’s Macroeconomic Indicators
(%)
Item

Real GNP
Real GDP (Y)
Productivity* (A)
Aggregate capital stock (K)
Aggregate employment (L)
Real consumption
Real investment
Export volumes
Import volumes
Real wage
TOT
GDP price index (Pg)
Rental price (Q)

Baseline:
Average
Annual
Growth Rates
1999–2010
5.2
4.8
–1.3
7.6
0.8
2.3
3.9
11.8
10.1
3.2
0.7
1.6
–0.3

The PRC’s
Convergence:
Average Annual
Growth Rates
1999–2010
8.8
8.9
–4.4
10.2
0.8
5.5
9.5
15.7
13.9
6.3
–0.3
0.9
0.5

The PRC’s
Convergence:
Percentage Deviation
from Baseline
2010
44.2
52.1
–29.6
30.1
0.0
40.1
78.4
45.8
44.6
38.2
–10.4
–7.9
8.6

GDP = gross domestic product, GNP = gross national product, PRC = People’s Republic of China,
TOT = terms of trade.
* Negative numbers represent productivity improvements.
Source: Simulation results.
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In a long-run simulation such as this, it is assumed that aggregate
employment (L) is determined by demographic factors and thus is not affected by
the extra technical progress in the PRC. Accordingly, aggregate employment does
not deviate from its baseline value,6 and so does not contribute to the positive
deviation in real GDP (Figure 3).
Figure 3. The PRC’s Convergence: GDP, Capital, Employment, and Productivity
(percentage deviation from baseline 1999–2010)
60
50
40

Percent

30
20
10
0

–10

1999 2000 01

02

03

04

05

06

07

08

09

10

–20
–30
–40
Real GDP
Aggregate capital stock

Aggregate employment
Productivity

GDP = gross domestic product, PRC = People’s Republic of China.
Note: Negative productivity numbers mean productivity improvements.
Source: Simulation results.

A positive deviation in capital stock, however, does contribute to the
positive deviation in real GDP. The positive deviation in capital stock can be
explained by the following capital market equilibrium condition:
Q 1
(1)
* Fk ( K / L)
Pg A
The technical progress boosts the average capital rental (Q), reduces
production costs (and thus Pg), and thereby generates increases in (Q/Pg).
However, this effect is weak relative to the increase in 1/A, the technological
progress. This also implies an increase in K/L. It is assumed that technical
progress in the PRC does not affect aggregate employment (L). Thus, K must
increase.
Table 5 shows that the 44.2% increase in real GNP is smaller than that of
real GDP following the PRC’s convergence. This is mainly due to two factors.
The first relates to the increase in capital income that partly underlies the
increased GDP that accrues to foreigners, while the second relates to the decline
in the TOT. All else being equal, deterioration in the TOT reduces the price of
6

Although aggregate employment is exogenous, employment by industries is endogenous as labor is
mobile between industries and/or sectors within the PRC.
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output, which includes exports but not imports, relative to the price of
expenditure, which includes imports but not exports. Reductions in the price of
output (or GDP) relative to the price of expenditure (or GNE), in most cases,
cause real GDP to increase relative to real GNP.
C.

Effects of the Convergence on the PRC’s TOT

The simulation results show that the PRC’s TOT declines significantly as a
result of the technological convergence (Figure 4). Starting from the same level in
1999, the PRC’s TOT is about 10% lower by 2010 with the technological
convergence than without it. In the baseline (without the PRC’s convergence), the
PRC’s TOT grows at an average annual rate of 0.7% from 1999 to 2010. With
technological convergence, the PRC’s TOT declines at an average annual rate of
0.3% during the same period.
Figure 4. The PRC’s TOT Declines Due to Technological Convergence
(index of TOT 1999–2010, 1997 = 1)
1.12
1.10

Deviation
in 2010:
−10%

Baseline 1999−2010:
Average annual growth 0.7%

1.08
1.06
1.04
1.02
1.00
0.98
0.96

Convergence 1999−2010:
Average annual growth −0.3%

0.94
0.92

1997 98 99 2000 01 02 03
Baseline

04

05

06 07 08
Convergence

09

10

PRC = People’s Republic of China, TOT = terms of trade.
Source: Simulation results.

Figure 5 shows that the decline in the PRC’s TOT is caused by a strong
decline in its export price index, combined with a moderate increase in its import
price index. More specifically, in 2010, the 10% decline in the TOT is caused by
a decline in the export price index of nearly 9% and an increase in the import
price index of nearly 2% (Table 6). The main factor that influences the PRC’s
export prices is the strong technological progress in the convergence scenario
relative to the baseline. The improvement in the total primary-factor-augmented
productivity in the PRC reduces production costs, leading to reduced output and
export prices.

94 A SIAN D EVELOPMENT R EVIEW
Figure 5. The PRC’s Technology Convergence: Export and Import Price Indexes
(percentage deviation from baseline 1999–2010)
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Terms of trade
Import price index

Export price index

PRC = People’s Republic of China.
Source: Simulation results.

Table 6. The PRC’s Technological Convergence: Effects on the PRC’s Export
and Import Prices
Item

Total exports
Agriculture
Mining
Coal
Manufacturing
Wearing apparel
Electronic equipment
Other manufactures
Services
Total imports
Agriculture
Plant-based fibers
Wool, silkworm
cocoons
Mining
Oil
Manufacturing
Petroleum,
coal products
Services
Source: Simulation results.

GTAP Database: Baseline Simulation: PRC’s Convergence:
Shares of Exports or Shares of Exports or Percentage Deviation
of Export or Import
Imports by
Imports by
Commodity Groups Commodity Groups Prices from Baseline
(%)
(%)
(%)
2010
2010
1997
100.0
100.0
–8.8
2.5
1.2
–1.2
1.9
0.5
–4.4
0.5
0.4
–8.3
86.1
91.3
–9.0
11.0
10.6
–10.5
13.0
17.9
–10.9
9.3
9.2
–10.4
9.4
7.0
–7.6
100.0
100.0
1.8
2.9
2.7
4.4
0.6
0.4
4.6
0.2
3.4
2.1
83.4

0.1
4.0
3.5
77.9

4.2
14.2
16.7
0.6

2.4
10.3

1.6
15.4

14.3
1.4
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The decline in the export price index for agriculture products is less than
that for manufactured goods (Table 6). This is because improvement of
productivity in the agriculture sector is estimated to be slower than that in the
manufacturing sector in the historical simulation. Furthermore, the agricultural
sector uses land as a primary-factor input. In these simulations, additional
technological progress was not allowed to affect the amount of land available for
producers. Fixing the availability of land limits the agricultural sector’s ability to
reduce costs.
Although the improvement of productivity in the mining sector was larger
than that in the manufacturing sector, the sector’s production is significantly
limited by the availability of resources, especially with regard to the oil industry.
In the simulation, it was assumed that the PRC’s technological convergence had
little influence on its oil production. Even though the convergence brings about a
higher demand for oil, the PRC’s oil production continues its resource-limited
growth of 2% per year.7 This means that the PRC’s oil price rises with the strong
increase in demand caused by the technological convergence.
The decrease in the export price index for the mining sector is due to a
decline in the export price for coal. Continuing its historical trend, coal becomes
dominant in the PRC’s mining exports by 2010 in the baseline (Table 6). With
technological convergence, the PRC’s export price for coal is lower than in the
case of no technological progress. The limited availability of resources for coal is
less of a constraint in the PRC than that for oil and gas.
The shares of mining and agricultural products in the PRC’s total exports,
however, are insignificant compared with that of manufactured goods.
Manufactured goods comprise the bulk of the PRC’s total exports. 8 The
9-percentage-point fall in the export price index is therefore mainly attributable to
the fall in the export price index for manufactures (Table 6).
The 2-percentage-point rise in the PRC’s import price index is mainly
attributable to large increases in the prices for agricultural and mining products.
As a result of the PRC’s convergence, the import price index for manufactured
goods rises only slightly by about 0.5%. The import price index of agriculture
rises significantly by 4%, and mining rises by 14%. This is because the PRC’s
convergence leads to increased demand for imported energy and primary inputs
such as oil, iron ore, wool, and cotton.

7

The PRC’s self-sufficiency policy meant that the country reached its domestic-resource limit before it
turned to imports on a large scale in the early 1990s.
8
The service exports presented in Table 4 include only cross-border transactions, or the first two modes of
trade in services. The bulk of the services trade involves movement of people and capital across borders—the third
and forth modes of service trade, which are not explicitly discussed in this study. Trade in services therefore
appears to be insignificant compared to the merchandise trade in Table 6.
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Oil, in particular, registers the largest rise in the import price as a result of
the PRC’s technological convergence. In the simulation, the PRC’s convergence
is assumed not to have a significant impact on oil production in the PRC and in
other countries. Oil production is assumed to be mainly determined by supplyside factors such as resource constraints in the PRC and monopolistic production
behavior in the Middle East.
D.

Effects of Convergence on the PRC’s Economic Structure

As a result of the technological convergence, the PRC’s exports increase
by about 46% and imports by about 45% relative to their respective baseline
levels in 2010. Imports and exports of all commodities and services rise relative
to their baseline levels (Table 7). On the export side, the increase in manufactured
exports is larger than those in agricultural and mining exports. By contrast, the
increase in manufactured imports is smaller than those in agricultural and mining
imports.
The deviation from the baseline of value-added by industries shows a
similar pattern to that of the export volumes. Table 7 shows that, following the
technological convergence, value-added in all sectors expands. However, valueadded of the manufacturing and services sectors rise more than that of the
agricultural and mining sectors.
In the convergence scenario, the PRC’s productivity is assumed to improve
in all sectors relative to the baseline. The improvement in the agricultural sector
is, however, slower than that in the manufacturing and services sectors.
Furthermore, the agricultural sector has land as a fixed factor, limiting its scope to
expand production. Although the mining sector experiences the largest increase in
productivity, its production is significantly limited by resource constraints, as
discussed in Section III.C. Thus, technological convergence causes the PRC to
increase its specialization in manufacturing. Due to resource constraints, the PRC
becomes more dependent on imports for agricultural and mining products.

Meat products
Other meat products
Vegetable oils and fats
Dairy products
Processed rice
Sugar
Food products nec
Beverages
and tobacco products
Textiles
Wearing apparel
Leather products
Wood products
Paper products,
publishing
Petroleum and coal
products
Chemical, rubber,
plastic products

Total
Agriculture
Mining
Manufacturing

Item

Percentage
Deviation of
Export
Volumes from
Baseline
2010
45.8
11.0
9.3
47.0
49.7
22.0
18.0
30.2
22.6
7.5
13.9
37.8
25.0
38.1
22.6
55.5
52.1
44.6
35.4

Baseline
Shares of
Exports by
Commodity
Groups
2010
100.0
1.2
0.5
91.3
0.0
0.2
0.1
0.0
0.1
0.0
1.0
0.4

5.3
10.6
6.3
2.6
0.7

0.3

6.8

13.1

1.6

10.0
0.7
1.7
0.9
3.5

Baseline
Shares of
Imports by
Commodity
Groups
2010
100.0
2.7
4.0
77.9
0.3
0.6
0.8
0.1
0.1
0.1
1.1
0.6

46.9

36.2

36.6
26.5
27.4
30.6
37.6

4.2

0.6

3.3
2.0
1.0
0.7
1.5

3.3

0.5

2.5
3.0
1.2
1.0
1.1

Baseline
GTAP Database:
Percentage
Simulation:
Percentage
Deviation of
Shares of Value Percentage Shares
Import
of Value Added
Added by
Volumes from
by Industries
Industries
Baseline
1997
2010
2010
44.6
100.0
100.0
53.1
20.9
16.3
81.4
4.4
0.9
43.3
37.5
39.6
7.1
0.1
0.0
35.4
0.2
0.1
39.7
0.1
0.0
27.4
0.0
0.0
14.9
1.5
0.9
38.6
0.0
0.0
42.4
0.7
0.4
26.3
0.9
0.6

Table 7. The PRC’s Convergence: Effects on the PRC’s Trade Volumes and Value-Added by Industries
(%)

Continued.

51.1

55.8

40.6
41.9
27.6
61.2
66.7

The PRC’s
Convergence:
Percentage
Deviation from
Baseline
2010
52.1
36.2
39.9
57.2
39.5
40.5
35.6
38.4
27.3
21.9
31.5
47.5
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Percentage
Deviation of
Export
Volumes from
Baseline
2010
66.2
65.7
63.4
54.8
65.4
74.2
58.2
55.8
33.4
39.6

Baseline
Shares of
Exports by
Commodity
Groups
2010
2.8
2.3
1.3
3.7

0.8

1.9
17.9

17.0
9.2
7.0

15.3
1.2
15.4

1.5
11.7

1.6

Baseline
Shares of
Imports by
Commodity
Groups
2010
2.1
4.9
2.9
1.7

48.9
43.8
42.3

38.4
51.3

45.2

.

6.4
2.8
37.3

0.8
1.9

0.9

7.2
4.0
43.1

0.8
4.4

0.7

Baseline
GTAP Database:
Percentage
Simulation:
Percentage
Deviation of
Shares of Value Percentage Shares
Import
of Value Added
Added by
Volumes from
by Industries
Industries
Baseline
2010
1997
2010
27.1
4.1
3.8
38.2
1.7
1.7
47.0
0.5
0.6
35.3
1.5
1.7

nec = not elsewhere classified, GTAP = Global Trade Analysis Project, PRC = People’s Republic of China.
Source: Simulation results

Services

Other mineral products
Ferrous metals
Nonferrous metals
Metal products
Motor vehicles
and parts
Other transport
equipment
Electronic equipments
Other machinery
and equipment
Other manufactures

Item

Table 7. Continued.

67.7
43.5
58.3

77.9
63.9

75.7

The PRC’s
Convergence:
Percentage
Deviation from
Baseline
2010
75.0
81.1
76.3
65.1
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IV. TOT EFFECTS OF THE PRC’S CONVERGENCE
ON NEIGHBORING COUNTRIES

In Section III, the effects of the PRC’s rapid economic growth from 1999
to 2010 is simulated by its technological convergence. As a result, the prices of
agricultural and mining products in the PRC rise relative to their levels without
convergence, while the price of manufactures fall relative to their no-convergence
levels. Consequently, the PRC, as a net importer of agricultural and mining
products, and a net exporter of manufactures, experiences a significant fall in its
TOT. This section analyzes the effects of PRC’s technological convergence on
the TOT of neighboring countries.
Table 8 shows that, as a result of the PRC’s technological convergence, the
TOT of countries rich in resources—such as Australia, Indonesia, and the
ROW—improve. The TOT for the US also improves. India, having an
endowment and production pattern similar to that of the PRC, suffers the second
largest deterioration in its TOT after the PRC.
The magnitude of the TOT effects, however, is generally small for
neighboring countries because the PRC’s convergence has both positive and
negative influences on export and import price indexes. The outcome for
neighboring countries is examined in more detail.
Table 8. The PRC’s Technological Convergence: Impact on Other Countries
(percentage deviation from baseline in 2010, %)
Item
PRC
India
Indonesia
Thailand
Malaysia
Philippines
Singapore
Australia
Korea, Rep. of
Japan
US
ROW

TOT
–10.4
–3.5
2.8
–1.5
–0.1
–0.9
–0.2
1.4
–0.7
–0.8
0.5
2.1

Export Price Index
–8.8
–1.2
4.4
–0.3
–0.2
0.0
1.1
1.7
1.1
0.1
0.7
2.9

Import Price Index
1.8
2.3
1.6
1.2
–0.1
0.9
1.3
0.4
1.8
0.9
0.3
0.8

PRC = People’s Republic of China, ROW = rest of the world, TOT = terms of trade, US = United States.
Source: Simulation results.
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A.

Japan

The PRC’s technological convergence has a small negative impact on
Japan’s TOT. The deviation of Japan’s TOT from its baseline level in 2010 is –
0.8%, or about 14 times less than that for the PRC (Table 8).
On the export side, the deviation from the baseline of the export price
index is 0.1%. This is due to the off-setting effects caused by a fall (negative
deviation from baseline) in the export price index for manufactures and a rise
(positive deviation from baseline) in the export price index for services (third
column of Table 9). Japan’s export price index for services rises because the
services trade in the model includes transport and insurance margins demanded
by international trade transactions. With the PRC catching up in technology, total
world trade expands, leading to increased demand for transportation and
insurance services.
Table 9. The PRC’s Technological Convergence: Effects on Japan’s Trade
Item

Total exports
Agriculture
Mining
Manufacturing
Petroleum, coal
products
Services
Total imports
Agriculture
Mining
Oil
Manufacturing
Petroleum, coal
products
Electronic
equipment
Services

GTAP Database:
Shares of Exports or
Imports by
Commodity Groups
(%)
1997
100.0
0.1
0.0
84.3
0.2
15.6
100.0
5.1
12.0
7.12
58.9

Baseline Simulation: The PRC’s Convergence:
Shares of Exports or Percentage Deviation of
Imports by
Export or Import Prices
from Baseline
Commodity Groups
(%)
(%)
2010
2010
100.0
0.1
0.1
3.1
0.0
n.a.
81.6
–0.3
0.5
18.2
100.0
3.5
15.4
11.0
59.5

13.3
1.6
0.9
2.0
11.2
16.3
–2.2

2.0

2.3

14.1

9.7
24.0

11.4
21.6

–5.1
1.7

GTAP = Global Trade Analysis Project, n.a. = not applicable, PRC = People’s Republic of China,
ROW = rest of the world, TOT = terms of trade, US = United States.
Sources: GTAP database and simulation results.

With the very small deviation in the export price index, the negative
deviation of Japan’s TOT is mainly attributable to a positive deviation in the
imports price index of 0.9%. The positive deviation in Japan’s import price index,
in turn, is caused by a significant rise in import prices for agricultural and mining
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products. In particular, the price index of Japan’s mining imports rises by 11%
due to the PRC’s catching-up (column [b] of Table 10).
Table 10. The PRC’s Technological Convergence: Effects on Japan’s Import Prices
(contribution by commodity groups to the deviation of import price index, 2010)
Item

Total imports
Agriculture
Mining
Manufacturing
Services

Baseline Shares in Percentage Deviation
Contribution to the
Total Imports by
in Import Prices by Percentage Deviation in the
Commodity Groups Commodity Groups Total Import Price Index by
(a)
(b)
Commodity Groups
(c) = (a)*(b)/100
100.0
0.9
0.9
3.5
2.0
0.1
15.5
11.2
1.7
59.4
–2.2
–1.3
21.6
1.7
0.4

PRC = People’s Republic of China.
Source: Simulation results.

However, the effects on Japan’s import price index of the rise in prices for
mining imports are largely offset by the fall in prices for manufactured imports
(column [c] of Table 10). Prices for manufactured imports fall mainly due to a fall
in the price of manufactured imports from the PRC. Although the rise in prices of
mining imports exceeds in absolute terms the fall in prices of manufactured
imports, manufactured imports have a dominant share in Japan’s total imports
(column [a] of Table 10). Thus, overall, Japan’s import price index rises
moderately, leading to a small fall in the TOT.
B.

The Republic of Korea

The Republic of Korea also experiences a small negative deviation in its
TOT due to the PRC’s technological convergence. The deviation in the Republic
of Korea’s TOT from baseline in 2010 is –0.7%, similar to that for Japan.
However, both the Republic of Korea’s import and export price indexes increase
more than those for Japan (Table 9).
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Table 11. The PRC’s Technological Convergence: Effects on
the Republic of Korea’s Trade
Item

Total exports
Agriculture
Mining
Manufacturing
Petroleum, coal
products
Services
Total imports
Agriculture
Mining
Manufacturing
Services

Baseline Simulation: The PRC’s Convergence:
GTAP Database:
Shares of Exports or Shares of Exports or Percentage Deviation of
Export or Import Prices
Imports by
Imports by
from Baseline
Commodity Groups Commodity Groups
(%)
(%)
(%)
2010
2010
1997
100.0
0.4
0.0
80.5

100.0
0.3
0.0
87.4

1.1
2.3
n.a.
0.9

2.5
19.1
100.0
3.6
13.6
67.9
14.8

3.6
12.3
100.0
2.2
14.8
69.6
13.4

14.9
2.3
1.8
2.5
13.0
–0.8
1.3

GTAP = Global Trade Analysis Project, n.a. = not applicable.
Sources: GTAP database and simulation results.

Although the PRC’s convergence tends to bring down the worldwide price
for manufactures, the Republic of Korea’s export price index for manufactures
rises because its manufactured exports are oil-intensive. As the PRC’s
convergence pushes up prices for mining products (especially crude oil), the
prices for petroleum and coal products that use mining products as the main
intermediate input also rise significantly. Since petroleum products comprise a
significant share of the Republic of Korea’s total exports (compared with Japan),
this leads to a small rise in the Republic of Korea’s export price index for
manufactures.
The import price index for manufactures falls less in the Republic of Korea
than in Japan because the Republic of Korea imports a smaller proportion of
manufactures from the PRC than Japan does (Figure 6). The PRC’s export price
index for manufactures falls significantly as it catches up with developed
countries in production technology. Consequently, Japan, importing a larger
proportion of manufactures from the PRC, experiences a larger fall in its import
price for manufactures.
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Figure 6. Share of Manufactured Imports from the PRC in Total Manufactured Imports
(1997 and 2010, %)
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C.

India

The PRC’s convergence leads to an overall fall in export prices and to a
rise in import prices in India. As a result, India’s TOT falls relative to its value in
the baseline by 3.5% in 2010. This is a larger change than those simulated for
other neighboring countries of the PRC (Table 8).
On the import side, the import price index for mining rises in India as in
Japan and the Republic of Korea. However, unlike for Japan and the Republic of
Korea, the rise in the import price index for mining is not offset by a fall in the
import price index for manufactures (third column, Table 12). In India’s case, two
factors contribute to a rise in the import price index for manufactures: a
significant share of petroleum and coal products in total imports, and a small
share of manufactured imports from the PRC in total manufactured imports.
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Table 12. The PRC’s Technological Convergence: Effects on India’s Trade
Item

Total exports
Agriculture
Mining
Manufacturing
Services
Total imports
Agriculture
Mining
Manufacturing
Services

GTAP Database:
Shares of Exports or
Imports by
Commodity Groups
(%)
1997
100.0
6.4
2.4
70.6
20.5
100.0
3.6
10.4
69.4
16.5

Baseline Simulation:
Shares of Exports or
Imports by
Commodity Groups
(%)
2010
100.0
2.8
0.8
80.5
15.9
100.0
6.4
7.0
70.7
15.9

The PRC’s Convergence:
Percentage Deviation of
Export or Import Prices
from Baseline
(%)
2010
–1.2
0.6
4.8
–1.8
0.7
2.3
2.7
12.2
1.3
0.9

GTAP = Global Trade Analysis Project, PRC = People’s Republic of China.
Source: Simulation results.

India has the largest share of petroleum and coal products in total imports
among the nine economies that are analyzed in detail in this paper. The large rise
in the import price for petroleum and coal products following the PRC’s
convergence therefore places significant upward pressure on India’s import price
index for manufactured goods.
Furthermore, India imports less manufactured goods from the PRC than the
other economies presented in Figure 6. The large fall in the price of manufactured
imports from the PRC is therefore not sufficient to offset the upward pressure on
India’s import price index for manufactured goods discussed earlier.
On the export side, the downward pressure that the PRC’s convergence
places on the export price index for manufactured goods plays a more significant
role for India than for the other countries analyzed in this paper. This is because
India’s exports concentrate on labor-intensive manufactures, such as clothing and
other wearing apparel. As a result of the PRC’s convergence, these products have
larger price declines than do the capital-intensive ones, such as motor vehicles
and nonferrous metals (Table 13).
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Table 13. The PRC’s Convergence: Effects on Export Prices for the PRC and India
Item

Manufactures

Meat products
Other meat products
Vegetable oils and fats
Dairy products
Processed rice
Sugar
Food products nec
Beverages and tobacco
products
Textiles
Wearing apparel
Leather products
Wood products
Paper products,
publishing
Petroleum and coal
products
Chemical, rubber,
plastic products
Other mineral products
Ferrous metals
Nonferrous metals
Metal products
Motor vehicles and
parts
Other transport
equipment
Electronic equipment
Other machinery and
equipment
Other manufactures

GTAP Database: Baseline Simulation: PRC's Convergence:
Percentage Deviation of
Shares in Total
Shares in Total
Export Prices from
Exports by
Exports by
Baseline
Commodities
Commodities
2010
2010
1997
PRC
India
PRC
India
PRC
India
86.1
70.6
91.3
80.5
–8.8
–1.2
0.0
0.4
0.0
0.1
–9.2
–3.1
0.5
0.0
0.2
0.0
–4.3
–0.7
0.2
2.3
0.1
1.0
–2.9
0.1
0.0
0.0
0.0
0.0
–5.8
–0.5
0.1
1.8
0.1
1.1
–5.9
–2.6
0.1
0.5
0.0
0.3
–1.0
–0.5
1.8
4.0
1.0
2.3
–3.0
–1.1
0.4
8.6
11.0
8.8
1.7

0.1
13.4
8.9
2.9
0.4

0.4
5.3
10.6
6.3
2.6

0.1
9.5
15.5
4.4
0.6

–6.1
–6.6
–10.5
–8.8
–7.9

–1.0
–1.1
–4.4
–3.2
–1.3

0.7

0.3

0.7

0.3

–8.3

–0.3

0.5

0.5

0.3

0.8

6.4

14.1

6.8
2.2
1.8
1.0
2.9

8.6
1.4
2.2
0.8
2.2

6.8
2.8
2.3
1.3
3.7

7.1
2.4
3.5
0.9
5.9

–4.9
–9.3
–9.2
–7.2
–8.7

1.1
–1.5
–1.1
–0.2
–2.7

0.5

1.2

0.8

2.2

–5.4

–0.8

1.4
13.0

0.9
1.4

1.9
17.9

1.2
1.3

–7.2
–10.9

–1.6
–3.4

12.9
9.3

4.3
12.1

17.0
9.2

5.1
14.9

–9.0
–10.4

–2.0
–3.9

GTAP = Global Trade Analysis Project, PRC = People’s Republic of China.
Sources: GTAP database and simulation results.
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To summarize, India’s TOT worsens mainly due to the following
characteristics in its trade structure: (i) a significant share of mining products in
total imports, (ii) a large share of petroleum and coal products in total imports,
(ii) a small share of manufactured imports from the PRC in total manufactured
imports, and (iii) a concentration of labor-intensive manufactures in its total
exports.
D.

Indonesia

The story is quite different for Indonesia. As a result of the PRC’s
convergence, Indonesia’s TOT improves by 2.8% in 2010 (Table 8). Table 14
shows that the improvement in TOT for Indonesia is mainly attributable to a large
rise in its export price index. Indonesia’s export price index rises by 4.4% in
2010, much more than the rise in its import price index of 1.6% (Table 14). For
Indonesia, the rise in the export price index of mining products following the
PRC’s convergence plays a significant role. Compared with other countries,
Indonesia has a significant share of mining products in its total exports.
Table 14. The PRC’s Technological Convergence: Effects on Indonesia’s Trade
Item

Total exports
Agriculture
Mining
Manufacturing
Services
Total imports
Agriculture
Mining
Manufacturing
Services

GTAP Database:
Shares of Exports or
Imports by
Commodity Groups
(%)
1997
100.0
3.9
20.7
63.8
11.6
100.0
5.3
2.6
70.7
21.4

Baseline Simulation:
Shares of Exports or
Imports by
Commodity Groups
(%)
2010
100.0
2.6
26.2
59.0
12.3
100.0
6.3
4.9
65.5
23.3

The PRC’s Convergence:
Percentage Deviation of
Export or Import Prices
from Baseline
(%)
2010
4.4
2.0
12.6
0.4
2.5
1.6
2.1
13.5
1.1
0.6

GTAP = Global Trade Analysis Project, PRC = People’s Republic of China.
Source: Simulation results.

E.

Malaysia

The simulation results show that the PRC’s convergence has little impact
on Malaysia’s TOT, which is down 0.1% in 2010 (Table 8). For Malaysia,
changes are small to both the export (–0.2%) and import (–0.1%) price indexes
(Table 15).
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Table 15. The PRC’s Technological Convergence: Effects on Malaysia’s Trade
Item

Total exports
Agriculture
Mining
Manufacturing
Services
Total imports
Agriculture
Mining
Manufacturing
Services

GTAP Database:
Shares of Exports or
Imports by
Commodity Groups
(%)
1997
100.0
1.8
4.3
78.6
15.3
100.0
2.2
0.9
81.6
15.3

Baseline Simulation:
Shares of Exports or
Imports by
Commodity Groups
(%)
2010
100.0
1.7
4.9
77.7
15.7
100.0
2.5
1.7
70.8
24.9

The PRC’s Convergence:
Percentage Deviation of
Export or Import Prices
from Baseline
(%)
2010
–0.2
5.3
12.5
–1.5
0.4
–0.1
1.8
10.6
–0.5
0.1

GTAP = Global Trade Analysis Project, PRC = People’s Republic of China.
Source: Simulation results.

On the export side, electronic equipment comprises the dominant share in
Malaysia’s total exports.
Following the PRC’s convergence, prices for electronic equipment fall
significantly. Malaysia’s export price index for manufactures also falls as a result
(Table 15). On the other hand, mining products comprise a significant share of
total exports in Malaysia—although not as large as in Indonesia. As a result, the
effects of the rise in the export price indexes for agriculture, mining, and services
almost completely offset the effects of the fall in the export price index for
manufactures. Thus, the PRC’s convergence leads to a very small change in
Malaysia’s export price index.
Similarly, on the import side, a small fall in the import price index for
manufactures combined with a dominant share of manufactures in total imports
has a negative effect on Malaysia’s import price index. However, this negative
effect is almost completely offset by the effect of the rise in the import price
indexes for agriculture, mining, and services (Table 15).
F.

Singapore

The PRC’s convergence has little impact on Singapore’s TOT (Table 8),
with both the export and import price indexes rising relative to baseline values by
similar amounts (Table 16).
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Table 16. The PRC’s Technological Convergence: Effects on Singapore’s Trade
Item

Total exports
Agriculture
Mining
Manufacturing

Petroleum and
coal products
Electronic
equipment
Services
Total imports
Agriculture
Mining
Manufacturing

Petroleum and
coal products
Electronic
equipment
Services

GTAP Database:
Share of Exports or
Imports by
Commodity Groups
(%)
1997
100.0
0.5
0.0
75.4

Baseline Simulation:
Share of Exports or
Imports by
Commodity Groups
(%)
2010
100.0
0.4
0.0
76.6

The PRC’s
Convergence:
Percentage Deviation of
Export or Import Prices
from Baseline
2010
1.1
1.3
1.8
0.6

5.6

8.8

15.8

44.9
24.0
100.0
1.3
5.5
82.7

42.4
22.9
100.0
1.0
9.5
74.4

–3.1
2.1
1.3
1.4
16.1
–0.8

3.7

5.3

13.6

33.2
10.5

29.4
15.1

–3.7
0.7

GTAP = Global Trade Analysis Project, n.a. = not applicable, PRC = People’s Republic of China.
Source: Simulation results.

Petroleum and coal products have a significant share in Singapore’s
manufactured exports (Table 16). The large rise in the export prices for petroleum
and coal products therefore places upward pressure on Singapore’s export price
index for manufactures. This upward pressure is, however, largely offset by a fall
in export price for electronic equipment. The result is a small rise in the export
price index for manufactures. The small rise in the export price index for
manufactures reinforces the rise in the export price for services,9 leading to an
increase in Singapore’s overall export price index.
On the import side, the downward pressure placed on the import price
index for manufactures by the fall in the import price for electronic equipment
more than offsets the upward pressure caused by the rise in import prices for
petroleum and coal products. This leads to a small fall in the import price index
for manufactures (Table 16). The fall in the import price index for manufactures
offsets the effects of a large rise in the import price index for mining products,
leading to only a small rise in the overall import price index for Singapore.
To summarize, the positive factors that have a strong influence on
Singapore’s TOT are (i) a significant share of petroleum and coal products in
9

As discussed, the PRC’s convergence leads to increased world trade (Table 19) that, in turn, leads to
increased demand for international trade margins such as transport and insurance services. The export price index
for services therefore rises.
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total exports combined with a large rise in the export price index for these
products, (ii) a dominant share of electronic equipment in total imports combined
with a fall in the import price index for these products, and (iii) a large share of
services in total exports combined with a rise in the export price index for
services. The negative factors that have a strong influence on Singapore’s TOT
are (i) a significant share of mining products in total imports combined with a
large rise in the import price index for these products, (ii) a significant share of
petroleum and coal products in total imports combined with a large rise in the
import price index for these products, and (iii) a dominant share of electronic
equipment in total exports combined with a fall in the export price for these
products.
These offsetting factors of more or less equal strength result in a small
overall effect of the PRC’s convergence on Singapore’s TOT.
G.

Thailand

As a result of the PRC’s convergence, Thailand’s TOT falls relative to its
baseline value by –1.5% in 2010 (Table 8). The export price index falls by a
relatively small –0.3%, while the import price index rises by 1.2% in 2010
(Table 17).
For Thailand, a dominant share of electronic equipment and other
machinery and equipment in total exports combined with a fall in the export
prices for these products leads to a fall in the export price index for manufactures.
This negative effect on Thailand’s export price index is largely offset by the
effect of a rise in the export price index for services. The result is a very small
decline in the overall export price index for Thailand (Table 17).
Similarly, on the import side, a dominant share of electronic equipment and
other machinery and equipment in total imports combined with a fall in the
import prices for these products leads to a fall in the import price index for
manufactures. This negative effect on Thailand’s import price index offsets
partially the effect of a large rise in the import price index for mining products.
The result is a moderate rise in the import price index of 1.2%.
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Table 17. PRC’s Technological Convergence: Effects on Thailand’s Trade
Item

Total exports
Agriculture
Mining
Manufacturing
Electronic
equipment
Other machinery,
equipment
Services
Total imports
Agriculture
Mining
Manufacturing
Electronic
equipment
Other machinery,
equipment
Services

GTAP Database:
Shares of Exports or
Imports by
Commodity Groups
(%)
1997
100.0
1.9
0.3
77.4
25.1

The PRC’s
Baseline Simulation:
Convergence:
Shares of Exports or
Percentage Deviation of
Imports by
Commodity Groups Export or Import Prices
from Baseline
(%)
2010
2010
100.0
–0.3
1.5
3.8
0.5
16.3
76.7
–1.1
25.0
–3.3

10.5

13.4

–1.9

20.5
100.0
2.2
7.1
75.5
16.6

21.3
100.0
2.5
7.4
64.9
12.9

1.5
1.2
2.7
15.0
–0.6
–3.3

20.5

13.3

–1.4

15.2

25.2

0.7

GTAP = Global Trade Analysis Project, PRC = People’s Republic of China.
Source: Simulation results.

H.

Philippines

The simulation results show that the PRC’s convergence results in a fall of
–0.9% in the Philippines’ TOT (Table 6). The fall in TOT is attributable to a rise
in the import price index of 0.9% (Table 18), with the export price index
changing little.
On the export side, a dominant share of electronic equipment in total
exports combined with a fall in the export prices for these products leads to a fall
in the export price index for manufactures. This negative effect on the
Philippines’ export price index is offset by the effect of a rise in the export price
index for services (Table 18).
On the import side, a dominant share of electronic equipment in total
imports combined with a fall in the import prices for these products leads to a fall
in the import price index for manufactures. This negative effect on the
Philippines’ import price index partially offsets the effect of a large rise in the
import price index for mining products. The result is a rise in the import price
index of 0.9%.
To summarize, the two positive factors that have a strong influence on the
Philippines’ TOT are (i) a dominant share of electronic equipment in total imports
combined with a fall in the import price for these products, and (ii) a rise in the
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export price index for services. The two negative factors that have a strong
influence on the Philippines’ TOT are (i) a dominant share of electronic
equipment in total exports combined with a fall in the export price for these
products, and (ii) a large rise in the import price index for mining products.
Table 18. The PRC’s Technological Convergence: Effects on the Philippines’ Trade
Item

Total exports
Agriculture
Mining
Manufacturing

Electronic
equipment
Services
Total imports
Agriculture
Mining
Manufacturing

Electronic
equipment
Services

GTAP Database:
Shares of Exports or
Imports by
Commodity Groups
(%)
1997
100.0
1.6
0.8
62.2

Baseline Simulation: The PRC’s Convergence:
Shares of Exports or Percentage Deviation of
Export or Import Prices
Imports by
from Baseline
Commodity Groups
(%)
(%)
2010
2010
100.0
0.0
1.5
4.7
0.7
3.1
56.6
–1.2

37.2
35.5
100.0
2.4
5.6
69.7

32.6
41.3
100.0
2.6
7.6
60.3

–2.4
1.1
0.9
1.8
13.9
–1.1

23.9
22.4

18.6
29.5

–3.0
0.7

GTAP = Global Trade Analysis Project, PRC = People’s Republic of China.
Source: Simulation results.

V. THE GROWTH EFFECTS OF THE PRC’S CONVERGENCE
ON NEIGHBORING COUNTRIES
A.

Effects on Export Volumes and Production Mix

The PRC’s convergence leads to small changes in the total export volumes
of its neighboring countries (Table 19). While the neighboring countries export
less to their traditional markets such as the US, Japan, and the ROW, they export
more to the PRC (Table 20).
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Table 19. The PRC’s Convergence: Effects on Export Volumes by Commodity Groups
(percentage deviation from baseline 2010)
Item

India Indonesia Thailand Malaysia Philippines Singapore Korea, Japan
Rep. of
Total exports
0.0
–1.8
–0.3
–1.1
–1.8
–0.5
0.7
2.6
Agriculture
6.2
2.6
2.8
6.8
9.4
0.4
2.8
7.7
Mining
8.5
2.5
3.3
2.0
3.4
n.a.
n.a.
n.a
Manufactures –1.7
–4.1
–1.8
–3.1
–6.3
–2.0
0.0
1.2
Services
7.3
2.0
4.9
8.2
3.6
4.8
6.0
8.6

n.a. = not applicable, PRC = People’s Republic of China.
Source: Simulation results.

Table 20. The PRC’s Convergence: Effects on Imports into the US, Japan, ROW,
and the PRC
(percentage deviation from the baseline 2010)
Item
Total (from all sources)
PRC
India
Indonesia
Thailand
Malaysia
Philippines
Singapore
Korea, Rep.of
Japan

US
1.8
42.7
–6.6
–10.7
–7.5
–8.8
–9.7
–10.1
–14.1
–7.0

Import volumes into
Japan
ROW
3.2
1.4
39.0
51.2
–6.2
–1.6
–8.8
–6.1
–9.9
–2.3
–9.5
–2.0
–15.8
–4.1
–12.5
–4.4
–17.5
–9.0
n.a.
–3.8

PRC
44.6
n.a.
47.6
42.9
49.1
51.1
42.6
46.8
36.7
44.7

PRC = People’s Republic of China, ROW = rest of the world, US = United States.
Source: Simulation results.

Table 20 shows that in the US, Japan, and the ROW markets, the PRC’s
convergence leads to a large increase in imports from the PRC, while imports
from all other countries and/or regions fall. However, for the PRC’s neighboring
countries, this negative impact on their exports is greatly softened by a large
increase in their exports to the PRC.
For the Republic of Korea and Japan, which send a larger proportion of
their exports to the PRC than other countries presented in Figure 7, the fall in
their exports to other markets is more than compensated for by the increase in
their exports to the PRC, leading to an increase in their total export volumes. In
terms of commodity composition, exports of manufactures fall for most of the
PRC’s neighboring countries, except the Republic of Korea and Japan. Exports of
agricultural and mining products and services, on the other hand, rise as a result
of the PRC’s convergence (Table 19).
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Figure 7. The Share of Exports to the PRC in Total Exports
(1997 and 2010, %)
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Again, the decline in the export of manufactures is due to declining exports
of these products to non-PRC markets. The neighboring countries’ exports of
manufactures to the PRC market increase as a result of the convergence. Indeed,
the PRC’s convergence not only leads to a large increase in its export of
manufactures, convergence also leads to a large increase in its import of
manufactures, primarily electronic equipment, other machinery and equipment,
and chemical–rubber–plastic products.
Table 21 shows that electronic equipment, other machinery and equipment,
and chemical–rubber–plastic products comprise large shares of both the PRC’s
total exports and imports. For these products, the PRC is part of a production
network. For example, the production in the PRC of electronic equipment
requires imports of electronic equipment from its neighboring countries as
intermediate inputs.

Exports
to the
World
58.2
–6.6
–10.4
–5.3
–7.6
–9.4
–5.0
–8.3
–3.7

Exports
to the
PRC
n.a.
62.7
64.5
66.7
63.5
52.8
62.5
47.1
48.5

Electronic
Equipment

Exports
to the
World
55.8
0.8
–1.9
0.4
1.8
–2.2
–0.8
0.1
0.7

Exports
to the
PRC
n.a.
61.3
61.7
59.5
61.0
53.0
53.9
44.0
49.4

Machinery and
Other Equipment

PRC = People’s Republic of China, n.a. = not applicable.
Source: Simulation results.

PRC
India
Indonesia
Thailand
Malaysia
Philippines
Singapore
Korea, Rep. of
Japan

Item

Chemical, Rubber,
and Plastic
Products
Exports Exports
to the
to the
World
PRC
35.4
n.a.
5.0
57.8
2.1
53.7
8.1
50.9
8.0
59.2
6.4
43.9
4.7
52.4
8.2
35.5
4.9
48.6
Imports
from the
World
51.3
–1.8
3.3
–3.6
–3.5
–5.8
–3.4
–1.7
13.0

Imports
from the
PRC
n.a.
57.0
58.8
56.3
62.3
61.8
53.1
51.7
57.2

Electronic
Equipment
Imports
from the
World
48.9
-4.3
0.1
-0.7
-0.1
1.1
-0.3
-2.5
8.5

Imports
from the
PRC
n.a.
56.4
65.4
60.7
57.8
51.1
51.4
61.0
45.8

Machinery and
Other Equipment

Table 21. The PRC’s Convergence: Effects on the Exports and Imports of Manufactures
(percentage deviation from the baseline 2010)

Imports
from the
World
46.9
–2.1
–1.4
–0.3
–0.6
–1.8
0.8
4.4
0.2

Imports
from the
PRC
n.a.
33.7
36.1
38.4
38.3
34.8
39.0
41.4
32.8

Chemical, Rubber,
and Plastic Products
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The technological convergence intensifies the PRC’s role in these
networks. The convergence leads to a large increase in the neighboring countries’
exports (imports) of electronic equipment, other machinery and equipment, and
chemical–rubber–plastic products to (from) the PRC; on the other hand, the
neighboring countries’ total exports (imports) of these products to the world
either fall or increase at slower rates (Table 21). Therefore, as a result of the
PRC’s convergence, the neighboring countries reduce their trade in such products
with non-PRC partners and trade more with the PRC.
Table 22 shows that for neighboring countries, the PRC’s convergence
leads to a pattern of change in the production mix similar to that for exports.
Other than a few exceptions, value-added for manufactures contract, while that
for the primary and services sectors expand for the neighboring countries.
Table 22. The PRC’s Convergence: Effects on Value Added by Sector
(percentage deviation from baseline 2010)
Item

India Indonesia Thailand Malaysia Philippines Singapore Korea, Japan
Rep. of
GDP
–1.1
0.0
–0.2
0.2
0.0
0.6
0.5
0.0
Agriculture
0.2
0.2
0.8
1.5
0.0
0.5
0.1
0.1
Mining
1.9
0.6
0.4
1.4
0.7
n.a.
–0.2
0.1
Manufactures –1.9
–1.9
–2.1
–3.2
–2.5
–2.4
–0.4
–0.8
Services
–0.9
0.5
0.1
3.2
0.6
1.4
0.4
0.2
GDP = gross domestic product, , n.a. = not applicable, PRC = People’s Republic of China.
Source: Simulation results.

B.

Why are the GDP Effects Small?

The impact of the PRC’s convergence on the real GDP of neighboring
countries is mixed, but overall very small—less than one percentage point for all
but India. India’s real GDP decreases by about 1.0% as a result of the PRC’s
technological convergence (Table 23).
Table 23. The PRC’s Convergence: Effects on Macroeconomic Variables
of Neighboring Countries
(percentage deviation from baseline 2010)
Item
Real GNP
Real GDP
Capital stock
Employment
GDP price
index
Capital rental
Real wage
TOT
Rates of return

India Indonesia Thailand Malaysia Philippines Singapore Korea, Japan
Rep. of
–1.7
1.1
–1.1
0.4
–0.6
1.0
0.5
–0/1
–1.1
0.0
–0.2
0.2
0.0
0.6
0.5
0.0
–1.5
0.0
–0.7
–0.4
0.1
0.1
0.2
–0.1
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
–2.8
–3.6
–3.0
–3.5
–0.8

1.6
–0.9
–2.1
2.8
–0.1

–2.0
–2.2
–2.5
–1.5
–0.4

–1.1
–1.8
–2.5
–0.1
0.4

–0.6
–0.7
0.1
–0.9
0.2

GDP = gross domestic product, GNP = gross national product, TOT = terms of trade,
PRC = People’s Republic of China,.
Source: Simulation results.

–1.2
–1.0
0.7
–0.2
0.7

–0.1
0.2
0.0
–0.7
0.9

–0.9
–1.1
–0.5
–0.8
0.1
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Output can expand only when there are increases in production factors
employed (an increase in L or K) or improvement in productivity (a reduction in
A). In the simulation of the PRC’s convergence, the following assumptions are
made: (i) aggregate employment is determined by long-run factors, such as
population growth and labor force participation rates, and therefore is exogenous
in the simulation of the PRC’s convergence in technology; and (ii) productivity of
the neighboring countries is also exogenous. Thus, the changes in output mainly
come from changes in capital stock employed.
From the equilibrium condition in the capital market, or equation (1), with
the L and A exogenous, changes in capital stock (K) are mainly determined by
changes in rental price relative to output price (Q/Pg). Q/Pg, in turn, is a function
of the rate of return on capital and TOT.10
Table 23 shows that the PRC’s convergence also leads to small changes in
the neighboring countries’ rate of return on capital. This is because the PRC has a
high savings rate, as is well known. Foreign capital accounts for a very small
proportion of the PRC’s total capital stock. When the PRC converges with
developed countries in technology, the additional capital required to finance the
increase in GDP comes mainly from domestic savings.
The small changes in rates of return to capital and TOT lead to small
changes in the Q/Pg term, and thus to small changes in capital stock. As a result,
the PRC’s convergence leads to small changes in real GDP for the neighboring
countries.11
It is natural to raise the question that if the PRC can finance its high growth
out of domestic savings, why is it important for the PRC to open its economy to
foreign investment? The answer lies in the spillover effects of foreign investment.
Foreign investment brings about more advanced production technology as well as
management skills. The key benefit of foreign investment is improvement in
productivity as other players in the host industry catch up with the performance
standards set by foreign investors (Mai 2004; Menon 1998). 12 The fact that
domestic, rather than foreign, savings will fuel most of the PRC’s future growth
should also allay the fears of some of its neighbors that compete for similar types
of foreign direct investment (FDI). Some of the member countries of the
Association of Southeast Asian Nations (ASEAN), in particular, have expressed
concern that the PRC’s growth has occurred at the expense of FDI flowing into
10

The terms Q/Pg can be expanded to

Q P2
where P2 is asset price. The first term is the rate of return on
P 2 Pg

capital. The second term is a function of TOT because P2 includes import prices but not export prices, and Pg
includes export prices but not import prices.
11
Changes in indirect taxes will also affect real GDP. That effect is small in this simulation and is therefore
ignored in the discussion.
12
It would be interesting to see how the simulation results would change if productivity in the PRC and its
neighboring countries responded endogenously to flows of FDI. While there are many theories about why FDI
would improve productivity, empirical estimates of such productivity improvement are scarce. Further modelling
research on this issue is important, but beyond the scope of this paper.
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their home countries. The results presented here suggest that even if this were true
in the past, it is unlikely to be the case in the future.
C.

Effects on GNP

The effects of the PRC’s convergence on real GNP in neighboring
countries are presented in the first row of Table 23. For the PRC, the convergence
leads to a much smaller increase in real GNP than in real GDP. For the
neighboring countries, the results vary.
The difference between the effects on real GDP and GNP can be largely
explained by each country’s respective TOT. As discussed earlier, an
improvement (deterioration) in the TOT increases (reduces) the price of output,
which includes exports but not imports, relative to the price of expenditure, which
includes imports but not exports. Increases in the price of output (or GDP)
relative to the price of expenditure (or GNE) will, in most cases, cause real GNP
to increase relative to real GDP. Such is the case for the PRC and most of the
countries under review.
Another factor that explains the difference between real GDP and GNP is
net income from abroad. As a result of the PRC’s convergence, the PRC’s rental
price for capital rises significantly, while rental prices for capital in other
countries either fall slightly or remain largely unchanged. Those countries that
hold a larger proportion of their outward investment stock in the PRC therefore
benefit more from its convergence.
For Singapore, real GNP rises notably more than real GDP, even though
Singapore’s TOT declines as a result of the PRC’s convergence. This is because
Singapore is among the 10 largest source countries for foreign investment in the
PRC. Furthermore, Singapore’s outward stock of foreign investment is very large
relative to its GDP.
Finally, two sensitivity tests were conducted to check the robustness of the
results. Changes of assumptions about user preferences in favor of imports and
the PRC’s energy efficiency did not affect the main findings to any significant
degree.

VI. CONCLUDING COMMENTS

The PRC’s rapid economic growth generates both positive and negative
effects on the TOT of neighboring countries. Simulations using the MMC model
show that technological convergence and the resulting rapid economic growth in
the PRC leads to (i) an increase in the world price for energy and primary inputs;
(ii) a decrease in the world price for manufactured goods; and (iii) expanded
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world trade and therefore an increase in the world price for services exports such
as transportation and financial services.
These changes in world prices have positive and negative effects on the
TOT of neighboring countries, depending on each country’s respective economic
structure (Table 24).
Table 24. Positive and Negative Effects on Neighboring Countries’ TOT
Item
Increase in the world price for
energy and primary inputs
Decrease in the world price
for manufactured goods

Increase in the world price for
services exports

Positive Effects on TOT for:
Net exporters of energy and
primary inputs such as
Australia and Indonesia
Importers of manufactured
goods, especially imports
from the PRC, such as Japan
and the Republic of Korea
The PRC’s neighboring
countries a

Negative Effects on TOT for:
Net importers of energy and
primary inputs such as Japan
and the Republic of Korea
Exporters of manufactured
goods, especially those
exporting similar goods to the
PRC, such as India

TOT = terms of trade, PRC = People’s Republic of China.
a
Neighboring countries include India, Indonesia, the Republic of Korea, Japan, Malaysia, the Philippines,
Singapore, and Thailand.
Source: Simulation results.

The historical simulation demonstrated that neighboring countries
responded to the rapid growth of the PRC by expanding their trade and
investment linkages with it (e.g., the network of production for electronic and
other goods in the region). This, in turn, strengthened the positive effects on their
TOT, leading to an overall small improvement in the TOT, despite the increase in
the world price for energy and primary inputs.
The overall impact on exports of neighboring countries is also small. While
the PRC replaced some of the neighboring countries’ exports in their traditional
markets, in the process, the PRC itself became an important export destination for
these neighboring countries. As part of production networks involving
neighboring countries, its convergence increases imports into the PRC of not only
agricultural and mining products, but also manufactures and services.
The impact of the PRC’s convergence on the real GDP of its close
neighbors is also small. There are two main reasons for this. The first is that the
additional capital required to finance the increase in the PRC’s real GDP comes
mainly from domestic savings. Foreign capital constitutes a very small proportion
of the PRC’s total capital stock. While rapid growth in the PRC places significant
pressure on the world’s supply of natural resources, it places little pressure on the
global supply of capital. This should also allay the fears of some of its neighbors
which compete for similar types of FDI (e.g., ASEAN countries) that future
growth in the PRC may occur at the expense of FDI flowing into their countries.
The second reason relates to the fact that any productivity improvements induced
by an expansion in trade and investment flows have not been taken into account
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in this study. If this factor is taken into account, the PRC’s convergence could
have led to a larger positive impact on the real GDP of neighboring countries.
The impact of the PRC’s convergence on neighboring countries’ real
GNP—a better welfare measure than real GDP—is small. There are two reasons
for this as well. The first is that the overall impact of the PRC’s convergence on
neighboring countries’ real GDP is small. The second is that the overall TOT
impact on neighboring countries is also small.
In summary, the macro and TOT effects of the PRC growth locomotive are
positive, supporting the view that the PRC’s growth presents more opportunities
than risks. But almost all of these effects are small. If this appears counterintuitive, then it could be because the framework employed here takes into
account the offsetting effects. Therefore, although an awakening PRC will have
an overall positive impact on the region, its entrance is unlikely to be dramatic.
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Asia’s Post-Global Financial
Crisis Adjustment: A Model-Based
Dynamic Scenario Analysis
MASAHIRO KAWAI AND FAN ZHAI

Using a dynamic global general equilibrium model, the paper assesses the
short- and medium-term impacts of the global financial crisis for Asian
economies and the implications of post-crisis adjustment in East Asia for the
world economy. The analysis suggests that East Asia may not be severely hit
permanently by the global financial crisis, and that a worldwide fiscal
stimulus could play an important role in stabilizing the global economy in
crisis. East Asia’s efforts toward strengthening regional and domestic
demand, in conjunction with more flexible exchange rate regimes, will
promote more balanced regional growth, facilitating an orderly global
rebalancing. However, despite the growing size of emerging East Asia in the
global economy, the region’s growth rebalancing has only modest spillover
effects on the rest of the world. Emerging East Asia can contribute to global
growth, but it alone cannot become the sole engine leading post-crisis growth
in the world economy.
JEL classification: C68, E62, F32, F47, G01

I. INTRODUCTION

Since the outbreak of the global financial crisis in the fall of 2008, Asian
economies have experienced substantial growth swings. In the initial stages of the
crisis, as global aggregate demand dropped due to the falling consumer and
investor confidence, exports from all major East Asian economies declined
sharply. Imports from these countries also plummeted at almost similar rates to
those of export declines, reflecting the tightly knit regional production networks
and supply chains in Asia. Given the high trade dependence in most Asian
economies, the slump in trade significantly dragged down their economic growth
in the fourth quarter of 2008 and the first quarter of 2009.
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But the Asian economies rebounded strongly beginning in the second
quarter of 2009. The extraordinarily massive economic stimulus provided by
governments and central banks across major advanced and emerging
economies—including those in Asia—in response to the crisis helped stabilize
financial markets, improved the confidence of investors and consumers, and
fostered the recovery of economic activity. 1 As a result, the inventory cycle
turned from depleting to rebuilding in most parts of the world and global trade
rebounded. The improved external environment, together with stronger domestic
demand spurred by these policy stimulus measures, led to a dramatic V-shaped
recovery in Asian economies. By the end of 2009, most Asian economies
resumed their pre-crisis growth levels. Some of them have begun to moderate
their macroeconomic stimulus policies in the face of the increasing risks of
overheating, inflation, and asset price bubbles.
The global recovery now remains on track but faces considerable downside
risks. The recent unfolding of the European sovereign debt crisis has highlighted
the risks arising from the rapid accumulation of public debt, suggesting that the
positive effects of fiscal stimulus could be more than offset by the markets’
concerns over long-term debt sustainability. With most advanced economies
embracing fiscal consolidation in the coming years and inventory restocking
gradually running its course, the future pace of global recovery will be largely
contingent on the degree to which the sources of demand are able to shift from
the public to the private sector. However, given that the reconstruction of the
financial sector and the deleveraging of private balance sheets could take a long
time to resolve and that the unemployment rate remains high in major advanced
economies, we expect to observe a slower global economic growth and
consequently an extended shortfall in global aggregate demand in the years to
come.
The slower growth of aggregate demand in advanced economies will pose
significant challenges for Asian economies. With an export-oriented development
strategy, emerging Asian economies have maintained not only high growth, but
also large current account surpluses in the past decade, contributing to the global
current account imbalance. As economic growth in advanced economies remains
slow, in order to sustain growth, Asian economies need to change the source of
their growth from exports to extraregional markets to regional and domestic. The
reorientation of growth toward Asia’s internal demand can contribute to the
orderly correction of the global imbalance. In fact, the ongoing crisis has indeed
1
Immediately after the eruption of the global financial crisis, governments and central banks around the
world responded swiftly to deal with liquidity and solvency problems of affected financial institutions through
easing monetary policy and recapitalizing or restructuring troubled financial institutions. In addition to such
measures, fiscal stimulus packages have been implemented around the world to boost demand. The IMF estimated
that the total amount of fiscal stimulus in the G-20 countries amounts to $692 billion in 2009, about 1.4% of their
combined GDP. The US, People’s Republic of China, Japan, and Germany are the key contributors of global fiscal
stimulus, with stimulus packages worth approximately 2% of their respective GDP.
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induced a partial and disorderly correction of the global imbalance, with a large
contraction of demand in the United States (US), a sharp increase in US
household savings and an improvement in its current account. This adjustment
has not been accompanied by the collapse of the US dollar, however, as was
feared by many experts and policymakers before the outbreak of the financial
crisis; it has been accompanied by a global collapse of trade and output, and a rise
in unemployment. The ongoing ultra-expansionary monetary policy—including
quantitative easing—could lead to a sharp US dollar depreciation, which may
exert significant adjustment pressures on Asian economies.
The aim of this paper is to provide a model-based analysis of the
adjustment of Asian economies in the wake of the global financial crisis.
Specifically, it attempts to answer the following questions: What are the
macroeconomic impacts of the global financial crisis on Asian economies? What
are the effects of global fiscal stimulus, and how would it contribute to mitigate
the impacts of the ongoing crisis? What are the roles of East Asia in the
rebalancing of global demand following the crisis? How much will emerging East
Asia’s efforts at currency appreciation and structural reforms for its own growth
rebalancing contribute to sustained global economic growth? We use a multiregion, intertemporal dynamic general equilibrium model of the world economy
to simulate different scenarios for the global financial crisis. Our quantitative
simulations suggest that East Asia is unlikely to be severely damaged
permanently by the global financial crisis, and a worldwide fiscal stimulus could
play an important role in stabilizing the global economy in crisis. East Asia’s
efforts toward strengthening regional and domestic demand, in conjunction with
more flexible exchange rate regimes in the region, will promote more balanced
regional growth, facilitating an orderly global rebalancing. However, despite the
growing size of emerging East Asia in the global economy, Asia-led growth
rebalancing has only modest spillover effects on the rest of the world. Even
though emerging East Asia can contribute to global growth, it alone cannot
become the global engine driving post-crisis growth in the world economy.
The paper is organized as follows. Section II describes the model used in
the analysis. Section III discusses the design of the simulation scenarios, reports
their results, and provides our interpretation. Finally Section IV offers
conclusions.

II. THE MODEL

The model used in this study is a version of a multi-country dynamic
general equilibrium model for the world economy inspired by the new open
economy macroeconomics literature (Obstfeld and Rogoff 1995 and 1996). It
combines the long-run properties of neoclassical models with short-run dynamics
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arising from nominal rigidities à la new Keynesian macroeconomics. The
structure of the model closely follows the global integrated monetary and fiscal
model (GIMF) developed by the International Monetary Fund (IMF) Research
Department (Kumhof and Laxton 2007; Laxton 2008).2 Agents in the model are
forward looking, endowed with perfect foresight and subject to the dynamic
budget constraints. The model features overlapping generations agents with finite
economic lifetime. This leads to the non-Ricardian feature of the model and
makes it suitable for fiscal policy analysis. Countries and regions in the model are
linked through trade and financial markets. Nominal price and wage stickiness, as
well as real frictions in investment, are incorporated to generate more realistic
adjustment dynamics. The presence of nominal price and wage rigidity allows
monetary policy to play a key role. Different from the GIMF, our model is
deterministic, excluding stochastic shocks or other uncertainties. The model is in
annual frequency and calibrated to the Global Trade Analysis Project (GTAP)
(version 7) global database with 2004 as the base year. This section outlines the
basic structure of the model and discusses its parameterization. The detailed
specifications of the model are described in the Appendix.
A.

Model Structure

The world economy in the model consists of four economic blocs: the US,
Japan, emerging East Asia (EEA), and the rest of the world (ROW). There are
four agents in each region, namely, households, unions, firms, and government.
Households have finite lives, facing a constant probability of survival, as in the
perpetual youth model in line with Blanchard (1985) and Yaari (1965).
Households consume a basket of goods and services and exhibit habit persistence
in their consumption. The model distinguishes two types of households: forwardlooking ones and liquidity-constrained ones. The former own the portfolio of
domestic firms. They also hold two types of nominal bonds: domestic bonds
issued by the domestic government denominated in domestic currency, and
international bonds issued by the US and denominated in US dollars.
International bonds are traded only bilaterally with the US and issued in zero net
supply worldwide. The liquidity-constrained households do not have access to
domestic or international capital markets. They finance their consumption
exclusively with current disposable labor and transfer incomes. Firms’ investment
is subject to adjustment costs, which allow for the variation in Tobin’s q and
generate plausible investment dynamics.

2

See Zhang, Zhang, and Han (2010) for a recent application of the GIMF model to evaluating the impacts
of the US credit crisis on Asia.
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The model assumes a continuum of unions in each economic bloc which
purchase labor services from households and sell labor to firms. 3 Unions are
monopolistic suppliers of differentiated labor inputs to domestic firms and face
nominal rigidities in wage setting. They set nominal wages according to constantelasticity downward-sloping demand schedules and quadratic costs of wage
adjustment as in Rotemberg (1982).
The production activity is characterized by monopolistic competition.
There is a continuum of firms in the production sector which produce
differentiated varieties of products. They set the nominal prices of their products
in domestic and exporting markets to maximize the present discounted value of
profits. Similar to wage setting, price changes are subject to adjustment costs,
which give rise to nominal price rigidities. When exporting, firms set prices in
terms of the export-market currency, i.e., traded goods are invoiced in the
currencies of the importing economic bloc.
Production technology in each sector is modeled using nested constant
elasticity of substitution (CES) and Cobb-Douglas functions. At the top level, the
output is produced as a combination of public capital and an aggregate private
input using Cobb-Douglas technology. At the second level, the aggregate private
input is split into an intermediate input and a bundle of private capital and labor
inputs. At the third level, the bundle of capital and labor inputs is further
disaggregated into capital and aggregate labor. Finally, at the bottom level,
aggregate labor is decomposed into the differentiated labor input by each union.
At each level of production, there is a unit cost function that is dual to the CES
aggregation function and demand functions for corresponding inputs. The toplevel unit cost function defines the marginal cost of sectoral output. The stock of
public capital is identical for all firms and provided free of charge to them. As the
production function exhibits decreasing returns to scale for private inputs, the
return to public capital is distributed to firms as profits.
International trade is modeled using a nested Armington structure, in which
domestic absorption is allocated between domestic goods and aggregate imports,
and then aggregate imports are allocated across sourcing countries, which
determine bilateral trade flows. Demand for domestic and imported goods is
expressed as a composite good defined by the Dixit-Stiglitz aggregator over
domestic and imported varieties, respectively.
The government collects tax and issues debt to finance its budget deficit.
There are five types of tax in the model: labor income tax, capital income tax,
sales tax, import tariff, and lump-sum tax on households. Government
consumption and investment are exogenous and the lump-sum tax on households
is endogenously adjusted to achieve a target path for the desired government
debt-to-gross domestic product (GDP) ratio. The monetary policy rule in the
3

The introduction of unions is for model simplification, as aggregation across generations would be
difficult if nominal rigidities were faced by households rather than unions.
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model follows a Henderson-McKibbin-Taylor rule in which the nominal interest
rate depends on the lagged nominal interest rate, the inflation gap and the output
growth gap (see Appendix equation A52).4 For EEA, the monetary policy rule is
augmented with the gap between the actual and desired values of the bilateral
nominal exchange rate against the US dollar, reflecting the dollar stabilization
regimes in some EEA economies.5
B.

Model Calibration

The calibration of a dynamic model with the assumption of perfect
foresight involves finding a set of data that covers all periods of the model and is
consistent with the intra-period and intertemporal equilibria. This set of data
needs to replicate the data of the base year and could serve as the dynamic
benchmark equilibrium of the model. There could be two alternative calibration
strategies here. The first one, the so-called steady state calibration, would
consider the base year as a steady state equilibrium and the dynamic benchmark
equilibrium of the model as a steady state growth path. The second one would
assume that the economy in the base year is a temporal equilibrium along a
dynamic adjustment path, that is, the dynamic benchmark equilibrium of the
model is a transitional dynamic path to a final steady state (Knudsen et al 1998;
Wendner 1999). Here we follow the second approach and calibrate the model for
a non-steady state situation.
The model is calibrated to GTAP database (version 7), with 2004 as the
base year. The GTAP database contains a set of consistent input-output tables and
bilateral trade data with detailed country and sector disaggregation. For most
elasticity parameters and dynamic adjustment parameters, we draw on the Global
Integrated Monetary and Fiscal Model (GIMF) and other dynamic general
equilibrium models in determining their values.
In calibrating the household sector, we assume that in the US, Japan, and
the ROW the share of liquidity-constrained consumers is 25%. In EEA the share
is higher at 40%, reflecting the underdeveloped nature of financial markets in this
region. The households are assumed to have a finite planning horizon of 20 years,
implying a constant yearly death rate of 5%. In addition, the labor productivity of
each generation is assumed to decline throughout his lifetime at an annual rate of
5%. The value of the intertemporal elasticity of substitution is 0.33, slightly
higher than those chosen in the GIMF model. The habit persistence parameter for
consumption is set to 0.4 as in Kumhof and Laxton (2007). We set the weight
parameters of leisure and consumption in the household’s utility function in such
a way that on aggregate 33% of available time endowment during work years is
4

Inflation rate target is set at 2% per annum across all regions. Output target is set equal to exogenous
labor-augmented productivity growth.
5
EEA’s target nominal exchange rate is set at its base year level.
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spent at work in the base year. The rate of time preference in each economic bloc
is set to obtain a reasonable net foreign asset position in the steady state.
In the supply side, elasticity of substitution between capital and labor is set
at 0.8. The substitution elasticity between labor varieties, which determines the
markup in the labor market, is assumed to be 7.3 in the US, Japan, and EEA and
6.0 in ROW. This assumption implies relatively competitive labor markets in the
US, Japan, and EEA. The depreciation rate of capital is assumed to be 8% per
year. The data for capital stock in each economic bloc is taken from the GTAP
database. The ratio of public capital to GDP is assumed to be 30% in the base
year and the elasticity of GDP with respect to public capital is assumed to be 0.1.
Following the literature of business cycle models, the substitution
elasticities between imports and domestic goods, i.e. the Armington elasticities,
are set equal to 2.0.6 The substitution elasticity of imports across economic blocs
is 2.5. Elasticity of substitution between varieties of goods ranges from 4.3 to 6.0,
implying a markup of 20% to 30%. Japan and ROW have relatively high markups
while the markups in the US and EEA are lower.
The parameters for nominal rigidity and real adjustment costs that govern
the dynamics of the model are drawn from the GIMF and the Global Economic
Model (GEM) of the IMF. In the monetary policy rule, the weights for the
inflation gap and for the output growth gap are both set at 0.5. For EEA, the
weight on the changes in exchange rate is set to 1. In the simulations for fiscal
stimulus below in Section III, an alternative accommodative monetary policy rule
is used with the weight of 0.5 for the inflation gap and a zero weight for the
output growth gap.
In the baseline scenario for model calibration, EEA is assumed to have a
higher growth rate of productivity in initial periods. Its labor-augmented
productivity grows at 10% in the base year and gradually declines to the global
average growth trend of 3% after 25 years. In contrast, productivity growth in
Japan is assumed to rise from 1.6% in the base year to 3% in the period after
25 years. The consumer price index (CPI) inflation target is set to 2% per annum
for all regions. Time preference rates in the base year are endogenously
determined in the baseline scenario to match the base year consumption in each
economic bloc. These base year time preference rates are assumed to gradually
converge to their long-run values within 40 years. Similarly, a constant
adjustment parameter for Tobin’s q is added to the arbitrage equation for each
sector’s q to reproduce the baseline-scenario investment level in the base year.7
6

The trade literature on empirical estimation of the Armington elasticity usually found a high value ranging
from about 6 to 15, and these estimates are typically used in applied general equilibrium models for trade policy
analysis (see, e.g. Hertel et al. 2004). See Ruhl (2003) for a reconciliation of the low elasticity value found in
aggregate high frequency time series data with the high elasticity found in cross-section data.
7
This constant adjustment parameter can be interpreted as risk premium. See McKibbin and Wilcoxen
(1998) for a similar treatment in their multi-sectoral, intertemporal G-Cubed model.
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III. SIMULATION SCENARIOS

To explore the implications of the global financial crisis for East Asia, we
simulate five scenarios. All these scenarios are simulated in a cumulative fashion,
so that the second scenario includes the first as well as the second shocks; the
third includes the first, second, and third shocks, and so on.
The first scenario examines the effects of a global financial crisis. It
assumes a world-wide temporary drop in final demand triggered by the financial
crisis. In the US, households are assumed to be more concerned about their
future—their desire to save increases and their consumption declines. In the
model this is represented by lowering forward-looking households’ time
preference by two percentage points per annum permanently. The risk premium
of investors in the US is assumed to rise by five percentage points for the next
three years and gradually decline after that until it vanishes in another three years.
In addition to the US, all other regions also experience a fall in consumption and
investment due to the contagion through financial and confidence channels. The
shocks in non-US regions are assumed to be half of that in the US, i.e., a one
percentage point reduction in households’ time preference rate and a 2.5
percentage points rise of investor’s risk premium.
The second scenario considers the effects of globally concerted
expansionary fiscal policies to deal with the global financial crisis. We assume a
global fiscal stimulus package under which all countries increase government
spending by 2% of GDP over a two-year period. Such government spending is
assumed to be distributed evenly between government consumption and
investment. The fiscal stimulus is assumed to be temporary, as in the period
following the expenditure expansion, lump-sum taxes adjust to return the
government debt-to-GDP ratio back to its baseline value over time. As monetary
policy can play an important role in determining the effects of fiscal expansion,
the simulations here explore two types of a monetary policy rule for the two years
of fiscal stimulus, that is, the standard interest rate rule in our benchmark model
and an accommodative interest rate rule. The standard interest rate rule has equal
weights on the inflation gap and the output growth gap, while the accommodative
interest rate rule has a zero weight on the output growth gap. Given that fiscal
expansion tends to raise both output and inflation, the interest rate hikes are
smaller in the latter policy rule, suggesting a more accommodative monetary
policy in the face of fiscal stimulus.
The final two scenarios look at the impact of other types of policy
measures designed to rebalance growth in EEA. The third scenario examines the
role of exchange rate policy. It assumes that EEA allows large currency
movements against the US dollar by putting a zero weight on the exchange rate
gap in its monetary policy reaction function. The fourth scenario postulates that,
in addition to greater exchange rate flexibility, EEA boosts its domestic
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consumption and investment through structural reforms. Instead of specifying the
exact nature for these structural reforms, we capture their effects using a
permanent one percentage point increase in the time preference rate of EEA’s
forward-looking households and a one percentage point reduction of its investors’
risk premium. These two scenarios simulate a partial global rebalancing initiative
led by the adjustment in EEA.
A.

A Global Financial Crisis

The results of the scenario of the global financial crisis are reported in
Figure 1. The global financial crisis leads to a sharp output loss in the US, with
real GDP falling by 6% in the first two years compared with the baseline. The
GDP reduction is tempered after that and output begins to expand after seven
years, driven by stronger net external demand and the recovery in investment. As
to the components of domestic demand, investment exhibits greater volatility than
consumption. It contracts by around 15% in the initial years and then jumps up by
nearly 20% along with the diminished investment risk premium after 12-15 years.
In comparison with investment, the change in private consumption is more
modest, but still significant. The consumption of US households declines by 9%
in the first three years, but begins to increase after fifteen years because of the
expanded output and income.
As the shrinking domestic absorption significantly drags down imports, the
US current account as a ratio to GDP improves by around 3-4 percentage points
in the first five years. This improvement in the current account gradually
diminishes to 3% of GDP in the medium-term. The falling US demand depresses
US domestic prices relative to foreign prices, leading to a real depreciation of the
US dollar. The real effective exchange rate of the US dollar weakens by 7-8%
initially relative to the baseline. The US dollar depreciation moderates to 4% in
fifteen years. The more rapid recovery of domestic demand relative to supply
implies an excess demand in the medium term, thereby moderating the pace of
US dollar depreciation.
The dynamics of prices are driven by supply and demand conditions, the
degree of nominal rigidities, and monetary policy reactions. In tandem with the
initial demand collapse, inflation falls by two percentage points initially. After
five years, the drop in the inflation rate narrows to less than half of a percentage
point. Lower inflation leads to a lower interest rate—through the Taylor rulebased monetary policy—causing larger interest differentials between the US and
other economic blocs, which reinforces the initial US dollar depreciation.
Nominal exchange rate changes are the major channel to achieve real exchange
rate adjustment, reflecting the sluggish price responses, and the effects of
inflation targeting and flexible exchange rates.

A SIA ’ S P OST -G LOBAL F INANCIAL C RISIS A DJUSTMENT 131
Figure 1. Impacts of the Global Financial Crisis
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For other regions, the contagion-induced demand drops cause significant impacts
on their domestic economy. Both consumption and investment fall in initial years
in comparison with the baseline in Japan and ROW, leading to a sharp
contraction in their real GDP. CPI inflation drops by as much as two percentage
points initially in these two regions. In EEA, despite a larger drop in the nominal
interest rate in response to lower inflation, consumption hardly expands in the
first six years and investment increases only by 2% or so initially. As a result,
EEA real GDP shrinks by 1% in the first three years in comparison with the
baseline.
Exchange rate policy plays an important role in determining the impact of a
global financial crisis. This is evident from the divergent movements in real
exchange rates in initial years between Japan (and ROW) and EEA. As shown in
Figure 1, while both Japan and ROW experience large real appreciation initially,
the real exchange rate of EEA depreciates in the first three years because of the
non-zero weight on the gap of the nominal exchange rate against the US dollar in
its monetary policy rule. Consequently, the export and current account balance of
EEA only decline slightly in the initial two years, in contrast to those in Japan
and ROW.
B.

Global Fiscal Expansion with Alternative Monetary Policy Rules

The second scenario assumes that all economic blocs in the world increase
government spending—by 2% of GDP—for two years, while following their
respective monetary policy rules. Figure 2A presents the dynamic impacts of
globally concerted fiscal stimulus packages under the benchmark monetary policy
rule, which are plotted as changes from the second scenario—i.e., the scenario of
a global financial crisis. The benchmark monetary policy rule follows the
standard Taylor rule, except in EEA where the interest rate responds positively to
the exchange rate gap as well as the inflation and output growth gaps. With the
temporary fiscal expansion all over the world, real GDP, consumption and
investment all rise during the period of fiscal stimulus and beyond. The increase
in real GDP during the two years of fiscal expansion is around 1.5%, suggesting
fiscal multipliers of 0.75. GDP drops by around 0.2% after the completion of
fiscal stimulus, but begins to expand by around 0.5% after six years, largely due
to the larger stock of public capital. Increased fiscal expenditures lead to more
employment and higher wages, boosting private consumption. EEA experiences
the largest rise in private consumption during the period of fiscal expansion,
reflecting its higher share of liquidity-constrained households. During the years of
fiscal stimulus, private investment drops by around 4% in the US, Japan, and
ROW, and more than 2% in EEA reflecting the crowding-out effects through
rises in interest rates. However, private investment enjoys larger gains in the
medium- and long-term, thanks to the long term crowding-in effect of public
investment.
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Figure 2A. Impacts of Global Fiscal Expansion under the Benchmark
Monetary Policy Rule
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Current account balances and real exchange rates are generally little
impacted by the world-wide fiscal expansion. Fiscal deficits in the two expansion
years widen by 1.7-1.8% of GDP, as government spending of 2% of GDP is
offset by additional tax revenues due to faster economic growth. Consequently,
the ratio of government debt to GDP rises only by two to three percentage points
in the fourth year, then gradually falls to the baseline level with increases in
household lump-sum tax.
Figure 2B presents the effects of global fiscal stimulus under the
accommodative monetary policy rule, where the interest rate responds only to the
inflation gap (and the exchange rate gap in EEA). With monetary accommodation,
inflation is generally higher and the real interest rate is lower, which facilitates
the expansion of consumption and investment. As a result, there is almost no
crowding out of fiscal spending. This is in sharp contrast to the simulation results
under the benchmark monetary policy rule (as shown in Figure 2A), where
private investment during the years of fiscal expansion is negatively affected,
showing evidence of strong crowding-out effects of public expenditure.
To deepen our analysis of the impact of globally concerted fiscal stimulus,
we have run separate simulations under which each economic bloc alone engages
in fiscal stimulus. Table 1 summarizes the fiscal multipliers of individual regions’
fiscal actions and of worldwide fiscal actions. Several interesting observations
can be made.
Table 1. Comparison of Fiscal Multipliers by Economic Bloc
US
Japan
Benchmark monetary policy rule
US
0.61
0.02
Japan
0.08
0.55
EEA
–0.30
0.06
ROW
0.10
0.02
World
0.20
0.08
Accommodative monetary policy rule
US
1.42
0.13
Japan
0.18
1.37
EEA
0.23
0.14
ROW
0.15
0.09
World
0.52
0.25

Stimulus in
EEA

ROW

World

0.03
0.06
0.80
0.04
0.11

0.15
0.12
0.24
0.62
0.40

0.81
0.81
0.80
0.78
0.79

0.15
0.21
1.01
0.12
0.23

0.28
0.23
0.33
1.30
0.80

1.65
1.64
1.48
1.45
1.53

EEA = emerging East Asia, GDP = gross domestic product, ROW = rest of the world, US = United States.
Note: Fiscal multiplier is defined as a percentage change in GDP induced by fiscal expansion of 1% of GDP.
Source: Authors’ model simulations.
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Figure 2B. Impacts of Global Fiscal Expansion under the Accommodative
Monetary Policy Rule
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First, the fiscal multipliers rise significantly by moving from the
benchmark monetary policy rule to the accommodative monetary policy rule in
every region of the world. Under the benchmark rule, the fiscal multipliers are in
the range of 0.55 (Japan) to 0.80 (EEA), while under the accommodative rule
they rise to the range of 1.01 (EEA) to 1.42 (US). This can be explained by the
change in the interest rate rule from the one that responds to the output growth
gap (benchmark rule) to the one that does not (accommodative rule). Under the
benchmark rule, the interest rate rises in response to both the inflationary pressure
and output expansion (and the exchange rate gap in EEA) arising from fiscal
stimulus, while under the accommodative rule the interest rate rises less
responding only to the inflationary pressure (and the exchange rate gap in EEA).
In other words, the smaller interest rate increase makes the fiscal multipliers
larger under the accommodative rule than under the benchmark monetary policy
rule.
Second, the extent of the rise in fiscal multipliers, associated with a move
from the benchmark to the accommodative policy rule, varies across regions in
the world; fiscal multipliers rise the least in EEA (from 0.80 to 1.01) while those
in other regions rise much more substantially (e.g., from 0.61 to 1.42 in the US).
This can be explained by the specific interest rate rule chosen for EEA, i.e., the
inclusion of the exchange rate gap, as well as this region’s large trade leakage
from its imports. Under either monetary policy rule, EEA’s interest rate would
rise the least among the four regions in the world because the interest rate rise
resulting from the positive inflationary gap (and the output growth gap under the
benchmark rule) associated with fiscal expansion would be partly offset by the
interest rate decline resulting from the real currency appreciation pressure. Under
the benchmark monetary policy rule—even though the impact of fiscal expansion
would leak out most substantially in EEA to other regions due to its having the
highest ratio of imports to GDP—the favorable effect of the interest rate change
dominates the unfavorable trade leakage effect, thereby making EEA’s fiscal
multiplier the largest in the world. Under the accommodative monetary policy
rule, however, EEA’s own fiscal multiplier is 1.01, the smallest among the four
economic blocs. This is explained by the fact that the favorable interest rate effect
is more than offset by the unfavorable trade leakage effect. That is, although
EEA’s interest rate rises the least, in response to its own fiscal expansion, among
the four regions in the world, the large trade leakage effect dominates the interest
rate effect, thereby making EEA’s fiscal multiplier the smallest in the world.
Finally, under the accommodative monetary policy rule, nearly 30% of the
impact of the global financial expansion on the EEA’s fiscal multiplier effect
comes from the stimulus in other regions. This suggests that, under an
accommodative global monetary policy environment, a globally coordinated
fiscal stimulus action will be desirable for EEA (as well as for other economic
blocs in the world).
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C.

Greater Exchange Rate Flexibility in Emerging East Asia

The results of the third scenario—impacts of increasing exchange rate
flexibility of the EEA currency vis-à-vis the US dollar—are presented in Figure
3A. As a result of dropping the exchange rate target in its monetary policy rule,
EEA’s nominal exchange rate appreciates against the US dollar by 7.3% and
4.8% respectively in the first and second years. An appreciating exchange rate
leads to falling exports and, consequently, shrinking aggregate demand. With
excess supply over demand, CPI inflation falls by around three percentage points
in the initial two years. Because of differential inflation rates between EEA and
other regions in the world, EEA’s real effective exchange rate appreciates 2.5%
and 1.2% in the first and second years.
EEA’s exports fall by 2% in the first two years after introducing full
exchange rate flexibility, then gradually recover and begin to expand in the
fifteenth year. It might be surprising that EEA’s imports also decline at around
the same pace as exports, despite currency appreciation inducing a substitution
toward cheaper imports. The falling income associated with output contraction, as
well as the rising real interest rate due to lower inflation, lead to weaker domestic
demand. As shown in Figure 3A, EEA’s investment and consumption fall by 34% in the initial two years, dampening demand for imports. As a result, EEA’s
current account surplus declines only by 0.8% of GDP in the first year. Reflecting
the importance of export demand in EEA economies, this economic bloc
experiences a large and sustained GDP contraction in the wake of its currency
appreciation.
Despite the relatively large effect on its own economy, EEA’s currency
appreciation has only modest effects on other regions (left panel of Figure 3B).
Given its strong economic linkage with EEA, Japan experiences the largest
contraction in trade, with a 0.8% decline in exports and a 0.5% decline in imports
in the initial two years. The US is less affected and ROW is the least affected,
consistent with their limited respective export dependence on EEA. As both
exports and imports shrink, the current account balances of the US, Japan, and
ROW change little following EEA’s introduction of full exchange rate flexibility
and currency appreciation. Consequently, the effects on their real GDP range
from 0.20% to 0.35% in the initial years and are less than 0.1% annually
afterwards.
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Figure 3A. Impacts of EEA’s Growth Rebalancing Policies on EEA
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D.

Expanding Domestic Demand in Emerging East Asia

The results of our fourth scenario—EEA’s domestic demand expansion in
addition to its full exchange rate flexibility—are plotted in Figure 3A and the
right panel of Figure 3B. As shown in Figure 3A, the rise in domestic
consumption and investment partly offsets the negative effects of currency
appreciation on EEA’s output, resulting in a smaller initial loss in GDP compared
with the fourth scenario. As stronger domestic demand sucks more imports and
discourages exports, the imports of EEA rise by 2-6% and its exports fall by
around 6% initially. As a result, the current account surplus of EEA declines by
5% of GDP over a period of decade. Reflecting the changes in relative prices
induced by the demand expansion in EEA, the real effective exchange rate of the
EEA currency appreciates much more—by around 4% initially—than in the
fourth scenario.
The deterioration in EEA’s current account balance is mirrored in the
improvement in the current account balances in other regions of the world. As
shown in the right panel of Figure 3B, the current account balances of the US,
Japan, and ROW improve by 0.4-0.6% of their respective GDP. Although US
experiences larger export expansion in comparison to ROW, its gain in the
current account balance is smaller due to its lower trade dependence. Rising net
exports in non-EEA regions stimulate their GDP growth in the short-run, but
declining domestic demand soon dominates the improvement in net exports,
resulting in GDP contraction from the fourth year onwards. The reason is that
rising domestic demand in EEA reduces its trade surplus and, hence, net capital
outflows, pushing up real interest rates globally. With the negative effect of
higher real interest rates on investment and consumption dominating the
improvement in net exports, GDP contracts in the US, Japan, and ROW over the
medium-term. This result highlights the importance of the general equilibrium
impacts on international capital flows in analyzing the long-term implications of
adjustment in global current account imbalances.
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Figure 3B. Impacts of EEA’s Growth Rebalancing Policies on Other Regions
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IV. CONCLUSIONS

This paper examined the implications of the global financial crisis,
emanating from the US, and of a global fiscal stimulus package as well as EEA’s
dynamic adjustment toward global rebalancing. Specifically, using a calibrated
global dynamic general equilibrium model, we have simulated the scenarios of a
US recession, a global recession, worldwide expansion in fiscal spending, and
EEA’s rebalancing policies—such as introducing full exchange rate flexibility
and expansion in regional demand. Simulation results of the first scenario suggest
that a global financial crisis, which spreads demand contraction from the US to
other regions in the world, would cause a slowdown in economic growth and
trade all over the world. But the negative impacts are not evenly distributed
across regions. Because of its exchange rate regime that stabilizes the currency
against the US dollar, EEA is least impacted by a financial crisis, whether in the
US alone or world-wide, in terms of output.
We have also investigated the effects of global fiscal stimulus in response
to the crisis. With a global fiscal stimulus package of 2% of GDP for two years,
world GDP is likely to be lifted by 2.0% and 3.0% during the period of fiscal
expansion under the benchmark and accommodative monetary policy rules,
respectively. This result suggests that fiscal stimulus combined with an
appropriate monetary policy rule can serve as an important stabilizer for the
world economy during the crisis. For EEA economies, given their high level of
trade dependence, globally coordinated fiscal stimulus would be much more
desirable than acting just on its own.
With its large current account surplus and increasing importance in the
world economy, EEA’s growth rebalancing policy is an important component of
the global effort to unwind the global current account imbalance. The exchange
rate inflexibility in EEA is widely regarded as a major impediment to global
rebalancing. Our simulation results show that exchange rate flexibility alone in
EEA would not contribute much to the correction of EEA’s current account
imbalance. Given EEA’s highly export-dependent growth pattern, its currency
appreciation would lead to large output and income losses, depressing its appetite
for imports and reducing its current account surplus by only 2% of GDP. Other
types of policies—particularly of a structural reform nature—to boost regional
demand, supported by greater flexibility in the regional currency, would be
needed to have a much larger and persistent impact on EEA’s current account.
Indeed, an appreciation of 5% in EEA’s real effective exchange rate,
driven by its domestic demand expansion and nominal currency appreciation, is
likely to reduce its own current account balance by 5% of GDP. However,
without any adjustment in any other country, this change in EEA’s current
account will be largely evenly distributed among other regions of the world. The
simulation results show that the US current account deficit narrows only by 0.5%
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of GDP under this scenario, hardly correcting the US and, hence, global
imbalances. Although the global economic impact of EEA is growing, its
rebalancing policy has limited impact globally, suggesting the need for policy
actions on the part of the US in reducing its own current account deficit.
Essentially, both the current-account surplus and deficit economies should
implement policies in order to reduce the global imbalance and achieve sustained
global economic growth.
Several important limitations of our modeling exercises should be
mentioned. First, our model does not explicitly incorporate the linkages through
global financial markets and the mechanisms of co-movements in asset prices. As
they are important transmission channels through which the US recession may
drag down the world economy and East Asia, our results likely underestimate the
impacts of the US and global financial crises on the Asian economies. Second,
the global financial crisis and the need for global rebalancing would require
Asian economies to shift demand from external to internal sources. Using a static
multi-sectoral general equilibrium model, our previous work has shown that,
given the different product composition in domestic and external demand, this
would involve substantial structural shifts in their production activities (Kawai
and Zhai, 2009). Without sectoral disaggregation, our model does not fully
capture the role of structural adjustment and the associated adjustment costs
required for growth rebalancing. A dynamic general equilibrium model
incorporating detailed sectoral disaggregation—including tradables and nontradables sectors—and inter-sectoral labor adjustment frictions would better serve
the detailed analysis of dynamic impacts of the global financial crisis. Finally,
recent advances in trade theory have emphasized the importance of the extensive
margin in trade adjustment. Incorporating firm heterogeneity and dynamics of
firm entry and exit into the traditional framework of new open economy
macroeconomics model may somewhat alter the analytical results, and provide
new insights about the implications of global financial crisis and rebalancing.8

8

See Bilbiie, Ghironi, and Melitz (2007) and Kumhof, Laxton, and Naknoi (2009) for the incorporation of
firm dynamics into dynamic stochastic general equilibrium models. Corsetti, Martin, and Pesenti (2008) analyzed
the exchange rate adjustment to correct the global imbalance in consideration of endogenous firm entry and new
varieties of exports of goods and services, suggesting milder exchange rate adjustments for closing US current
account deficits.
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APPENDIX: MODEL SPECIFICATION
A.

Basic Setup

The model economy consists of four regional blocs which are indexed by r or s. Each
region is populated by overlapping generations households with finite planning horizons as in
Blanchard (1985). Households are indexed by age a. In each region there are a continuum of
firms and a continuum of labor unions, which are indexed by n  [0,1] and   [0,1],
respectively. The time index in the model is t.
The model assumes the presence of an exogenous trend in labor productivity growth (at
rate g-1). For a clear separation of an endogenous dynamic from an exogenous trend, we
present all variables in detrended form through division by g. In each region the CPI is the
numéraire of the economy and all national prices are expressed in terms of domestic
consumption units.
In the model described below, subscripts denote region and/or time. The time index, t,
is omitted when all variables in an equation are with the same time index. Regional subscript, r,
is also omitted where doing so does not lead to confusion.
B.

Demand and Trade

Domestic demand in each region comprises consumption and investment by
households, firms and government. A composite good, XA, is used for final and intermediate
demand. This composite good is a constant elasticity of substitution (CES) aggregation of
domestic goods, XD, and aggregate imports, XM.
V m (V m 1)

1/ V
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where m is the elasticity of substitution between imports and domestic goods. The Armington
share parameters D d and D m reflect the preference of agents biased for home or imported
m

m

products. The sales price for composite good, PA , is tax-included dual price index defined
over the prices of domestic and imported goods, PD and PM, respectively:
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where s is the sales tax rate.
The demand functions generated from (A1) and (A2) are:
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Aggregate import demand, XM, is a CES aggregation of imports from each region, i.e.:
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where D rs is the preference of agents in region s biased for goods imported from region r;

XErs represents the quantity of goods produced in region r and sold in (or exported to) the
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market of region s; and w is the second-level Armington elasticity of substitution among
imports from different regions. The dual price index of aggregate import, PM s , is defined over
the prices of each import supplier or export goods producer, PErs :
1 V s
§
¨ ¦ D rs §¨ H s (1  W rs ) PErs ·¸
¨ r R © H r
¹
©

1 (1V sw )

·
¸
PM s
(A6)
¸
¹
where rs is the tariff rate imposed on imports from region r and r is the CPI-based real
exchange rate of region r, expressed as the price of one unit US consumption in terms of
domestic consumption in region r.
The demand function generated from (A5) and (A6) is:
w
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Each firm is assumed to produce a differentiated product and each variety is an equally
imperfect substitute for all others across all varieties. The goods produced are either
domestically demanded or exported. The aggregate demand for domestic goods, XD, and
aggregate exports, XE, are further decomposed into demand for variety provided by each firm,
following the standard Dixit-Stiglitz framework:
xd nn, s
XDs

xenn, rs
XErs

V sf

§ pd n, s ·
¨¨
¸¸
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(A8)
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¨¨
¸¸
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where xd nn, s represents the demand in region s for domestic good variety n produced in region s;

xenn, rs represents the demand in region s for export variety n produced in region r; pdn,s is the
price of domestic good variety n set by the firm in region s; pen,rs is the price of export variety n
in market s set by the firm located in region r; and f is the substitution elasticity among
varieties of each firm.

C.

Firms

The production technology of firms is modeled using a nested CES function. At the top
level, the output is produced as a combination of public capital and an aggregate private input
using Cobb-Douglas technology. At the second level, the aggregate private input is split into an
intermediate input and an aggregate primary factor. At the third level, the aggregate primary
factor is further disaggregated into a bundle of private capital and aggregate labor. Finally, at
the bottom level, aggregate labor is decomposed into the differentiated labor input by each
union. The stock of public capital is identical for all firms and provided free of charge to them.
As the production function exhibits decreasing returns to scale for private inputs, the return to
public capital is distributed to firms as profits.
Each firm produces a different variety and sets the price of its product facing isoelastic
demand functions in both domestic and foreign markets, as shown in (A8) and (A9). There is
an adjustment cost for price setting, which, expressed as a proportion of total sales, is assumed
to be given by the following functions:
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where Irp and Isp are respectively adjustment cost coefficients in region r and region s; and

S r ,t is the inflation rate in region r at time t. These adjustment cost functions indicate that the
cost is related to changes in nominal prices of products relative to the contemporaneous
inflation target for the CPI, shown by S r ,t . (A11) indicates that the export price is set in the
currency of the destination market, i.e., local-currency pricing.
A firm n is assumed to maximize the discounted value of current and future profits,
denoted as divn, which are distributed as dividends to shareholders:
f § t g S
·
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subject to CES production technology, the demand functions of (A8) and (A9), and the
adjustment costs in price setting of (A10) and (A11), and given the price of aggregate output,
PX, and the law of motion of capital:
K n ,t 1 g t 1 (1  G ) K n, t  * nI ,t K n ,t
(A13)

where Kn,r,t and I nn, r ,t are respectively private capital stock and investment of firm n in region r
at time t; K ng, r ,t is the stock of public capital; Rr,t and Rrg,t are respectively the prices of private
and public capital;  is the depreciation rate of capital. * nI is the adjustment cost of investment,
which is a function of the investment-to-capital ratio and takes on value zero in the steady state:
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As shown in (A12), the firm’s profits (or dividends) include the after-tax return to its
private capital, the return to public capital captured, and the gains the firm obtains from selling
products in the domestic and foreign markets. The optimization problem of the firm is to set its
levels of investment, the labor input, the intermediate input, and the nominal prices of its
products in domestic and exporting markets in order to maximize the discounted present value
of its profits (or dividends). The resulting first order conditions with respect to I and K are:
§ In
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where q is the shadow price of private capital, i.e., Tobin’s q.
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The resulting first order conditions with respect to pd and pe are:
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where S npd, r ,t is the inflation rate of variety n in domestic market and S npe, r , s , t is the inflation rate
of variety n produced in country r and sold in region s.
The first order conditions with respect to production inputs lead to the following
demand functions and price indices of aggregate inputs:
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where D n and D v are respectively the share parameters for the aggregate primary factor and
the intermediate input in the production function of aggregate private input; D l and D k are
respectively the share parameters for the aggregate labor input and private capital in the
production function of the aggregate primary factor; X, Kg, XN, VA, XI, L, K represent output,
public capital, aggregate private input, aggregate primary factor, intermediate input, aggregate
labor and private capital, respectively; and PX, Rg, PN, PV, PI, W and R are their corresponding
price indices. v is elasticity of substitution between labor and capital.
Firms have the CES aggregator of the differentiated labor varieties provided by labor
unions. As firms are assumed to be identical, the aggregate labor demand, L, can be expressed
as:
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where lP is the quantity of labor provided by union P and V l is the elasticity of substitution
across labor varieties. Cost minimization of firms implies that demand for labor P is a
function of the relative wage:
lP
L

ª wP º
« »
¬« W ¼»

V l

(A29)

where wP is the wage paid to union P and the region’s wage, W, is defined as:
1
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Households

In each period, mr(1-) individuals are born in region r and they face a constant
probability of death (1-) after their birth. This implies that the total number of population is mr
in region r. We distinguish two types of households, forward-looking ones denoted by FL, and
liquidity-constrained ones denoted by LC. For a representative household of age a, its period
utility in time t, ua,t, is a function of its (detrended) consumption c and labor effort lh.
1K 1V
K
1 ª
º
ua ,t (ca ,t , lah,t )
ca ,t ct 1 v 1  lah,t
(A31)
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where V is the inverse elasticity of intertemporal substitution and K is the weight of
consumption in the utility function. The term ct 1 represents past per capita consumption of
household h’s peers, i.e. FL households or LC households. v parameterizes the degree of habit
persistence. This exhibits the “catching up with the Joneses” type of external habit formation.
The lifetime utility of age a household at time t, Ua,t, is the sum of discounted period
utility:
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0

where E is the subjective discount rate, possibly time-variable but converging to a steady state
constant in the long run.
The decision problem of a forward-looking household is to maximize its lifetime utility
(32) subject to the following sequences of period budget constraints:
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In the above expression, Ba is the amount of domestic government bonds held by the
representative household at age a, denominated in domestic currency; Ba* is the amount of
international bonds held by household a, denominated in the US dollar; V denotes the value of
a claim to firm profits in current and all future periods; za is the share of firms owned by the
represent household at age a;  and * are respectively domestic and US CPI inflation rates; i
and i* are respectively the domestic and US nominal interest rates; ] is the risk premium on
international bonds; Div is the total dividends paid by all firms to households; TRaFL represents
revenue from unions’ profits rebated to forward-looking household a in a lump-sum way; and
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TTa is the lump-sum net tax for household a. Labor incomes whIa lah are taxed at the rate W l .
And Ia is the labor productivity of age a household, given by:
1  TF a
F
1T

Ia

(A34)

where  is the constant probability of survival in each period and (<1) determines the speed
of decline of an individual household’s labor productivity throughout his lifetime.
The first order conditions of the forward-looking household’s optimization problem
with respect to B, B*, c, l and z yield the following arbitrage equations:
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With some algebraic derivations, the aggregate consumption of all forward-looking
households can be expressed as a fraction of the sum of their financial wealth, FW, and human
wealth, HW. Human wealth is composed of two parts, the expected present discounted value of
future labor income, HWL, and the expected present discounted value of future transfer
incomes, HWT.
CtFL 4t (1  it )( HWt  FWt )
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4 1 is the marginal propensity to consume out of total wealth. This inverse of the
marginal propensity of consume evolves according to,
1 T J t 1S t 1
4t

4 t 1
(A44)
K Fl
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where J is already defined in (36).
A liquidity-constrained household has no access to capital markets. Its decision problem
is purely static, confined to the choices of labor supply. Its budget constraint is:
ca ,t (1  W l ) wthIalah,t  TRaLC t  TTa ,t
(A45)

where TRaLC is the lump-sum revenue from union’s profits rebated to the liquidity-constrained
household a. The first order conditions with respects to consumption and labor supply yield the
following relationship between aggregate consumption and labor supply:
ctLC
K LC
(A46)
wth
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where sLC is the share of liquidity-constrained agents in total households and LLC is the
effective aggregate labor supply of liquidity-constrained households.
E.

Unions

In each region, there is a continuum of unions which buy labor from households and
sell labor to firms. They are perfectly competitive in their input markets and monopolistically
competitive in their output market. Each union has power to set the nominal wage of the labor
they provide. Similarly to the price setting by firms, wage changes are subject to adjustment
costs. The adjustment cost function of nominal wage change is assumed as follows:
* P ,t
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 1¸
¨St
2 ©
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¹

2

(A47)

The decision problem of each union is to maximize the present discounted value of
nominal wages paid by firms, wu, minus nominal wages paid out to households, wh, minus
wage change adjustment cost, by setting the nominal wage:
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subject to the demand function (29). The resulting wage setting equation is:
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S t  wP ,t / wP ,t 1 is the wage inflation rate.

Government

Government in region s has the following budget constraint:
Bs ,t 1 g t 1S t 1
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where GC and GI are government consumption and investment, respectively. The accumulation
of public capital follows:
K tg1 gt 1 (1  G ) K tg  GtI
(A51)
The central bank in each region is assumed to set the nominal interest rate by
employing the following monetary policy rule:
it

it 1  ZS (S t 1  S t 1 )  Z y ( 'GDPt 1  'GDP t 1 )  Ze ('H t 1  'H t 1 )

(A52)

where ZS , Z y and Ze are the weights for the inflation gap, the output growth gap and the
exchange rate gap, respectively. The variables with bars are target values of the respective
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variables. Note that Ze > 0 for the emerging East Asian central bank, while Ze = 0 for the
central banks in other regions of the world.
G.

Equilibrium

The equilibrium condition in the composite good market is that the supply of the
composite good, XA, is equal to the sum of household consumption demand, government
demand for consumption and investment, and private demand for intermediate inputs:
(A53)
XA C FL  C LC  G C  G I  I

L

The equilibrium condition in the labor market in each region is:
LFL  LLC

(A54)

The international bond is in zero net supply internationally. The market clearing
condition for international bonds requires:
0 ¦ B*r
(A55)
r
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poverty and misery.

NEW ADB TITLES
ATTAINING ACCESS FOR ALL: PRO-POOR POLICY AND REGULATION
FOR WATER AND ENERGY SERVICES
$35.00 plus courier charges / ISBN: 978-92-9092-139-4
Universal access to safe, reliable energy is a necessary condition for providing the
poor with safe water and sanitation, for maintaining adequate standards of living, and
for achieving any of the Millennium Development Goals. The Asian Development
Bank recognizes the importance of electricity and water access for the poor and has
committed to providing such access by establishing the Energy for All and Water for
All initiatives. While broad efforts aimed at regulatory reform and increasing energy
and water access may be helpful, targeted interventions, measures, and approaches
   
         
      
            
      
to advance the interests of the poor.

ACCESS TO JUSTICE FOR THE URBAN POOR: TOWARD INCLUSIVE CITIES
$28 plus courier charges / ISBN: 978-92-9092-044-1
This publication suggests solutions that can be built into the design of urban
development projects undertaken by the Asian Development Bank (ADB) to address
the common problems and grievances of the urban poor, and to improve urban
governance overall.
          

resolution that can be useful in urban project design.
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Access to Justice for the Urban Poor, a regional technical assistance grant to four
  
         `     
`                
problems encountered by the poor in connection with access to urban assets and
                     
                    
concepts.

NEW ADB TITLES
POVERTY AND SUSTAINABLE DEVELOPMENT IN ASIA: IMPACTS AND RESPONSES TO
THE GLOBAL ECONOMIC CRISIS
$38.00 plus courier charges / ISBN: 978-971-561-900-4
On 28-30 September 2009, the Asian Development Bank, the governments of
 `                  ¢ 
organized a high-level Asia-wide conference in Ha Noi on the social and environmental
              `      
and vulnerable. The conference also served as the 3rd China-ASEAN Forum on
Social Development and Poverty Reduction and as the 4th ASEAN+3 High-Level
Seminar on Poverty Reduction. It was supported by various development partners.
This book features selected papers from the Ha Noi conference. It is designed with
                      
studies to cover a large number of countries and cases. It is complemented by a
webpage comprising more information about the conference, and all the papers
presented there.
This publication suggests that the crisis is an opportunity to rethink the model of
development in Asia for growth to become more inclusive and sustainable. Issues
that need to be more carefully considered include:
          
           
         
            
 `
        
        
growth potential areas
                   
for the environments of the poor
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ECONOMICS TITLES FROM ADB
INDONESIA: CRITICAL DEVELOPMENT CONSTRAINTS (2010)
ISBN: 978-92-9092-076-2
Indonesia, despite steady economic growth in recent years, faces formidable
challenges going forward. Economic growth has not returned to the level that
      |¤¤¥    `          
inequalities too has been slow during the recent years. Moreover, economic growth
                   
The country diagnostic study Indonesia: Critical Development Constraints presents
a diagnosis of the critical development constraints the country faces. The report
proposes policy options to help overcome constraints and to set the country on a path
of high and sustained inclusive economic growth in the medium term.

THE ECONOMICS OF CLIMATE CHANGE IN SOUTHEAST ASIA:
A REGIONAL REVIEW
$40.00 plus courier charges / ISBN: 978-971-561-788-8
This report provides a review of the economics of climate change in the Southeast
                     
demonstrates that a wide range of adaptation measures are already being applied.
The report also shows that the region has a great potential to contribute to greenhouse
gas emission reduction, and that the costs to the region and globally of taking no
early action against climate change could be very high. The basic policy message is
that efforts must be made to apply all feasible and economically viable adaptation
and mitigation measures as key elements of a sustainable development strategy for
Southeast Asia. It also argues that the current global economic crisis offers Southeast
Asia an opportunity to start a transition toward a climate-resilient and low-carbon
economy by introducing green stimulus programs that can simultaneously shore up
economies, create jobs, reduce poverty, lower carbon emissions, and prepare for the
worst effects of climate change.

RESEARCH STUDY ON POVERTY-SPECIFIC PURCHASING POWER PARITIES
FOR SELECTED COUNTRIES IN ASIA AND THE PACIFIC
$35.00 plus courier charges / ISBN: 978-971-561-659-1
This methodological study presents a detailed account of the activities undertaken
to estimate poverty purchasing power parities (PPP) using the recommended
methodology of the Poverty Advisory Group of the World Bank, as well as alternative
```                 
                      ```
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ECONOMICS TITLES FROM ADB
PURCHASING POWER PARITIES AND REAL EXPENDITURES
$35.00 plus courier changes / ISBN: 978-971-561-640-9
            
(PPPs) of currencies of the participating economies in the 2005 International
           
product and its major components, namely, household consumption, government
consumption, gross capital formation, and net external trade. The estimates of PPPs
are more robust in this round through improvements in methodology, data collection,
data review, and data processing.

POVERTY IMPACT ANALYSIS: SELECTED TOOLS AND APPLICATIONS
Edited by Guntur Sugiyarto
$40.00 plus courier charges / ISBN: 978-971-561-628-7

This book is written for at least four different groups of audiences. Firstly, it is for
policymakers and planners, who decide how poverty impact analysis (PIA) should
be conducted and, more importantly, how public resources should be allocated
across competing needs. Secondly, it is intended for project managers or project
economists, who can use PIA to critically improve their current and future projects’
performance. Thirdly, it is for PIA practitioners, who are directly responsible for the
development and applications of poverty impact evaluation tools. Lastly, it can be
useful for researchers working in the area of impact analysis and other interested
parties that could use the information in their various endeavors to help reduce
poverty.

LABOR MARKETS IN ASIA: ISSUES AND PERSPECTIVES

Edited by Jesus Felipe and Rana Hasan
£70.00 (hardbound) / ISBN: 0-230-00791-0
(Copublished with and available from Palgrave Macmillan)
Unemployment and underemployment are developing into Asia’s most important
long-term problems. By conservative estimates, the region is home to at least 500
million workers who are either unemployed or underemployed. For this reason,
helping people as workers is critical for poverty reduction. A question being widely
asked is why countries in the region manage to achieve high growth rates of gross
domestic product but the corresponding growth rates of employment are somewhat
disappointing. Are supposedly rigid labor markets the reason? This volume argues
                    !  
means are labor market policies the main explanation for the widespread increase
                 
undermine the case for across-the-board labor market reforms.

ECONOMICS TITLES FROM ADB
COMPETITION POLICY AND DEVELOPMENT IN ASIA

Edited by Douglas H. Brooks and Simon J. Evenett
£65.00 (hardbound) / ISBN: 1-4039-9632-6
(Copublished with and available from Palgrave Macmillan)
This book looks at the experiences of six Asian countries in terms of developing
and implementing domestic competition policy. It analyzes how the choice of
development policies affects the state of competition in each country and how
competition contributes to development. The considerable variation in policies and
experiences across the countries provides a rich source of information from which
lessons and best practices can be drawn.

MANAGING FDI IN A GLOBALIZING ECONOMY

Edited by Douglas H. Brooks and Hal Hill
£60.00 (hardbound) / ISBN: 1-4039-3655-2
(Copublished with and available from Palgrave Macmillan)
The rapid growth of developing Asia has attracted, and been facilitated by, foreign
 "  #%&'*     %&'+;      
resources, but costs may be involved as well. Governments throughout the region
 "   "         ;  %&'      ;<
       "     
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and policies in developing Asia. It focuses on a diverse set of six Asian countries and
draws lessons from their experiences in managing FDI.

POVERTY, GROWTH, AND INSTITUTIONS IN DEVELOPING ASIA
Edited by Ernesto M. Pernia and Anil B. Deolalikar
£60.00 (hardbound) / ISBN: 1-4039-1806-6
(Copublished with and available from Palgrave Macmillan)

The theme of this book is that economic growth is key, but institutions and other
national and subnational attributes matter as well. They are critical to explaining
differences in social development and poverty reduction across countries and
subnational areas that cannot be accounted for by growth alone. The book concludes
that a more complete strategy needs to consider various institutional factors at the
national and subnational levels to achieve rapid and sustained poverty reduction.
'!                  " 
reduction.
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