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A Multi-Country Analysis of Achievements  
and Inequalities in Economic Growth  

and Standards of Living 
HYUN H. SON  

This paper compares achievements and inequalities in standards of living 
across countries. Achievement is measured by an index constructed to reflect 
greater achievement for an increase in the standard of living of a country 
already at a high level of development compared to an equal increase in a 
country starting from a lower base. The paper tests for the statistical 
relationship between indicators of standards of living and per capita income 
using data from 177 countries covering 2000–2007. It analyzes disparities 
between countries of achievement in standards of living and explains 
inequality in achievement in standards of living both within and between 
regions. Furthermore, the paper estimates the number of years it will take for 
different regions and selected Asian countries to catch up with the average 
standard of living of the industrialized countries. 

 
I.  INTRODUCTION 

 
It is commonly believed that economic growth ought to be broad-based 

enough that the poorer segment of the population experiences significant 
improvements in living standards. The contemporary concept of human 
development encompasses a broader and richer process than mere economic 
growth and wealth accumulation (UNDP 2007). According to this concept, 
development means the creation of an environment in which all members of a 
society can take full advantage of their potential, live as they wish to, and have 
more choices. But in a number of countries, rapid growth has not led to strong 
improvements in human development. Countries with high per capita incomes 
can have poor levels of achievement in human development, while those with low 
per capita incomes or growth rates can nevertheless do well on this front. 

Experience in economic development demonstrates that economic growth 
needs to be complemented by reform of public services if sustainable 
improvements in human development are to be achieved. Moreover, without such 
reform, rapid growth will likely be difficult to sustain. A key goal to achieve an 
equitable pattern of human development should be the equitable provision of 



2 ASIAN DEVELOPMENT REVIEW 

basic public services such as education and health, which constitute the most 
important determinants of human development. 

That said, human development outcomes in health and education are 
determined by more than the availability and quality of these services. Many 
factors influence both the demand for and the supply of public services, and these 
factors are linked at many levels. Better nutrition helps children learn better, for 
example, while better storage facilities and transport networks help keep 
medicines safe. The demand for health and education is determined by 
individuals and households who weigh the benefits and costs of a particular 
choice based on the constraints they face. The supply side, meanwhile, covers 
many factors ranging from global trade networks to teacher absenteeism and 
water supply. Though important, the factors influencing the supply and demand 
of public services are beyond the scope of the current study.  

The main objective of this study is, instead, to assess inequalities and 
achievements in health and education outcomes across countries. The paper uses 
an achievement function to assess how countries at different stages of economic 
development are performing in terms of standards of living. It suggests that it is a 
greater achievement for a country already at a high level to make a further 
increase in its standard of living than for a country at a lower level to make an 
equal increase in its standard of living. 

The paper assesses the performance of 177 countries in different regions 
during the period 2000–2007, making comparisons within and between regions 
with a particular focus on Asia. It also tests for the statistical relationship between 
indicators of the countries’ standards of living and per capita gross domestic 
product (GDP). The questions it addresses include: To what extent can aggregate 
income measures such as per capita GDP explain standards of living? Can growth 
in per capita GDP alone bring about significant improvements in standards of 
living in a reasonable period of time? How many years will it take for Asia to 
achieve the standards of living of the rich industrialized countries?  

Section II discusses the concepts and indicators of standards of living. 
Section III is devoted to multi-country inequalities in living standards. Section IV 
introduces the achievement index, and Section V looks into the relationship 
between income and standards of living. Section VI explores performance in 
standards of living in relation to a country’s per capita income, while Section VII 
investigates the possibility of the rest of the world catching up to the 
industrialized countries’ standards of living. Section VIII discusses the policies 
required to facilitate this convergence, and the final section summarizes  
major findings. 
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II.  LIVING STANDARDS: CONCEPTS AND INDICATORS 
 
As stated in the United Nations’ Human Development Report 1990, the 

primary objective of economic development is to improve well-being. Several 
approaches have been used to define well-being or standard of living, including 
social indicators, quality of life, and basic needs (see Hicks and Streeten 1979, 
Hicks 1979, Drewnowski 1974, Morris 1979, Sen 1973, Streeten 1979, Dasgupta 
1990). While these approaches are evidently related to the concept of standard of 
living, they lack a unifying conceptual framework for defining and measuring it. 
Sen (1985, 1987) has developed such a framework, defining standard of living in 
terms of functionings and capabilities. According to Sen (1985), standard of 
living must be seen in terms of an individual’s achievements (functionings)  
and ability to achieve (capabilities), and not merely in terms of that  
individual’s means. 

Ideally, the measurement of standard of living should incorporate all the 
capabilities that enhance human well-being, but this is not feasible from an 
empirical standpoint. First, many capabilities cannot easily be quantified. For 
instance, democracy can be regarded as an important component of standard of 
living, but it can be a problem to quantify. Secondly, for many capabilities, 
consistent data are not available across countries and over time. This paper 
focuses on six indicators selected based on the availability of data and their 
ability to reflect quality of life: life expectancy at birth, adult literacy rate, 
primary enrollment rate, under-five survival rate, births attended by skilled health 
personnel, and per capita GDP. Together, I believe these indicators adequately 
reflect overall standard of living. 

Reiterating Sen’s conceptualization of standard of living, the primary 
concern should be with individual achievements and not with means. While input 
indicators are important because they enhance capabilities and extend 
functionings, they are not indicators of achievements. Hicks and Streeten (1979) 
argue that output indicators are, in general, better measures of the level of welfare 
and basic needs achievement. 

The six indicators selected are a mixture of results and inputs. Note that the 
distinction between input and output indicators may not always be precise. For 
instance, primary and secondary school enrollments are input indicators because 
they provide the means to achieve higher literacy in the population. However, can 
literacy itself be considered an ultimate achievement of a society, or is it only a 
means to some other end? It is clear that a literate person has access to many 
capabilities—he or she can read and write and may be able to communicate more 
effectively with other members of a society. An illiterate person may face many 
disadvantages because he or she cannot perform these basic functions. Thus, 
literacy is classified as an output indicator.  
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The under-five survival rate and life expectancy at birth are the two most 
important indicators of achievement. The under-five survival rate shows the 
number of children per one thousand live births who survive until their fifth 
birthday. This is a good indicator of the availability of sanitation and clean water 
facilities that can protect children from diseases and infections caused by 
unsanitary household conditions. Moreover, the survival rate of children under 
five years old is largely determined by their nutritional status; thus, a child who is 
seriously malnourished because of dietary inadequacies or deficiencies in the 
mother’s diet during pregnancy and lactation has a lower chance of survival.  
The infant mortality (or survival) rate, similarly, points to the fulfillment of 
several basic needs—such as health, sanitation, clean water supply, and good 
nutrition—making it a good indicator of achievement. Both are classified as 
output indicators. 

Life expectancy at birth indicates the number of years a newborn infant 
would live if patterns of mortality prevailing in the country at the time of birth 
were to stay the same throughout his life. It is the outcome of several input 
variables such as nutrition, water supply, sanitation, and medical facilities. As 
most people would prefer to live longer irrespective of the quality of life, life 
expectancy can be regarded as an indicator of achievement and, therefore, can be 
considered an important component of standard of living. 

Births attended by skilled health personnel measures the proportion of 
births at which a skilled health worker is present. According to the World Health 
Organization (2008), complications arising from pregnancy and childbirth kill 
more than half a million women every year and leave many others with serious 
and lifelong health problems. This input indicator is related to the accessibility of 
appropriate health care services throughout pregnancy and childbirth. Evidence 
suggests that having a skilled health worker present during delivery is highly 
associated with reduced maternal mortality (Graham, Bell, and Bullough 2001). 
In this regard, the indicator can be regarded as an input measure because it is a 
means to achieve lower maternal mortality. 

Per capita GDP is considered an input variable because it provides a 
measure of the degree of command people have over commodities. It is an 
indicator of affluence, which is not the same thing as standard of living. 

By confining itself to the five measures of well-being, in addition to per 
capita GDP, this study excludes many other social and psychological aspects that 
affect quality of life, such as security, justice, freedom of choice, human rights, 
employment, and satisfaction (see Morris 1979). This analysis is rather restricted, 
mainly due to the unavailability of appropriate data, and may appear to be too 
narrow in its scope. Nevertheless, the selected indicators, apart from per capita 
GDP, are proxies to a large number of important capabilities that influence  
human well-being.  
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The five indicators described above are highly aggregated measures of 
well-being. Ideal measures would reflect the well-being of individuals or groups. 
In this context, Dasgupta (1990) correctly argues that focus should be on the 
distribution of well-being across class, caste, gender, or religion. It should be 
pointed out that the methodology used in this paper can be applied to analyze the 
standards of living at individual or socioeconomic group levels. However, it may 
not be feasible to carry out the same analysis for a large number of countries 
because of the demanding data requirements. 

This study does not attempt to construct a single index of living standards. 
Several such attempts have been made, including the widely known human 
development index (Morris 1979, UNRISD 1972, UN 1990). It is convenient and 
appealing to have a single overall index of well-being by which to rank countries. 
But the construction of such an index has many drawbacks. One of the main 
difficulties is the aggregation of several components of well-being into a single 
measure, which requires the assigning of appropriate weights to each component. 
In 1979, Morris constructed a single index derived by simply averaging three 
components—life expectancy at birth, the infant mortality rate, and the literacy 
rate. While this index has the merit of being simple, it is obviously arbitrary. 
There exists no rational economic justification for assigning equal weights to the 
different components. An alternative approach suggested in the literature assigns 
weights for indicators in proportion to a principal component of the correlation 
matrix. The rationale behind this approach is that the data determine the optimal 
weights that capture the largest variation in the selected indicators. 

Rather than attempting to combine the five indicators into one single index, 
this study analyzes each country’s achievements in terms of the five separate 
indicators of living standards. According to Sen (1987), measurements of living 
standards or well-being that have inherent plurality, such as weight or height, 
should not be seen as one-dimensional; therefore, a partial-ordering approach is 
adopted in which comparisons of living standards are made by ranking countries 
in accordance with each of the capabilities considered.  

 
 

III.  MULTI-COUNTRY INEQUALITIES IN STANDARDS OF LIVING 
 
The analysis is based on data from 177 countries, divided into eight 

regions. As discussed in Section II, standard of living is measured by five 
indicators: life expectancy at birth, adult literacy rate, primary school enrollment 
rate, under-five survival rate, and births attended by skilled health personnel. In 
addition, per capita GDP is used as a measure of a country’s affluence or the 
command people have over goods and services; the higher this measure, the 
richer the country. Since per capita GDP is measured in terms of 2005 purchasing 
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power parity (PPP), values are comparable across countries. The six indicators are 
selected from the World Bank’s World Development Indicators. 

Table 1 presents, on a regional basis,1 the weighted average of per capita 
GDP (at 2005 PPP) and the five standard of living indicators, using the countries’ 
relative populations as weights. It is appropriate that larger countries are assigned 
a heavier weight when aggregating standard of living across regions.  

 
Table 1. Average Standard of Living by Region, 2000–2007 

Region GDP Per 
Capita at 
2005 PPP

(US$) 

Life 
Expectancy 

at Birth 
(years) 

Adult 
Literacy 

Rate 
(%) 

Net Primary 
Enrollment 

Rate 
(%) 

Under-5 
Survival 

Rate 
(per 1,000 

births) 

Births 
Attended 
by Skilled 
Personnel 

(%) 
East Asia and Pacific 4,217 70.4 98.2 94.7 969 89.8 
South Asia 1,959 63.8 74.0 85.6 918 39.5 
Central Asia 3,547 68.0 99.7 92.0 948 95.3 
Eastern Europe  10,204 69.3 98.6 91.2 981 96.6 
Latin America and  
  Caribbean 

8,256 72.2 96.1 95.2 972 89.2 

Middle East and North
  Africa 

8,330 70.5 88.9 89.9 961 78.4 

Sub-Saharan Africa 1,686 49.7 69.7 64.2 844 46.2 
Industrialized countries 33,641 78.9 99.7 97.5 994 99.4 
World 8,469 68 87 88 947 74 
GDP = gross domestic product; PPP = purchasing power parity. 
Source: Author’s calculations based on World Development Indicators. 

 
It is evident that inequality in per capita GDP is extremely high between 

regions. Sub-Saharan Africa is the poorest region with per capita GDP of only 
19.9 percent of the world average, and South Asia is the second poorest (at 23.1 
percent). The gap in per capita GDP between industrialized countries (including 
Japan) and the rest of the world is extremely large, with the former having a per 
capita GDP almost four times the world average. 

To assess the regions’ relative performance, the average standard of living 
shown in Table 1 is normalized by making the average world standard of living 
equal to 100. The normalized results are presented in Table 2.  

In addition, the disparity between countries can be assessed through the 
Theil (1967) index, a well-known measure of inequality, with each country as an 
observation. The estimated index for per capita GDP is 66.51, which could be 
considered extremely high. 

The Theil index has an interesting property: it can be decomposed into 
between- and within-group inequalities. The groups in this case correspond to the 
eight regions as shown in Table 2. The between-region inequality is calculated to 
be 54.00. This means that the disparity in per capita GDP between regions 

                                                           
1The composition of each region is defined in Table A.1. 
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explains 81.26 percent of the total inequality in GDP per capita between 
countries. 

 
Table 2. Relative Standard of Living Index by Region, 2000–2007 

Region GDP Per 
Capita at 
2005 PPP

Life 
Expectancy 

at Birth 

Adult 
Literacy 

Rate 

Net Primary 
Enrollment 

Rate 

Under-5 
Survival 

Rate 

Births 
Attended 
by Skilled 
Personnel 

East Asia and Pacific 49.8 103.9 112.6 107.7 102.3 121.9 

South Asia 23.1 94.1 84.9 97.3 97.0 53.7 

Central Asia 41.9 100.3 114.2 104.6 100.1 129.4 

Eastern Europe 120.5 102.2 113.1 103.7 103.6 131.2 

Latin America and  
  Caribbean 

97.5 106.5 110.1 108.3 102.6 121.1 

Middle East  
  and North Africa 

98.4 104.0 101.9 102.2 101.5 106.5 

Sub-Saharan Africa 19.9 73.4 79.9 73.0 89.2 62.8 

Industrialized countries 397.2 116.5 114.2 110.9 105.0 135.0 

World 100.0 100.0 100.0 100.0 100.0 100.0 

Between-region 
inequality  

54.00 
(81.26%)

0.80 
(87.44%) 

1.00 
(67.78%)

0.80 
(55.61%) 

0.10 
(81.01%)

6.60 
(58.09%) 

Within-region 
inequality 

12.51 
(18.74%)

0.07 
(12.56%) 

0.50 
(32.22%)

0.55 
(44.39%) 

0.04 
(18.99%)

4.76 
(41.91%) 

Theil index 
 

66.51 
(100%) 

0.87 
(100%) 

1.50 
(100%) 

1.35 
(100%) 

0.14 
(100%) 

11.36 
(100%) 

Note:  Figures in parentheses indicate the percentage contribution to the total inequality. 
Source:  Author’s calculations. 

 
By comparison, the between-country inequality for the five indicators of 

standard of living is much lower than that for per capita GDP. For instance, 
inequality in life expectancy at birth between countries is just 0.87 compared with 
66.51 for per capita GDP. For births attended by skilled health personnel, the 
corresponding measure of inequality is 11.36, which is much higher relative to  
the other four non-income indicators but substantially lower compared to per 
capita GDP.  

It should be noted, though, that a lower between-country inequality in 
standard of living does not suggest that poorer countries with a lower standard of 
living perform relatively better in achieving a higher standard of living. The issue 
of standard of living should be distinguished from that of raw value before 
assessing individual country achievements. This issue will be dealt with in the 
next section.  
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IV.  ACHIEVEMENTS IN STANDARDS OF LIVING 
 
Unlike per capita GDP, the indicators of standard of living have asymptotic 

limits, reflecting physical and biological maxima—they cannot go on increasing 
infinitely. For example, life expectancy at birth has an upper limit of around 
85 years and the adult literacy rate cannot exceed 100 percent. Another important 
characteristic is that as the standard of living reaches progressively higher limits, 
any incremental improvement represents a higher level of achievement than 
similar incremental improvements from a lower base. For instance, an increase in 
life expectancy at birth from 70 to 75 years would imply a greater achievement 
than an increase from 45 to 50 years. In this regard, the relationship between 
achievement and the value of the indicator is not linear; thus, the observed 
differences in the levels of indicators of living standards do not reflect their  
true achievement. 

A hypothetical example will help to explain the idea of non-linearity. 
Suppose there are two countries: country A in Africa and country B in Europe. 
Country A is relatively poorer than country B. Further assume that both countries 
have the life expectancy at birth of 50 years. It would be much easier for country 
B to increase its life expectancy to 60 years. Similarly, it would be much harder 
for country A to achieve the same increase because the country may not have the 
resources to invest in a good health care system. Equivalently, if country B has 
already achieved the life expectancy of 80 years, the increase from 80 to 90 years 
(or even to 85 years) would be infinitely harder than that from 50 to 60 years. In 
this hypothetical example, it could be considered that the performance of country 
B in increasing its life expectancy from 80 to 85 years is more impressive than its 
counterpart country increasing its life expectancy from 50 to 60 years. 

Is this argument of non-linearity also pertinent to the literacy rate? For 
instance, it may be argued that closing a literacy rate gap between 90 percent and 
100 percent would be easier than closing the gap between 40 percent and 
50 percent. This argument may be valid on the grounds that the latter requires 
more fundamental steps, such as moving people out of agriculture to attend 
school, building new schools, and training teachers, among other difficulties and 
inefficiencies that the country is facing. On the contrary, however, any 
incremental improvement would be more difficult to achieve at a higher level 
than from a lower base. Experience suggests that even rich countries have not 
been able to achieve a perfect 100 percent literacy rate.2 

Using this idea of non-linearity, Kakwani (1993) derived an achievement 
index that lies between 0 and 100. The achievement index considers a further 
increase in the standard of living of a country that is already at a higher level as 
an achievement greater than that of another country with an equal increase in 
                                                           

2The idea of non-linearity may also apply to democracy, but no empirical evidence of this exists because it 
is difficult to quantify the degree of democracy. 
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standard of living but from a lower base. While Kakwani (1993) derived a class 
of achievement functions, the present study uses only the following member of  
the class:3 

 
 0

0
0

100 ln( ) ln( )
( , , )

ln( )

   




M M M y
f y M M

M M
, (1) 

 
where y is a value of an indicator of living standard that has a minimum value of 
M0 and a maximum value of M. The achievement function becomes 0 when 
y = M0 and approaches 100 as y approaches M. 

To compute the achievement index, the minimum and maximum values 
need to be specified. Based on the data for 177 countries, the following minimum 
and maximum values were calculated: 

 Life expectancy at birth: 35 to 86 years 
 Adult literacy rate: 0 to 100 percent 
 Net primary enrollment rate: 0 to 100 percent 
 Under-five survival rate: 0 to 1,000 
 Births attended by skilled health personnel: 0 to 100 
The results of the achievement index are shown in Tables 3 and 4. Table 3 

presents the weighted average of the achievement index by region. Table 4 
presents the relative achievement index, which is the normalized index of 
achievement relative to the average achievement of the world; i.e., the world 
index is set to 100. 

Recall from Table 2 that the average life expectancy at birth for 
industrialized countries was about 16.5 percent higher than the world average. 
According to Table 4, however, the average achievement in this indicator for 
industrialized countries is 76.3 percent higher than the average of achievement in 
the world. This suggests that the disparity in achievement in life expectancy at 
birth between countries is far greater than that in actual terms. The Theil 
inequality measure also shows that between countries, the inequality of 
achievement in this indicator is much greater than the inequality in actual life 
expectancy at birth. Similar results hold for the other four indicators of living 
standards considered in this study. 

                                                           
3This study focuses only on one member of the class of achievement functions because (i) it is the most 

relevant to the current analysis and (ii) using other members of the class does not add new insight into the analysis. 
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Table 3. Achievements in Standards of Living by Region, 2000–2007 
Region  Life 

Expectancy 
at Birth 

Adult 
Literacy 

Rate 

Net Primary 
Enrollment 

Rate 

Under-5 
Survival 

Rate 

Births 
Attended 
by Skilled 
Personnel 

East Asia and Pacific 30.6 92.8 69.7 51.7 65.1 

South Asia 21.2 29.9 44.5 36.4 11.7 

Central Asia 26.6 100.0 63.0 43.7 77.4 

Eastern Europe  29.0 91.3 55.0 58.6 88.6 

Latin America and Caribbean 33.7 74.4 72.9 52.5 60.4 

Middle East and North Africa 30.8 56.2 57.3 48.6 42.2 

Sub-Saharan Africa 8.9 28.7 25.7 27.7 16.3 

Industrialized countries 51.0 99.8 84.5 74.8 99.8 

World 28.9 63.3 57.2 48.9 50.6 
Source:  Author’s calculations.  

 
Table 4. Relative Achievements in Standards of Living by Region, 2000–2007 

Region  Life 
Expectancy 

at Birth 

Adult 
Literacy 

Rate 

Net Primary 
Enrollment 

Rate 

Under-5 
Survival  

Rate 

Births 
Attended 
by Skilled 
Personnel 

East Asia and Pacific 105.6 146.6 121.9 105.5 128.5 

South Asia 73.3 47.2 77.8 74.4 23.2 

Central Asia 92.0 157.9 110.2 89.3 152.9 

Eastern Europe  100.2 144.3 96.2 119.8 175.0 

Latin America and Caribbean 116.4 117.5 127.4 107.3 119.4 

Middle East and North Africa 106.5 88.7 100.2 99.3 83.3 

Sub-Saharan Africa 30.8 45.4 45.0 56.7 32.2 

Industrialized countries 176.3 157.7 147.7 152.7 197.2 

World 100.0 100.0 100.0 100.0 100.0 

Between-region inequality 
 

9.50 
(84.22%) 

13.10 
(83.92%)

6.20 
(59.50%)

4.10 
(85.95%) 

27.80 
(68.78%) 

Within-region inequality 
 

1.78 
(15.78%) 

2.51 
(16.08%)

4.22 
(40.50%)

0.67 
(14.05%) 

12.62 
(31.22%) 

Theil index 
 

11.28 
(100%) 

15.61 
(100%) 

10.42 
(100%) 

4.77 
(100%) 

40.42 
(100%) 

Note:  Figures in parentheses indicate the percentage contribution to the total inequality.  
Source:  Author’s calculations. 

 
Figure 1 shows that countries in South Asia have lower achievement in 

standards of living than countries in East Asia and the Pacific and Central Asia. 
This result holds uniformly for all six indicators of standard of living. The gap 
between South Asia and the rest of Asia is narrowest in per capita GDP, but is 
much wider in the adult literacy rate and births attended by skilled personnel, 
suggesting that the South Asian region needs to pay greater attention to 
improving its education and health sectors. Yet, individual country experiences 
may differ between countries in South Asia. 
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Figure 1. Relative Achievements in Standards of Living in Asia 
160

140

120

100

80

60

40

20

0
GDP per
Capita at
2005 PPP

Life
Expectancy

at Birth

Adult
Literacy

Rate

Net Primary
Enrollment

Rate

Under-5
Survival

Rate

Births Attended
by Skilled
Personnel

East Asia and Pacific

A
ch

ie
ve

m
en

t I
nd

ex

South Asia Central Asia  
PPP = purchasing power parity. 
 

Table 5 provides the relative achievements of five major countries in South 
Asia along with six other Asian countries and the group of industrialized 
countries for comparison. Sri Lanka has the most outstanding achievements in 
standards of living in South Asia, with a higher per capita GDP than its four 
neighbors and a growth rate lower only than India. Furthermore, achievements in 
standards of living in Sri Lanka are far superior to other countries in the region. 
Two indicators in particular stand out: life expectancy at birth and net primary 
enrollment rate, which are the highest among the selected countries in Asia. 
 

Table 5. Relative Achievements in Standards of Living in Selected Countries in Asia 
Economy Growth 

Rate 
GDP Per 
Capita at 
2005 PPP

Life 
Expectancy 

at Birth 

Adult 
Literacy 

Rate 

Net 
Primary 

Enrollment 
Rate 

Under-5 
Survival 

Rate 

Births 
Attended 
by Skilled 
Personnel 

Bangladesh 3.8 12.0 68.0 34.7 85.6 75.0 6.6 
India 6.1 24.4 72.9 49.6 81.6 74.0 25.3 
Nepal 1.1 11.1 23.4 41.4 56.4 79.0 6.8 
Pakistan 3.1 24.7 75.8 36.1 36.6 68.0 12.7 
Sri Lanka 4.5 39.9 129.3 107.1 152.3 123.0 138.1 
China, People’s 
  Rep. of 

9.5 43.5 109.0 153.5 … 105.0 150.4 

Indonesia 3.7 36.2 87.1 149.2 148.0 96.0 48.0 
Lao People’s 
  Dem. Rep. 

4.8 20.1 68.1 52.7 60.7 73.0 9.3 

Philippines 2.9 33.7 105.2 103.4 102.2 99.0 38.1 
Thailand 4.3 78.2 98.0 134.2 82.8 137.0 174.8 
Viet Nam 6.3 23.4 102.2 … 95.1 113.0 75.4 
Industrialized 
  countries 

1.5 397.2 176.3 157.7 147.7 152.7 197.2 

World 5.0 100.0 100.0 100.0 100.0 100.0 100.0 
… indicates data not available. 
PPP = purchasing power parity. 
Source:  Author’s calculations. 
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In East Asia and the Pacific, the People’s Republic of China (PRC) is the 
fastest growing economy and its overall performance in virtually all available 
indicators of living standards surpasses world averages by wide margins, 
particularly in terms of adult literacy rate and births attended by skilled health 
personnel. On the other hand, while Thailand has higher per capita GDP than the 
PRC, its standards of living achievements are not as consistent. Note that 
although achievements in life expectancy at birth and adult literacy rate are better 
for the PRC, Thailand has superior achievements in the two other health 
indicators. Gaps—urban–rural gaps, regional disparities, gender gaps, and gaps 
among different social groups—in access to basic public services in health and 
education remain among the challenges facing the PRC in its current phase of 
development (UNDP 2007). 

 
 

V.  RELATIONSHIP BETWEEN PER CAPITA GDP  
AND STANDARDS OF LIVING 

 
Per capita GDP measures the total output per person produced in an 

economy; the higher the output, the greater the access people have to goods and 
services. Therefore, there should be a strong association between national income 
and standards of living, with higher national income being strongly associated 
with lower child mortality and higher primary school completion 
(World Bank 2004). 

As noted earlier, however, the relationship between per capita GDP and 
standards of living is non-linear. As per capita GDP increases, the standard of 
living increases less and less steeply until it reaches an asymptotic limit (Hicks 
and Streeten 1979). Many attempts have been made to estimate the non-linear 
relationship, which captures the asymptotic behavior of indicators of standard of 
living (Sheehan and Hopkins 1979, Morris 1979, Grosse and Perry 1983, 
Goldstein 1985). All these models are generally flawed because of their inherent 
misspecification of the nature of non-linearity. 

The achievement index discussed in the previous section captures the 
nature of non-linearity of indicators of standards of living. To calculate this  
non-linearity, Kakwani (1993) argues that it is more natural to relate the 
achievement index to per capita GDP. Following this argument, the following 
model was adopted:  

 

0( , , ) log( )   i i i if y M M x u , (2) 

 
where 0( , , )i if y M M  defined in (1) is the achievement index of the ith country 
with a social indicator yi, xi is the per capita GDP of the ith country, and ui is the 
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error term. The use of the achievement function captures the non-linear 
characteristics of standards of living. 

The achievement equation (2) was estimated for each of the five indicators 
of living standards using the least squares method. The coefficient estimates 
along with the t-values are presented in Table 6. One of the assumptions of the 
least squares method is that the residual variance is constant over the 
observations. This assumption is unlikely to hold using multi-country data. Even 
if this assumption is violated, the least squares estimates are still unbiased, but the 
estimates of the t-values are biased. To remedy this situation, the robust t-values 
were calculated using a heteroskedasticity-consistent covariance matrix estimator 
proposed by White (1980). 

 
Table 6. Regression Coefficients of Achievement in Standards of Living  

on Per Capita GDP 
Achievements in Standards 
  of Living 

Log 
(GDP per capita) 

Robust 
t-values 

R-squared Number of 
Observations 

Life expectancy at birth 9.5 21.2 0.7 177 

Adult literacy rate 18.1 11.3 0.6 108 

Net primary enrollment rate 13.6 11.1 0.4 159 

Under-5 survival rate 11.7 12.4 0.8 175 

Births attended by skilled health
  personnel 

23.2 22.7 0.6 162 

GDP = gross domestic product. 
Source:  Author’s calculations. 

 
The coefficient of determination—the R-squared—is estimated to assess 

the accuracy of regression models. Table 6 shows that the estimated values of the 
coefficient of determination for the regression equations vary from 0.4 to 0.8, 
which could be regarded as quite high given that the sample observations range 
from 108 to 177. This suggests that the model is reasonably well specified and 
that per capita GDP at 2005 PPP is an important determinant of achievements in 
standards of living. 

Differentiating equation (2) and using equation (1), the elasticity of 
standard of living yi with respect to xi was obtained as 

 

100/1)log( 0 









i
i y

M
MM , (3) 

 
which shows that the higher the standard of living of a country, the smaller the 
elasticity. When the standard of living (yi ) approaches its maximum value M, the 
elasticity approaches 0. The implication is that economic growth will have a 
greater impact on standards of living in poorer countries than in richer ones. This 
is explained by the fact that standard of living becomes more difficult to raise as 
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it reaches a higher level. A study by Bruns, Mingat, and Rakotomalala (2003) 
finds that in lower-income countries, 10 percent more income per capita is 
associated with, on average, a 6.6 percent lower child mortality rate and a 4.8 
percent higher primary school completion rate. In middle-income countries, 
however, 10 percent more income per capita is associated with 7.7 percent less 
child mortality but little improvement in primary completion.4 

The growth elasticity of standards of living defined in (3) is a useful 
indicator because it shows the responsiveness of changes in standards of living to 
economic growth. This elasticity was calculated for each of the 177 countries, 
and Table 7 presents the weighted average of elasticities for the eight regions 
using the population of each country as the corresponding weight. 

 
Table 7. Average Elasticity of Standards of Living by Region, 2000–2007 

Region  Life 
Expectancy 

at Birth 

Adult 
Literacy 

Rate 

Net Primary 
Enrollment 

Rate 

Under-5 
Survival 

Rate 

Births 
Attended 
by Skilled 
Personnel 

East Asia and Pacific 0.08 0.02 0.04 0.03 0.17 
South Asia 0.13 0.30 0.11 0.07 2.12 
Central Asia 0.10 0.00 0.06 0.04 0.06 
Eastern Europe  0.09 0.01 0.06 0.02 0.04 
Latin America 
  and Caribbean 

0.07 0.03 0.03 0.02 0.20 

Middle East and North 
  Africa 

0.08 0.11 0.08 0.03 0.45 

Sub-Saharan Africa 0.27 0.44 0.41 0.15 2.99 
Industrialized countries 0.03 0.00 0.02 0.00 0.01 
World 0.11 0.15 0.11 0.05 0.96 
Source:  Author’s calculations. 

 
A 1 percent increase in GDP per capita in the world increases the world’s 

life expectancy at birth by 0.11 percent. The impact of economic growth on life 
expectancy at birth in sub-Saharan Africa is much greater, as indicated by an 
elasticity of 0.27. This is expected because given the current shortness of life 
expectancy at birth in Africa, the indicator would be easily improved with small 
increases in per capita income. In industrialized countries, on the other hand, the 
growth elasticity of life expectancy at birth is extremely low at 0.03, since these 
countries have already achieved high levels for this indicator and further 
improvements will require substantially larger resources. 

Moreover, the results reveal that life expectancy at birth is more responsive 
to per capita GDP than the under-five survival rate, and this result holds 
uniformly across regions. This finding suggests that more progress has been made 
thus far in improving child mortality than improving life expectancy and, thus, 
higher growth rates would be required to achieve the same level of improvement 

                                                           
4
The elasticity can change if richer countries put greater resources into the health sector.  
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in life expectancy in the future. The magnitude of elasticity for sub-Saharan 
Africa, 0.15, can be considered high; as such, economic growth will play a 
significant role in improving the under-five survival rate in Africa. 

Compared to the other indicators, the number of births attended by skilled 
health personnel was found to be the most responsive to economic growth. A 
1 percent increase in GDP per capita in the world would improve this health 
indicator by 0.96 percent. In sub-Saharan Africa, the same growth rate would lead 
to an almost 3 percent higher proportion of births with skilled health staff. In 
South Asia, an extra 1 percent growth in income per capita would improve this 
indicator by 2.12 percent. 

The education indicators—adult literacy rate and net primary school 
enrollment rate—are much more responsive to per capita income in South Asia 
and in sub-Saharan Africa. In both, higher income per capita would result in  
more school-age children attending primary school and, thus, in a higher adult 
literacy rate. 

This section has shown that income and standards of living are strongly 
associated, particularly in low-income countries. However, the low elasticities 
shown in Table 7 suggest that improving living standards will require 
significantly high growth rates if this is the only channel used for achieving such 
goals. Thus, policies that can do more than increase growth are required; these 
policies will be discussed in Section VIII. 

 
 

VI.  PERFORMANCE IN STANDARDS OF LIVING 
 

A. Methodological Framework 
 
Per capita GDP in PPP dollars measures how rich a country is in terms of 

material consumption. The regression model estimated in the previous section 
demonstrates that per capita GDP is an important determinant of a country’s 
standard of living. The positive and highly statistically significant values of   
imply that the richer a country is, the higher are the expected standards of living. 
However, a one-to-one relationship between the country’s material prosperity and 
standards of living does not exist because the model only explains around 
60 to 80 percent of variations in standards of living. There is still considerable 
unexplained variation, which implies that factors other than income impact a 
country’s standard of living. These factors may include the scope and quality of 
basic services in health and education provided by governments.  

The unexplained variation in the model suggests that the level and 
distribution of health and education services vary widely between countries even 
if they have the same level of per capita income. A country may be assessed as 
having superior (inferior) performance in standards of living if it enjoys higher 
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(lower) living standards than what is expected on the basis of its per capita 
income. The residual term in the model (the difference between actual and 
expected values of the achievement index) includes the effect of factors other 
than income that affect living standards. If the residual is positive (negative), it 
can be said that the country has higher (lower) standards of living relative to its 
per capita income. This methodology allows the identification of countries that 
have superior (inferior) performance in standards of living. 

The residual term in equation (2) is given by 
 

  iii xfu logˆ  . (4) 
 
For large samples, it is expected that iû  is normally distributed with zero 

mean and variance 2s , where s is the estimated standard error of the regression. 
This gives the studentized residual as 

 

  
s

xf
u ii

i

logˆ
ˆ* 
 , (5) 

  
which, for large samples, is normally distributed with zero mean and unit 
variance. In this study, the value of *ˆiu  was calculated for each country. The 

performance of a country on standards of living can be assessed by the magnitude 

of *ˆiu ; the larger this value, the better is the performance of the ith country. The 

average value of *ˆiu  for all countries is equal to zero as some countries will 

register a positive value and others will record a negative value, with positive 

(negative) values implying superior (inferior) performance. Thus, *ˆiu  can be used 

as an indicator of a country’s relative performance in living standards. 

If *ˆiu  is greater than 1.96, the ith country can be regarded as an outlier or a 

country with exceptionally superior performance. This is because the probability 
of achieving such an outcome is less than 0.05; i.e., the estimate is statistically 

significant at the 5 percent level. Similarly, if *ˆiu  is less than negative 1.96, the ith 

country can be regarded as a country with exceptionally inferior performance in 
standards of living. Such outliers deserve special attention from the standpoint of 
policy making. 

 
B. Identifying Countries with Exceptional Performance 

 
Using the proposed indicator of a country’s relative performance, this 

section identifies the countries that have exceptionally superior or inferior 
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performance in standards of living. Table A.2 presents the values of relative 
performance for individual countries.  

The results show that Japan is the only country with exceptionally superior 
performance in life expectancy at birth. Other higher achievers in this indicator 
include Costa Rica; Hong Kong, China; and Sri Lanka. On the other hand, 
countries that have exceptionally inferior performance in life expectancy at birth 
are Equatorial Guinea, Botswana, South Africa, Gabon, Swaziland, Angola, and 
Namibia. None of the Asian countries is included in the list of these negative 
outliers. In fact, all the exceptionally inferior-performing countries are located in 
sub-Saharan Africa. 

The high incidence of HIV/AIDS in Africa could be a cause of such short 
life expectancy relative to per capita income level. Combating the pandemic there 
has been particularly challenging. The disease has reversed gains in life 
expectancy made over decades and is undermining growth, reducing the 
productivity of the workforce, and diverting scarce public resources away from 
other health issues and education. Moreover, the pandemic is now threatening 
countries with huge populations such as the PRC and India. Effective policies, 
backed by adequate resources, are required to check its spread and to provide 
health care for the millions who are or will be affected. 

The under-five survival rate is an indicator that reflects the health status of 
a country’s population. The results show that no country can be categorized as an 
exceptionally high achiever in this indicator. But three countries—Sri Lanka, 
Viet Nam, and Moldova—are close to being exceptional and could be regarded as 
having relatively better performance in the under-five survival rate compared to 
the other 174 countries. The value of this performance indicator for these three 
countries is higher than 1.70 but less than 1.96. In contrast, the performance of 
six countries—Angola, Botswana, Equatorial Guinea, Gabon, Qatar, and 
Swaziland—has been exceptionally inferior on this indicator. This could largely 
be explained by the barriers to quality basic health services, such as lack of 
information and knowledge, inaccessibility and poor quality of service, 
unresponsive service providers, and high costs involved in seeking health care. 

Access to safe water and adequate sanitation has a direct impact on health 
status and mortality, particularly on children. The World Bank (2004) study of 
eight countries found that the prevalence of diarrhea in children under three years 
of age from households with no sanitation declined by six percentage points as 
conditions shifted from no improved water to “optimal” water. Moreover, the 
same study found that moving from no sanitation to “optimal” sanitation resulted 
in a ten-percentage-point drop in diarrhea in households with no improved water 
source. As with education, there are spillover effects associated with sanitation at 
the community level. In Peru, for example, sanitation investments by a family’s 
neighbors were associated with better nutritional status for that family’s children 
(Alderman, Hoddinott, and Kinsey 2006). 
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Another indicator related to the delivery of health services is the number of 
births attended by skilled personnel. The results suggest that the performance of 
seven countries—Fiji Islands, Jordan, Kyrgyz Republic, Moldova, Mongolia, 
Samoa, and Uzbekistan—was exceptionally superior in this indicator. In contrast, 
Equatorial Guinea is the only negative outlier, suggesting an exceptionally low 
achievement on this indicator. 

Regarding the net primary school enrollment rate, the results suggest that 
Oman is an exceptionally inferior performer in relation to its per capita GDP, 
while another rich country in the Middle East and North African region, Qatar, 
was found to have exceptionally low achievement in adult literacy rate. These 
findings suggest that an overriding focus on economic growth without similar 
attention to public service systems and institutions will not produce a strong 
human development outcome. The absence of complementary actions to establish 
effective social services can be detrimental to long-term growth.  

 
C. Relative Performance of Asian Countries 

 
Section B was devoted to identifying countries with exceptionally superior 

or inferior performance. This section introduces a relative performance index to 
analyze the performance of Asian countries with respect to the world average. 
The average value of the relative performance index for all countries included in 
the present study is equal to zero and is regarded as a benchmark for assessing a 
country’s relative performance in standards of living. If an individual country has 
a value for the index greater (less) than zero, then the performance of that country 
is judged as better (worse) than the average performance of the world. The 
average values of the relative performance index are presented in Table 8 for 
eight different regions; the corresponding values for individual countries are 
shown in Table A.3.  

The relative performance indexes for sub-Saharan Africa and the Middle 
East and North Africa are negative for all aspects of living standards considered 
in the current study, suggesting lower standards of living relative to what is 
expected from their per capita income levels. As noted earlier, the per capita GDP 
of sub-Saharan Africa is, on average, only 19 percent of world GDP per capita. 
While sustainable and rapid economic growth is a prerequisite for improving 
living standards, most people have higher expectations of governments; they are 
expected to provide basic health services that reduce infant and maternal 
mortality rates, as well as primary school and higher education that enable people 
to compete in the labor market. 
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Table 8. Performance in Standard of Living by Region, 2000–2007 
Region  Life 

Expectancy
at Birth 

Adult 
Literacy 

Rate 

Net Primary 
Enrollment 

Rate 

Under-5 
Survival 

Rate 

Births 
Attended 
by Skilled 
Personnel 

East Asia and Pacific 0.37 0.50 0.38 0.51 0.18 
South Asia 0.36 –0.31 0.23 0.12 –0.84 
Central Asia 0.56 2.46 0.30 0.07 1.18 
Eastern Europe  –0.10 0.92 –0.16 0.73 0.96 
Latin America and  
  Caribbean 

0.26 0.04 0.39 –0.02 –0.07 

Middle East and North 
  Africa 

–0.12 –0.64 –0.51 –0.50 –0.46 

Sub-Saharan Africa –0.75 –0.46 –0.50 –0.68 –0.35 
Industrialized countries 0.61 0.22 0.44 0.51 –0.18 
World 0.00 0.00 0.00 0.00 0.00 
Source:  Author’s calculations. 

 
It is surprising that the relative performance of countries in Central Asia is 

impressive in all aspects of living standards. On adult literacy rate, in particular, 
two countries—Tajikistan and Armenia—perform exceptionally well. While 
statistics indicate very high adult literacy rates in Central Asia, there is a clear 
need to continue expanding access to adult literacy programs and provide an 
enabling literacy environment for all (World Bank 2004). Equally important are 
concerns over gender disparity as these remain a challenge in some countries in 
the region. In Tajikistan, for instance, boys are favored, such that only 95 girls are 
enrolled in primary education per 100 boys. By contrast, primary education 
appears to favor of girls in Armenia, where 104 are enrolled for every 100 boys. 

Countries in East Asia and the Pacific surpass the world average 
performance in all aspects of living standards, although Papua New Guinea and 
Brunei Darussalam have the worst outcomes in the region. In contrast, South Asia 
as a whole has performed worse than the world average in adult literacy rate and 
births attended by skilled personnel, but better than the world average in life 
expectancy at birth, under-five survival rate, and net primary enrollment rate.  

South Asia faces many challenges in health services and outcomes. The 
indicator for births attended by skilled health staff is extremely poor compared to 
other regions. The region accounts for one third of maternal deaths worldwide 
(ADB 2007), and the chances of dying during pregnancy are 1 in 43 compared to 
1 in 30,000 in Sweden. Maternal death rates vary widely within the region, 
however, ranging from 58 per 100,000 live births in Sri Lanka to 450 in India in 
2005 (World Bank 2008). Maternal mortality can be prevented with appropriate 
medical care and management, and thus depends mainly on health services. It is 
worth noting that midwifery services are linked to dramatic declines in maternal 
mortality in Sri Lanka (World Bank 2004). On the other hand, nutrition and child 
mortality depend on many other factors such as education, water, food security, 
communication, electrification, and transportation.  
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In South Asia, the worst performing countries in all dimensions of 
standards of living are Bhutan and Pakistan. In Pakistan, poor performance in the 
social sector is attributed to the effects of elite dominance (Hussain 1999), as well 
as to the division into linguistic, religious, and regional factions that challenge its 
ability to provide social services (Easterly 2001). In India, performance is 
particularly poor in births attended by skilled personnel and adult literacy rate. 
All countries in South Asia—except Sri Lanka—perform particularly poorly in 
births attended by skilled personnel, suggesting a strong need for the provision of 
government health services. It should be noted that Sri Lanka is a superior 
performer in every dimension of standards of living considered in the current 
study, exceptionally so in the net primary enrollment rate and the under-five 
survival rate (see Figure 2). 

 
Figure 2. Relative Performance in Standards of Living in Selected Countries in South Asia 
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Source:  Author’s calculations. 

 
The factors contributing to observed achievements were the center of 

debate in the 1980s (Dreze and Sen 1989, Pyatt 1987, Bhalla and Glewwe 1986, 
Sen 1981, Isenman 1980). The countries with the best achievements identified in 
the present study are also known for excellent public welfare programs that 
include direct public provision of health, education, and other vital services. 
Sri Lanka has long been known as a unique example of a developing country with 
impressive achievement in terms of basic needs relative to its income level. Sen 
(1981) and Isenman (1980) have concluded that it was government action that 
made Sri Lanka an extraordinary country in promoting extensive social 
opportunities and providing widespread and equitable schooling, health, and 
other basic services. 

The Sri Lankan government in 1977 diverged from the country’s earlier 
welfare-oriented development strategy and introduced new economic policies that 
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focused more on growth and investment. One of the many policy changes was the 
substitution of food subsidies by a means-tested food stamps program. The 
enormous savings that were realized as a result of the policy changes were 
directed to production and employment activities. In addition, the trade sector 
was liberalized and foreign exchange control was virtually withdrawn. The results 
of the current study suggest that cuts in welfare expenditures in the late 1970s did 
not make Sri Lanka an inferior performer in the 1980s and onwards. 

Government expenditures on education and health can influence human 
development outcomes; public spending must therefore concentrate on areas 
where market failure is pervasive and positive spillover is largest. Given limited 
public resources, the balance needs to shift more toward investments in primary 
health and education services. Additionally, the private sector and public–private 
partnerships should be encouraged to provide tertiary health and education 
services where market failure is minimal. 

 
 

VII.  CONVERGENCE IN STANDARDS OF LIVING 
 
In the previous sections, it was noted that disparity in standards of living 

between industrialized countries and the rest of the world is extremely large. As 
pointed out in Section III, the average GDP per capita of industrialized countries 
is almost four times the world average. This section explores the likelihood of the 
rest of the world catching up. Assuming that is feasible, the number of years it 
will take for the different regions to catch up with the average standard of living 
in industrialized countries is calculated. 

Suppose xk is the per capita GDP of the kth region, which is growing at an 
annual rate of k  percent on average. Over the period of n years, the per capita 

GDP of the kth region will be given by 
 

n
kkkn xx )1(  . (6) 

 
Following this, a similar expression can be derived for the reference group, 

i.e., the industrialized countries. Consider that the per capita GDP of the reference 
group is denoted as x0 and it grows at an annual rate of 0  percent on average. In 

n years, the average per capita GDP of the reference group will be 
 

n
n xx )1( 000  . (7) 

 
Suppose that after n years, the per capita GDP of the kth region approaches 

that of the reference group. This scenario results in nkn xx 0  and also 
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k

kxx
n , (8) 

 
which is obtained from equations (6) and (7). Since kxx 0  for all k regions, n 

will be positive if 0 k . Estimating the number of years (n) in equation (8) 

requires the growth rate k  for the kth region.  

Based on per capita GDP at 2005 PPP, the annual growth rate was 
calculated for each of the 177 countries for 2000–2007. The growth rate was then 
averaged over the period for each country. The aggregate growth rates for each 
region were calculated by averaging the countries’ growth rates using their 
respective populations as weights. The regional growth rates are presented in the 
first numerical column of Table 9. The regions that exhibited the highest growth 
were Central Asia and East Asia and the Pacific. Although Central Asia went 
through a severe economic crisis in the first half of the 1990s, it performed well 
in 2000–2007 when its average growth rate was 8.13 percent per annum. East 
Asia and the Pacific includes rapidly-growing economies such as the PRC and 
slow-growing ones such as the Pacific island countries, putting the region’s 
average growth rate at 7.82 percent over the first seven years of the twenty-first 
century.  

 
Table 9. Years to Catch Up with Industrialized Countries’ Living Standards by Region 

Number of Years for Convergence Region Average 
Annual 
Growth 

Rate 

GDP 
Per 

Capita 
at 2005 

PPP 

Life 
Expectancy 

at Birth 

Adult 
Literacy 

Rate 

Net 
Primary 

Enrollment 
Rate 

Under-5 
Survival 

Rate 

Births 
Attended 
by Skilled 
Personnel 

East Asia 
  and Pacific 

7.82 34 34 6 17 31 24 

South Asia 5.43 74 79 97 74 82 96 

Central Asia 8.13 35 39 0 24 40 15 

Eastern Europe  6.11 27 50 10 47 30 10 

Latin America 
  and Caribbean 

2.24 184 235 181 110 243 219 

Middle East and 
  North Africa 

2.91 98 147 166 138 153 172 

Sub-Saharan 
  Africa 

3.09 188 273 241 265 246 222 

Industrialized 
  countries 

1.46 0 0 0 0 0 0 

World 5.01 40 66 57 57 62 60 
GDP = gross domestic product; PPP = purchasing power parity. 
Note:  In the calculation, we assume that the industrialized countries’ living standards are also improving. 
Source:  Author’s calculations. 
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As seen in the second column of Table 9, it will take 40 years for the 
different regions to achieve the average per capita GDP of industrialized 
countries. Sub-Saharan Africa will take 188 years and South Asia 74. In Latin 
America, although countries enjoyed high growth rates in the 1960s and 1970s, 
growth was extremely slow in the 2000s, meaning it will take 184 years to catch 
up. Note that these results are based on the assumption that countries in the 
different regions will maintain the same average growth rates over time. 

Calculating the number of years to catch up with the reference group in the 
five living standards indicators requires a different approach. The growth 
elasticity of living standards presented in Table 7 cannot be used to project future 
standards of living. This is because elasticity does not remain constant over time, 
but declines with rising standards of living. To tackle this problem, the following 
methodology was adopted. 

The regression model presented in equation (2) provides the estimated 
achievement for the kth region as 

 

)log(ˆˆˆ
kk xf   , (9) 

 
which, on taking first differences, gives the change in achievement as  

 

kkk xf  ˆ)log(ˆˆ  , (10) 
  

where )log( kk x  is the growth rate of the kth region and kf̂  is the annual 

absolute change in achievement of the kth region, of which the per capita GDP 
increases at an annual rate of k  percent. 

 
In n years, the achievement of the kth region will be given by  
 

kkkn nff ̂ . (11) 

 
Similarly, the achievement of the reference group over n years will be 

given by  
 

000
ˆnff n  . (12) 

 
Suppose that after n years, the achievement of the kth region approaches the 

achievement of the reference group. This will lead to nkn ff 0  as well as  
 

)(ˆ
)(

0

0

 



k

kff
n , (13) 
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which is obtained from equations (11) and (12). The n in equation (13) is the 
number of years it will take for the standard of living in the kth region to approach 
that of the reference group, i.e., the industrialized countries. Note that n should 
always be positive. Since kff 0  for all k regions, n will be positive if 

0 k . 

The results in Table 9, which presents the values of n for the five indicators 
of living standards considered in this study by region, suggest that convergence in 
standards of living will take longer than convergence in per capita GDP. Sub-
Saharan Africa will take 273 years to catch up with the reference group in life 
expectancy at birth while South Asia will take only 79 years.  

This regional picture, however, hides the challenges faced by individual 
countries. Table 10 shows a more detailed picture through the results for selected 
Asian countries. For instance, Pakistan and Bangladesh would take 187 and 141 
years, respectively, to catch up with industrialized countries’ achievement on life 
expectancy at birth. The results also show that Nepal would not be able to catch 
up because its average growth rate of 1.1 percent during 2000–2007 falls short of 
the 1.5 percent achieved by industrialized countries during the same period. This 
suggests that for Nepal to catch up would require a substantially higher growth 
rate in per capita income and/or public policies that can promote greater 
efficiencies and effective delivery mechanisms, with a focus on improved health 
and education outcomes. 

 
Table 10. Years Required for Selected Asian Countries to Catch Up  

with Industrialized Countries 
Economy GDP Per 

Capita at 
2005 PPP 

Life 
Expectancy 

at Birth 

Adult 
Literacy 

Rate 

Net Primary 
Enrollment 

Rate 

Under-5 
Survival 

Rate 

Births 
Attended 
by Skilled 
Personnel 

Bangladesh 153 141 184 112 138 178 
India 62 68 81 60 71 81 
Nepal * * * * * * 
Pakistan 173 187 259 285 216 246 
Sri Lanka 78 47 58 –6 40 43 
China, People’s 
  Rep. of 

29 26 2 … 25 13 

Indonesia 110 121 13 0 106 146 
Lao People’s 
  Dem. Rep. 

92 99 110 110 100 123 

Philippines 175 151 132 133 155 241 
Thailand 59 84 29 96 23 17 
Viet Nam 61 47 … 46 34 55 
Industrialized 
  countries 

0 0 0 0 0 0 

World 40 66 57 57 62 60 
… indicates data not available; * indicates unable to catch up. 
Source: Author’s calculations. 
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In calculating n, it was assumed that while per capita GDP changes over 
time, other factors that may influence standards of living remain constant. This 
means that income is assumed to be a major contributor to improving standards of 
living. Yet results suggest that if growth is the only channel, it will take an 
exceptionally long time—perhaps unrealistically so—to improve living standards. 
Policies other than those aimed at increasing growth alone are required to achieve 
this objective. 

 
 

VIII.  PUBLIC SPENDING AND STANDARDS OF LIVING 
 
This study has demonstrated that per capita GDP is an important 

determinant of a country’s living standards; the richer a country, the higher the 
expected standard of living. An implication of this observation is that a country 
can enhance its living standards by promoting economic growth. This study, 
however, finds that countries’ relative performance in standards of living varies 
widely in relation to their per capita GDP. This finding suggests that a one-to-one 
relationship between a country’s material prosperity and its living standards does 
not exist. There are factors other than income that have an impact on a country’s 
standard of living, including the basic services provided by governments in health 
and education, and access to these services by the population, which determines 
health and education outcomes. Countries whose performance on standards of 
living is inferior in relation to their per capita GDP do not have systems that 
promote the efficient delivery of services in health and education. While 
economic growth is essential, it is not enough to improve citizens’ well being.  

If growth is not enough, then what else can governments do to improve 
standards of living?5 One approach would be to increase public spending. This 
can be crucial in promoting improvements in health and education outcomes. For 
instance, policy interventions to reduce mortality may require increased public 
spending or, similarly, it may be necessary to spend more on educational 
programs that aim to increase primary completion rates. However, what matters is 
not only how much was spent but also how effectively this money was spent.  

A handful of countries suggest an inconsistent relationship between 
changes in public spending and outcomes. For example, Thailand has increased 
public spending on primary schooling more than Peru, yet primary school 
completion fell in Thailand and increased in Peru. Likewise, an analysis of 
Malaysia over the late 1980s found little association between public spending on 

                                                           
5Governments often see improving health and education outcomes as a public responsibility. There are two 

economic rationales for this. The first is market failure; more specifically, if there is no government intervention, 
the amount of services produced and consumed would be less than optimal from society’s point of view. As there 
is no market incentive to produce public goods, government intervention is required. The other rationale is related 
to equity concerns. Issues such as improving outcomes in health and education for poor people or reducing the 
gaps in outcomes between the poor and the better-off are often considered a government responsibility.  
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doctors and infant or maternal mortality, while the increased construction of 
public schools in Indonesia in the 1970s did not have a significant positive impact 
on school enrollment. The multi-country association between public spending and 
outcomes, after controlling for national income, is found to be statistically and 
substantively weak. The message is not that public funding cannot be successful; 
rather, it is commitment and appropriate policies, backed by effective public 
spending, that can achieve these goals.  

Most poor people do not get their fair share of government spending on 
public services in health and education. Benefit incidence analysis on public 
expenditure provides a clearer picture of who benefits from government 
spending. Evidence largely suggests that the poorest fifth of the population 
receives less than a fifth of education and health expenditures, while the richest 
fifth gets more: 46 percent of education spending in Nepal goes to the richest 
fifth, and the poorest fifth receives only 11 percent (Filmer 2003). Similarly, in 
India the richest fifth receives three times the curative health care subsidy of the 
poorest fifth. One reason for this imbalance is that spending is biased toward 
services that are used mainly by richer people; another reason is that while 
channeling public spending toward services used by the poor helps, such services 
may not be reaching the targeted beneficiaries. 

Indeed, public spending is not always effective in providing quality 
services and reaching the intended beneficiaries, who are often the poor; this 
partly explains why spending has a weak relationship with outcomes. Another 
reason is the interaction between the private and public sectors. Increasing public 
provision may simply crowd out, in part or in whole, equally effective services 
offered by non-government providers. Unless resources support services that 
work for poor people, the public resources spent on these services will not 
produce the optimal outcome.  

If more public money is spent on services and more of that money is spent 
on services used by the poor, the spending pattern will determine the efficacy of 
spending. For instance, wages and salaries of teachers on average account for 
75 percent of recurrent public expenditure on education. There is no doubt that 
teachers play a critical role in the schooling process and giving them adequate 
incentives is important; however, spending on other vital inputs (such as 
textbooks) is also important. Too much spending on one input will have a 
negative impact on the quality of learning. To address this issue, governments 
must tackle not only the technical or managerial questions of how much to spend 
on one input relative to another, but also the institutional and political contexts 
that generate these decisions. 
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IX.  CONCLUDING REMARKS 
 
There are numerous cases in which a country’s rapid economic growth has 

not generated strong improvements in human development. Countries with high 
per capita incomes can have poor records on human development, while those 
with low per capita incomes or growth rates can nevertheless do well on this 
front. The lack of a systematic relationship between progress in human 
development and economic growth suggests that in order to achieve social 
progress, patterns of investment in human development matter more than 
economic growth per se. Empirical evidence suggests that growth in per capita 
GDP does not necessarily translate into progress in human development, and 
similar results were found in this study on multi-country variations in standards of 
living. However, more work on causality is required to explain the major findings 
here.  

Several important implications have emerged. First, bridging the gap in 
indicators of living standards between low-income and industrialized economies 
appears to be a more feasible goal than closing the gap in per capita incomes. 
Second, bridging the gap in per capita incomes is not a necessary condition for 
bridging the gap in standards of living reflected by life expectancy, child 
mortality, births attended by skilled health personnel, and education. Third, 
adequate resources must flow into human development in health and education to 
bridge the gap in standards of living between developing and developed 
economies. While increased public spending is essential, it is not enough to 
improve standards of living. Rather, governments’ planning, delivery, and 
management of public services are major factors that determine progress in  
human development. 

It should be noted that this study does not call for de-emphasizing 
economic growth. On the contrary, it finds that per capita income is an important 
explanatory variable for standard of living, and that standard of living is more 
responsive to growth in per capita income in lower-income countries than in 
higher-income countries. However, it also finds that there are countries that have 
comparable per capita incomes but are poles apart with respect to standards of 
living. For the countries with inferior achievement, public policies and 
institutions that enable better delivery of quality basic services can play a more 
important role than growth in per capita GDP alone in improving life expectancy 
and education, as well as in reducing child and maternal mortality. 
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APPENDIX: RESULTS BY COUNTRY 
 

Table A.1. Standards of Living by Country, 2000–2007 
Economy GDP Per 

Capita at 
2005 PPP

(US$) 

Life 
Expectancy

at Birth 
(years) 

Adult 
Literacy 

Rate 
(%) 

Net Primary 
Enrollment 

Rate 
(%) 

Under-5 
Survival 

Rate 
(per 1,000 

births) 

Births 
Attended 
by Skilled 
Personnel 

(%) 
East Asia and the Pacific 
Brunei Darussalam 47,938 76.7 98.9 96.9 991 99.8 
Cambodia 1,299 57.6 83.4 91.1 909 37.8 
China, People’s Rep. of 3,683 71.2 98.9 … 971 97.0 
Fiji Islands 4,152 68.1 … 97.6 982 99.0 
Hong Kong, China 33,450 81.4 … 97.0 … 100.0 
Indonesia 3,064 67.1 98.7 98.0 961 67.3 
Kiribati 1,374 62.3 … 99.7 934 88.9 
Korea, Rep. of 20,228 77.3 … 97.1 995 100.0 
Lao People’s Dem. 
  Rep. 

1,706 62.5 78.5 79.8 915 19.4 

Macau, China 33,196 80.0 99.6 88.5 … 100.0 
Malaysia 11,201 73.4 97.2 96.8 987 97.3 
Micronesia,  
  Fed. States of 

2,899 67.8 … 92.3 957 87.7 

Mongolia 2,428 66.1 97.7 91.1 950 98.3 
Myanmar 735 60.7 94.5 97.7 894 62.3 
Papua New Guinea 1,899 57.1 66.7 74.9 924 41.5 
Philippines 2,852 70.6 95.1 93.2 965 58.9 
Samoa 3,477 70.5 99.3 97.1 970 100.0 
Singapore 40,965 79.1 99.5 … 996 99.9 
Solomon Islands 1,464 62.6 … 63.3 921 … 
Thailand 6,623 69.3 98.0 88.7 990 98.3 
Timor-Leste 746 55.8 … 68.1 926 21.0 
Tonga 3,391 72.5 … 96.6 975 96.7 
Vanuatu 3,254 68.9 … 95.2 959 88.0 
Viet Nam 1,979 70.1 … 91.8 978 82.8 
South Asia 
Bangladesh 1,019 62.5 63.6 89.5 922 14.2 
Bhutan 3,498 63.8 … 65.3 918 43.6 
India 2070 63.7 76.4 88.4 919 44.6 
Maldives 4,071 66.4 98.2 98.6 961 77.2 
Nepal 940 61.9 70.1 77.3 930 14.7 
Pakistan 2,089 64.5 65.1 61.9 899 25.7 
Sri Lanka 3,378 74.3 95.6 98.2 985 96.0 
Central Asia 
Armenia 3,612 71.3 99.8 86.4 971 97.3 
Azerbaijan 4,076 72.1 … 83.7 910 90.6 
Georgia 3,180 70.5 … 82.5 966 95.7 
Kazakhstan 7,763 65.9 … 97.9 966 99.6 
Kyrgyz Republic 1,672 68.2 … 93.7 955 98.6 
Tajikistan 1,331 66.0 99.9 96.9 923 77.3 
Uzbekistan 1,890 67.4 … … 949 97.8 

Continued  
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Table A.1—Continued 
Economy GDP Per 

Capita at 
2005 PPP

(US$) 

Life 
Expectancy

at Birth 
(years) 

Adult 
Literacy 

Rate 
(%) 

Net Primary 
Enrollment 

Rate 
(%) 

Under-5 
Survival 

Rate 
(per 1,000 

births) 

Births 
Attended 
by Skilled 
Personnel 

(%) 
Eastern Europe 
Albania 5,120 75.7 99.4 92.8 980 99.0 
Belarus 7,660 68.4 … 91.6 985 99.9 
Bosnia and  
  Herzegovina 

5,880 74.2 99.8 … 984 99.6 

Bulgaria 8,607 72.1 98.2 96.6 985 99.3 
Croatia 12,430 74.7 99.7 92.7 993 99.9 
Cyprus 24,157 78.9 99.8 98.5 995 99.0 
Czech Republic 19,158 75.6 … 92.5 995 99.9 
Estonia 15,007 71.5 99.8 98.1 992 99.7 
Hungary 15,896 72.4 … 96.4 992 99.6 
Latvia 11,945 70.7 99.8 92.2 989 100.0 
Lithuania 12,674 71.6 99.7 95.1 991 100.0 
Macedonia 7,174 73.6 98.7 97.6 984 98.0 
Moldova 1,940 68.0 99.7 90.3 979 99.5 
Montenegro 7,721 74.4 … … 989 98.8 
Poland 13,026 74.5 … 97.6 992 99.9 
Romania 8,686 71.4 97.8 94.3 980 98.5 
Russia 10,901 65.3 99.7 89.4 981 99.4 
Serbia 8,010 72.4 … … 990 99.0 
Slovak Republic 15,157 73.7 … 92.1 991 99.5 
Slovenia 22,014 76.8 99.9 96.4 995 99.8 
Turkey 9,615 70.9 95.6 90.2 967 83.0 
Ukraine 5,050 68.1 99.8 88.0 977 99.9 
Latin America and Caribbean 
Antigua and Barbuda 15,372 75.2 … … 987 99.9 
Argentina 10,353 74.5 98.9 99.3 983 98.8 
Belize 6,101 71.9 … 98.0 981 89.3 
Bolivia 3,691 64.2 97.3 96.4 930 66.9 
Brazil 8,302 71.3 95.5 93.5 976 96.6 
Chile 11,578 77.8 99.0 94.1 990 99.9 
Colombia 5,737 71.9 98.0 91.5 977 91.4 
Costa Rica 8,747 78.3 97.6 … 987 98.0 
Dominica 6,526 76.5 … 93.2 984 100.0 
Dominican Republic 5,360 71.3 94.2 85.9 967 97.0 
Ecuador 6,271 74.3 96.4 99.4 973 74.7 
El Salvador 5,131 70.9 88.5 94.1 971 92.4 
Grenada 6,743 72.7 … 90.9 978 100.0 
Guatemala 4,069 69.1 82.2 90.5 954 41.4 
Guyana 2,607 64.6 … … 935 89.8 
Haiti 1,113 58.9 … … 909 25.0 
Honduras 3,168 69.1 88.9 92.5 968 63.2 
Jamaica 6,012 70.9 … 90.9 969 97.0 
Mexico 11,240 74.3 97.4 99.6 963 89.2 
Nicaragua 2,238 71.3 86.2 89.6 961 66.9 
Panama 8,882 74.9 96.1 99.0 976 91.9 

Continued  
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Table A.1—Continued 
Economy GDP Per 

Capita at 
2005 PPP

(US$) 

Life 
Expectancy

at Birth 
(years) 

Adult 
Literacy 

Rate 
(%) 

Net Primary 
Enrollment 

Rate 
(%) 

Under-5 
Survival 

Rate 
(per 1,000 

births) 

Births 
Attended 
by Skilled 
Personnel 

(%) 
Paraguay 3,798 71.1 95.9 94.5 976 77.1 
Peru 6,200 70.3 96.9 99.6 969 73.2 
St. Kitts and Nevis 12,592 71.1 … 97.0 979 99.8 
St. Lucia 8,599 73.5 … 98.5 985 99.7 
St. Vincent and the  
  Grenadines 

6,232 70.9 … 93.3 979 100.0 

Suriname 6,226 69.5 94.9 94.3 960 84.5 
Trinidad and Tobago 16,949 69.3 99.5 91.3 964 96.8 
Uruguay 8,905 75.1 … 97.3 986 99.4 
Venezuela 9,646 73.8 97.2 92.3 978 94.5 
Middle East and North Africa 
Algeria 6,736 71.2 90.1 97.0 960 94.4 
Bahrain 30,186 75.2 97.0 98.9 989 99.0 
Djibouti 1,824 53.8 … 31.0 863 76.8 
Egypt 4,497 70.1 84.9 96.8 959 68.2 
Iran 8,861 69.8 97.4 86.5 962 89.6 
Israel 22,494 79.5 … 97.9 994 … 
Jordan 4,095 71.5 99.1 96.4 973 99.5 
Kuwait 38,632 77.3 99.7 88.5 989 100.0 
Lebanon 9,107 71.3 … 86.5 970 95.5 
Libya 12,397 73.3 98.0 … 980 … 
Malta 20,280 78.6 … 94.8 994 100.0 
Morocco 3,423 69.8 70.5 84.0 956 62.6 
Oman 18,631 74.7 97.3 81.1 987 96.4 
Qatar 64,681 74.7 95.9 97.3 979 100.0 
Saudi Arabia 20,371 72.0 95.9 86.5 973 94.5 
Syria 3,940 73.3 93.8 96.9 984 84.2 
Tunisia 6,157 73.1 94.3 97.1 974 89.9 
United Arab Emirates 43,316 78.7 97.0 85.9 991 100.0 
Yemen 2,139 60.9 75.2 67.8 896 26.8 
Sub-Saharan Africa 
Angola 3,442 41.6 72.2 … 740 45.9 
Benin 1,212 55.2 45.3 73.8 847 73.1 
Botswana 11,299 48.6 94.0 86.1 885 94.2 
Burkina Faso 985 51.1 32.1 38.6 800 45.7 
Burundi 329 47.8 73.3 52.1 819 29.4 
Cameroon 1,929 50.3 … … 850 61.6 
Cape Verde 2,530 70.2 96.3 94.8 963 … 
Central African 
  Republic 

678 44.0 58.5 … 821 48.8 

Chad 1,199 50.6 37.6 56.7 793 15.4 
Comoros 1,111 62.2 … 55.5 926 61.8 
Congo, Dem. Rep. 259 45.2 70.4 … 795 67.4 
Congo, Rep. 3,190 53.7 97.4 54.4 877 86.2 
Cote d’Ivoire 1,647 47.5 60.7 56.2 869 62.5 
Equatorial Guinea 22,248 50.0 94.9 91.6 796 64.6 
Eritrea 535 55.9 … 44.4 917 28.3 

Continued 
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Table A.1—Continued 
Economy GDP Per 

Capita at 
2005 PPP

(US$) 

Life 
Expectancy

at Birth 
(years) 

Adult 
Literacy 

Rate 
(%) 

Net Primary 
Enrollment 

Rate 
(%) 

Under-5 
Survival 

Rate 
(per 1,000 

births) 

Births 
Attended 
by Skilled 
Personnel 

(%) 
Ethiopia 596 51.3 49.9 48.4 867 5.7 
Gabon 13,816 57.1 96.2 89.5 909 85.5 
Gambia, The 1,070 58.3 … 70.2 879 55.8 
Ghana 1,116 59.0 70.7 60.7 883 48.4 
Guinea 1,058 54.2 46.6 60.4 830 46.8 
Guinea-Bissau 479 45.7 … 45.4 793 36.8 
Kenya 1,328 52.4 80.3 71.3 881 41.6 
Lesotho 1,289 44.9 … 77.4 876 57.6 
Liberia 364 44.3 67.4 66.2 765 50.9 
Madagascar 835 57.8 70.2 76.4 876 48.8 
Malawi 661 46.4 … 94.0 866 56.5 
Mali 968 52.4 … 55.2 780 40.6 
Mauritania 1,668 62.7 61.3 71.5 875 56.9 
Mauritius 9,532 72.3 94.5 94.1 984 99.0 
Mozambique 629 43.5 … 64.3 846 47.7 
Namibia 4,353 52.6 92.3 77.1 936 75.5 
Niger 582 55.0 36.6 35.9 740 16.7 
Nigeria 1,625 46.8 84.2 63.3 803 36.3 
Rwanda 732 43.6 77.6 72.1 831 35.0 
Sao Tome and Principe 1,359 64.6 95.4 99.1 904 78.6 
Senegal 1,482 62.0 49.1 62.2 878 56.5 
Seychelles 14,916 72.2 99.1 95.6 986 … 
Sierra Leone 536 41.4 47.9 … 727 42.5 
South Africa 8,156 47.2 … 95.0 933 92.0 
Sudan 1,622 57.0 77.2 44.0 908 68.1 
Swaziland 4,448 42.8 88.4 75.9 845 72.0 
Tanzania 993 50.5 78.4 78.3 873 43.4 
Togo 767 57.9 74.4 80.0 886 57.3 
Uganda 816 48.7 76.6 … 862 40.6 
Zambia 1,138 40.4 … 76.7 818 43.4 
Industrialized countries 
Australia 30,773 80.2 … 95.8 994 99.7 
Austria 33,729 78.9 … 96.9 995 … 
Belgium 31,328 78.6 … 98.9 995 … 
Canada 34,114 79.8 … 99.5 994 99.2 
Denmark 33,032 77.4 … 98.8 995 … 
Finland 29,696 78.4 … 99.5 996 99.9 
France 30,167 79.6 … 99.6 995 … 
Germany 30,396 78.5 … … 995 100.0 
Greece 27,716 78.7 98.9 98.6 995 … 
Iceland 33,087 80.1 … 98.9 997 … 
Ireland 36,276 78.0 … 94.3 994 100.0 
Italy 27,966 80.1 99.8 99.6 995 99.0 
Japan 29,665 81.7 … 99.9 996 99.8 
Luxembourg 67,689 78.4 … 97.8 995 99.9 
Netherlands 34,342 78.7 … 98.9 994 100.0 

Continued  
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Table A.1—Continued 
Economy GDP Per 

Capita at 
2005 PPP

(US$) 

Life 
Expectancy

at Birth 
(years) 

Adult 
Literacy 

Rate 
(%) 

Net Primary 
Enrollment 

Rate 
(%) 

Under-5 
Survival 

Rate 
(per 1,000 

births) 

Births 
Attended 
by Skilled 
Personnel 

(%) 
New Zealand 23,928 79.2 … 99.1 993 96.6 
Norway 46,361 79.4 … 99.3 996 … 
Portugal 20,044 77.4 99.6 99.2 994 99.8 
Spain 26,595 79.7 … 99.8 995 … 
Sweden 31,025 80.2 … 99.1 996 … 
Switzerland 35,095 80.6 … 97.0 995 100.0 
United Kingdom 30,518 78.4 … 99.9 994 … 
United States 40,665 77.3 … 94.4 992 … 
… indicates data not available. 
GDP = gross domestic product; PPP = purchasing power parity. 
Source:  Author’s calculations based on World Development Indicators. 
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Table A.2. Relative Achievement in Standards of Living, 2000–2007 
Economy GDP Per 

Capita at 
2005 PPP

Life 
Expectancy at 

Birth 

Adult 
Literacy 

Rate 

Net Primary 
Enrollment 

Rate 

Under-5 
Survival 

Rate 

Births 
Attended  
by Skilled 
Personnel 

East Asia and the Pacific 
Brunei Darussalam 566 149.5 154.4 131.9 140 197.5 
Cambodia 15 51.4 61.5 91.7 71 20.4 
China, People’s 
  Rep. of 

43 109.0 153.5 … 105 150.4 

Fiji Islands 49 91.9 … 141.0 119 197.5 
Hong Kong, China 395 212.3 … 132.8  197.5 
Indonesia 36 87.1 149.2 148.0 96 48.0 
Kiribati 16 67.5 … 174.9 80 94.3 
Korea, Rep. of 239 155.4 … 134.2 156 197.5 
Lao People’s  
  Dem. Rep. 

20 68.1 52.7 60.7 73 9.3 

Macau, China 392 188.1 157.9 82.1  197.5 
Malaysia 132 122.9 123.1 130.7 130 154.9 
Micronesia,  
  Fed. States of 

34 90.7 … 97.4 93 89.9 

Mongolia 29 82.9 129.5 91.7 89 175.8 
Myanmar 9 61.7 99.6 143.9 66 41.8 
Papua New Guinea 22 49.8 37.7 52.5 76 23.0 
Philippines 34 105.2 103.4 102.2 99 38.1 
Samoa 41 104.9 157.9 134.6 103 197.5 
Singapore 484 175.2 157.9 … 167 197.5 
Solomon Islands 17 68.5 … 38.0 75 … 
Thailand 78 98.0 134.2 82.8 137 174.8 
Timor-Leste 9 46.1 … 43.4 77 10.1 
Tonga 40 116.7 … 127.9 110 145.7 
Vanuatu 38 96.0 … 114.9 95 90.9 
Viet Nam 23 102.2 … 95.1 113 75.4 
South Asia 
Bangladesh 12 68.0 34.7 85.6 75 6.6 
Bhutan 41 73.2 … 40.2 74 24.5 
India 24 72.9 49.6 81.6 74 25.3 
Maldives 48 84.1 137.2 161.0 96 63.3 
Nepal 11 66.0 41.4 56.4 79 6.8 
Pakistan 25 75.8 36.1 36.6 68 12.7 
Sri Lanka 40 129.3 107.1 152.3 123 138.1 
Central Asia 
Armenia 43 109.2 157.9 75.6 105 154.9 
Azerbaijan 48 114.5 … 68.8 71 101.4 
Georgia 38 104.7 … 66.2 100 135.0 
Kazakhstan 92 81.8 … 145.8 100 197.5 
Kyrgyz Republic 20 92.6 … 105.1 92 182.6 
Tajikistan 16 82.3 157.9 131.9 76 63.5 
Uzbekistan 22 88.8 … … 88 162.7 
Eastern Europe 
Albania 60 140.7 157.9 99.9 116 196.1 
Belarus 90 93.6 … 94.0 125 197.5 
Bosnia and  
  Herzegovina 

69 128.3 157.9 … 123 197.5 

Continued  
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Table A.2—Continued 
Economy GDP Per 

Capita at 
2005 PPP

Life 
Expectancy at 

Birth 

Adult 
Literacy 

Rate 

Net Primary 
Enrollment 

Rate 

Under-5 
Survival 

Rate 

Births 
Attended  
by Skilled 
Personnel 

Bulgaria 102 114.5 138.0 128.4 123 197.5 
Croatia 147 132.9 157.9 99.3 147 197.5 
Cyprus 285 172.9 157.9 160.2 156 197.5 
Czech Republic 226 139.4 … 98.4 159 197.5 
Estonia 177 110.8 157.9 150.1 141 197.5 
Hungary 188 116.0 … 126.4 144 197.5 
Latvia 141 105.9 157.9 96.9 134 197.5 
Lithuania 150 111.4 157.9 114.1 138 197.5 
Macedonia 85 124.2 150.0 141.0 122 167.8 
Moldova 23 91.5 157.9 88.5 114 197.5 
Montenegro 91 129.9 … … 133 189.7 
Poland 154 131.1 … 141.5 143 197.5 
Romania 103 110.1 130.3 108.5 116 180.1 
Russia 129 79.4 157.9 85.1 117 197.5 
Serbia 95 116.4 … … 136 197.5 
Slovak Republic 179 125.4 … 96.4 140 197.5 
Slovenia 260 150.9 157.9 126.0 159 197.5 
Turkey 114 107.2 107.1 88.3 101 76.0 
Ukraine 60 92.1 157.9 80.6 111 197.5 
Latin American and Caribbean 
Antigua and Barbuda 182 136.2 … … 129 197.5 
Argentina 122 130.9 155.3 174.9 120 190.9 
Belize 72 112.9 … 148.3 118 95.9 
Bolivia 44 74.9 124.1 126.2 79 47.4 
Brazil 98 109.4 106.4 103.7 111 144.8 
Chile 137 160.4 157.6 107.7 137 197.5 
Colombia 68 113.1 133.7 93.6 112 105.2 
Costa Rica 103 165.9 128.1 … 129 167.8 
Dominica 77 147.4 … 101.9 123 197.5 
Dominican Republic 63 109.5 97.8 74.5 101 149.9 
Ecuador 74 129.3 114.4 174.9 107 59.0 
El Salvador 61 107.0 74.1 107.5 105 110.5 
Grenada 80 118.4 … 91.0 112 197.5 
Guatemala 48 97.1 59.2 89.5 91 22.9 
Guyana 31 76.2 … … 81 97.9 
Haiti 13 55.7 … … 71 12.3 
Honduras 37 97.0 75.5 98.6 102 42.8 
Jamaica 71 107.2 … 91.0 102 150.4 
Mexico 133 129.6 124.5 174.9 98 95.3 
Nicaragua 26 109.4 68.0 86.0 96 47.4 
Panama 105 134.3 111.1 173.7 110 107.8 
Paraguay 45 108.0 109.6 110.2 110 63.2 
Peru 73 103.5 119.6 174.9 102 56.5 
St. Kitts and Nevis 149 108.0 … 132.6 114 197.5 
St. Lucia 102 123.4 … 159.7 124 197.5 
St. Vincent and the 
  Grenadines 

74 106.9 … 102.7 114 197.5 

Suriname 74 99.2 101.9 108.8 96 80.0 
Continued 
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Table A.2—Continued 
Economy GDP Per 

Capita at 
2005 PPP

Life 
Expectancy at 

Birth 

Adult 
Literacy 

Rate 

Net Primary 
Enrollment 

Rate 

Under-5 
Survival 

Rate 

Births 
Attended  
by Skilled 
Personnel 

Trinidad and Tobago 200 97.9 157.9 92.6 98 147.6 
Uruguay 105 136.0 … 137.6 127 197.5 
Venezuela 114 125.9 122.6 97.5 113 124.4 
Middle East and North Africa 
Algeria 80 108.8 79.5 133.1 95 123.4 
Bahrain 356 136.3 120.5 169.5 133 197.5 
Djibouti 22 40.5 … 14.1 59 62.6 
Egypt 53 102.3 64.9 130.2 94 49.1 
Iran 105 101.0 125.6 76.1 97 97.1 
Israel 266 181.2 … 147.2 152 … 
Jordan 48 110.8 157.9 126.4 107 197.5 
Kuwait 456 155.7 157.9 82.1 132 197.5 
Lebanon 108 109.2 … 75.9 103 133.0 
Libya 146 122.3 134.9 … 116 … 
Malta 239 170.0 … 111.9 149 197.5 
Morocco 40 101.0 41.8 69.5 93 42.2 
Oman 220 132.3 123.6 63.2 129 142.0 
Qatar 764 132.5 109.7 137.4 114 197.5 
Saudi Arabia 241 113.9 109.4 75.9 107 124.4 
Syria 47 121.9 95.5 132.1 122 79.2 
Tunisia 73 121.0 98.5 134.6 108 98.3 
United Arab Emirates 511 170.4 119.9 74.4 139 197.5 
Yemen 25 62.4 47.8 43.0 67 13.4 
Sub-Saharan Africa 
Angola 41 12.1 43.9 … 40 26.4 
Benin 14 44.3 20.7 50.8 56 56.3 
Botswana 133 27.2 96.3 74.9 64 122.1 
Burkina Faso 12 33.3 13.3 18.5 48 26.2 
Burundi 4 25.5 45.3 27.9 51 14.9 
Cameroon 23 31.3 … … 56 41.0 
Cape Verde 30 103.0 112.6 112.0 98 … 
Central African  
  Republic 

8 17.1 30.2 … 51 28.7 

Chad 14 32.2 16.2 31.7 47 7.1 
Comoros 13 66.9 … 30.7 77 41.3 
Congo, Dem. Rep. 3 19.6 41.8 … 47 48.0 
Congo, Rep. 38 40.3 125.7 29.8 62 84.9 
Cote d’Ivoire 19 24.8 32.0 31.3 60 42.1 
Equatorial Guinea 263 30.6 101.8 93.8 47 44.5 
Eritrea 6 46.3 … 22.3 74 14.3 
Ethiopia 7 34.0 23.7 25.1 60 2.5 
Gabon 163 50.0 112.5 85.5 71 82.8 
Gambia, The 13 53.6 … 46.0 63 35.0 
Ghana 13 55.9 42.1 35.4 63 28.4 
Guinea 12 41.7 21.5 35.1 52 27.1 
Guinea-Bissau 6 20.8 … 22.9 47 19.6 
Kenya 16 36.7 55.8 47.4 63 23.1 
Lesotho 15 18.9 … 56.5 62 36.8 

Continued 
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Table A.2—Continued 
Economy GDP Per 

Capita at 
2005 PPP

Life 
Expectancy at 

Birth 

Adult 
Literacy 

Rate 

Net Primary 
Enrollment 

Rate 

Under-5 
Survival 

Rate 

Births 
Attended  
by Skilled 
Personnel 

Liberia 4 17.6 38.4 41.2 43 30.5 
Madagascar 10 52.0 41.6 54.8 62 28.7 
Malawi 8 22.3 … 106.8 60 35.7 
Mali 11 36.7 … 30.5 45 22.3 
Mauritania 20 68.8 32.6 47.6 61 36.1 
Mauritius 113 115.6 99.7 107.4 123 197.5 
Mozambique 7 16.1 … 39.1 55 27.8 
Namibia 51 37.3 88.1 56.0 81 60.3 
Niger 7 43.9 15.6 16.9 40 7.8 
Nigeria 19 23.0 63.3 38.0 48 19.3 
Rwanda 9 16.2 51.4 48.4 53 18.4 
Sao Tome and 
  Principe 

16 76.2 105.8 174.9 69 66.1 

Senegal 17 66.1 23.2 37.0 62 35.7 
Seychelles 176 115.0 157.9 118.3 127 … 
Sierra Leone 6 11.8 22.4 … 38 23.7 
South Africa 96 24.1 … 113.4 80 108.3 
Sudan 19 49.7 50.7 22.0 71 49.0 
Swaziland 53 14.5 73.9 54.0 55 54.6 
Tanzania 12 31.8 52.6 58.0 61 24.4 
Togo 9 52.4 46.7 61.1 64 36.5 
Uganda 10 27.6 49.9 … 58 22.3 
Zambia 13 9.8 … 55.4 50 24.4 
Industrialized countries 
Australia 363 191.0 … 120.3 152 197.5 
Austria 398 173.5 … 131.7 154 … 
Belgium 370 170.0 … 172.6 156 … 
Canada 403 184.7 … 174.9 152 197.5 
Denmark 390 156.3 … 168.2 155 … 
Finland 351 167.2 … 174.9 164 197.5 
France 356 183.1 … 174.9 157 … 
Germany 359 168.5 … … 159 197.5 
Greece 327 170.8 155.9 163.2 155 … 
Iceland 391 189.5 … 172.6 173 … 
Ireland 428 163.3 … 108.6 153 197.5 
Italy 330 189.6 157.9 174.9 158 197.5 
Japan 350 218.4 … 174.9 163 197.5 
Luxembourg 799 166.9 … 145.4 157 197.5 
Netherlands 406 170.5 … 170.9 153 197.5 
New Zealand 283 177.4 … 174.9 148 145.0 
Norway 547 180.2 … 174.9 161 … 
Portugal 237 156.0 157.9 174.9 153 197.5 
Spain 314 184.4 … 174.9 158 … 
Sweden 366 190.6 … 174.9 166 … 
Switzerland 414 197.8 … 133.4 154 197.5 
United Kingdom 360 167.6 … 174.9 151 … 
United States 480 155.9 … 109.4 143 … 
… indicates data not available. 
GDP = gross domestic product; PPP = purchasing power parity. 
Source:  Author’s calculations based on World Development Indicators. 
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Table A.3. Individual Country Performance, 2000–2007 
Economy Life 

Expectancy
at Birth 

Adult 
Literacy 

Rate 

Net Primary 
Enrollment 

Rate 

Under-5 
Survival 

Rate 

Births 
Attended 
by Skilled 
Personnel 

East Asia and the Pacific      
Brunei Darussalam –0.91 –0.46 –0.63 –0.95 –0.49 
Cambodia –0.15 –0.13 0.67 0.04 –0.76 
China, People’s Rep. of 0.72 1.81 … 0.55 1.09 
Fiji Islands –0.06 … 1.29 1.16 2.04 
Hong Kong, China 1.89 … –0.36 … –0.12 
Indonesia 0.13 1.85 1.71 0.28 –1.02 
Kiribati 0.38 … 3.09 0.48 0.84 
Korea, Rep. of 0.37 … 0.02 1.12 0.40 
Lao People’s Dem. Rep. 0.14 –0.65 –0.39 –0.22 –1.30 
Macau, China 0.99 –0.02 –1.82 … –0.11 
Malaysia –0.12 –0.13 0.32 0.43 0.05 
Micronesia, Fed. States of 0.33 … 0.29 0.20 –0.03 
Mongolia 0.26 1.43 0.25 0.20 2.11 
Myanmar 0.93 1.58 2.61 0.54 0.30 
Papua New Guinea –0.67 –1.21 –0.70 –0.18 –1.10 
Philippines 0.89 0.47 0.44 0.57 –1.17 
Samoa 0.64 2.00* 1.23 0.53 2.23* 
Singapore 0.25 –0.20 … 0.77 –0.33 
Solomon Islands 0.34 … –0.94 0.12 … 
Thailand –0.40 0.67 –0.68 1.57 1.03 
Timor-Leste 0.33 … –0.33 1.12 –0.42 
Tonga 1.11 … 1.06 0.91 1.06 
Vanuatu 0.39 … 0.71 0.14 –0.12 
Viet Nam 1.23 … 0.49 1.84* 0.04 
South Asia      
Bangladesh 0.76 –0.75 0.67 0.62 –0.83 
Bhutan –0.55 … –1.47 –1.12 –1.69* 
India 0.08 –0.91 0.07 –0.40 –1.13 
Maldives –0.33 1.20 1.89* –0.11 –0.97 
Nepal 0.79 –0.47 –0.11 0.92 –0.74 
Pakistan 0.18 –1.35 –1.22 –0.78 –1.43 
Sri Lanka 1.59 0.43 1.77* 1.70* 0.90 
Central Asia      
Armenia 0.75 1.98 –0.47 0.58 1.21 
Azerbaijan 0.80 … –0.75 –1.49 –0.12 
Georgia 0.74 … –0.66 0.47 0.89 
Kazakhstan –1.20 … 1.00 –0.75 1.38 
Kyrgyz Republic 1.07 … 0.89 0.87 2.67 
Tajikistan 0.97 2.95* 1.82* 0.27 0.18 
Uzbekistan 0.78 … … 0.51 2.07* 
Eastern Europe      
Albania 1.50 1.65* –0.02 0.71 1.78* 
Belarus –0.74 … –0.46 0.66 1.40 
Bosnia and Herzegovina 0.87 1.53 … 0.94 1.67* 
Bulgaria –0.11 0.56 0.44 0.44 1.28 
Croatia 0.12 0.86 –0.64 1.28 0.90 
Cyprus 0.80 0.27 0.65 0.87 0.21 
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Table A.3—Continued 
Economy Life 

Expectancy
at Birth 

Adult 
Literacy 

Rate 

Net Primary 
Enrollment 

Rate 

Under-5 
Survival 

Rate 

Births 
Attended 
by Skilled 
Personnel 

Czech Republic –0.16 … –0.96 1.38 0.45 
Estonia –0.93 0.69 0.68 0.68 0.70 
Hungary –0.80 … –0.03 0.74 0.64 
Latvia –0.83 0.89 –0.68 0.61 0.94 
Lithuania –0.70 0.84 –0.23 0.76 0.88 
Macedonia 0.47 1.10 0.92 0.58 0.79 
Moldova 0.85 2.57* 0.31 1.94* 2.87 
Montenegro 0.59 … … 1.13 1.21 
Poland 0.00 … 0.53 0.99 0.85 
Romania –0.28 0.31 –0.13 0.01 0.87 
Russia –1.71* 0.97 –0.95 –0.22 1.03 
Serbia 0.05 … … 1.24 1.35 
Slovak Republic –0.40 … –0.86 0.59 0.69 
Slovenia 0.10 0.35 –0.27 1.18 0.31 
Turkey –0.52 –0.49 –0.78 –0.97 –1.58 
Ukraine –0.29 1.67* –0.56 0.46 1.83* 
Latin America and Caribbean     
Antigua and Barbuda –0.01 … … –0.03 0.68 
Argentina 0.27 0.94 1.65* –0.01 0.93 
Belize 0.25 … 1.24 0.57 –0.65 
Bolivia –0.55 0.88 0.95 –0.93 –1.23 
Brazil –0.25 –0.38 –0.24 –0.22 0.13 
Chile 1.24 0.91 –0.35 0.79 0.97 
Colombia 0.33 0.79 –0.28 0.34 –0.38 
Costa Rica 1.79 0.24 … 0.74 0.59 
Dominica 1.46 … –0.13 0.78 1.56 
Dominican Republic 0.28 –0.26 –0.77 –0.21 0.69 
Ecuador 0.82 0.11 1.99 –0.06 –1.52 
El Salvador 0.24 –0.96 0.19 0.08 –0.15 
Grenada 0.33 … –0.46 0.15 1.53 
Guatemala 0.15 –1.22 –0.16 –0.36 –1.89* 
Guyana –0.08 … … –0.34 0.26 
Haiti 0.20 … … 0.24 –0.79 
Honduras 0.46 –0.48 0.26 0.58 –1.17 
Jamaica 0.06 … –0.38 –0.26 0.58 
Mexico 0.12 –0.09 1.59 –1.36 –1.30 
Nicaragua 1.35 –0.41 0.14 0.73 –0.71 
Panama 0.59 –0.30 1.72 –0.34 –0.77 
Paraguay 0.64 0.40 0.47 0.80 –0.90 
Peru –0.12 0.28 2.00 –0.29 –1.56 
St. Kitts and Nevis –0.81 … 0.30 –0.61 0.88 
St. Lucia 0.22 … 1.33 0.49 1.28 
St. Vincent and 
Grenadines 

0.00 … –0.07 0.34 1.61 

Suriname –0.28 –0.27 0.10 –0.69 –1.03 
Trinidad and Tobago –1.56 0.58 –1.04 –1.91* –0.54 
Uruguay 0.65 … 0.68 0.58 1.24 
Venezuela 0.18 –0.01 –0.52 –0.32 –0.48 

Continued 
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Table A.3—Continued 
Economy Life 

Expectancy
at Birth 

Adult 
Literacy 

Rate 

Net Primary 
Enrollment 

Rate 

Under-5 
Survival 

Rate 

Births 
Attended 
by Skilled 
Personnel 

Middle East and North Africa     
Algeria –0.02 –1.03 0.74 –0.83 –0.14 
Bahrain –0.83 –1.11 0.76 –0.70 –0.02 
Djibouti –0.97 … –1.78* –1.10 –0.16 
Egypt 0.23 –1.13 0.93 –0.31 –1.40 
Iran –0.64 0.15 –1.07 –1.10 –1.01 
Israel 1.20 … 0.32 0.76 … 
Jordan 0.65 1.86 0.88 0.50 2.05 
Kuwait –0.41 –0.15 –1.92* –1.09 –0.27 
Lebanon –0.37 … –1.09 –0.76 –0.23 
Libya –0.26 0.14 … –0.47 … 
Malta 0.91 … –0.61 0.74 0.39 
Morocco 0.51 –1.61 –0.61 –0.05 –1.27 
Oman –0.39 –0.57 –1.96* –0.28 –0.77 
Qatar –1.93* –2.19* –0.68 –2.90* –0.81 
Saudi Arabia –1.19 –1.10 –1.65 –1.65 –1.26 
Syria 1.12 –0.06 1.07 1.43 –0.58 
Tunisia 0.54 –0.36 0.84 0.03 –0.61 
United Arab Emirates –0.00 –1.46 –2.24* –0.85 –0.39 
Yemen –0.35 –1.00 –1.05 –0.86 –1.44 
Sub-Saharan Africa      
Angola –2.85* –1.55 … –3.09* –1.64 
Benin –0.33 –1.34 –0.44 –0.73 0.11 
Botswana –3.83* –0.97 –1.27 –3.36* –0.70 
Burkina Faso –0.49 –1.39 –1.23 –0.90 –0.35 
Burundi 0.56 0.60 –0.22 0.75 0.53 
Cameroon –1.39 … … –1.32 –0.70 
Cape Verde 0.95 0.86 0.80 0.64 … 
Central African Republic –0.64 –0.53 … –0.21 0.09 
Chad –0.77 –1.48 –0.98 –1.23 –0.98 
Comoros 0.62 … –0.96 0.58 –0.13 
Congo, Dem. Republic 0.64 0.70 … 0.87 1.54 
Congo, Rep. –1.67* 1.06 –1.71* –1.68* –0.23 
Cote d’Ivoire –1.44 –1.26 –1.21 –0.88 –0.52 
Equatorial Guinea –4.65* –1.42 –1.19 –5.56* –3.24* 
Eritrea 0.75 … –0.71 1.39 0.01 
Ethiopia 0.15 –0.62 –0.70 0.45 –0.37 
Gabon –3.17* –0.65 –1.11 –3.23* –1.80* 
Gambia, The 0.17 … –0.50 –0.17 –0.24 
Ghana 0.20 –0.60 –0.83 –0.18 –0.43 
Guinea –0.26 –1.20 –0.80 –0.73 –0.40 
Guinea-Bissau –0.07 … –0.61 0.02 0.25 
Kenya –0.73 –0.33 –0.60 –0.44 –0.73 
Lesotho –1.36 … –0.32 –0.47 –0.39 
Liberia 0.14 0.29 0.10 0.17 0.78 
Madagascar 0.41 –0.36 –0.08 0.12 –0.12 
Malawi –0.41 … 1.58 0.31 0.27 
Mali –0.34 … –0.87 –1.03 –0.42 
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Table A.3—Continued 
Economy Life 

Expectancy
at Birth 

Adult 
Literacy 

Rate 

Net Primary 
Enrollment 

Rate 

Under-5 
Survival 

Rate 

Births 
Attended 
by Skilled 
Personnel 

Mauritania 0.19 –1.25 –0.75 –0.83 –0.67 
Mauritius –0.19 –0.71 –0.23 0.26 1.17 
Mozambique –0.58 … –0.33 0.14 0.15 
Namibia –2.17* –0.38 –1.16 –1.00 –1.11 
Niger 0.55 –0.85 –0.92 –0.63 –0.22 
Nigeria –1.49 –0.27 –1.01 –1.56 –1.02 
Rwanda –0.76 0.06 –0.17 –0.22 –0.22 
Sao Tome and Principe 0.72 1.21 3.10* –0.12 0.22 
Senegal 0.24 –1.45 –0.98 –0.63 –0.55 
Seychelles –0.76 0.69 –0.22 –0.10 … 
Sierra Leone –0.55 –0.56 … –0.60 0.22 
South Africa –3.51* … 0.05 –1.93* –0.67 
Sudan –0.49 –0.66 –1.47 –0.28 –0.35 
Swaziland –3.09* –0.83 –1.23 –2.54* –1.26 
Tanzania –0.55 –0.17 –0.10 –0.16 –0.40 
Togo 0.53 –0.12 0.16 0.37 0.14 
Uganda –0.47 –0.08 … –0.03 –0.24 
Zambia –1.55 … –0.27 –0.94 –0.54 
Industrialized countries      
Australia 1.19 … –0.66 0.34 –0.04 
Austria 0.42 … –0.39 0.33 … 
Belgium 0.38 … 0.83 0.55 … 
Canada 0.83 … 0.83 0.16 –0.14 
Denmark –0.20 … 0.67 0.39 … 
Finland 0.34 … 0.93 1.05 0.00 
France 0.92 … 0.92 0.62 … 
Germany 0.36 … … 0.71 –0.02 
Greece 0.56 0.08 0.64 0.66 … 
Iceland 1.04 … 0.79 1.42 … 
Ireland –0.05 … –1.11 0.16 –0.20 
Italy 1.25 0.14 0.97 0.78 0.06 
Japan 2.28* … 0.93 0.99 0.00 
Luxembourg –0.68 … –0.48 –0.43 –0.85 
Netherlands 0.29 … 0.72 0.22 –0.15 
New Zealand 0.98 … 1.07 0.44 –0.96 
Norway 0.28 … 0.63 0.27 … 
Portugal 0.40 0.43 1.19 0.95 0.41 
Spain 1.12 … 1.00 0.84 … 
Sweden 1.16 … 0.90 1.12 … 
Switzerland 1.28 … –0.37 0.29 –0.17 
United Kingdom 0.32 … 0.91 0.31 … 
United States –0.46 … –1.16 –0.53 –0.32 
World 0 0 0 0 0 
…indicate data not available; * indicates statistically significant at the 5 percent level. 
Source:  Author’s calculations. 
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Workers’ Earnings in the Philippines: 
Comparing Self-Employment with Wage 

Employment 
RANA HASAN AND KARL ROBERT L. JANDOC 

Analysis of labor force survey (LFS) data since the early 1990s reveals 
several important changes in the structure of the Philippine labor force. One is 
the movement from self-employment to wage employment across a wide 
range of production sectors. To evaluate this change in terms of workers’ 
earnings, we combine information on household incomes from the Family 
Income and Expenditure Survey with information on household members’ 
employment-related activities from the LFS. We also examine broad 
structural trends for employment, wages, and earnings. The findings indicate 
high variance in the earnings of the self-employed and their earnings and 
educational profiles resemble those of casual wage employees. Both are 
surpassed by those of permanent wage employees even when observable 
worker characteristics are controlled for. As self-employment gives way to 
wage employment, especially casual wage employment in the services sector, 
the key policy challenge is tackling the slow growth of wages and earnings. 

 
I.  INTRODUCTION 

 
Labor force survey data from the Philippines reveal at least two important 

changes in the structure of employment over the last 10 years. First, the share of 
employment accounted for by agriculture has declined considerably—almost 10 
percentage points between 1994 and 2007. Second, a clear shift is taking place in 
the nature of employment: the share of self-employment is declining and giving 
way to wage or salaried employment (henceforth referred to as wage 
employment). While these two changes are related—self-employment is the 
dominant form of employment in agriculture—the decline in the importance of 
self-employment extends beyond the agriculture sector. Indeed, the decline in 
self-employment is found to be an across-the-board phenomenon. 

How does one assess these changes? Both are consistent with the “stylized 
facts” of development suggesting that the evolution of labor market outcomes in 
the Philippines is progressing well. However, such a conclusion would be 
premature without directly assessing the implications of these changes on some 
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specific measure of worker welfare. This paper uses individual- and household-
level data from the Labor Force Survey (LFS) and Family Income and 
Expenditure Survey (FIES) to do so.  

Starting with an examination of broad trends in the structure of 
employment and wages between 1994 and 2007, we match sample households 
across the LFS and FIES to shed light on whether or not the movement away 
from self-employment to wage employment represents an improvement in 
workers’ welfare as captured by their earnings. While several attributes of a “job” 
matter for the job holder’s welfare—such as work conditions and prospects for 
future mobility—the most important one, arguably, is the earnings it generates for 
the worker. 

The analysis of earnings is complicated by a lack of data for the self-
employed. Obtaining reliable information on earnings of the self-employed is not 
easy as considerable effort needs to be made to measure own-account transactions 
and assumptions need to be made about issues such as the depreciation of 
income-generating assets. 1  The absence of high-quality written accounts 
complicates the task even more. This has led some national statistical agencies to 
entirely omit questions about self-employment earnings from their labor force 
surveys. In the Philippines, the practice has changed over time. While the self-
employed were asked about their earnings in earlier rounds of the LFS, the most 
recent rounds have refrained from doing so. 

Fortunately, it is possible to use information from both the LFS as well as 
the FIES to fill this data gap. In particular, the household sample used for the 
FIES (carried out every three years) is identical to that used for two concurrent 
rounds of the LFS (carried out quarterly). Thus, it is possible to link the 
household income and expenditures collected by the FIES with the information 
on labor market activities of each sample household. Since the FIES collects 
detailed information on household incomes from a variety of sources, including 
income generated from wage employment, self-employment (called 
“entrepreneurial” income), and remittances, it is possible in principle to work out 
the amount of earnings generated from self-employment versus wage 
employment. In fact, because of the greater detail and more disaggregated nature 
of the questions on income from the FIES, there is reason to believe that the FIES 
data on self-employment earnings is of reasonable quality (and certainly of higher 
quality as compared to earnings information from earlier versions of the LFS). In 
this way, combining information from the LFS and FIES should shed much more 

                                                           
1This tends to be the case in both industrialized and developing countries. For example, Deaton (1997) 

describes the findings from a study that compared income data from the United States’ Current Population Survey 
with income data from fiscal and tax sources. The study found estimates of nonfarm self-employment income from 
the Current Population Survey to be 21 percent lower than those derived from fiscal and tax sources. Estimates for 
farm self-employment income were even lower, at 66 percent less than those derived from fiscal and tax sources. 
Meanwhile, the Current Population Survey estimates of income for wages and salaries were almost identical to 
those from the fiscal and tax sources. 
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light on the evolution of earnings than would be possible utilizing either one of 
the data sets alone.  

By bringing to bear information on the earnings of the self-employed and 
comparing these to earnings of wage workers, this paper contributes to the 
literature on labor market outcomes in developing countries.2 In addition, it is 
able to shed some light on the debate on how the self-employed in developing 
countries should be viewed. As de Mel, McKenzie, and Woodruff (2008) note, 
one strand of the literature views the self-employed as “capitalists in waiting,” 
their entrepreneurial potential stymied by credit constraints, weak property rights, 
and heavy regulation (for example, de Soto 1989). Another strand believes these 
workers are the product of the “failure of the economic system to create enough 
productive employment,” and that given the opportunity for regular salaried 
work, they would be more than willing to abandon their businesses (for example, 
Tokman 2007). While this paper does not examine the entrepreneurial potential 
of the self-employed and whether or not they choose to be self-employed, the 
comparisons of the earnings of different types of workers provide some 
suggestive evidence on these issues. 

The findings indicate that in terms of earnings and education profiles, 
many of the self-employed look similar to casual wage workers and that, on 
average, permanent wage workers earn much more than the other two groups of 
workers. This holds across major production sectors and even when observable 
worker characteristics are controlled for. Thus, the decline in self-employment 
seems to be a welcome finding. At the same time, the data also suggest strongly 
that the self-employed are a heterogeneous group with wide dispersion in 
earnings. To take the starkest case, the Gini coefficient of the earnings of the self-
employed in manufacturing was found to be around 20 points higher than that of 
casual wage workers or permanent wage workers. 

Turning to the growth in wages and earnings, both are found to be quite 
weak. Indeed, without remittances from overseas workers, household incomes 
would have been significantly lower in 2006 compared to 1994. As self-
employment gives way to wage employment, especially casual wage employment 
in the services sector, the key policy challenge is tackling the slow growth of 
wages and earnings indicated by both LFS and FIES data. 

The rest of this paper is organized as follows. Section II describes briefly 
the FIES and LFS data sets used in this paper. Section III relies on the LFS to 
describe how the structure of employment and wages in the Philippines has 
evolved between 1994 and 2007. Section IV presents the income data from the 
FIES and discusses some important features of household income in 1994 and 
                                                           

2The earnings of the self-employed reflect the returns from both capital and labor (including human 
capital). The earnings of wage workers, on the other hand, reflect only the returns from labor. The analysis here 
does not attempt to distinguish between the earnings due to these separate factors (including human capital). 
Instead, the focus is on comparing earnings based on whatever endowments workers possess. Section VI discusses 
some implications of this. 
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2006. Section V merges FIES and LFS data by matching households to determine 
how earnings have evolved for all three types of employment: self-employment, 
permanent wage employment, and casual wage employment. Section VI then uses 
propensity score matching techniques to evaluate earnings differentials between 
the employment types, controlling for various observable attributes of workers 
and households. The final section provides some concluding thoughts, including 
placing the findings in the context of recent work on informality and labor market 
outcomes in developing countries. 

 
 

II.  THE DATA 
 
The two sources of data are the LFS, carried out quarterly, and the FIES, 

carried out every three years. In particular, we match sample households from 
LFS data in 1994 (third quarter) and 2007 (first quarter) with FIES data for 1994 
and 2006, respectively. This allows us to combine information on household 
incomes disaggregated by source (i.e., self-employment income and wage 
employment income) from the FIES with information on household members’ 
employment status from the LFS. The remainder of this section describes some 
key aspects of both data sets as they pertain to the analysis. 

 
A.  Labor Force Survey Data 

 
The LFS collects a variety of demographic and labor force related 

information from the members of sample households including their age, gender, 
highest educational level achieved, and labor force status. For those who are 
employed, i.e., working more than an hour during the reference period, there is 
additional information on the type of employment: whether the person is self-
employed or engaged in wage employment, hours of work, and industry and 
occupation of employment.3 For wage employees, information is also available 
on the type of contract—i.e., permanent or temporary—and on wages received 
over the reference period.4 All of the above information is available for both 
“primary” and “other” jobs in the case that a person has more than one job. As 
will be discussed in more detail below, the analysis here only utilizes information 
on the primary job.  

                                                           
3The LFS further distinguishes the self-employed in terms of (i) employer, (ii) self-employed without 

employees, and (iii) self-employed with or without pay in own family-operated farm or business. This paper does 
not exploit this distinction. It may be noted that the percent share of the three types of self-employed are  
5–10 percent, 65–66 percent, and 26–28 percent, respectively, based on 1994 and 2007 LFS data. 

4Information on whether a person has a permanent or casual job is also available for the self-employed. We 
do not utilize this information to distinguish the self-employed further because we are unsure that the distinction is 
appropriate for the self-employed. 
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For the analysis, we distinguish only between three types of workers: the 
self-employed, permanent wage employees, and casual wage employees. Casual 
wage employees are those wage employees who work on a short-term or casual 
basis (defined as a contract lasting less than a year) or who have different 
employers during the reference period. 

While the LFS has maintained a fairly similar questionnaire over the years, 
there are some important differences between the questionnaires used in the 
1990s and those used since 2000. In particular, while the LFS is a quarterly 
survey, prior to 2000 only the survey for the third quarter asked for information 
on earnings. Since then, each of the quarterly surveys has asked respondents 
about earnings. Additionally, while the self-employed were also asked to report 
earnings previously, this practice was discontinued in 2000. Perhaps most 
importantly, the reference period of employment-related information has changed 
since 2000. Previously, the reference period was a quarter (i.e., three months). 
Since 2000, the reference period has switched to one week for most job-related 
characteristics except for earnings (of wage employees), which is recorded on a 
“per day” basis.  

We mainly utilize data from the third-quarter LFS for 1994 and first-
quarter LFS for 2007. As noted earlier, only the third-quarter LFS for 1994 has 
information on earnings. As for the 2007 survey, the first-quarter LFS is the only 
one of the quarterly surveys for which a full match between sample households 
from the LFS and corresponding Family Income and Expenditure Surveys is 
available. In some of our analysis, we also present information from the third-
quarter LFS for 1997 and first-quarter LFS for 2001 and 2004. The sample size of 
these LFS data sets is quite large, covering more than 100,000 individuals 
per year.  

For expositional clarity and consistency in terminology with the FIES 
years, we will use “2000” instead of “2001,” “2003” instead of “2004,” and 
“2006” instead of “2007” to denote the LFS years from this point onward. 

Our attention is restricted to individuals who were between 21 and 59 years 
old and worked at least one hour in the reference period. Additionally, we work 
only with the characteristics of the primary job. Only about 11.34 percent of those 
with a primary job also reported a secondary job in 1994. In less than half  
of these cases did the type of employment differ across the primary and 
secondary jobs.  

We divide total wage and salary earnings from the primary job for the 
period by the total number of hours worked on the primary job in order to arrive 
at workers’ hourly wage rates. Furthermore, we combine temporal consumer 
price indices at the region level with information on spatial variation in cost of 
living from Balisacan (2001). This allows us to adjust wages for spatial and 
temporal price differentials. 
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B.  Family Income and Expenditure Survey Data 
 
The FIES, as its name implies, contains information on income and 

expenditure at the household level. Household income obtained within the 
reference period (which is one year) can be disaggregated into components such 
as wage and salary income, income from entrepreneurial activities (i.e., self-
employment), remittance income (domestic and overseas), and income from other 
sources including inheritance, rentals, pension, and winnings from gambling. 

The FIES does not provide information on the labor force or employment-
related characteristics of household members. Nevertheless, the fact that the 
sample households of the FIES are identical to those of particular rounds of the 
LFS means that the latter can be used to determine the labor force and 
employment characteristics of household members once data sets from the two 
surveys have been matched by household.5 

There is a complication, however. Since the FIES and LFS are carried out 
at different points in time, and entail different reference periods, there is a 
possibility that workers may have different labor force or job status across the 
two surveys. We have no option but to assume that such a possibility is a rare 
occurrence and can be ignored. In other words, we have to assume that particular 
individuals’ labor force status and employment characteristics are slow to change 
so that for all practical purposes the information from a particular LFS round 
applies to the period over which household income data from an adjacent FIES is 
collected. Additionally, a method must be devised in order to impute individual 
earnings from household earnings as reported in the FIES. Section V describes 
the method we adopt. 

 
 

III.  THE STRUCTURE OF EMPLOYMENT AND WAGES: 
EVIDENCE FROM LFS DATA 

 
How has the structure of employment evolved over time? In this section, 

we use data from five rounds of the LFS (1994, 1997, 2000, 2003, and 2006) to 
describe how employment is distributed across production sectors, occupations,  
 

                                                           
5The matched FIES-LFS data for 2006 was provided to us by the National Statistics Office. The matched 

data for 1994 was generated by us using information on the "household control number" for merging households 
across the FIES and LFS data sets. It is possible that some households may be incorrectly matched. This can 
happen if a household had shifted its residence between surveys (since the household control number seems to 
have applied to a residential location rather than a unique family). While there appears to be no straightforward 
way to determine exactly how serious an issue this is, a comparison of household size across the two data sets—a 
key common variable—as well as the similarity in many of the variables analyzed in this paper across 1994 and 
2006 strongly suggest that any mismatches of households are likely to be few. 
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levels of education, and age groups.6, 7 We also consider how employment has 
changed in terms of the type of employment (i.e., whether a worker is engaged in 
wage employment or self-employment) and the type of contract (i.e., whether 
wage employment is deemed to be of a permanent or casual nature). Finally, we 
consider the evolution of wages. As noted earlier, this can only be done for wage 
employees insofar as LFS data is concerned. As also noted, the analysis in this 
section is restricted to employed prime-aged individuals (21–59 years old) and 
based solely on the “primary job” of each worker. 

 
A. Employment by Production Sector 

 
Table 1 describes the distribution of workers by broadly defined 

production sectors. Four sectors account for around 80 percent or more of 
employment: agriculture; wholesale and retail trade services; community, social, 
and personal services; and manufacturing.  

 
Table 1. Prime-Aged Workers by Production Sector (percent of total) 

  1994 1997 2000 2003 2006 
Agriculture 41.47 36.27 32.96 32.23 33.44 
Mining 0.43 0.52 0.45 0.40 0.44 
Manufacturing 10.64 10.60 10.72 10.29 9.84 
EGW 0.49 0.55 0.48 0.43 0.44 
Construction 5.27 6.78 6.18 5.97 5.83 
WRT 14.46 15.39 20.24 21.41 23.09 
TCS 6.37 7.28 8.34 8.60 9.02 
FIREBS 2.30 2.81 3.12 3.67 4.46 
CSPS 18.60 19.80 17.50 17.00 13.44 
Total 100 100 100 100 100 
CSPS = community, social, and personal services; EGW = electricity, gas, and water; FIREBS = finance, real 

estate, and business services; TCS = transportation, communication, and storage; WRT = wholesale and 
retail trade. 

 
The share of workers in agriculture—the sector that remains the single 

most important employer—fell from around 41 percent in 1994 to 33 percent in 
2006. The decline in the share of employment in agriculture has essentially been 
taken up by an expansion of employment in various types of services, especially 
wholesale and retail trade services. Thus, while the share of employment in 

                                                           
6 For a comprehensive discussion on labor market outcomes, including trends in unemployment and 

underemployment in the Philippines, see Felipe and Lanzona (2006).  
7We also examined whether changes in the structure of employment have an important gender dimension 

to them. Broadly, the answer is in the negative. Thus, for example, the proportion of males and females in major 
production sectors remained more or less similar between 1994 and 2006 (except for wholesale and retail trade 
[WRT] and community, social, and personal services [CSPS], which registered an 8 and 10 percentage point 
increase in the proportion of women workers, respectively). Interestingly, levels of education among women 
tended to improve a little faster than those of men. Insofar as the type of employment is concerned, there was some 
increase in the proportion of self-employed accounted for by women (from 38 percent to 41 percent) and a slight 
decrease in the proportion of women accounting for casual wage employment (from 32 percent to 29 percent). 
Details are available upon request. 
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manufacturing has remained around 10 percent throughout the period being 
considered, the share of wholesale and retail trade services has seen an increase 
from around 14 percent in 1994 to 23 percent in 2006. The share of 
transportation, communication, and storage combined with that of finance, real 
estate, and business services has increased from around 9 percent in 1994 to 
around 13 percent in 2006. 
 
B. Employment by Educational Attainment 

 
Table 2 describes the distribution of workers in terms of their educational 

attainment. Clearly, and not surprisingly, the workforce has become steadily more 
educated over time. The share of workers with less than a primary education has 
declined from a little under 21 percent to around 16 percent. There has also been 
a decline in the share of workers with a primary education. On the flip side, there 
has been an increase in the proportion of workers with secondary and tertiary 
education. Notably, and also not surprisingly, the biggest expansion has been in 
the share of the secondary educated.  

 
Table 2. Prime-Aged Workers by Education Level (percent of total) 

  1994 1997 2000 2003 2006 
Below primary 20.87 18.98 17.37 17.31 16.28 
Primary 36.15 33.93 31.05 29.81 28.21 
Secondary 30.42 33.38 36.20 37.65 38.66 
Tertiary 12.56 13.71 15.37 15.22 16.85 
Total 100 100 100 100 100 

 
C.  Employment by Occupation Group 

 
Table 3 describes the distribution of workers by occupation group. The 

share of professional and administrative workers has been steadily increasing 
over the years. The share of clerical and sales workers has also increased over 
time, though not as consistently (see the decline between 2003 and 2006). 
Interestingly, production workers’ share has declined considerably from 65 
percent in 1994 to 55 percent in 2006. Notwithstanding this decline, production 
workers remain the largest component of the labor force, comprising more than 
half of Filipino prime-aged workers. 

 
Table 3. Prime-Aged Workers by Occupation Group (percent of total) 

  1994 1997 2000 2003 2006 
Professional/Admin. 15.72 16.47 19.37 21.36 22.32 
Clerical/Sales 19.56 21.79 23.94 24.16 22.24 
Production 64.72 61.74 56.68 54.48 55.44 
Total 100 100 100 100 100 
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D. Employment by Age Group 
 
Table 4 describes the distribution of workers by age group. The numbers 

for 2000 are slightly out of line with the other three years. Aside from 2000, the 
story is one of a fairly stable age profile of workers. 

 
Table 4. Prime-Aged Workers by Age Group (percent of total) 

  1994 1997 2000 2003 2006 
21–30 30.30 31.12 28.26 31.58 30.87 
31–40 30.39 30.99 30.19 31.21 30.41 
41–50 24.58 24.60 26.88 23.78 24.59 
51–59 14.74 13.29 14.67 13.44 14.13 
Total 100 100 100 100 100 

 
E.  Employment by Type 

 
Table 5 describes the distribution of employment within production sectors 

by the type of employment—i.e., whether a worker is self-employed, or a 
permanent or casual wage employee. The economy-wide level and the four most 
important production sectors in terms of employment show the following pattern 
over the period under consideration: (i) the share of workers who are self-
employed has decreased; (ii) with the exception of community, social, and 
personal services, the share of casual wage employees has increased; and 
(iii) with the exception of manufacturing, the share of permanent wage employees 
has likewise increased. 

Looking at only the group of wage workers, it can be inferred that over the 
period under consideration the share of permanent employees has decreased and 
the share of casual workers has increased (Table 6). However, this decline has 
been driven by manufacturing and wholesale and retail trade. The share of 
permanent workers has increased for agriculture and community, social, and 
personal services.  

 
 



 

 

Table 5. Prime-Aged Workers by Production Sector and by Employment Type (percent) 
 1994  1997  2000 

 
Self-

Employed 
Permanent 
Employee 

Casual 
Employee 

 
Self-

Employed 
Permanent 
Employee 

Casual 
Employee 

 
Self-

Employed 
Permanent 
Employee 

Casual 
Employee 

All 52.8 34.8 12.4  49.3 38.0 12.7  46.9 38.3 14.8 
Agriculture 79.0   9.7 11.3  79.0 10.2 10.8  74.3 11.8 13.9 
Manufacturing 28.5 59.2 12.4  25.8 60.7 13.5  26.9 57.5 15.6 
WRT 76.6 18.7   4.7  72.6 21.9   5.5  67.4 25.2   7.4 
CSPS 14.6 71.4 14.0  14.6 71.6 13.9    7.3 77.7 15.0 
 
 2003  2006 

 
Self- 

Employed 
Permanent
Employee 

Casual 
Employee  

Self- 
Employed 

Permanent 
Employee 

Casual 
Employee 

All 45.3 38.4 16.3  47.4 38.0 14.6 
Agriculture 72.1 12.3 15.6  72.0 14.5 13.5 
Manufacturing 24.0 58.2 17.7  22.9 58.5 18.7 
WRT 64.6 26.4   9.0  63.4 27.6   8.9 
CSPS   7.0 75.1 17.9    8.9 78.3 12.8 
CSPS = community, social, and personal services; WRT = wholesale and retail trade. 
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Table 6. Prime-Aged Wage Workers by Production Sector and by Employment Type (percent) 
 1994  1997 2000  2003 2006 

 Permanent 
Employee 

Casual 
Employee 

 Permanent 
Employee

Casual 
Employee 

Permanent 
Employee

Casual 
Employee 

 Permanent 
Employee 

Casual 
Employee 

Permanent 
Employee

Casual 
Employee 

All 73.73 26.27  75.02 24.98 72.08 27.92  70.21 29.79 72.23 27.77 
Agriculture 46.26 53.74  48.64 51.36 45.94 54.06  44.24 55.76 51.86 48.14 
Manufacturing 82.69 17.31  81.82 18.18 78.63 21.37  76.67 23.33 75.77 24.23 
WRT 79.85 20.15  79.91 20.09 77.32 22.68  74.71 25.29 75.56 24.44 
CSPS 83.58 16.42  83.76 16.24 83.81 16.19  80.80 19.20 85.94 14.06 
CSPS = community, social, and personal services; WRT = wholesale and retail trade. 
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Since the relationship between employment type and job quality is one of 
the issues we are interested in, it is worth examining the relationship between 
employment type and other characteristics of workers, including educational 
attainment, age distribution, and occupation. Tables 7a–7c describe the 
distribution of the three types of workers across the various educational levels, 
age groups, and occupation groups. In order to save space, and also for 
expositional ease, we focus on data from the earliest and latest years. Turning 
first to education, the most important feature of the data is that permanent wage 
employees tend to be far better educated than the self-employed and casual wage 
employees, both of whom have similar educational profiles. Nevertheless, as 
Table 7a also reveals, the level of education has been increasing among the self-
employed and the casual wage employees so that by 2006 the differences in 
educational profile between permanent wage employees and the other two are 
less significant than in 1994. 

Insofar as the age profile of the three types of workers is concerned, 
matters are different in that the age profiles of both types of wage employees—
permanent and casual—are fairly similar and distinct from that of the self-
employed. In particular, the largest share of wage employees belongs to the 21–
30 age group, especially for casual wage employees. In contrast, the single largest 
share of the self-employed belongs to the 41–50 age group.  

Table 7c indicates that the share of professional and administrative workers 
has been increasing across all worker types. Consistent with the pattern in 
Table 3, the share of production workers has declined for all three employment 
types. On the other hand, there has been an increase in the share of clerical and 
sales workers for both self-employed and casual workers while the share of 
permanent clerical and sales workers has dipped slightly over the period. 

 
Table 7a. Prime-Aged Workers by Education Level and by Employment Type (percent) 

 1994  2006 
  Self- 

Employed 
Permanent 
Employee 

Casual 
Employee 

 Self- 
Employed 

Permanent 
Employee 

Casual 
Employee 

Below primary 27.34 10.20 23.33  21.90   8.92 17.20 
Primary 42.13 25.78 39.79  33.99 19.21 32.88 
Secondary 25.67 37.39 31.06  36.35 41.26 39.41 
Tertiary 4.85 26.63 5.82  7.75 30.61 10.51 
Total 100 100 100  100 100 100 

 
Table 7b. Prime-Aged Workers by Age Group and by Employment Type (percent) 

 1994  2006 

 
Self- 

Employed
Permanent 
Employee 

Casual 
Employee  

Self- 
Employed 

Permanent 
Employee 

Casual 
Employee 

21–30 23.2 36.45 43.22  22.76 35.45 45.21 
31–40 30.33 31.25 28.19  30.2 31.41 28.48 
41–50 27.28 22.47 19.00  28.55 22.23 17.93 
51–59 19.19 9.83 9.59  18.49 10.91 8.38 
Total 100 100 100  100 100 100 
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Table 7c. Prime-Aged Workers by Occupation Group and by Employment Type (percent) 
 1994  2006  

  
Self-

Employed
Permanent 
Employee 

Casual 
Employee  

Self-
Employed

Permanent 
Employee

Casual 
Employee  

Professional/Admin. 15.80 19.78 4.16  23.91 26.18 7.16  
Clerical/Sales 10.39 32.99 21.37  13.94 31.89 24.02  
Production 73.81 47.23 74.47  62.15 41.93 68.82  
Total 100 100 100  100 100 100  

 
F. Wages of Permanent and Casual Employees 

 
Before examining the behavior of wages, it is useful to discuss a few key 

features of the underlying data on earnings and hours worked (since wages are 
derived as earnings divided by hours worked). First, the reference periods used 
for collecting information on earnings and hours worked have changed over 
survey years. As mentioned previously, while in the 1990s, the LFS information 
on both earnings and hours worked pertained to a quarter (i.e., three months), in 
the 2000s, earnings information pertained to one day while the hours worked 
pertained to one week. Second, the percent of missing observations on earnings 
and/or hours worked increased considerably from 2.1 percent and 2.3 percent for 
permanent and casual workers, respectively, in 2000 to 13.4 percent and 
10.9 percent in 2006. Third, the wage estimates (i.e., earnings divided by hours 
worked) at the top end of the resulting distribution tend to be relatively low in 
2006. It is difficult to be sure what is happening. Taken at face value, the data 
indicate that those at the top end of the wage distribution took a big hit in 2006. 
There are many alternative interpretations, however. For example, perhaps higher 
income households have been more likely to underreport wages of their high 
earning members in recent years. Alternatively, outliers may have been more of a 
problem in the earlier surveys—not just with earnings but perhaps even the 
reported hours worked. 

It is beyond the scope of this paper to resolve this issue. In the remainder 
of this section, we first top code hours worked at 16 hours (in particular, people 
reporting between 16 and 24 hours of work are treated as having 16 hours of 
work; all observations in which hours worked per day are more than 24 hours are 
dropped). We then treat the (derived) wages at face value, except for trimming 
the top and bottom 1 percent to control for potential outliers. Finally, we adjust 
wages for spatial price differentials using the regional poverty lines of Balisacan 
(2001). Temporal price differentials are adjusted for using regional consumer 
price indices from the National Statistics Office.  

Figure 1 describes the behavior of hourly (real) wages at different points of 
the wage distribution, including average wages from 1994 to 2006. As noted 
above, wages at the top end (90th percentile) of the distribution in 2006 are 
considerably lower than in 2000. Wages in the middle of the distribution (50th 
percentile) and at the bottom (10th percentile), are much more in line with earlier 
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estimates. Nevertheless, they indicate fairly lackluster growth in wages, 
especially since 2000. 

 
Figure 1. Distribution of Hourly Real Wages 1994–2006 
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Table 8 describes average real hourly wages in 1994 and 2006. In addition 

to the overall average wage in these two years, averages are also provided for 
various subgroups of the population of wage employees.  

A number of important patterns are clear. First, employees with contracts 
of a permanent nature received much higher wages than those casually employed. 
For example, in 2006, permanent workers' wages were 51 percent higher than 
those of casual workers. Second, wages are highest for those employed in 
services and lowest for those employed in agriculture (services wages were 
26 percent higher than in industry while industry wages were 58 percent higher 
than in agriculture). Third, wages increase with educational attainment and tend 
to be the highest for those employed in professional and administrative 
occupations—occupations closely associated with skilled white-collar jobs. 
Surprisingly—at least from the typical developing (and even developed) country 
context—average wages for men were lower than those for women in 2006 
(though this was not the case in 1994).8 

                                                           
8A closer look at the data shows that growth in wages was higher for women in seven out of the nine 

production sectors considered in Table 1. In terms of the four major employing sectors, growth in women's wages 
was higher than that of men in three of the sectors (agriculture, manufacturing, and wholesale and retail trade). 
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Table 8. Average Hourly Real Wages (in 1997 NCR Pesos), Growth Rates,  
and Gini Coefficients 

  1994 2006 Annualized 
Growth Rates 
(1994–2006)

(%) 

Gini 
Coefficient 

(1994) 

Gini 
Coefficient 

(2006) 

Overall Average 21.19 24.49 1.12 0.35 0.32 
           
Gender      

Male 21.76 23.22 0.50 0.32 0.30 
Female 20.19 26.92 2.24 0.40 0.35 

M vs. F (%) 7.78 –13.72    
Work Status      

Permanent employee (PE) 23.38 27.40 1.23 0.34 0.31 
Casual employee (CE) 16.02 18.21 0.99 0.32 0.27 

PE vs. CE (%) 45.96 50.51    
Education      

Below primary (BP) 14.22 15.68 0.75 0.33 0.28 
Primary (P) 16.69 17.72 0.46 0.33 0.27 
Secondary (S) 21.61 22.39 0.27 0.31 0.25 
Tertiary and up (T) 35.13 39.68 0.94 0.24 0.25 

P vs. BP (%) 17.38 13.04    
S vs. P (%) 29.46 26.35    
T vs. S (%) 62.56 77.24    

Occupation      
Professional 34.47 42.05 1.54 0.27 0.25 
Clerical and sales 18.97 23.54 1.68 0.39 0.29 
Production 18.74 18.88 0.06 0.30 0.25 

Industry      
Agriculture 14.14 14.60 0.24 0.31 0.26 
Industry 23.25 23.10 –0.05 0.25 0.23 
Services 22.98 29.11 1.84 0.37 0.32 

Industry vs. Agriculture (%) 64.36 58.23    
Services vs. Industry (%) –1.13 26.01    

NCR = National Capital Region. 

 
The third column of Table 8 describes annualized growth in average wages 

between 1994 and 2006 by all the different groupings. Wages of permanent 
workers grew faster than those of casual workers (1.23 percent versus 
0.99 percent, respectively). Wages of the college-educated grew faster than those 
of the less educated (0.94 percent for the college-educated versus 0.27 percent for 
the secondary educated and 0.46 percent for the primary educated).9 Wages of 
professional workers grew much faster than those of production workers 
(1.54 percent versus 0.06 percent, respectively) but slower than clerical and sales 
workers (1.68 percent). Service sector wages grew considerably faster than those 
in the industry sector (1.84 percent versus –0.05 percent, respectively). The faster 

                                                           
9The fact that wages of the secondary educated grew the least is consistent with the earlier findings from 

Table 2 that the shares of these workers grew the fastest. In other words, a rapid increase in the shares of 
secondary educated workers may be (partly) responsible for the very low wage growth of the secondary educated 
workers. For more on this, see Mehta et al. (2007) and ADB (2007a and 2007b). 
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growth in wages of female workers—2.24 percent versus 0.50 percent for the 
wages of male workers—was sufficient to make the average wages of women  
higher than those of men by 2006. 

The Gini coefficients presented in Table 8 have declined for almost all 
categories of employment between 1994 and 2006, suggesting that wages tend to 
be more equal compared to 1994. Within categories, wages of female, permanent, 
less-educated, clerical, and service sector workers tend to be more dispersed than 
those of their counterparts.  

Of the many patterns displayed by the structure of employment and wages 
described above, two are especially important from the perspective of this paper 
and it is worth reiterating these. First, the growth of wages has been lackluster. 
Despite average gross domestic product growth of 4 percent between 1994 and 
2006, real wages have grown on average by just over 1 percent. Second, wage 
employees with permanent contracts typically receive higher wages than the 
casually employed. Since having a permanent contract also implies more stable 
employment, and most likely a more stable stream of earnings, the increase in the 
share of permanent wage employment in total employment (i.e., including the 
self-employed) as documented in Table 5 above would appear to be a welcome 
finding.  

But this is far from conclusive. A key reason is that while the share of 
permanent employment has gone up, the share of casual employment has also 
increased. Moreover, since we do not have a sense of how remunerative self-
employment is, it is difficult to make a judgment on what has happened to 
earnings in the Philippine labor market. To tackle this issue, we turn to an 
analysis of FIES data on household incomes and expenditures supplemented by 
labor market information on household members drawn from the LFS.   

 
 

IV.  INCOME DATA FROM THE FIES 
 
As noted earlier, the FIES collects information on household income by 

source such as wage and salary income, income from entrepreneurial activities 
(i.e., self-employment), remittance income (domestic and overseas), and income 
from other sources including inheritance, rentals, pension, and winnings from 
gambling. Figure 2 shows the share of each income component in total per capita 
household income by decile groups in 1994.10 

Figure 2 shows that for households with per capita income below the 
median, there was greater reliance on income from entrepreneurial activity in 
1994. A little above 40 percent of household income of such households came 
from entrepreneurial activities. 
                                                           

10 That is, using information on household size, per capita income is computed for each household. 
Households are then assigned to one of ten decile groups based on their per capita incomes. 
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Figure 3 shows that between 1994 and 2006, the share of wage earnings in 
household income increased by an average of 3 percentage points for those 
belonging to the bottom half of the distribution of household per capita income 
while that of entrepreneurial activities declined by an average of nearly 
6 percentage points. This highlights the shift of these poorer households from 
mainly relying on self-employed entrepreneurial activities toward wage 
employment. However, Figure 3 also shows that the decline in importance of 
income from self-employment is an across-the-board phenomenon. 

Significantly, the share of overseas remittances in per capita household 
income has increased between 1994 and 2006 for nearly every decile group. 
Moreover, its share has increased the most for the richest 30 percent. The share 
for these households was around 10 to 16 percent in 2006, which was 3 to 
4 percentage points higher than its share in 1994.11 

Figure 4 describes the annualized growth of the various components of 
per capita income by decile groups. Given that we do not know the sources of 
domestic remittances—whether they are based on wages or on self-employment 
income of the remitter—drawing inferences can be tricky.12 Nevertheless, what is 
clear is the important role played by overseas remittances in driving growth in per 
capita household incomes. The only exception is the bottom decile, for which 
overseas remittances made an insignificant contribution to per capita income and 
its growth. With the exception of this lowest decile, the growth of overseas 
remittances has outstripped growth in wages—which has rarely grown faster than 
2 percent per year—by a large margin in all other decile groups. In sharp contrast, 
income from self-employment has declined for all but one decile group (the 
second richest decile). 

 
Figure 2. Proportion of Income Components in Total per Capita Household Income, 1994 
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11Son (2007) pointed out that this phenomenon of fast growth of overseas remittances has the tendency to 

increase income inequality. 
12The source of foreign remittances can be expected to be largely based on wage employment. 
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Figure 3. Change in Proportion of Income Components between 1994 and 2006 
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Figure 4. Annualized Growth of Per Capita Income Components by National Income 
Decile, 1994 and 2006 

 
7

6

5

4

3

2

1

0

−1

−2
1

National Income Decile

2 3 4 5 6 7 8 9 10

Wages Self-employment Domestic Remittances OthersOverseas Remittances

Pe
rc

en
t

 
 

In summary, this brief analysis of FIES income data seems to corroborate 
the findings on wages from the FIES, i.e. that of their low growth. It also 
indicates that self-employment income has been declining in importance as a 
source of income. Finally, it has highlighted the important role of overseas 
remittances in buoying household incomes for all but the very poorest. Of course, 
some of these inferences must remain tentative. For one, no control has been 
made for the number of earners within each household. For example, the decline 
in household self-employment income (even on a per capita basis) could be on 
account of a decline in the number of self-employed earners within the family. 
Therefore, we turn to a more complete analysis of earnings from wage 
employment and self-employment using our matched FIES-LFS data. 
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V.  ANALYSIS OF EARNINGS: MATCHED FIES-LFS DATA 
 
Although Section III examined the evolution of wages of permanent and 

casual employees between 1994 and 2004, it did not shed any light on the 
remuneration to a large category of workers: the self-employed. The fact that self-
employment accounts for nearly half of the country’s jobs means that a judgment 
on earnings in the Philippines that omits self-employed jobs could be seriously 
incomplete. This section attempts to incorporate into the analysis the earnings of 
not only wage employees, but also of the self-employed.  

As noted earlier, by matching households across corresponding rounds of 
the FIES and LFS, it is possible to match information on household incomes with 
information on the type of employment household members are engaged in. Since 
entrepreneurial income accrues to the self-employed and wages and salaries 
accrue to wage employees, linking the two data sets should provide us 
information on the nature of earnings across the three types of employment we 
are interested in: self-employment, permanent wage employment, and casual 
wage employment. 

There are some potential drawbacks to this approach, however, and it is 
useful to discuss these. First, while the LFS provides information on the labor 
force status of each household member included in the sample of FIES 
households, the two surveys are not carried out at the same time; nor do the 
reference periods for the relevant variables overlap identically. For example, 
while the labor force related information from LFS (first-quarter) 2007 pertains to 
the week preceding that round of the survey, the information on household 
incomes from the corresponding FIES pertains to the 365-day period in 2006. 
Thus, in using information from the LFS to inform us about the labor force 
related sources of household income, we have to assume that the details on 
individuals' labor force status and participation, especially whether or not they are 
employed and their type of employment, are slow to change. Only under such an 
assumption would linking the LFS data with FIES data provide useful 
information on the quality of self-employment versus wage employment. 

Second, with the exception of earners who are either the only self-
employed earner or the only wage employee (either permanent or casual) within a 
household, some method is needed in order to divide up income from self-
employment and/or income from wage employment among multiple self-
employed or wage earners within a household. In 1994, 43 percent of households 
had multiple earners accounting for 70 percent of self-employed workers and 
63 percent of wage workers. In 2006, 44 percent of households had multiple 
earners accounting for 66 percent of self-employed workers and 59 percent of 
wage workers.  

There is no foolproof approach for dividing up household entrepreneurial 
income among multiple self-employed workers; even more difficult is the case of 
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household wage income earned by multiple wage employees, casual and 
permanent. Since the typical permanent worker earns more than the typical casual 
worker (see Section III), simply dividing household wage income by the number 
of wage employees is not an appropriate way to compute individual earnings.13 

We experimented with a number of approaches for assigning household 
entrepreneurial income and wage income to multiple self-employed or multiple 
wage earners within households. Our preferred approach is to utilize the 
estimated relationship between income and individual characteristics for single 
self-employed earners and single wage employees in order to assign total 
household entrepreneurial income and wage income to multiple self-employed 
and wage earners within households.14 More specifically, we start out by first 
estimating a Mincerian earnings equation for each of the employment types we 
are concerned with. These earnings equations are restricted to the single  
self-employed earners, single permanent, and single casual wage employees, 
respectively.  

More formally, we estimate using the ordinary least squares method15: 
 
ln ys

iz = βs
izX

s
iz + εs

iz, (1) 
 

where y is the earnings of single-earner (denoted by the superscript s) individual i 
employed as a worker of type z (z is either self-employed or a permanent or 
casual employee), and X is a vector of individual characteristics that include age 
and its square, education, gender, urbanity, region, sector, and occupation 
controls. The βs are the coefficients of the regression and ε is an error term 
assumed to be identically and independently distributed.  

The coefficients from these regressions are then used with the 
characteristics of all workers (i.e., not just of single earners) to predict individual 
earnings from each of the three types of employment. These predicted earnings 
can be used to compute shares of predicted household wage income (for wage 
employees) and household self-employment income (for self-employed workers) 
accruing to each employed individual. These shares are then applied to the actual 
FIES wage income for wage workers and entrepreneurial income for the self-

                                                           
13 For example, permanent employees earn more than casual employees even after controlling for 

observable individual characteristics such as gender, age and its square, and educational attainment.  
14 “Single” self-employed earners are those who are the only self-employed worker in a particular 

household. The whole entrepreneurial household income is then attributed to this worker. The same definition also 
applies to wage workers with the household wage income attributed to that particular single wage worker. These 
“single” workers comprise about one third of the employed labor force.  

15While our estimated coefficients are potentially biased on account of the fact that they do not account for 
possible self-selection of individuals into the three types of employment (i.e., self-employment and casual and 
permanent wage employment) based on unobservable characteristics, it is not clear how serious potential biases 
are in our application where we use the estimated coefficients only to divide household wage income (or 
entrepreneurial income) between multiple wage earners (or multiple self-employed) within the household. Thus, to 
the extent that the most important selection effects take place on account of household characteristics, the use of 
coefficients based on ordinary least squares should not be a serious issue. 
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employed workers to compute the earnings to be attributed to each specific 
worker in the household.16 

Before proceeding to the analysis of earnings, it is worth reporting the 
results of the Mincerian regressions for single earners described above. Several 
features stand out in Table 9. First, the various observed characteristics explain 
the higher share of variation in log earnings for permanent workers than for 
casual or self-employed workers. Second, returns to education tend to be highest 
for permanent workers and this is primarily driven by returns to secondary and 
especially tertiary education. Interestingly, and in line with results reported in 
ADB (2007a and 2007b) and Mehta et al. (2007), returns to secondary education 
have decreased for wage earners. Returns to tertiary education have also declined 
for casual workers but not for permanent workers, for whom there was a big 
increase. These patterns and their similarity with previous work using LFS data 
and complete samples (i.e., not limited to single earners) are reassuring. 

 
Table 9. Mincerian Regression of Single Earners 

  Self-Employed 
Dependent variable: 1994 2006 
Log earnings Coefficient P-value Coefficient P-value 
Age 0.063 0.00  0.060 0.00 
Age squared –0.001 0.00  –0.001 0.00 
Primary 0.051 0.00  0.120 0.00 
Secondary 0.165 0.00  0.209 0.00 
Tertiary 0.623 0.00  0.607 0.00 
Male 0.632 0.00  0.648 0.00 
Urban 0.102 0.00  0.097 0.00 
Industry 0.025 0.00  0.082 0.00 
Services 0.245 0.00  0.250 0.00 
Sales/Service –0.251 0.00  –0.276 0.00 
Production –0.345 0.00  –0.339 0.00 
Constant 8.806 0.00  8.411 0.00 
R-squared 0.1878 0.1719 
Number of obs (unweighted) 6,866 11,453 
  
  Permanent Employee 
Dependent variable: 1994  2006 
Log earnings Coefficient P-value  Coefficient P-value 
Age 0.062 0.00  0.065 0.00 
Age squared –0.001 0.00  –0.001 0.00 
Primary 0.136 0.00  0.091 0.00 
Secondary 0.391 0.00  0.379 0.00 
Tertiary 0.893 0.00  1.004 0.00 
Male 0.336 0.00  0.233 0.00 

Continued 

                                                           
16 The other approaches considered for estimating individual earnings in multiple earner households 

included using individual-level LFS wage earnings to calculate the share of household wage earnings earned by 
each wage worker and applying these shares to FIES household wage income (and simply dividing entrepreneurial 
income equally between multiple self-employed individuals within the household). The main results of this section 
are hardly affected by applying these alternative approaches. Results are available from the authors upon request. 
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Table 9—Continued 
Urban 0.176 0.00  0.285 0.00 
Industry 0.453 0.00  0.493 0.00 
Services 0.305 0.00  0.383 0.00 
Sales/Service –0.078 0.00  –0.230 0.00 
Production –0.093 0.00  –0.216 0.00 
Constant 8.863 0.00  8.831 0.00 
R-squared 0.2997  0.3882 
Number of obs (unweighted) 5,750  9,342 
 
  Casual Employee 
Dependent variable: 1994  2006 
Log earnings Coefficient P-value  Coefficient P-value 
Age 0.070 0.00  0.055 0.00 
Age squared –0.001 0.00  –0.001 0.00 
Primary 0.150 0.00  0.036 0.00 
Secondary 0.273 0.00  0.149 0.00 
Tertiary 0.584 0.00  0.418 0.00 
Male 0.322 0.00  0.275 0.00 
Urban 0.171 0.00  0.291 0.00 
Industry 0.461 0.00  0.518 0.00 
Services 0.536 0.00  0.400 0.00 
Sales/Service –0.005 0.33  –0.068 0.00 
Production 0.223 0.00  –0.099 0.00 
Constant 8.306 0.00   8.879 0.00 
R-squared 0.2529  0.2481 
Number of obs (unweighted) 1,859  3,738 
Note:  Regression included region dummies, but these results are not reported. 

 
Using the definition of earnings outlined earlier, we are now in a position 

to carry out a more detailed analysis on the evolution of earnings for these worker 
types.17 Table 10 describes average earnings for the three employment types. In 
addition to overall averages, information is also provided for the four largest 
production sectors by employment. The simple averages suggest that the “best” 
jobs by far are to be found in permanent wage employment. Compared to the 
wages reported in Table 8, the average earnings here show casual workers to be 
earning much less than permanent employees (for example, in Table 8, the wage 
of permanent workers is about 50 percent more than casual workers in 2006, but 
the earnings of permanent workers as suggested in Table 10 are more than double 
those of casual workers). A part of this difference can be accounted for by the 
fact that permanent workers are more likely to be fully employed. For example, 
the LFS data for 1994 shows that an average casual worker worked 53 days in a 
quarter while permanent workers worked 71 days out of a possible 91 days. The 
averages in Table 10 also show that self-employment earnings declined slightly in 
2006 while the earnings of wage workers have improved. However, the precise 
patterns vary by sector. Agricultural earnings decreased for all worker types 

                                                           
17As with the analysis of wages in Section III, the earnings are adjusted to account for temporal and spatial 

price differentials. We also trim the top and bottom 1 percent to control for outliers. 
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including permanent workers. Permanent workers’ earnings also decreased in 
manufacturing. Disaggregating the results by gender, as shown in Table 11, we 
can see that in general women earn less than men. This can be reconciled with the 
results of Table 8 on wages by noting that earnings of female permanent workers 
overtook those of males in 2006. Putting aside the agriculture sector, earnings of 
wage workers tended to increase or decrease slightly (except for those of male 
permanent employees in manufacturing, which decreased significantly), while 
self-employment earnings for both men and women decreased in all four  
major sectors. 

 
Table 10. Average Estimated Earnings by Production Sector and Employment Type 

(in 1997 NCR pesos) 
 1994  2006 
 Self- 

Employed 
Permanent 
Employee 

Casual 
Employee 

 Self- 
Employed 

Permanent 
Employee 

Casual 
Employee 

All 27,311.6 65,435.1 27,645.5 26,688.7 69,011.3 29,247.1 
Agriculture 21,946.7 36,489.1 17,030.7 19,449.3 27,158.9 15,905.1 
Manufacturing 29,208.7 68,909.9 34,990.8 28,510.9 66,154.8 36,500.5 
WRT 38,769.8 53,079.2 29,649.0 34,783.8 60,032.2 34,499.2 
CSPS 43,623.3 72,956.4 32,110.6 31,801.9 95,116.9 35,018.6 
CSPS = community, social, and personal services; NCR = National Capital Region; WRT = wholesale and  
retail trade. 

 
Table 11. Average Estimated Earnings by Gender, Production Sector, 

and Employment Type (in 1997 NCR pesos) 
 1994 
 Self-Employed Permanent Employee Casual Employee 
 Male Female Male Female Male Female 

All 29,999.82 22,645.87 67,994.39 61,390.89 29,863.35 22,945.89 
Agriculture 25,228.15 12,436.68 38,607.57 25,081.72 18,484.24 13,360.43 
Manufacturing 43,368.47 20,322.62 76,795.46 57,495.02 37,104.34 32,164.55 
WRT 51,615.09 34,024.44 61,438.36 45,383.23 33,042.37 26,392.76 
CSPS 52,800.14 35,445.93 82,355.57 66,164.69 39,655.92 27,292.59 
  
 2006 
 Self-Employed Permanent Employee Casual Employee 
 Male Female Male Female Male Female 
All 29,555.28 22,379.39 64,541.12 77,267.44 30,653.04 25,893.13 
Agriculture 22,382.54 11,595.78 28,232.26 21,389.41 17,386.58 11,852.48 
Manufacturing 40,140.70 19,338.88 68,082.12 63,234.09 40,425.13 31,889.44 
WRT 46,561.18 29,572.76 63,387.27 55,841.54 38,166.65 30,785.31 
CSPS 39,381.91 27,421.22 94,451.16 95,676.52 38,741.80 31,069.58 
CSPS = community, social, and personal services; NCR = National Capital Region; WRT = wholesale and  
retail trade. 

 
Of course, looking at simple averages of earnings can obscure a lot. For 

example, it is quite possible that entrepreneurial earnings could be quite large 
among the well-off self-employed. Figure 5, therefore, looks into the entire 
distribution of earnings for different types of workers in 1994. The figure, using 
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Pen Parades, shows the average earnings at each percentile for all three types of 
workers.18 The line representing the earnings of permanent workers lies above the 
lines of both casual and self-employed workers. This suggests that the worst paid 
permanent worker earned more than the worst paid casual or self-employed 
worker and the best paid permanent worker earned more than the best paid casual 
or self-employed worker. This is true in the middle of the distribution as well.19 

 
Figure 5. Pen Parades, 1994 
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NCR = National Capital Region. 

 
However, no such clear distinction appears when we compare the Pen 

Parades of the casual and self-employed worker. The lines lie so close together 
that they are hardly distinguishable except at the higher end of the distribution, 
where the earnings of the self-employed tend to exceed those of casual workers. 
The line for casual workers, though, lies above the self-employed line for the 
majority of the distribution. 

Another useful way to describe the distribution of earnings by worker types 
is to use kernel density plots. These plots show the proportion of workers with a 
particular earnings level. This is done separately for each employment type. An 
examination of the kernel density plots confirms the story told by the Pen 
Parades. Figure 6 shows that the distribution of earnings from casual wage 
employment tends to lie to the right of the distribution of earnings from self-
employment. However, the rightmost tails of the distribution of casual and self-
employed workers cross, indicating that at the very top end of the earnings scale, 
there is a larger proportion of self-employed compared to casual wage employees. 
This is consistent with the notion that self-employment is very heterogeneous. 
Thus, while many self-employed may earn relatively meager amounts, some earn 

                                                           
18Pen Parades are the mathematical inverses of distribution functions. Also called quantile functions, they 

plot the earnings of each person situated in a particular distributional location.  
19We find similar results for 2006. 
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very large amounts. Table 12 confirms this by looking at two measures of 
inequality of our estimated earnings. Both the Gini coefficient and the 90th 
percentile–10th percentile ratio suggest that self-employment earnings are much 
more unequal compared to those of permanent and casual wage workers. 

 
Table 12. Inequality Measures (Gini Coefficient and P90–P10 Ratio) of Estimated 

Earnings by Production Sector and Employment Type 
 1994 
 Self-Employed  Permanent Employee  Casual Employee 
 Gini P90/P10  Gini P90/P10  Gini P90/P10 

All 0.49 12.25  0.37 7.28  0.41 9.09 
Agriculture 0.46 10.36  0.44 9.32  0.39 7.28 
Manufacturing 0.54 11.72  0.34 5.34  0.35 6.22 
WRT 0.46 10.34  0.37 6.34  0.37 6.73 
CSPS 0.48 9.74  0.36 7.54  0.39 7.94 

  
 2006 
 Self-Employed  Permanent Employee  Casual Employee 
 Gini P90/P10  Gini P90/P10  Gini P90/P10 

All 0.49 11.94  0.40 8.44  0.39 8.22 
Agriculture 0.46 9.83  0.40 7.05  0.37 6.35 
Manufacturing 0.54 17.35  0.33 5.08  0.32 5.14 
WRT 0.47 11.13  0.35 5.40  0.35 6.04 
CSPS 0.51 16.69  0.36 7.99  0.35 6.50 
CSPS = community, social, and personal services; P10 = 10th percentile; P90 = 90th percentile; WRT = wholesale 
and retail trade. 

 
Figure 6 also shows that permanent workers are located to the right of both 

casual and self-employed density plots, suggesting that most permanent workers 
earn more than casual or self-employed ones. However, the long left tail of the 
permanent worker density graph indicates that there are still permanent workers 
who earn relatively low amounts. 

 
Figure 6. Kernel Density Plots of Log Earnings by Employment Type, 1994 
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The most logical question to ask next is: how did workers’ earnings 
perform over the period 1994–2006? Recall that in Table 10, the average earnings 
of the self-employed were seen to decline a little while those of wage workers 
(both permanent and casual) increased. However, a cursory examination of 
Figure 7 (depicting what are often called growth incidence curves) reveals that 
earnings hardly grew for workers except for those at the top end of the earnings 
distribution. 

 
Figure 7. Growth Incidence Curves of Earnings, 1994–2006 (annualized growth rates) 
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The earnings of the self-employed workers decreased at almost every point 

in the distribution while earnings of permanent workers grew only at the top 
25 percent of the distribution. It seems that it is only casual workers whose 
earnings grew at most points of the distribution. It is possible that some 
permanent jobs have become casual jobs. This could explain why earnings of 
permanent workers seem to erode while those of casual workers seem to perform 
well. What we can say with more confidence is that while a shift from self-
employment to wage employment is under way, perhaps the fundamental 
weakness in the Philippine labor market is the slow growth in earnings. 

In summary, this section has shown that the earnings of permanent workers 
dominate those of casual and self-employed workers. Ambiguity exists, however, 
when the comparison is made between casual and self-employed workers. At the 
higher end of the earnings distribution, the self-employed tend to earn more than 
casual workers, although for a major part of the distribution it is casual workers 
who earn slightly more. Probably the most alarming feature of the results we have 
seen so far is the sluggish growth in earnings. This is consistent with the findings 
on wage growth discussed earlier in Section III.  
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VI.  PROPENSITY SCORE MATCHING AS A METHOD 
TO DETERMINE EARNING DIFFERENTIALS 

 
The previous section discussed unconditional differences in earnings of 

permanent, casual, and self-employed workers. Would results change if we were 
to control for observable characteristics of workers? Controlling for workers’ 
characteristics is important because if employment type is closely related to age, 
educational attainment, and sector of production or urbanity, then looking at 
average earnings or even the whole distribution of earnings can be misleading. 
We use propensity score matching (PSM) to control for worker characteristics.20 
In essence, what PSM does is to match workers based on their characteristics and 
when two observationally equivalent workers who differ only by their 
employment type are matched, we can determine the difference in earnings 
between them. The matching is disaggregated into the four biggest production 
sectors in terms of employment: agriculture; manufacturing; wholesale and retail 
trade; and community, social, and personal services. The analysis is also 
disaggregated into whether the worker belongs to households in the bottom or top 
half of the national income distribution to determine whether the earnings 
differentials vary between the poor and rich. 

To obtain the propensity score used to match workers, a multinomial logit 
model is estimated first in order to find out how the three discrete employment 
types are related to observable characteristics of workers.21 The spirit behind this 
model of “occupational choice” closely resembles that of McFadden (1974).22 
Table 13 presents the results of the multinomial logit model. Comparing self-
employed and permanent workers reveals that having a higher level of education 
increases the probability of being employed as a permanent worker. The same 
thing can be said of male workers—i.e., men are more likely to have permanent 
employment than to be self-employed and this relationship has strengthened over 
time. The presence of other self-employed workers in the household increases the 
probability of the worker to be self-employed rather than permanent. Similarly, 
the presence of other permanent workers in the household will make the worker 
likely to choose permanent employment over self-employment.  

 

                                                           
20A good introduction to PSM can be found in Caliendo and Kopeinig (2005). Vandenberghe and Robin 

(2003) provides a good overview of multiple treatment PSM in the context of school achievement. Glinskaya and 
Lokshin (2005) used PSM to measure wage differentials between the public and private sectors in India. 

21It is important to note that we must assume that our observable characteristics are not affected by an 
individual's employment type. This may be a strong assumption, but it is one we are forced to make. 

22Although the McFadden occupational choice model gives a description of preference by an individual, it 
may not be fully justified because the individual’s choice may in reality be held in check by the demand side of the 
labor market (Bourguignon and Ferreira 2005). A complete model must therefore include a mixture of both 
preferences and rationing. The interpretation of this model must be taken with a grain of salt. 



70 ASIAN DEVELOPMENT REVIEW 

 

Table 13. Multinomial Logit Model of Choice of Employment Type 
Dependent Variable: Worker Type Permanent Employee versus Self-Employed 

 1994  2006 
 Coefficient P-value  Coefficient P-value 

Age –0.009 0.00  –0.032 0.00 
Age squared 0.000 0.00  0.000 0.00 
Primary –0.100 0.00  –0.052 0.00 
Secondary 0.138 0.00  0.196 0.00 
Tertiary 1.911 0.00  1.892 0.00 
Clerical/Sales 1.786 0.00  1.260 0.00 
Production 0.953 0.00  0.713 0.00 
21–30 years old 0.001 0.89  0.256 0.00 
31–40 years old –0.073 0.00  0.161 0.00 
41–50 years old 0.033 0.00  0.116 0.00 
Industry 2.692 0.00  2.468 0.00 
Services 1.937 0.00  1.229 0.00 
Male 0.612 0.00  0.679 0.00 
Urban 0.046 0.00  0.076 0.00 
Number of other self-employed workers in HH –0.541 0.00  –0.676 0.00 
Number of other permanent workers in HH 0.339 0.00  0.427 0.00 
Number of other casual workers in HH 0.144 0.00  0.245 0.00 
Married –0.515 0.00  –0.364 0.00 
Separated –0.611 0.00  –0.396 0.00 
Constant –2.169 0.00   –1.391 0.00 
  
Dependent Variable: Worker Type Casual Employee versus Self-Employed 

 1994  2006 
 Coefficient P-value Coefficient P-value 

Age –0.125 0.00  –0.174 0.00 
Age squared 0.001 0.00  0.002 0.00 
Primary –0.212 0.00  –0.061 0.00 
Secondary –0.335 0.00  –0.202 0.00 
Tertiary 0.679 0.00  1.043 0.00 
Clerical/Sales 2.415 0.00  1.972 0.00 
Production 1.925 0.00  1.492 0.00 
21–30 years old 0.294 0.00  0.122 0.00 
31–40 years old 0.305 0.00  0.180 0.00 
41–50 years old 0.246 0.00  0.200 0.00 
Industry 1.983 0.00  2.233 0.00 
Services 1.051 0.00  0.383 0.00 
Male 0.258 0.00  0.455 0.00 
Urban –0.057 0.00  0.083 0.00 
Number of other self-employed workers in HH –0.595 0.00  –0.800 0.00 
Number of other permanent workers in HH –0.090 0.00  –0.040 0.00 
Number of other casual workers in HH 0.975 0.00  0.968 0.00 
Married –0.686 0.00  –0.598 0.00 
Separated –0.564 0.00  –0.360 0.00 
Constant –0.605 0.00   1.180 0.00 
HH = household. 
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Comparing casual and self-employed workers, the results indicate that 
better educated workers are more likely to be engaged in casual employment. 
Older workers are also more likely to be casually employed. When there are other 
self-employed workers in the household, the likelihood of the worker choosing 
self-employment also increases.  

The biggest change in the estimated relationships over time, though, occurs 
in the constant term of the model. Since the constant term is unrelated to workers’ 
individual and household characteristics, changes in the constant term are 
sometimes interpreted as the effect of changes in labor market demand-side 
conditions (Ferreira and Paes de Barros 2005). The estimated coefficients on the 
constant term suggest that these conditions precipitated a weakening of the 
tendency to be self-employed. The constant term in the permanent–self-
employment comparison significantly increased in favor of permanent 
employment, while that of the casual–self-employed comparison even reversed 
signs between 1994 and 2006. Additionally, although not reported here, the 
constant term pertaining to the comparison of casual with permanent wage 
employment increased between 1994 and 2006. These patterns are in line with the 
reduction in the proportion of the self-employed and the relative increase in 
casual workers between 1994 and 2006. The latter is consistent with the 
proliferation of more flexible contractual arrangements that firms have adopted 
since the mid-1990s (Felipe and Lanzona 2006). 

As noted above, the results of the multinomial logit model exercise are 
used as a building block to estimate propensity scores. After matching workers 
based on their scores, the average difference in earnings of each worker type can 
be obtained. These are reported in Table 14 in terms of the average treatment 
effect on the treated (ATT) and earnings differential ratios. The ATT measures 
the differences in earnings between worker types; the term “treated” is 
understood as the base employment type against which another employment type 
will be tested. For example, consider the results in the panel pertaining to the 
comparison of the self-employed with permanent workers. Here, self-employed 
workers are the treated group. A negative sign on the ATT means that the treated 
group (i.e., the self-employed) earns less than the group against which it is 
compared (i.e., permanent wage workers).  
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Table 14. PSM Results: Differences in Earnings of Employment Types by Production 
Sector and by Location in the National Income Distribution 

  Self-Employed versus Permanent Employees 
  1994  2006 

  
Bottom 
50% 

Top 
50%  

Bottom 
50% 

Top 
50% 

All ATT (in 1997 NCR pesos) –7,004 –16,126  –6,682 –26,115 
 t-stat -7.52 –4.72  –10.99 –14.84 
 Earnings differential ratio 0.73 0.78  0.73 0.67 
 Number untreated 2,924 11,720  5,768 14,202 
 Number treated 10,022 8,810  16,287 11,975 
Agriculture ATT (in 1997 NCR pesos) –6,422 –19,253  –4,991 –12,392 
 t-stat –5.86 –4.20  –6.35 –3.20 
 Earnings differential ratio 0.75 0.68  0.77 0.75 
 Number untreated 885 520  2,130 692 
 Number treated 7,548 3,155  11,490 3,856 
Manufacturing ATT (in 1997 NCR pesos) –14,531 –8,868  –16,328 –22,628 
 t-stat –6.03 –1.20  –9.60 –5.96 
 Earnings differential ratio 0.52 0.89  0.50 0.69 
 Number untreated 362 2,400  606 2,131 
 Number treated 399 719  549 638 
WRT ATT (in 1997 NCR pesos) –1,253 10,693  –10,596 –5,681 
 t-stat –0.40 1.64  –6.18 –1.52 
 Earnings differential ratio 0.95 1.18  0.66 0.91 
 Number untreated 253 907  716 2,400 
 Number treated 1,110 2,921  2,866 5,175 
CSPS ATT (in 1997 NCR pesos) –11,773 –20,529  –11,966 –53,915 
 t-stat –7.90 –2.20  –10.38 –10.58 
 Earnings differential ratio 0.60 0.76  0.59 0.51 
 Number untreated 707 4,975  892 5,060 
 Number treated 292 885  278 369 
 

  Self-Employed versus Casual Employees 
  1994  2006 

  
Bottom 
50% 

Top 
50%  

Bottom 
50% 

Top 
50% 

All ATT (in 1997 NCR pesos) –914 13,920  128 8,806 
 t-stat –1.11 5.43  0.23 5.85 
 Earnings differential ratio 0.95 1.32  1.01 1.20 
 Number untreated 2,217 2,477  4,325 3,480 
 Number treated 10,022 8,810  16,287 11,975 
Agriculture ATT (in 1997 NCR pesos) 412 5,630  1,973 14,228 
 t-stat 0.55  1.97  3.69 7.75 
 Earnings differential ratio 1.02  1.16  1.13 1.61 
 Number untreated 1,142 379  2,243 377 
 Number treated 7,554 3,162  11,490 3,856 
Manufacturing ATT (in 1997 NCR pesos) –14,753 18,802  –10,857 8,547 
 t-stat –4.92 3.27  –5.19 2.16 
 Earnings differential ratio 0.51 1.49  0.60 1.20 
 Number untreated 169 388  315 569 
 Number treated 378 608  554 592 
WRT ATT (in 1997 NCR pesos) 7,928 31,593  –2,597 8,376 
 t-stat 1.16 5.06  –0.93 2.21 

Continued 
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Table 14—Continued 
 Earnings differential ratio 1.56 1.84  0.89 1.17 
 Number untreated 84 200  318 697 
 Number treated 1,174 3,025  2,863 5,219 
CSPS ATT (in 1997 NCR pesos) –6,884 19,585  –5,973 8,778 
 t-stat –4.04 2.03  –4.18 1.66 
 Earnings differential ratio 0.72 1.42  0.74 1.19 
 Number untreated 362 703  331 618 
  Number treated 292 885  276 369 

 

  
Permanent Employed versus Casual 

Employees 
  1994  2006 

  
Bottom 
50% 

Top 
50%  

Bottom 
50% 

Top 
50% 

All ATT (in 1997 NCR pesos) 5,929 34,946  5,715 43,999 
 t-stat 9.00 19.34  14.13 46.24 
 Earnings differential ratio 1.22 1.64  1.23 1.89 
 Number untreated 2,217 2,477  4,325 3,480 
 Number treated 2,924 11,720  5,768 14,202 
Agriculture ATT (in 1997 NCR pesos) 6,833 26,162  5,360 21,503 
 t-stat 7.40 6.49  10.17 10.00 
 Earnings differential ratio 1.33 1.74  1.31 1.88 
 Number untreated 1,142 379  2,243 377 
 Number treated 872 465  2,094 643 
Manufacturing ATT (in 1997 NCR pesos) 4,037 40,647  7,708 33,338 
 t-stat 1.69 12.16  5.48 16.43 
 Earnings differential ratio 1.12 1.89  1.26 1.71 
 Number untreated 169 388  315 569 
 Number treated 343 2,398  602 2,057 
WRT ATT (in 1997 NCR pesos) 5,988 27,409  9,605 25,752 
 t-stat 1.81 6.82  7.65 14.58 
 Earnings differential ratio 1.25 1.67  1.38 1.54 
 Number untreated 84 200  318 697 
 Number treated 236 872  704 2,381 
CSPS ATT (in 1997 NCR pesos) 3,971 30,250  5,489 62,523 
 t-stat 2.55 7.21  4.27 28.88 
 Earnings differential ratio 1.15 1.47  1.23 2.21 
 Number untreated 362 703  331 618 
  Number treated 696 4,972  890 4,987 
ATT = average treatment effect on the treated; CSPS = community, social, and personal services; NCR = National 

Capital Region; WRT = wholesale and retail trade. 

 
A quick inspection of the first set of results provided in Table 14 (i.e., 

those pertaining to workers across all production sectors considered together) 
reveals a pattern consistent with what we have seen in the Pen Parades. For 
instance, the bottom half of the distribution the self-employed annually earn 
7,004 and 6,682 pesos less than permanent workers in 1994 and 2006, 
respectively.23 In effect, self-employed workers in the bottom half only earn three 
fourths of what permanent workers earn. The same thing is true for the top half of 

                                                           
23 Amounts here and elsewhere in this section are in 1997 NCR pesos. 
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the distribution: the self-employed earn less than their matched permanent worker 
counterparts. Likewise, permanent workers annually earn more than casual 
workers. For the bottom half of the distribution, permanent workers annually earn 
around 5,929 and 5,715 pesos more than casual workers in 1994 and 2006, 
respectively. However, when comparing self-employed and casual workers, a 
different pattern emerges. Insofar as the bottom half of the distribution is 
concerned there is no statistically or economically significant difference between 
the earnings of the self-employed and casual workers (as shown by the low values 
of the t-statistics and earnings differential ratios close to 1). This is true for both 
1994 and 2006. In the top half of the distribution, however, self-employed 
workers earn more than casual workers and the difference is statistically 
significant. This same pattern was shown by the Pen Parades—the self-employed 
earn more than the casual workers only in the upper end of the distribution. We 
can now see that this result holds even when we control for observable worker 
characteristics.24 

It is important to consider how these earnings differentials look if we 
consider each of the four major production sectors separately. Insofar as the 
comparison between the self-employed and permanent workers is concerned, the 
results are essentially the same. With the exception of the top half of the 
distribution of earnings in wholesale and retail trade in 1994, permanent wage 
workers earn more than the self-employed (with the differentials typically being 
statistically significant). Turning to the differentials between the self-employed 
and casual workers, the results are similar insofar as workers in the top half of the 
earnings distribution are concerned. That is, the self-employed earn more in each 
of the four major production sectors (and significantly so in most cases). 
However, things are not as consistent when we consider the earnings differentials 
for workers in the bottom half of the distribution. In particular, while considering 
all workers together yields a result that there is no statistically significant 
difference in earnings between the self-employed and casual workers, the 
differentials can be statistically significant in the various production sectors. 
Nevertheless, there remains a fairly consistent pattern in the disaggregated 
results. With only one exception, casual workers do not earn significantly less 
than the self-employed. They may earn significantly more—as in manufacturing 
and community, social, and personal services—but not less. The only exception is 
for agriculture in 2006. 

In summary, this section has shown that even when we control for 
workers’ observable characteristics, permanent workers still earn more than either 
self-employed or casual workers. Also, there seems to be no statistically 
significant difference between the earnings of poorer casual and self-employed 

                                                           
24The unconditional differences tend to be lower than the PSM differentials when we compare self-

employed vs. permanent and self-employed vs. casual workers. On the other hand, the unconditional earnings 
differentials are higher than PSM when we compare permanent vs. casual workers. 
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workers; but self-employed workers coming from richer households earn more 
than their casual counterparts. 

 
VII.  CONCLUDING REMARKS 

 
This paper has used information from matched LFS-FIES data in order to 

examine various aspects of the structure of employment, wages, and earnings in 
the Philippines over the last 12 years. Consistent with the pattern exhibited by 
successful developers in East Asia, the Philippines has seen a sharp decline in the 
share of workers engaged in agriculture. Also consistent with the pattern of 
successful development, there has been a steady decline in the share of self-
employment and an accompanying expansion in wage employment.  

The decline in self-employment does not appear to be undesirable. This 
paper's analysis has revealed that the profile of the self-employed matches that of 
casual wage employees—the group of workers who are commonly believed to be 
at the bottom of the hierarchy of workers—in two ways. First, the educational 
attainments of the two groups of workers are fairly similar and lag behind those 
of permanent wage employees. Second, and more importantly, the earnings 
profiles are fairly similar for the self-employed and casual wage employees. 
Indeed, the evidence examined here indicates that even when we control for 
workers’ observable characteristics, there is generally no statistically significant 
difference between the earnings of poorer casual and self-employed workers, 
although self-employed workers coming from richer households earn far more 
than their casual counterparts. Permanent wage workers tend to earn significantly 
more than either self-employed or casual workers. 

Overall, the similarities between the self-employed and casual wage 
workers and the higher earnings of permanent wage workers are in line with the 
recent analysis of Banerjee and Duflo (2007). Based on an examination of 
household surveys from 13 developing countries, and using two alternative 
definitions of the middle class as those whose daily consumption per capita is 
between US$2 and US$4 or between US$6 and US$10 (1993 purchasing power 
parity), Banerjee and Duflo reached the following conclusion: 

 
Nothing seems more middle-class than the fact of having a steady 
well-paid job. While there are many petty entrepreneurs among the 
middle class, most of them do not seem to be capitalists in waiting. 
They run businesses, but, for the most part, only because they are still 
relatively poor and every little bit helps. If they could only find the 
right salaried job, they might be quite content to shut their business 
down. (p. 21) 
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The earnings differentials between the self-employed and casual wage 
workers on one hand and permanent wage employees on the other—differentials 
that appear fairly stable over time even after controlling for various observable 
characteristics, especially education levels—suggest that Banerjee and Duflo’s 
characterization of the economic lives of the middle-class would apply in the 
Philippines context as well. That is, given the chance of getting a steady salaried 
job, which is precisely what permanent wage employment provides, the self-
employed would make the switch.  

This conjecture is strengthened by the fact that casual wage work has been 
more rewarding for poorer workers (i.e., those at the bottom of the earnings 
distribution) while self-employment has been more rewarding for richer workers 
(i.e., those at the top of the earnings distribution). Casual wage work also appears 
to be more rewarding for the nonpoor—i.e., those between poor and rich. In other 
words, with the exception of the self-employed rich, self-employment seems to be 
a halfway house as workers look for (stable) wage work.  

There are some caveats, however, to this line of argument. First, the self-
employed are a very heterogeneous group—clearly seen in this paper in terms of 
the dispersion in earnings of the self-employed—and as Fields (2007) noted, 
there can be a fundamental duality among the self-employed. Workers may 
choose self-employment (or casual wage employment) as a “fallback sector” if 
they cannot obtain secure wage employment. But there are bound to be those who 
choose to be self-employed. Second, there is Maloney’s (2003) caution about 
judging self-employment on the basis of comparisons of earnings. Based on the 
data that is available, we are unable to consider the possibility that self-
employment provides non-wage benefits that influence the decision to remain 
self-employed. Third, the relatively low earnings of the self-employed may be a 
reflection of the difficult circumstances in which the self-employed may be 
operating their enterprises. In other words, a confluence of factors including lack 
of access to credit, lack of access to information (about markets, production 
technologies, etc.), and various features of regulation (à la de Soto 2001) may be 
constraining the self-employed from generating higher earnings from their 
businesses.  

Indeed, as noted by de Mel, McKenzie, and Woodruff (2008) in their 
analysis of own-account workers (a group that comprises the large majority of the 
self-employed considered here): 

 
From a policy perspective, understanding who the [self-employed] are 
is critical given their weight in the labor force. If the sector is an 
incubator for larger firms, then policies should aim to help 
microentrepreneurs grow and generate employment. If, on the other 
hand, the owners of the smallest businesses are unlikely to grow to be 
employers, then policies aimed at job generation should focus instead 
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on constraints to growth among those who are already employers 
above some threshold and there is less reason to encourage growth of 
the smallest enterprises. (p. 3) 
 
Disentangling the precise nature of self-employment and the constraints 

that operate on different groups of the self-employed in the Philippines context is 
an important area for future research.  

In the meantime, it must be noted that while the decline in importance of 
agriculture and self-employment may well be treated as welcome findings, this 
paper’s examination of trends in the labor market has revealed findings that 
deviate from the familiar pattern of successful development. First, the share of 
employment in manufacturing—a sector that continues to account for relatively 
large numbers of well-paying permanent jobs—has been stagnant. Thus, it is the 
services sector that has “absorbed” the shift of employment from agriculture. 
Second, the fastest-growing job type is not permanent wage employment—the 
job type that the data analyzed here indicate is the most remunerative and by 
definition stable. Instead, it is casual wage jobs that have increased the fastest. 
Finally, and most importantly, both the LFS wage data and the matched FIES-
LFS earnings data indicate weak growth in wages and earnings for workers in 
general. The issue of what policy can do to tackle the slow growth of wages and 
earnings is one of the most important questions for policy-oriented research on 
the Philippines to consider.25 

                                                           
25In this regard, it is worth noting that several recent analyses of the Philippines economy have highlighted 

a narrow industrial base (along with inadequate infrastructure) as critical constraints to private investment and 
growth in the Philippines (see, in particular, ADB 2007c and Bocchi 2008). It is likely that these constraints are 
the underlying cause of the weak growth in wages and earnings. As argued by these analyses, tackling the narrow 
industrial base will require addressing a variety of regulatory and market failures due to imperfections in credit 
markets and information and coordination externalities. One area that seems ripe for research is an examination of 
current efforts by agencies such as the Department of Trade and Industry for promoting enterprise development 
and entrepreneurship using rigorous impact evaluation tools.  
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Performance and Sustainability of Self-Help 
Groups in India: A Gender Perspective 

PURNA CHANDRA PARIDA AND ANUSHREE SINHA 

The existing literature on self-help group (SHG) bank linkage programs 
portrays them as an effective tool being used in various countries to approach 
a range of socioeconomic issues. This paper explores the performance and 
sustainability of this type of program in India at the group level. Because 
income-generating activities and other characteristics vary with the gender 
composition of self-help groups, their performance and sustainability vary. 
The analysis in this study is based on data from a survey carried out in six 
states in India. Overall, the performance analysis reveals that all-female SHGs 
perform best. The female SHGs are doing particularly well in terms of 
recovery of loans and per capita saving. The econometrics results indicate that 
only all-female SHGs are sustainable. The factors that determine the 
sustainability include recovery of loans, per capita savings, and linkage with 
an SHG federation. 

 
I.  BACKGROUND 

 
In the pursuit of economic development and planning, microfinance 

programs1 were engineered by a few well thinking planners2 to generate income 
and employment and alleviate poverty especially in the developing countries. The 
approach is accepted by the World Bank and other financial institutions as an 
important tool for poverty eradication and enhancement of living standards, 
particularly those of women. Moreover, microfinance has come to be regarded as 
a supplementary development tool that widens the financial service delivery 
system by linking a large rural population with formal financial institutions 
through self-help groups (SHGs).3 A number of impact analyses have already 
                                                                               

1The term microfinance in this study refers to self-help group bank linkage programs. 
2These include the World Bank, National Bank for Agriculture and Rural Development, and Reserve Bank 

of India. 
3An SHG is defined as a group with an “average size” of 15 people from a homogeneous social or 

economic class, all of who come together for addressing their common problems. The members of SHGs meet 
regularly and save small sums of money. They rotate these small-pooled savings as loans within the SHGs. They 
maintain records of such financial transactions and slowly learn the basic aspects of financial management. 
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established that these microfinance programs contribute to the achievement of 
several of the Millennium Development Goals (MDGs).4 

In India, the National Bank for Agriculture and Rural Development 
(NABARD), a pioneer in agriculture credit activities in the country, was the first 
to notice the potential of an SHG bank linkage program (SBLP). In 1996, 
NABARD launched a nationwide pilot project to link the SHGs to the banks. In 
1998, NABARD partnered with the Deutsche Gesellschaft für Technische 
Zusammenarbeit (GTZ) Rural Financial Institutions Programme—which aims to 
improve the access of rural populations to sustainable, quality financial 
services—in support of the SHG bank linkage program. Since this partnership 
began, microfinance has been steadily spreading through the SHGs in India. The 
total number of bank-linked SHGs in India grew from 4,757 in March 1996 to 
1,374,917 in March 2007. A report by NABARD (2008) suggests that by 
March 2008, the SBLP covered more than 70 million poor households across 
India. About 5,009,994 SHGs were maintaining savings accounts with the 
banking sector and about 79.6 percent of these SHGs were all-female. India’s 
southern region had the largest percentage of SHGs having bank savings accounts 
(48.0 percent), followed by the eastern region (21.4 percent), central region 
(12.9 percent), western region (9.4 percent), northern region (4.2 percent), and 
northeastern region (4.1 percent). Among the three types of banks involved in 
promoting and disbursing loans to SHGs in India, the commercial banks had the 
largest share of SHG savings accounts (56.1 percent), followed by regional rural 
banks with 27.7 percent and cooperative banks with 16.2 percent. The total 
number of 3,625,941 SHGs in March 2008 had outstanding bank loans of 
US$4,250 million 5  and about 68 percent of the banks reported more than 
80 percent recovery of loans from SHGs. 

The progress of SHGs in India has been monitored by NABARD, other 
financial institutions (e.g., MYRADA 2002), and individual researchers (e.g., 
Harper 2002, Kropp and Suran 2002). In the case of India, a number of studies 
have examined the impact of the SBLP on various socioeconomic parameters of 
SHGs.6 Most of them have assessed the general impact of the SBLP but have not 
distinguished its impact from a gender perspective. The first study of the impact 
of the SBLP on SHGs that could be considered as an impact study was carried out 
for NABARD by Puhazhendi and Satyasai (2000). The study used a multistage 
stratified random sampling method to assess the impact of microfinance on 

                                                      
Eventually, they approach a bank and leverage their accumulated savings for higher loans, which they intermediate 
within the SHG. 

4See Hannover (2005) for more details on the impact of microfinance on MDGs. 
5Based on the exchange rate Rs45 = US$1. 
6Refer to Kropp and Suran (2002) for details on the performance of SHGs and self-help promoting 

institutions and the role of NABARD in promoting microfinance in India. 
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socioeconomic7 conditions of 560 household members in 223 SHGs located in 
11 states. They found that the average value of assets per household (including 
consumer durables and livestock) increased by 1.72 times in the post-SHG period 
from the level of Rs6,843 during the pre-SHG period. Average household saving, 
a meager Rs460 during the pre-SHG period, increased by 214 percent in the post-
SHG period. The share of households among the SHGs living below the poverty 
line (42 percent) decreased to about 22 percent in the post-SHG period. With 
regard to employment performance, the study found that employment increased 
by 17 percent between the pre- and post-SHG periods. On empowerment, they 
found that involvement in SHGs had significantly contributed to the self-
confidence of the participating women. 

A study by Puhazhendi and Badatya (2002), also carried out for NABARD, 
assessed the impact of the SBLP on SHG members in the Indian states of Orissa, 
Jharkhand, and Chhattisgarh. The study followed a multistage random sampling 
method. The findings suggest an increase in household savings and assets for the 
SHG members after they formed the group. The average loan amount per member 
increased significantly by 123 percent between the pre- and post-SHG periods. 
About 83.3 percent of the groups had promptly repaid the loans and only 
16.7 percent had repaid late. The net annual income of SHG households increased 
by 23 percent after joining the SHGs. Employment was found to have increased 
by 34 percent on average in each SHG household. The share of SHG member 
households below the poverty line fell from 88 percent to about 75 percent. 

A more recent study on the impact of the SBLP on SHGs reported that the 
net household income of SHGs registered a significant growth of 6.1 percent per 
year between the pre- and post-SHG periods (NCAER 2008). Net change in the 
value of consumer durable assets per household was Rs4,329 and the assets 
recorded a high annual growth of 9.9 percent between the two periods. Average 
savings (financial and physical savings) per household registered an annual 
growth of 14.2 percent between 2002 and 2006. The average loan amount per 
household registered an annual growth rate of 20.5 percent between the pre- and 
post-SHG periods. The study also reported that about 93.0 percent of households 
took out loans in the post-SHG period as compared to 46.5 percent during the 
pre-SHG period. Loan repayment was also very good as 96.4 percent of 
households made regular repayments on their loans. One of the important 
findings of the study is that the share of households living below the poverty line 
decreased from 58.3 percent to 33.0 percent between the two periods. Regarding 
the impact of the SBLP on social empowerment of women, the study found that 
about 92.0 percent of households reported that women were more empowered 
socially after joining an SHG. 

                                                                               
7 Socioeconomic parameters include savings levels, debt levels, assets, income levels, employment, 

consumption patterns, self-confidence, communication skills, behavioral changes, and domestic violence. 
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To sum up, the broad findings of the impact studies so far suggest that the 
average value of assets and savings of SHG member households increased 
significantly during the post-SHG period. Average annual net income of SHG 
member households increased significantly and this considerably contributed to 
poverty reduction. Employment per household also increased. There was 
remarkable improvement in social empowerment of SHG members in terms of 
self-confidence, decision making, and communication. 

Some other studies such as Nair (2005), Moyle, Dollard and Biswas 
(2006), and Chakrabarti (2004) have assessed more specific issues such as the 
role of SHG federations in the sustainability of SHGs and the economic and 
personal empowerment of women, as well as the role of microfinance in poverty 
eradication. The major findings of these studies are that SHG federations play a 
critical role in improving the sustainability of SHGs through financial and 
organizational support. Besides promotion of savings among SHG members in 
general and savings for education, housing, marriage, and festivals in particular, 
they also provide loans to SHGs at low interest rates. As far as organizational 
support is concerned, federations employ their own resources in promoting new 
SHGs and have been able to reduce the cost of promotion of SHGs as compared 
to other agencies such as banks and nongovernmental organizations (NGOs). A 
specific study on women’s empowerment (Moyle, Dollard and Biswas 2006) 
found that a large share of female SHG members reported significant 
development of their self-confidence and work efficiency despite the challenges 
they face due to the work and responsibilities involved with being an 
SHG member.  

The present study differs from earlier studies in several ways. As 
mentioned earlier, not many studies have given due attention to gender analysis 
of SHGs. The preliminary analysis of the present study suggests that all-female 
SHGs are performing much better than all-male SHGs in social and economic 
activities. Therefore, gender analysis of SHGs is an important issue from the 
policy prospective because we need to understand why a particular group of 
SHGs is performing better and getting more benefits out of financial outreach 
than others. Another important issue is sustainability of SHGs, which has not 
been thoroughly examined in the literature. Sustainability of SHGs is critical 
because many SHGs, particularly all-male ones, are unable to keep on 
functioning in the long term. Some of the factors causing this are mismanagement 
of money borrowed from the bank and lack of accountability and commitment 
toward expanding the group activities. Our objective is to explore these two 
critical issues of SHGs from a gender perspective, and identify best practices to 
help in improving SHG sustainability and eradicating poverty.  

The remaining structure of the paper is as follows. Section II deals with the 
sample design and the methodology of the sample selection process. Section III 
covers descriptive analysis of the performance of SHG groups. Section IV 
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discusses the issue of the sustainability of different SHG types using an 
econometric tool. Section V concludes the paper and offers policy suggestions. 

 
 

II.  SAMPLE DESIGN AND METHODOLOGY 
 
The study is based on information obtained from a primary sample survey 

conducted in six states in India: Andhra Pradesh and Karnataka (southern region), 
Maharashtra (western region), Orissa (eastern region) Uttar Pradesh (central 
region) and Assam (northeastern region) (for details, see Appendix 1). These 
states together cover 77 percent of the bank-linked SHGs in India as of 
March 2002. Therefore, the total sample size covered in this study could be 
considered to represent all of India. From the gender perspective, the total number 
of bank-linked8 SHGs have been classified into three types: SHGs with only male 
members (all-male SHGs); SHGs with only female members (all-female SHGs); 
and SHGs comprising both male and female members (mixed SHGs). A 
description of the sample is given in Table 1. The analysis is based on a total 
sample of 961 SHGs, out of which 95 are all-male, 811 are all-female, and 55 
are mixed. 

 
Table 1. Number of SHGs Covered under SHG Types by Gender 

State All-Male All-Female Mixed All Types 
Assam 38 107 10 155 
Orissa 7 150 1 158 
Uttar Pradesh 31 87 39 157 
Maharashtra 12 155 0 167 
Andhra Pradesh 0 151 1 152 
Karnataka 7 161 4 172 
Total  95 811 55 961 
SHG = self-help group. 
Source:  Authors. 

 
A multistage sample design was adopted for selecting the sample SHGs to 

be interviewed in the survey. In order to assess the performance of SHGs from the 
gender perspective, comparisons between the base year (2002) and the reference 
period (2006) were made (for details, see Appendix 1). A thirteen-page 
questionnaire was used to collect qualitative data, using the focus group 
discussion method, and quantitative data, using the records maintained by SHGs. 
In order to maintain the consistency of data and assess the validity of the 
information with the field workers or the NGOs, cross questions were used to 
obtain reliable information on the pre-SHG situation. All the economic 
parameters for pre-SHG (before bank linkage) and post-SHG (after bank linkage) 
were measured at reference year prices. 
                                                                               

8The bank-linked period in the present study refers to SHGs that were credit-linked to banks on or before 
31 March 2002. 
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III.  PERFORMANCE OF SHGS 
 
This section examines the performance of the three types of SHGs under 

the SBLP. Before describing the analysis, we present an overview of the sample 
SHGs. The overview includes such important indicators as the number of years of 
bank linkage, number of literate members, distance of SHGs from banks and 
nearest towns, and number of members belonging to disadvantaged classes. The 
performance indicators are defined and analyzed in terms of the development of 
each SHG and its members in various socioeconomic parameters after the group 
became linked to the bank. The performance indicators include financial 
management practice, savings activities, loan recovery, and improvement of 
technical skills. 

 
A. Profile of the Sample SHGs 

 
The category-wise profile of the sample SHGs shows that the average 

number of members per SHG in the sample is around 13 (Table 2). Among the 
SHG types, the average number of members in all-female SHGs is higher than in 
all-male and mixed SHGs. The average number of years of bank linkage of SHGs 
shows that all-female SHGs in the sample have been operating for longer than 
other types of SHGs. This suggests that the performance of all-female SHGs is 
good or that they are well organized in terms of adhering to the rules and 
regulations set by the banks or NGOs. The survey results show that all-female 
SHGs have been bank-linked for longer than other SHG types. The number of 
years of bank linkage is also a critical factor to judge the performance of SHGs. 
The chances of becoming defunct are very high for an SHG in the initial stages of 
its existence. The average number of years of bank linkage for all types of SHGs 
is 5.5. It varies slightly among different types of SHGs; all-male SHGs had the 
shortest length of bank linkage with an average of 5.1 years. But the bulk of 
SHGs in the sample had been bank-linked for more than five years. 

 
Table 2. Profile of Sample SHGs by Gender 
 All-Male All-Female Mixed All Types 

Average number of members 11.2 13.1 10.8 12.8 
Average number of years of bank linkage 5.1 5.6 5.3 5.5 
Distribution of SHGs by number of years of bank linkage (%) 
< 3 years 0.0 0.1 0.0 0.1 
3–5 years 66.3 54.9 61.8 56.4 
> 5 years 33.7 45.0 38.2 43.5 

Distance from bank (km) 4.8 5.7 4.0 5.5 
Distance from nearest town (km) 13.9 13.5 11.1 13.4 
Networking with other SHGs into a federation (%) 26.3 37.5 27.3 35.8 
km = kilometer; SHG = self-help group. 
Source:  Authors’ calculations. 
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Out of the 961 SHGs, 56.4 percent had been in existence for 3–5 years and 
43.5 percent for more than 5 years. The percentage of SHGs that had been bank-
linked for more than five years was considerably higher in all-female SHGs as 
compared to all-male SHGs. The distances of the SHGs from banks as well as the 
nearest towns are important considerations from the point of view of the 
development of the SHGs, as the income-generating activities chosen by the SHG 
or its members depend on the availability of the market. While the average 
distance of the SHGs from the bank was 5.5 kilometers, the distance from towns 
was more than 13 kilometers (Table 2). The average distance from banks for all-
female SHGs was 5.7 kilometers, which is greater than the average distance from 
banks for other types of SHGs. So, despite female SHGs being farther from banks 
than other SHGs in the sample, they have been in existence for a longer time. The 
number of years of bank linkage or socioeconomic performance of SHGs could 
be important reasons of such an outcome. These issues will be discussed further 
in Section IV. 

 
B.  Distribution of Sample SHGs by Member Characteristics 

 
The distribution of the sample SHGs by various socioeconomic 

characteristics of the members is presented in Table 3. 
 

Table 3. Distribution of SHGs by Member Characteristics 
 All-Male All-Female Mixed All Types 
Average age of members (years) 37.1 36.7 35.8 36.7 
Distribution by caste of members (%) 
Only SC/ST  9.5 16.9 12.7 15.9 
Only OBC  34.7 25.5 27.3 26.5 
Only general 12.6 7.2 18.2 8.3 

Mixed 43.2 50.4 41.8 49.2 
Distribution of SHGs by literacy level of members (%) 
All illiterate  0.0 0.6 1.8 0.6 
Up to 50% literate  17.9 51.4 45.5 47.8 
> 50% literate  82.1 48.0 52.7 51.6 

Involvement of SHGs in income-generating activities (%) 
Farm 61.1 56.2 47.3 56.2 
Non-farm 45.3 49.0 43.6 48.3 
Mixed (both farm and non-farm) 74.7 68.2 65.5 68.7 

OBC = other backward classes; SC = schedule caste; SHG = self-help group; ST = schedule tribe. 
Note:  OBC, SC, and ST are socially disadvantaged classes in India. General refers to classes other than SC/ST 

and OBC. Mixed means that all four class categories are represented in an SHG’s membership. 
Source:  Authors’ calculations. 

 
The members of the sample SHGs were reported to be young, with an 

average age of about 37 years. In an ideal SHG, the members should have similar 
social and financial backgrounds. This contributes to easier interaction and 
smoother communication among members, facilitating equal opportunity of self-
expression within the group. In terms of distribution of SHG members by social 
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groups, the percentage of SHGs with members from the schedule caste, schedule 
tribe, and other backward classes totaled 42.4 percent. The percentage of SHGs 
with only schedule caste and schedule tribe members was substantially higher in 
all-female SHGs than in all-male SHGs. In the other backward classes category, 
the percentage was higher in all-male SHGs than in all-female SHGs. SHGs with 
members only from the general category were found to be much less common 
than the other categories. This suggests that people from the disadvantaged 
classes, who tend to live below the poverty line, are more involved in self-help 
group programs regardless of gender. 

In order to study the percentage distribution of SHGs by members’ literacy 
levels, the SHGs were divided into three categories: those in which all the 
members were illiterate, those in which up to 50 percent were literate, and those 
in which more than 50 percent were literate.9 A negligible percentage of all-
female SHGs (0.6 percent) fell into the first category. While a higher percentage 
of all-female SHGs (51.4 percent) fell into the second category, a lesser 
percentage of all-female SHGs (48.0 percent) fell into the third category. 
Interestingly, illiteracy among the all-male SHG members was found to be nil. 

SHG members tend to pursue multiple income-generating activities to 
sustain their livelihood. We have divided the various income activities into three 
broad categories: farm, non-farm, and mixed activities. The largest proportion of 
SHGs (68.7 percent) had members involved in mixed activities. This trend was 
shown for all types of SHGs by gender. A greater proportion of all-male SHGs 
were involved in farm activities, while the non-farm activities showed the reverse 
trend, with a greater proportion of involvement on the part of all-female SHGs. 

 
C. Financial Management Practices 

 
In order to carry out monetary transactions, SHGs must maintain a number 

of documents. Table 4 looks into the financial management practices observed by 
the SHGs in the sample. The books of accounts of SHGs were, to a considerable 
extent, maintained by literate group members. This percentage was observed to 
be highest for all-female SHGs (81.0 percent), followed by mixed SHGs 
(74.5 percent) and all-male SHGs (71.6 percent). The same was seen with regard 
to maintenance of the SHG passbooks as well as passbooks of individual 
members. The role of NGOs or other representatives in maintaining the 
documents of SHGs was small in all three types of SHGs. A very low percentage 
of SHGs rarely update the book of accounts (9.5 percent), SHG passbooks 
(10.5 percent), and members’ passbooks (11.2 percent). 

 

                                                                               
9Members were considered to be literate if they were able to read and write their names; literacy in this 

case does not necessarily indicate any formal education. 
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Table 4. Financial Management Practices 
 All-Male 

(%) 
All-Female

(%) 
Mixed 

(%) 
All Types 

(%) 
Maintenance of SHG book of accounts 
Literate member  71.6 81.0 74.5 79.7 
Representative of NGO  12.6 2.7 3.6 3.7 
Person employed by SHG  6.3 4.2 10.9 4.8 
Other  5.3 6.0 0.0 5.6 
None  4.2 6.0 10.9 6.1 

Maintenance of SHG passbook  
Literate member  62.1 76.1 65.5 74.1 
Representative of NGO  15.8 7.9 1.8 8.3 
Person employed by SHG  8.4 9.6 7.3 9.4 
Other  10.5 5.7 25.5 7.3 
None  3.2 0.7 0.0 0.9 

Maintenance of members’ passbooks 
Literate member  65.3 81.0 74.5 79.1 
Representative of NGO  14.7 8.9 3.6 9.2 
Person employed by SHG  11.6 6.5 14.5 7.5 
Other  4.2 2.2 5.5 2.6 
None  4.2 1.4 1.8 1.7 

Frequency of updating book of accounts  
Regular 75.6 84.6 79.6 83.4 
Occasional  15.6 6.0 8.2 7.1 
Rare 8.9 9.4 12.2 9.5 

Frequency of updating SHG passbook  
Regular 75.8 82.0 74.5 81.0 
Occasional  14.3 7.1 20.0 8.5 
Rare 9.9 10.9 5.5 10.5 

Frequency of updating members’ passbooks 
Regular 73.3 80.6 70.4 79.3 
Occasional  16.7 8.1 18.5 9.5 
Rare 10.0 11.4 11.1 11.2 

NGO = nongovernmental organization; SHG = self-help group. 
Source:  Authors’ calculations based on survey data. 

 
D. Savings Activities of SHG Members 

 
Improved savings activities through SHGs are one of the most important 

objectives of the SHG bank linkage program. Each member in an SHG pays 
certain membership fees. For any delay or late payment, SHGs may also charge a 
certain amount as a penalty. After collection of a substantial amount of money 
through these fees, SHGs deposit the funds in a bank and become credit linked. 
One of the basic principles of SHGs is that each member saves a small amount 
that helps the group in getting bank loans at lower interest rates, which is 
particularly beneficial for those who are otherwise ineligible for bank loans. This 
is primarily intended to inculcate and strengthen the habit of saving in SHG 
members. Table 5 depicts the frequency and amount of savings activities by 
SHG members.  
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Table 5. Savings Activities of SHGs Members 
 All-Male All-Female Mixed All Types 
Distribution of SHGs by frequency of saving services offered in 2006 (%) 
Weekly  18.1 17.8 25.9 18.3 
Fortnightly  2.1 2.1 5.6 2.3 
Monthly  77.7 78.3 68.5 77.7 
Every two months  2.1 1.2 0.0 1.3 
Every three months  0.0 0.5 0.0 0.4 

SHGs paying interest on members’ savings (%) 26.6 39.2 59.3 39.1 
SHGs reporting members unable to make 
  mandatory savings at any time (%) 18.9 19.6 46.3 21.0 
Average amount of mandatory savings per month
  per member in 2006 (Rs) 33.3 36.1 30.9 35.6 
Average amount of mandatory savings per month
  per member in 2006 (US$) 0.7 0.8 0.7 0.8 
Average amount of savings per year per member
  in 2006 (Rs) 418.6 467.6 380.0 457.8 
Average amount of savings per year per member
  in 2006 (US$) 9.3 10.4 8.4 10.2 
Average amount of own funds available at the 
  time of bank linkage (Rs) 3,298.3 3,680.3 2,272.9 3,562.0 
Average amount of own funds available at the 
  time of bank linkage (US$) 73.3 81.8 50.5 79.2 
Average amount of own funds available in 2006 
  (Rs) 43,814.1 40,995.2 27,610.5 40,507.8 
Average amount of own funds available in 2006 
  (US$) 973.6 911.0 613.6 900.2 
Rs = rupee; SHG = self-help group; US$ = United States dollar. 
Notes:  Rs45 = US$1. T-value between all-female and all-male SHGs, and all-female and mixed SHGs is 

statistically significant at the 1% level, which implies that their mean value is significantly different.  
T-value of average amount of own funds available at the time of bank linkage and 2006 is statistically 
significant at 1% level for all three categories of SHGs. 

Source:  Authors’ calculations based on survey data. 

 
Saving on a monthly basis seems to be the favored practice; more than 

three fourths of the SHGs prefer monthly savings. The average mandatory saving 
per member in the sample SHGs was Rs35.6 in 2006. There was, however, a 
great deal of variation in monthly saving habits among the three types of SHGs, 
ranging from about Rs30.9 for mixed SHGs to Rs36.1 for all-female SHGs. The 
average amount of savings per year per member in 2006 was Rs457.8. Mixed 
SHGs, with Rs380.0, recorded the lowest yearly savings as compared to all-
female SHGs with Rs467.6 and all-male SHGs with Rs418.6. Regarding the 
availability of SHGs’ own funds, a significant improvement was reported in 2006 
as compared to the amount at the time of bank linkage. However, the 
improvement did not vary much among different types of SHGs. 

 



90 ASIAN DEVELOPMENT REVIEW 

E.  Financial Sustainability of SHGs 
 
The financial sustainability of an SHG depends mainly on its repayment 

patterns. Only when SHGs make timely repayments to banks do they gain access 
to bigger loans. The ability to make timely repayments to banks, in turn, depends 
on the repayment patterns of the individual members. As discussed earlier, some 
SHGs impose a penalty on delinquent members, as peer pressure alone is not 
always enough to ensure that members repay on time. Table 6 summarizes the 
survey results on financial sustainability of the SHGs.  

The percentage distribution by loan recovery reveals that 73.7 percent of 
sample SHGs reported 100 percent repayment by members. Among the three 
types of SHGs, 75.1 percent of all-female SHGs reported 100 percent repayment 
by members, which is considerably higher than all-male SHGs (56.8 percent) but 
lower than mixed SHGs (81.8 percent).  

The financial performance of SHGs in 2006 is also indicated by loan 
amount outstanding. The average outstanding amount for all types of SHGs in 
2006 was Rs28,779. The amount was greater in all-female SHGs (Rs35,237), 
followed by all-male SHGs (Rs30,657) and mixed SHGs (Rs20,442). This 
suggests that banks are more willing to disburse loans to all-female SHGs than to 
other types of SHGs. This may be because of the better repayment rates of all-
female SHGs. 

 
Table 6. Financial Sustainability of SHGs, 2006 

 All-Male All-Female Mixed All Types 
Distribution of SHGs by percentage of loan recovery (%)  
100% repayment by members 56.8 75.1 81.8 73.7 
50–99% repayment by members 43.2 24.7 18.2 26.1 
< 50% repayment by members 0.0 0.2 0.0 0.2 

Average loan amount currently outstanding (Rs) 30,657 35,237 20,442 28,779 
Average loan amount currently outstanding (US$) 681 783 454 640 
Average amount of repayment of arrears (Rs) 5,392 1,803 521 2,572 
Average amount of repayment of arrears (US$) 120 40 12 57 
Rs = rupee; SHG = self-help group; US$ = United States dollar. 
Note:  Rs45 = US$1.  
Source:  Authors’ calculations based on survey data. 

 
F.  Awareness and Benefits of SHGs 

 
The performance of SHGs also depends upon members’ awareness of the 

overall objectives of SHGs, as well as SHGs’ capabilities to develop their 
members’ managerial and technical skills. A variety of training and awareness 
programs conducted by NGOs and other social welfare agencies are available to 
groups for the latter purpose. Members’ awareness of the objectives of SHGs is 
reported in Table 7. Overall, 42.8 percent of SHGs reported that their members 
were very familiar with the objectives of the SHG programs. However, a higher 
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percentage of SHGs (52.6 percent) reported only moderate awareness of the 
objectives of SHGs. Among the different types of SHGs, all-male SHGs had the 
greatest percentage reporting high awareness. Benefits achieved through 
formation of SHGs seem to be high in all-female SHGs, where 49.6 percent 
reported having developed members’ technical or professional skills, followed by 
49.5 percent of male SHGs and 32.7 percent of mixed SHGs.  

 
Table 7. Awareness and Benefits of SHGs, 2006 

 All-Male All-Female Mixed All Types 
Awareness of members about the objective of the group (%) 
High 52.6 42.8 25.5 42.8 
Moderate 44.2 52.6 67.3 52.6 
Little 3.2 4.0 7.3 4.1 
None 0.0 0.6 0.0 0.5 

SHG has had one or more member drop out since
  establishment (%) 25.3 43.3 60.0 42.5 
SHG helped members to develop technical or 
  professional skills (%) 49.5 49.6 32.7 48.6 
SHG = self-help group. 
Source: Authors’ calculations based on survey data. 

 
The survey results on performance indicators of the three types of SHGs 

suggest that all-female SHGs perform better than other types of SHGs. All-female 
SHGs reportedly have higher rates of savings per member than other types of 
SHGs. They also report better performance in terms of loan recovery. This 
superior performance could be explained by their longer periods of being in 
operation and being linked to banks as compared to other types of SHGs. Hence, 
one could draw a tentative conclusion that the better is the performance of SHGs, 
the higher is the chance of sustainability. The issue of sustainability for the three 
types of SHGs will be examined in the next section. 

 
 

IV.  SUSTAINABILITY OF SHGS 
 
Considering that the SHG bank linkage program has been operating in 

India for the last 25 years, the sustainability of SHGs has not been paid much 
attention in studies so far. Most of the existing studies on the SBLP (Armendariz 
de Aghion and Morduch 2000, Puhazhendi and Satyasai 2000, Puhazhendi and 
Badatya 2002, Kropp and Suran 2002, Hannover 2005) have focused only on the 
performance and impact aspect of the SBLP on SHGs and SHG households. 

A sustainable SHG would be one that continues to function well over a 
long period of time. Moreover, the long-term performance depends on members’ 
overall socioeconomic development, including their empowerment. Hence, the 
analysis here on sustainability covers the performance of SHGs on various 
socioeconomic aspects and their dependency on self-help promoting institutions 



92 ASIAN DEVELOPMENT REVIEW 

(SHPIs) for various developmental activities. A question was included in the 
survey about SHGs’ economic and social performance and overall success to 
determine whether they would be dependent on SHPIs for running the group in 
the future. The preliminary observation from the data suggests that the majority of 
socially and financially empowered SHGs could sustain their group without help 
from NGOs and banks. Socially and financially weak SHGs continued to depend 
on SHPIs. In this paper, we have discussed this issue from a gender perspective. 
The performance analysis in the previous section suggests that all-female SHGs 
performed better in economic and social aspects. Further, within a particular 
SHG, all-female SHGs are not depending on SHPIs and are better off in terms of 
per capita savings and loan recovery than others. In order to validate our 
hypothesis, we have applied a binary econometric technique to measure the 
sustainability of SHGs. The econometric model is discussed in the next section. 

 
A. Model Estimation 

 
Since sustainability, the dependent variable, is a qualitative variable, a logit 

model is used to estimate the sustainability equation. A logit model could be 
written as: 
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L is the logit; Pi is the probability of SHGs functioning without the help of 

SHPIs; and (1–Pi) is the probability of SHGs functioning with the help of SHPIs. 
As Z varies from – to + (P goes from 0 to 1), the logit L goes from – to +. 

Based on the performance analysis in the previous section, we have 
selected some of the important indicators for explaining the sustainability of 
SHGs: literacy of SHG members, SHGs’ performance in loan recovery and 
savings, linkage with SHG federations, types of SHG models, and gender 
categories of SHGs. Literacy helps members to understand the rules of group 
formation as well as financial transactions with banks and other financial 
institutions. It also facilitates communication and participation of members in 
public forums and meetings. Moreover, literate members can easily grasp the 
information provided in training programs delivered by banks and NGOs. 
Literacy helps members to depend less on NGOs, which have worked as 
facilitators for managing the records and books of some SHGs. Loan recovery 
and savings activities of SHGs are also important for group success in the long 
term. Better loan recovery suggests better management of SHGs’ financial 
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portfolios. This helps SHGs to distribute loans more effectively to meet the 
financial needs of each member and enlarge the group’s funds. The savings per 
member explains the financial strength and economic condition of SHGs. An 
increase of savings per member suggests the SHG is functioning well and using 
its financial resources effectively. Sustainability of SHGs also depends upon the 
linkage to a federation of SHGs. Usually, SHGs that are linked with a federation 
receive generous help from other well developed SHGs in such areas as 
managerial and professional skill development training, capacity building, and 
participation in local and block-level governance. Moreover, linkage with a 
federation empowers SHGs to make independent decisions in managing their 
financial resources and spending them for productive activities.  

The following logit model for sustainability of SHGs was estimated10: 
 

Sustain (Li) = 1 + 2 literatei + 3 loanrecovi + 4 savingspci  
+ 5 federationi + 6 femaleshgi + 7 mixedshgi + 8 modeltype1i + ui . . .,  (2) 

 
where sustain equals 1 for sustainable SHGs (i.e., not dependent on SHPIs) and 
sustain equals 0 if the SHG depends on SHPIs. “Literate” is the number of literate 
members in the SHG, “loanrecov” is the percentage of loan recovery from the 
SHG’s own fund (more than 90 percent equals 1, otherwise zero), “savingspc” is 
per capita savings by the SHG in 2006, “federation” is membership in an SHG 
federation, “femaleshg” is SHGs with only female members, “mixedshg” is SHGs 
with both male and female members, and “modeltype1” is SHGs formed and 
financed by banks.11 The error term ui follows the normal distribution with zero 
mean and variance equal to 1/[Ni Pi (1–Pi)].  

After identifying various factors that contributed to sustainability of SHGs, 
we have followed a more disaggregated analysis on the sustainability of SHGs 
from a gender perspective. Various factors have been identified that determine the 
sustainability of all-male, all-female, and mixed SHGs. A logit model for each 
type of SHG was estimated separately as follows: 

 
maleshgi = 1 + 2 literatei + 3 loanrecovi + 4 savingspci + 5 federationi  

+ 6 modeltype1i + ei . . . (3) 
 

femaleshgi = 1 + 2 literatei + 3 loanrecovi + 4 savingspci + 5 federationi  
+ 6 modeltype1i + 7 modeltype3i + i . . . (4) 
 

mixedshgi = 1 + 2 literatei + 3 loanrecovi + 4 savingspci + 5 federationi  
+ 6 modeltype1i + ui . . ., (5) 

                                                                               
10The set of variables in equation 2 and in subsequent equations was chosen after estimating different 

equations with other variables such as SHG’s passbook maintained by literate member, amount of loan taken by 
SHG, SHG model types 2 and 3, and SHG members involved in farm and non-farm activities. 

11The different SHG model types are described in Appendix 1. 
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where “maleshg,” “femaleshg,” and “mixedshg” are the sustainability of all-male 
SHGs, all-female SHGs, and mixed SHGs, respectively (equaling 1 if the SHG is 
not dependent on SHPIs, and equaling 0 if the SHG depends on SHPIs). Model 
type 3 is SHGs financed by banks using NGOs and other agencies as financial 
intermediaries. 

 
B.  Analysis of Results 

 
This section covers the analysis of results obtained from the estimation of 

the equations given in the previous section. The information on basic statistics 
(mean and standard deviation) for each variable is given in Appendix 2. The logit 
model results of sustainability of SHGs are given in Table 8a. The results show 
that all the explanatory variables together have a significant impact on the 
dependent variable (i.e., sustainability), as the LR statistic is 391.11 and its 
p-value is 0.00, significant at the 1 percent level. Among the explanatory 
variables, all except literacy and mixed SHGs are statistically significant. As 
discussed earlier, loan recovery and savings per capita of SHG members are 
critical factors that ensure the sustainability of SHGs in the long run. The 
coefficient of loan recovery is 0.163, which implies that with other variables 
remaining constant, a one-unit increase of loan recovery leads to an average 
0.163-unit increase of sustainability. Similarly, savings per capita of SHG 
members between bank linkage (2002) and the reference period (2006) is positive 
and has a significant impact on sustainability of SHGs. Other important factors 
that contribute to the sustainability of SHGs are linkage with an SHG federation 
and being formed and financed by banks (model type 1). The findings suggest 
that literacy also has a positive impact on sustainability.  

The more meaningful interpretation of a binary regressor will be in terms 
of taking the antilog of its coefficient. In this case, the coefficient of federation 
suggests that SHGs that are linked with federations are more than 3 times (antilog 
of 1.19 = 3.28) more likely to be sustainable than SHGs that are not linked  
to federations. 

In estimating the sustainability of SHGs by gender, we presumed that all-
female SHGs would be more sustainable because their performance in both 
economic and social terms is better than other types of SHGs. This hypothesis is 
drawn from the previous section and from case studies reported by NCAER 
(2008), in which most of the all-male SHGs were defunct and those in operation 
were unable to repay their loans due to crop loss, natural disasters, or conflicts 
among the members. All-male SHGs were included in the estimated model to find 
out the likely impact of all-male membership on sustainability. Table 8b shows 
that the coefficient for mixed SHGs is insignificant but that for all-female SHGs 
is significant. The coefficient for all-female SHGs suggests that they are more 
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than 2 times (antilog of 0.84 = 2.32) more likely to be sustainable than 
mixed SHGs.  

An important aspect of all-female SHGs may be that they have practically 
no interpersonal ego problem and internal conflict.12 Also, the majority of their 
members can only read and write their names, so they tend to follow the decisions 
of a more educated president or secretary of the group. Further, women are more 
concerned about the education, health, and future of their children than men, 
which drives them to earn extra money through participation in the SHGs. Similar 
to mixed SHGs, all-male SHGs are not well organized units. As discussed earlier, 
the performance of these SHGs in various economic and social activities is not 
good enough to sustain the group. Table 8b shows that the coefficient for all-male 
SHGs is negative and statistically insignificant. This suggests that the possibility 
of long-run sustainability is remote for all-male SHGs as compared to all-female 
SHGs. The main conclusion drawn from results given in Tables 8a and 8b is that 
only all-female SHGs are sustainable. 

 
Table 8a. Sustainability of SHGs (Logit Model) 

 Coefficient z-Statistic Prob. 
Constant –17.567 –10.917 0.000 
Literate 0.030 1.575 0.115 
Loanrecov 0.163 10.110 0.000 
Savingspc 0.002 5.054 0.000 
Federation 1.187 6.263 0.000 
Femaleshg 0.843 2.995 0.003 
Mixedshg 0.262 0.657 0.511 
Modeltype1 0.374 1.918 0.055 
McFadden R-squared 0.307   
LR statistic 391.110   
Prob(LR statistic) 0.000   
LR = likelihood ratio; SHG = self-help group. 
Source:  Authors’ calculations. 

 
Table 8b. Sustainability of SHGs (Logit Model) 

 Coefficient z-Statistic Prob. 
Constant –17.305 –10.482 0.000 
Literate 0.030 1.575 0.115 
Loanrecov 0.163 10.110 0.000 
Savingspc 0.002 5.054 0.000 
Federation 1.187 6.263 0.000 
Maleshg –0.262 –0.657 0.511 
Femaleshg 0.581 1.771 0.077 
Modeltype1 0.374 1.918 0.055 
McFadden R-squared 0.307   
LR statistic 391.110   
Prob(LR statistic) 0.000   
LR = likelihood ratio; SHG = self-help group. 
Source:  Authors’ calculations. 

                                                                               
12This statement is based on field observations and case studies carried out during the survey period (see 

Appendix 3). 
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We carried out a further estimation to examine the impact of important 
sustainability factors on each type of SHG. The objective was to find out reasons 
behind the unsustainability of the SHGs and extract the policy implications of 
these reasons. A similar set of variables has been chosen for each type of SHG 
like in the aggregate models. The logit results of all-female SHGs are given in 
Table 9. The results reveal that loan recovery, per capita savings, linkage with a 
federation, model type1, and model type3 are significant factors in determining 
the sustainability of all-female SHGs. Literacy, although positive, is statistically 
insignificant. 

 
Table 9. Sustainability of All-Female SHGs (Logit Model) 

 Coefficient z-Statistic Prob. 
Constant –19.422 –10.828 0.000 
Literate 0.028 1.322 0.186 
Loanrecov 0.190 10.589 0.000 
Savingspc 0.002 4.214 0.000 
Federation 1.465 6.497 0.000 
Model type 1 0.509 2.212 0.027 
Model type 3 1.049 3.255 0.001 
McFadden R-squared 0.351   
LR statistic 370.463   
Prob(LR statistic) 0.000   
LR = likelihood ratio; SHG = self-help group. 
Source:  Authors’ calculations. 

 
The reasons why all-male and mixed SHGs are not sustainable is clear 

from the results reported in Tables 10 and 11. Except for literacy, none of the 
other variables are statistically significant for all-male SHGs. For mixed SHGs, 
only loan recovery is statistically significant. The better loan recovery in mixed 
SHGs could be due to better performance of female members within such SHGs. 
This suggests that the performance of male SHG members is not encouraging. 

 
Table 10. Sustainability of All-Male SHGs (Logit Model) 

 Coefficient z-Statistic Prob. 
Constant –10.680 –3.199 0.001 
Literate 0.136 1.813 0.008 
Loanrecov 0.081 1.324 0.190 
Savingspc 0.005 1.214 0.203 
Federation 0.636 1.181 0.238 
Model type 1 0.158 0.311 0.756 
McFadden R-squared 0.189   
LR statistic 24.777   
Prob(LR statistic) 0.000   
LR = likelihood ratio; SHG = self-help group. 
Source:  Authors’ calculations. 
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Table 11. Sustainability of Mixed SHGs (Logit Model) 
 Coefficient z-Statistic Prob.   
Constant –6.409 –2.002 0.045 
Literate 0.029 1.147 0.261 
Loanrecov 0.025 0.809 0.419 
Savingspc 0.010 4.211 0.000 
Federation 0.303 0.773 0.440 
Model type 1 0.475 1.105 0.269 
McFadden R-squared 0.455   
LR statistic 34.277   
Prob(LR statistic) 0.000   
LR = likelihood ratio; SHG = self-help group. 
Source:  Authors’ calculations. 

 
C. Caveat 

 
The lacunas of the present study are that we could not cover certain factors 

of empowerment such as the decision making processes of women and men in 
children’s education, health, family expenditures, and purchase of assets. The 
information on these variables is collected at the household level but could not be 
mapped to the group level. We also could not discuss factors such as income and 
expenditure patterns, which are available at the household level. These issues 
could be addressed in a separate study using the household-level data.  

The sample size in this study for all-male and mixed SHGs was smaller 
than that for all-female SHGs. This could be a weak point of the study because 
the comparison of the three models is not exactly representative. However, given 
that fewer all-male and mixed SHGs are in existence in the selected sample states 
(and the situation may be similar in other states), under the present condition of 
data availability, the best available data was that from the NCAER (2008) 
field survey. 

 
 

V.  CONCLUSION AND POLICY SUGGESTIONS 
 
This paper has examined the performance and sustainability of three 

different types of SHGs: all-male, all-female, and mixed SHGs. The analysis was 
based on data from a primary survey from six states in India (NCAER 2008). 
Overall, the performance analysis revealed female SHGs to be doing better than 
other types of SHGs. A number of reasons could underlie this outcome. First, 
female SHGs performed better in terms of loan recovery than other types of 
SHGs. The per capita savings of female SHGs in 2006 was also much higher than 
other types of SHGs. The female SHGs also stood out as doing extremely well in 
financial management practices such as maintaining book accounts and 
passbooks and updating them regularly. 
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On the issue of sustainability of SHGs as explained by long-term 
performance, the econometrics results revealed that only female SHGs were 
sustainable. The factors that determine sustainability were loan recovery, per 
capita savings of SHG members, linkage with SHG federations, and formation 
and financing of SHGs by banks. The all-female SHGs were sustainable because 
they were more focused and united, adhere to basic objectives of groups, utilize 
borrowed funds for different productive activities, and are highly concerned about 
the well-being of their children and family members. Further, female SHG 
members took membership in the group as a means to educate themselves and 
confront social, political, and economic problems. On the other hand, members of 
all-male SHGs have ego problems, work for their own interest, and do not follow 
the basic objectives and goals of group formation. As a result, they are most 
irregular in loan repayments and perform badly in economic and 
managerial activities.  

Planners and financial institutions should focus on policy decisions to 
improve the performance of all-female SHGs so that they can progress to the next 
level of economic and entrepreneurial activity and improve the living standards of 
their members. Further, planners need to provide training programs to all-male 
and mixed SHGs using best practices demonstrated by all-female SHGs. The 
policy implication is that the credit linking of all-male or mixed SHGs should not 
be encouraged without first addressing the weaknesses in such groups with 
respect to group objectives, coordination among group members, social 
responsibility, financial management, and means of resource use. 
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APPENDIX 1. APPROACH AND METHODOLOGY OF SAMPLE SURVEY 
 
The survey for this study covering six states in India was carried out in 2007. The states 

covered in this study are Uttar Pradesh, Assam, Orissa, Maharashtra, Andhra Pradesh, and 
Karnataka (Table A1.1). In each state, two districts were selected based on development 
program and overall economic development of districts. Districts were classified into two 
categories (developed and less developed) on the basis of two indicators (infrastructure 
development and poverty level in 2002). Further, only districts that had more than 100 self-help 
groups (SHGs) as of 31 March 2002 were candidates for selection. From each district, we 
covered at least 75 SHGs that were bank-linked as of 31 March 2002, the base year in the 
study. The reference period for the study is 2006. Thus, SHGs that were bank-linked in March 
2002 and were still functioning in March 2006 had at least four years of working experience.  

 
The SHGs were classified into three gender types: all-female, all-male, and mixed 

SHGs. All the SHGs fall under one of three models: SHGs formed and financed by banks 
(model type 1), SHGs formed by formal agencies other than banks, such as NGOs, but directly 
financed by banks (model type 2), and SHGs financed by banks using NGOs and other 
agencies as financial intermediaries (model type 3). The selection of sample size of each 
gender type of SHG was based on purposeful sampling due to the limited existence of all-male 
and mixed SHGs in the sample districts. The sample selection included all of the all-male and 
mixed SHGs that were functioning in the specified period in the sample states. In a few of the 
states, such as Andhra Pradesh and Maharashtra, no all-male or mixed SHGs were found. The 
information available from the National Bank for Agriculture and Rural Development (2008) 
shows that the proportion of all-female SHGs in the total number of SHGs is more than 80 
percent. This was taken as a yardstick for the study in selecting the total number of all-female 
SHGs. The sample selection contains a proportion of all-female SHGs around 80 percent. 

 
Table A1.1. Selected Sample States and Districts 

Region State  District  
Northeastern Assam Cachar 
Northeastern Assam Marigaon 
Eastern Orissa Kalahandi 
Eastern Orissa Sambalpur 
Central Uttar Pradesh Azamgarh 
Central Uttar Pradesh Moradabad 
Western Maharashtra Dhule 
Western Maharashtra Solapur 
Southern Andhra Pradesh Mahbubnagar 
Southern Andhra Pradesh Srikakulam 
Southern Karnataka Bellary 
Southern Karnataka Shimoga 
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APPENDIX 2. BASIC STATISTICS 
 

Table A2.1. Basic Statistics 
Indicator Mean Standard Deviation 
Sustain 0.62 0.48 
Literate 7.20 4.38 
Federation 0.36 0.48 
Savingspc 457.78 279.95 
Loanrecov 95.05 10.26 
Modeltype1 0.29 0.45 
Maleshg 0.10 0.30 
Femaleshg 0.84 0.36 
Mixedshg 0.06 0.23 
Source:  Authors’ calculations. 
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APPENDIX 3. CASE STUDY: MALE SHGS’ FAILURE TO FLOURISH 
 

 
This case study was carried out during our field visit to Kalahandi district of Orissa, 

India, one of the least developed districts of the state. The case study focuses on two all-male 
self-help groups (SHGs), which were on the verge of becoming defunct. A lack of unity among 
the group members and infighting for group leadership were the main factors responsible for 
the failure. Besides that, the lack of foresight in investing the bank loan in the most productive 
way resulted in financial trouble for the groups. The members also revealed that these kinds of 
problems do not exist in the case of all-female SHGs, which may explain why they flourished.  

 

An all-male SHG called the Maha Laxmi SHG, located in Kikia village of Kesinga 
block, was formed by 12 members in 1999. In 2001, the SHG was linked to the Utkal Gramya 
Bank in Kesinga. Like any other SHG, the desire to improve living standards and conduct 
income-generating activities motivated the members to form this group. The SHG also wanted 
to play an active role in the development of the local community. Unfortunately, some 
unforeseen circumstances and their internal differences have hampered the progress of the 
Maha Laxmi SHG and it seems to be facing a serious financial crunch. 

 
The Maha Laxmi SHG got a loan of Rs15,000 (US$333.3 at the exchange rate of Rs45 

to US$1) from Utkal Gramya Bank in 2001 to start a fertilizer business. Their motive was to 
sell fertilizer to cotton farmers in the area and make some profits from that. Cotton farming is 
one of the most profitable businesses in the area due to the suitable local soil and climate. 
However, due to a natural disaster in the form of a severe drought in 2001, the farmers lost 
their all crops and could not pay a single rupee to the Maha Laxmi SHG, from whom they had 
received the fertilizers in advance. As a result, the hopes of the SHG were shattered and they 
could not repay their loans to the bank. In addition to this, the SHG had several other problems. 
The members of the group admit that their constant infighting and ego problems are major 
obstacles to their progress. As a result, plans have not been implemented properly. Monthly 
collections have stopped and meetings are not held on a regular basis.  

 
Another problem faced by this SHG is alcoholism. As a result of some members’ 

alcoholism, the group was not able to motivate the community to give up drinking. The 
members are honest about this and understand the need to keep away from liquor. They realize 
that economic development is not possible if all the money earned is spent on drinking. They 
also said that drunk members are always fighting, which is not good for the unity of the group. 
In contrast, most of the all-female SHGs in the same area are up in arms to fight against 
drinking. 

 
Improving the performance of the SHG is high on the agenda of the members. They 

have decided to collect small amounts of money regularly to rebuild the SHG fund. This would 
help them to meet some expenses later on. The paddy business and pisciculture are what they 
plan to take up next. Making plates from dried leaves is also an option, but with forest areas 
being wiped out, the members do not know whether they could get enough leaves. The 
members feel that timely inspection by the field officer would help them escape their 
problematic situation. In addition, proper training in vocational activities, financial 
management, and other skills would be helpful in securing the sustainability of the group. 
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We observed a similar story in another all-male SHG in Kalahandi district of Orissa, 
India. The Maa Laxmi SHG in Latakabahali village in Kesinga block is facing difficulties due 
to more or less the same reasons: ego problems, lack of unity, and fighting for group leadership. 
The group consists of 12 male members, all of whom are poor farmers. All are literate and have 
studied up to the secondary school level. The group, promoted by a Bhawanipatna-based NGO 
called Self Employed Women’s Association, was formed in 2000 and was linked to Utkal 
Gramya Bank in 2001. 

 
The group suffered due to the activities of one member who was dissatisfied with the 

SHG on financial grounds. He is no longer a member of the group, but the incident affected the 
SHG. Meetings and collections became irregular. Now, efforts are on to restore the activities of 
the group. Members admitted to the utter lack of unity within the group, which they know is 
detrimental to productive work. Maa Laxmi members praise all-female SHGs for their unity. 
They admire the understanding and coordination among female SHG members. Male members 
of SHGs have problems accepting leaders due to their aggressive attitudes. However, they feel 
that the male members, being more mobile than their female counterparts, also have 
an advantage. 

 
The Maa Laxmi SHG took a loan of Rs20,000 (US$444.4) from the Utkal Gramya 

Bank in 2001 to invest in cotton farming. Each member received Rs1,600 (US$35.6). This 
group also fell victim to the 2001 drought and was unable to repay the bank loan. The members 
regret not having taken out any insurance policy. The members have managed to repay only 
Rs7,000 (US$155.6) of their outstanding debt to the bank. Nevertheless, the Maa Laxmi SHG 
was successful in some of its social activities. All of the members of the group joined hands to 
close a liquor den in the area, unlike the other all-male SHG. They also organized a campaign 
against malaria. As a result, people became aware of health hazards that can be carried by 
mosquitoes. The group helped to clean drains in the village so that the drains would no longer 
provide breeding grounds for mosquitoes. People have been encouraged to use mosquito nets. 
Members cited an interesting case in which they celebrated the holiday of Holi by cleaning the 
village. Festivals provide an opportunity for the community to interact. The Maa Laxmi SHG 
has provided a forum for this by organizing various festivals, which has made the group 
popular in the village and in the wider area.  

 
Since most of the members in the Maa Laxmi SHG are educated, they were concerned 

about educating their children and others’ children as well. Some of the SHG members are on 
the school committee. A member of the group is on the village education committee. 

 
To sum up, what makes one feel optimistic about both of these all-male SHGs is that in 

spite of their financial problems, they are hopeful of turning the corner and doing constructive 
work in the future. Fortunately, the members are able to understand where the problems lie and 
they have some hope of solving their problems.  
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Regional Economic Impacts of Large Projects: 
A General Equilibrium Application 

to Cross-Border Infrastructure 
PETER WARR, JAYANT MENON, AND ARIEF ANSHORY YUSUF 

A general equilibrium framework is used to study the regional economic 
effects of infrastructure improvements designed to reduce the costs of inter-
regional trade. The results suggest that in the short run the kind of transport 
cost reductions consistent with improvement of inter-regional transport 
facilities will produce a modest increase in inter-regional trade volumes in 
both directions. This coincides with a small increase in real consumption in 
both regions and correspondingly small reductions in poverty incidence. Over 
a longer period, the benefits to both regions, including reductions in poverty 
incidence, are much larger, as investors respond to the changed structure of 
incentives with new capital investments, and as workers move to regions of 
greater return to their labor. Because these benefits are significant in both 
regions, the results do not confirm the common presumption that the benefits 
from cross-border infrastructure projects occur only, or overwhelmingly, in 
the richer region. 

 
I.  INTRODUCTION 

 
Estimating the potential benefits of large-scale public investment projects 

often poses a practical problem for decision makers. The full economic impacts of 
such projects can be highly complex; and if these impacts are incorrectly 
estimated, costly mistakes can be made. This problem is addressed in the present 
study through the use of general equilibrium modeling to estimate the economic 
effects of infrastructure investments. More specifically, it uses a large, two-
region, multi-household applied general equilibrium model to estimate the 
regional economic impacts of the Second Mekong International Bridge spanning 
the Mekong River between Mukdahan Province in Thailand and Savannakhet 
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Province in the Lao People’s Democratic Republic (Lao PDR).1 The bridge was 
completed in 2006 by the Asian Development Bank (ADB) and the Japan Bank 
for International Cooperation, in cooperation with the governments of Thailand 
and the Lao PDR. 

Three aspects of the bridge’s impact are important:  
(i) It generates economic benefits to two relatively underdeveloped regions 

that have traditionally traded more extensively with the rest of the world 
than with each other. Despite being geographically close, Mukdahan and 
Savannakhet are separated by a substantial physical barrier: the Mekong 
River. Prior to the construction of the bridge, the river could be crossed by 
ferry for much of the year, but the process was costly. The bridge reduces 
the economic importance of this barrier, enabling closer integration 
between the two provinces. 

(ii) As a consequence of this expansion in inter-regional trade, the bridge has 
distributional impacts within both Mukdahan and Savannakhet provinces 
and these distributional impacts could be important. 

(iii) The bridge facilitates the development of a major road transport network, 
linking the People’s Republic of China, Viet Nam, Lao PDR, Thailand, and 
(possibly in the future) Myanmar. There will consequently be benefits to 
all of these countries, and not just to Mukdahan and Savannakhet 
provinces. 
 
In this study, we focus on the first and second of these issues: the benefits 

accruing to the two provinces directly adjacent to the bridge and the bridge’s 
distributional impact within each. These two components of the overall impact 
have been the subject of much controversy. As with other infrastructure 
developments, some commentators presume that the bridge will mostly benefit 
other areas, and that benefits to the local economy of areas adjacent to the bridge 
itself will be insignificant at best. In addition, there is a presumption that within 
the locally affected areas, richer groups, meaning both richer regions and richer 
households within them, will be favored by the project relative to poorer groups. 
This paper explores whether these two presumptions are valid. It is important that 
since we do not attempt to quantify the economic benefits experienced outside 
these two provinces (the third aspect above), the analysis accounts for only part 
of the full economic effects of the bridge. 

The analysis draws upon an inter-regional input–output table for 
Mukdahan and Savannakhet provinces, recently constructed by researchers at 
ADB (Sim, Secretario, and Suan 2007). This table is used to construct a two-
region general equilibrium model linking the two provinces. The recognition of 
transport costs between the two regions is a feature of the general equilibrium 
                                                           

1An earlier bridge, completed in the mid-1990s, crosses the river between Nong Khai Province of Thailand 
and Vientiane Province of the Lao PDR. 
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structure that we develop. Cross-border infrastructure development is then 
modeled as a reduction in these inter-regional transport costs. The Sim et al. 
input–output structure is modified to allow for the explicit existence of transport 
margins, both within and between the two provinces. This modified structure is 
then used to construct an applied general equilibrium model describing a two-
region economy, where Mukdahan and Savannakhet are the two regions, in which 
each region trades (i) internally, (ii) with the other region, and (iii) with the rest of 
the world and where each of these three forms of trade faces different transport 
cost barriers. These data are then combined with household survey data for both 
Mukdahan and Savannakhet provinces, assembled by the government statistical 
agencies of Thailand and the Lao PDR, respectively, to analyze the effects of 
improved inter-regional transport on poverty incidence and inequality in each of 
these two provinces. The result is a two-region, multi-sector, multi-household 
general equilibrium structure in which differential transport costs are explicitly 
recognized. 

The magnitudes of reductions in inter-regional transport costs as a result of 
the bridge and its associated road connections are estimated using the Sim et al. 
data and other related studies. These transport cost reductions are then combined 
with the inter-regional general equilibrium model developed in this study to 
estimate their economic effects. The benefits are measured as effects on aggregate 
real consumption, poverty incidence, and inequality in each region. Other 
economic variables of interest, including the volumes of inter-provincial trade, 
are also discussed. 

 
 

II.  MUKDAHAN, SAVANNAKHET, AND THE EAST–WEST 
ECONOMIC CORRIDOR  

 
The Second Mekong International Bridge is part of the 1,400-kilometer 

regional East–West Economic Corridor (EWEC), which runs from the coastal 
town of Mawlamyine in Myanmar to the port of Da Nang in western Viet Nam. 
The bridge links Mukdahan Province in northeastern Thailand and Savannakhet 
Province in central Lao PDR. Table 1 provides an overview of the economic 
conditions of economic hubs within EWEC, focusing on Mukdahan and 
Savannakhet. 

Mukdahan is the second most important border cross-point between the 
Lao PDR and Thailand. In 2005, Mukdahan accounted for 16.4 percent of total 
official border trade between the two countries (Paitoonpong 2007). 2  Cross-
border trade notwithstanding, Mukdahan is one of the poorest of Thailand’s 76 
provinces. Its population of 335 thousand is 0.51 percent of the national total but 

                                                           
2Nong Khai Province accounted for the majority share of 55.5 percent. 
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its gross provincial product (GPP) accounts for a little less than 0.13 percent of 
Thailand’s gross domestic product (GDP).3 Its GPP per capita of US$800 is, 
accordingly, roughly one quarter of the national average. Mukdahan is less 
industrialized than other EWEC economic hubs in Thailand. Manufacturing 
accounts for only 10 percent of its GPP, compared with 39 percent for Thailand as 
a whole. Mukdahan’s service sector accounts for the bulk of GPP at roughly 46 
percent, compared with 38 percent for Thailand. 

Savannakhet’s population of 843 thousand accounts for 14.7 percent of the 
Lao PDR’s total population. Its GPP per capita is well below Mukdahan's, at 
US$525, although this is still roughly 85 percent of the Lao PDR’s national 
average. Savannakhet is the largest and most populous of the Lao PDR’s 
18 provinces, with fertile land, forest, and mineral resources (Keorodom, 
Butphomvihane, and Vanhnalat 2007, Somphong 2003). The province has the 
largest share of rice production in the country (JICA 2007) and, not surprisingly, 
agriculture accounts for half of Savannakhet’s GPP. It also has the largest number 
of industry-handicraft establishments, mostly small establishments engaged in 
wood products, garments, and food processing (Keorodom et al. 2007). 

 
Table 1. General Economic Structure within EWEC 

Sector Shares of GPP (%) Economic 
Hub 

Area 
(km2) 

GPP 
(US$ mn)

Population
(’000) 

GPP 
per 

Capita 
(US$)

Agriculture Manufacturing Other 
Industry 

Services 

Thailand 513,115 213,294 65,870 3,238 8.90 39.30 13.70 38.10 
Mukdahan 4,339 268 335.447 800 18.32 10.28 25.42 45.98 
Lao PDR 236,800 3,542 5,740 617 42.30 31.70 2.00 25.00 
Savannakhet 21,774 443 843.245 525 50.00 25.00 0.00 25.00 
EWEC = East–West Economic Corridor; GPP = gross provincial product; km2 = kilometers squared; Lao PDR = 
Lao People’s Democratic Republic.  
Source: Centre for Logistics Research, Thammasat University and Supply Chain Engineering Management, 

Chiang Mai University and Lao People’s Democratic Republic government estimates. 

 
Table 2 provides the volume of trade between Mukdahan and Savannakhet, 

compared with other significant cross-border points in EWEC. Trade between the 
two provinces increased by more than 70 percent in 2007, following the 
completion of the Second Mekong International Bridge in December 2006. A 
reduction in export and import procedures at the Mukdahan border checkpoint 
has further facilitated cross-border trade. At present, import and export 
procedures at the Thailand and Lao PDR checkpoints require no more than 10 
and 20 minutes, respectively. The Thai Customs Department’s introduction of a 
paperless electronic customs system has also sped up customs procedures (Thai 
Government Public Relations Department 2008). Ongoing developments are 
expected to facilitate trade even further, including the implementation of the 

                                                           
3GPP is the provincial counterpart of GDP at the national level. The sum of GPP across all provinces is 

equal to GDP. 
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Greater Mekong Subregion Cross-Border Transport Agreement and the 
establishment of special economic zones in the two provinces. 

 
Table 2. Trade between Mukdahan and Savannakhet vs. Selected EWEC Cities 

(US$ million) 
Tak Mukdahan–Savannakhet Dansavanh–Laobao Year 

Thailand 
Imports 

from 
Myanmar 

Myanmar 
Imports 

from 
Thailand 

Lao PDR 
Imports 

from 
Thailand 

Thailand 
Imports 

from 
Lao PDR 

Lao PDR 
Imports 

from 
Viet Nam 

Viet Nam 
Imports 

from 
Lao PDR 

2000 16.85 97.54 138.27 36.31 … … 
2001 41.37 78.38 110.03 21.66 … … 
2002 20.72 88.33 99.74 22.04 13.71 11.90 
2003 11.81 125.75 100.60 19.97 1.90 22.27 
2004 15.77 288.36 146.00 16.81 3.11 32.47 
2005 20.55 329.48 145.16 25.80 5.59 49.18 
2006 33.92 315.18 168.56 78.82 13.97 107.31 
2007 26.80 299.00 259.59 166.08 12.65 117.71 

… = not applicable. 
EWEC = East–West Economic Corridor; Lao PDR = Lao People’s Democratic Republic.  
Source:  Centre for Logistics Research, Thammasat University and Supply Chain Engineering Management, 

Chiang Mai University. 

 
A. The Cross-Border Transport Agreement and Special Economic Zones 

 
The Cross-Border Transport Agreement is a comprehensive multilateral 

instrument covering several aspects of cross-border transport facilitation: 
(i) one-stop customs inspection;  
(ii) cross-border movement of persons (e.g., visas for persons engaged in 

transport operations);  
(iii) transit traffic regimes, including exemptions from physical customs 

inspection, bond deposit, escort, and phytosanitary and veterinary 
inspection;  

(iv) eligibility requirements for road vehicle cross-border traffic;  
(v) exchange of commercial traffic rights; and  
(vi) infrastructure, including road and bridge design standards, road signs, and 

signals (ADB 2009). 
 
Full implementation of the Cross-Border Transport Agreement was 

expected in 2008. The proposed Savan–Seno Special Economic Zone is the 
Lao PDR’s first special economic zone and will consist of three industrial sites, 
one of which (Site A) comprises an area of 305 hectares adjacent to the Second 
Mekong International Bridge in Savannakhet. Site A’s facilities will focus on the 
service sector and include residential areas; three- to five-star hotels; a duty-free 
shop; an exhibition center; a golf course; and shopping, entertainment, and sports 
complexes (Bangkok Post 2009, Centre for Logistics Research, Thammasat 
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University and Supply Chain Engineering Management, Chiang Mai University 
2008, JICA 2007). Meanwhile, the Industrial Estate Authority of Thailand plans 
to establish a logistics center and small industrial estate for light industries in 
Mukdahan (Tsuneishi 2007).  

 
B. Impact of the Second Mekong International Bridge on Trade  

with Third Countries  
 
The Mukdahan–Savannakhet border is an important gateway for trade not 

only between the Lao PDR and Thailand, but also among the People’s Republic 
of China, Thailand, and Viet Nam. Most of the trading companies that conduct 
import and export activities between the Lao PDR and Viet Nam are located in 
the central district of Savannakhet Province. Goods are unloaded at storehouses 
by Lao PDR trading companies and these are either sold within the Lao PDR or 
re-exported. Re-exports make up the largest volume of trade in Savannakhet. 
Some goods and commodities are further processed in the Lao PDR before being 
exported to Thailand (Development Analysis Network 2005). 

Initial estimates show that the Second Mekong International Bridge has led 
to significant reductions in trade transport costs between Thailand and Viet Nam, 
particularly between Hanoi and Bangkok. Table 3 summarizes available evidence 
on this point. The distance of travel between the two cities, previously about 
2,000 kilometers by way of the First Mekong International Bridge in Nong Khai, 
was shortened to about 1,500 kilometers. The land trip between Bangkok and 
Hanoi takes 3–4 days passing through the new Second Mekong International 
Bridge, which represents 70 percent less travel time than coastal shipping (about 
2 weeks) (JICA 2007, Tsuneishi 2007). 

 
Table 3. Inter-City Container Cargo Transport in the Greater Mekong Subregion 

Land Transport Sea Transport Route 
Km Day Cost 

(US$)
Day Cost 

(US$) 

Remarks 

Guangzhou–Hanoi 1,190 2 3,000 4–6 1,500 40 ft container including customs  
HCMC–Hanoi 1,600 3–4 1,200 4–6 750 40 ft container domestic cargo 
Bangkok–Hanoi  1,555 3–4 4,200 10–15 2,000 40 ft container including customs  
Bangkok–HCMC 913 2 1,390 2–3 560 10 t truck and 20 ft container, 

excluding customs  
Bangkok–Yangon 945 3 730 30 1,130 10 t truck and 20 ft container, 

excluding customs 
ft = foot; HCMC = Ho Chi Minh City; km = kilometer; t = ton. 
Source: JICA (2007). 

 
In 2005, an important policy change was introduced by the government of 

the Lao PDR, with implications for the bridge, which opened the following year. 
The export of unprocessed logs to all destinations was banned. The purpose of the 
ban was partly to protect the forests of the Lao PDR and partly to encourage the 
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development of the domestic furniture industry. Table 7, which will be discussed 
in greater depth later on, shows that in 2003, exports of forestry products, which 
include unprocessed logs, were zero to Mukdahan but significant to the rest of the 
world. Exports of processed timber, including furniture, were significant to both 
destinations as these exports were exempted from the ban. The treatment of 
partially processed timber, such as sawn logs, is an important issue. According to 
available evidence, the export of all processed timber was effectively exempted 
from the ban. Exporters have adjusted their production activities to ensure that 
processed timber products meet the requirements for export clearance at 
the border.  

 
 

III.  THE UNDER-SUPPLY OF REGIONAL PUBLIC GOODS 
 
There are reasons to think that infrastructure projects of this kind, linking 

regions of adjacent countries, are especially important for developing countries. 
According to Birdsall (2004), regional public goods in developing countries 
remain underfunded despite their potentially high returns, compared with 
traditional single-country-focused investments. The high returns arise from 
positive cross-border externalities or spillover effects, which are not necessarily 
taken into account in each individual country’s investment decisions. Birdsall 
estimates that regional public goods receive only about 2.0 to 3.5 percent of total 
official development assistance. A combination of practical and political 
economy factors account for this low percentage.  

First, under-investment can occur because of coordination failure. That is, 
the overall performance of the project depends on a coordinated outcome between 
all participating countries. In such circumstances, the relationship between 
performance and outcome, or inputs and outputs, breaks down at the country level 
for regional projects.4 The uncertainty and risk of investing in a regional project 
are higher because the outcome of the project—and hence its benefit—depends 
upon the performance of other partners. 5  Furthermore, regional projects that 

                                                           
4To illustrate, consider a cross-border infrastructure project involving a road that runs from country A 

through country B to country C. Assume that the main function of the road is to facilitate trade between countries 
A and C, and that country B serves mainly as a transit route. In such a situation, country B would question the 
benefit that it would derive from the cross-border project. Both countries A and C would be aware of country B’s 
concerns, as well as its interest in and commitment to the project. Coordination failure occurs if country B fails to 
participate in the project due to perceived unequal benefits, or if countries A or C hesitate because of the 
awareness of this likelihood, recognizing that success is a joint product. For a lucid discussion of assignment 
problems associated with coordination failure, see Estevadeordal, Frantz, and Nguyen (2005).  

5That is, the contribution made by one country to the success of a regional project depends upon other 
countries also contributing. This cannot be ensured or enforced for several reasons: (i) participating countries 
might have different priorities and attach different weights to a regional project, (ii) commitment to the project’s 
success might change along with domestic political and economic circumstances, or (iii) domestic resource 
constraints or institutional weaknesses could prevent countries from participating fully. 
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produce largely regional (as opposed to national) public goods can also have 
significant asymmetries in costs and benefits across countries that result in further 
under-investment in such projects. 

Second, according to Birdsall, bilateral aid agencies tend to prefer country-
based transfers because they have the potential to provide greater geo-strategic 
and political benefits. Even within multilateral development agencies, the recent 
emphasis on countries’ ownership of their own development priorities has often 
favored national programs over regional ones. 

In this paper, we examine the extent to which such asymmetries may 
operate in the context of a specific cross-border regional project: the Second 
Mekong International Bridge. The bridge created, for the first time, a direct road 
link between these two adjacent provinces. The width of the Mekong River at this 
point is around two kilometers and the length of the two-lane bridge crossing it is 
about four kilometers. Subsequently, ADB and the governments of the two 
countries implemented agreements on road construction on each side of the 
bridge and cooperation in the areas of customs, immigration, and quarantine to 
promote transport and trade facilitation. Each side of the bridge is connected to 
the country’s national road network. All efforts are directed toward reducing the 
cost of trading between the provinces of these two neighboring countries, thereby 
improving human welfare in both countries.  

These infrastructure investments, and others like them, can reasonably be 
expected to reduce transport costs and promote trade between the two provinces 
and with the rest of the world. But how will these economic changes affect 
economic welfare in the two provinces, and to what extent will the impacts 
differ? This study applies a general equilibrium modeling framework to 
answering these questions.6   

 
 
IV.  THE UNOBSERVED COUNTERFACTUAL AND THE ROLE  

OF ECONOMIC MODELING 
 
Benefit-cost analysis of an investment project requires comparing 

outcomes that occur in the presence of the project with those that would have 
occurred in its absence. At least one component of this comparison is always 
hypothetical. This essential point applies whether the analysis is conducted before 
(ex ante) or after (ex post) the investment is undertaken. In the case of ex ante 
assessment, both the outcomes of the project and the counterfactual—what would 
have happened without the project—involve hypothetical projections into the 
future. Both of these forms of analysis are important, but ex ante assessment is 
more crucial in that it may influence decisions about whether the investment 
                                                           

6An earlier study, which applied a similar general equilibrium methodology to study the benefits of rural 
road upgrading within the Lao PDR itself, is Menon and Warr (2008). 
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should occur. Ex post analysis is useful mainly in the lessons it may provide for 
the way ex ante analyses should be conducted.  

In the case of ex post evaluations, the actual outcomes of the project may 
be known in the sense that data can exist on the historical inputs and outputs 
associated with the project. But these data can never reveal what would have 
happened if the project had not existed. As noted above, measuring the impact of 
the project necessarily involves the difference between what happens in the 
presence of the project with something hypothetical. The former can potentially 
be observed empirically, when the project already exists, but the latter cannot be 
observed and can only be estimated. It follows that data alone can never provide 
all the information needed for benefit-cost analysis. The essential problem arises 
for both project benefits and project costs, but is probably most acute in the case 
of project benefits. 

Benefit-cost analysts use a variety of methods to deal with this problem. 
The construction of a counterfactual requires an economic model, even if the 
model is implicit. The present paper explores the use of general equilibrium 
modeling to estimate ex ante project benefits. It does this by simulating the full 
economic impact of the shocks that the existence of the project introduces into the 
local economy. The focus of the paper is on determining the size of these 
impacts—the project benefits—rather than the implications of these results for the 
economic desirability of this particular project, which would involve study of the 
project’s economic costs as well.  

 
 

V.  THE MUKDAHAN–SAVANNAKHET INPUT–OUTPUT TABLE 
 
The input–output table constructed by Sim et al. (2007), referred to here as 

the Mukdahan–Savannakhet input–output table (subsequently MSIO table), 
describes transactions between Mukdahan and Savannakhet, and between these 
provinces and the rest of the world, constructed using data from the year 2003. It 
specifies 20 production sectors in each region. All values are specified in 
producer prices and are measured in United States (US) dollars. The transactions 
matrix has 60 rows and 40 columns. It describes the use of 20 types of 
intermediate goods from each of Mukdahan, Savannakhet, and the rest of the 
world as inputs into each of the 20 industries located in Mukdahan and 
Savannakhet provinces. The rest of the world category refers to all other 
provinces of Thailand and the Lao PDR, as well as to all other countries. 

Within the MSIO structure, there are no transport costs or other margins 
occurring between production and final users. In understanding this point, it is 
helpful to caricature the model as one in which the final users—including 
consumers, investors, and the government—reside permanently at the factory 
gates themselves, waiting for the goods to reach them. For the purposes of the 
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present study, this structure was modified to create transport margins between 
firms and final users, where these margins are not necessarily the same for inter-
regional exchanges (i.e., between Mukdahan and Savannakhet) as they are for 
intra-regional exchanges (i.e., within each of these two regions).  

One of the 20 industries is transport, which is used as an intermediate input 
into the production of each of the other industry outputs. Instead of treating 
transport as a pure intermediate good used directly in the production of output at 
producer prices, we allocate part of the output of this industry to the production of 
transport margins between production and final demand. We arbitrarily allocate 
90 percent of all transport use to this margin category, leaving 10 percent for 
direct intermediate usage. The effect of this reallocation is that producer prices 
implicitly decline somewhat, but purchaser prices and GPP do not change. 

Since the input–output structure identifies the use of inputs from each 
region in production in the other, this procedure leads to the estimation of 
transport margins per unit of sales, both for intra-regional sales within each of the 
two regions and inter-regional sales between them (in both directions). The 
results of this exercise are summarized in Table 4. Transport costs within 
Mukdahan itself are estimated to be 2.4 percent of final sales, but transport costs 
from Mukdahan to Savannakhet are 6.5 percent of sales. Inter-regional trade from 
Mukdahan to Savannakhet incurs a transport cost premium of 164 percent relative 
to intra-regional trade within Mukdahan itself. Similarly, inter-regional trade 
from Savannakhet to Mukdahan incurs transport costs of 4.3 percent of sales, 
compared to trade within Savannakhet itself of less than 0.1 percent. This implies 
a transport cost premium for inter-regional trade from Savannakhet to Mukdahan 
of 97 percent.7  

 
Table 4. Transport Margins (percentage of sales) 

  To: 
  Mukdahan Savannakhet 

Mukdahan 2.36 6.52 
From: 

Savannakhet 4.27 0.08 
Source:  Authors’ calculations based on Sim et al. (2007). 

 
Final demand in the two provinces is summarized in Table 5. GPP is the 

sum of rows 1–9, which explains the negative signs before imports from the rest 
of the world. Although Savannakhet is considerably poorer than Mukdahan in per 
capita terms, its much larger population means that Savannakhet’s economy is 
somewhat larger, with GPP of US$339 million compared to Mukdahan’s 

                                                           
7Conducting the same exercise was considered for the somewhat larger trade industry. However, according 

to the Sim et al. data set, the inter-regional use of this intermediate good is zero. It appears as an intermediate good 
only for intra-regional trade. Using the method of this paper, the estimated inter-regional trade margins 
corresponding to this industry would therefore be zero. 
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US$232 million. The initial value of sales from Mukdahan to Savannakhet is 
about triple the value of sales in the opposite direction.  

 
Table 5. Final Demand in Mukdahan and Savannakhet Provinces in 2003 (US$’000) 

 Mukdahan Savannakhet 
Household consumption 173,258 290,354 
Investment 57,861 109,119 
Government  36,487 8,957 
Stocks 4,572 11,817 
Exports to ROW 90,808 76,927 
Imports from ROW –135,518 –153,689 
Regional exports 6,392 2,002 
Regional imports –2,002 –6,392 
Net margin 357 –357 
Total GPP 232,215 338,738 
GPP = gross provincial product; ROW = rest of the world. 
Note:  ROW does not include the partner region (Mukdahan or Savannakhet). The category of net margin is 

explained in the text.  
Source:  Authors’ calculations based on Sim et al. (2007). 

 
The meaning of “net margin” in Table 5 requires explanation. It should be 

recalled that the input–output table is compiled in producers’ prices rather than 
purchasers’ prices. Transport margins are assumed to be supplied in the source 
region rather than the destination region. Net margin is the difference between the 
value of the margins supplied in the source region in delivering sales to the other 
region, and the value of the margins purchased from the other region in the form 
of the goods purchased from it. Margins supplied to inter-regional trade are 
essentially exports of services that need to be counted in GPP, but they are not 
counted when the goods are valued solely at producer prices, since these prices 
exclude margins. In this circumstance, a separate category is required to account 
for these margins. This is an accounting issue that does not arise for trade with 
the rest of the world, because free-on-board prices for exports and cost, insurance, 
and freight prices for imports already allow for these margins. Since inter-
regional sales from one region are equivalent to inter-regional purchases from the 
other, the net margin balance of one region must be equal and opposite in sign 
(i.e., positive or negative) to the net margin balance of the other. 

Table 6 summarizes sales within the Mukdahan–Savannakhet regional 
economy, distinguishing between intra-regional sales and inter-regional sales. For 
Mukdahan, sales to Savannakhet were valued at US$6.4 million, representing just 
1.6 percent of Mukdahan’s total sales within the region (not including exports to 
the rest of the world). For Savannakhet, sales to Mukdahan were valued at 
US$2.0 million, representing only 0.3 percent of Savannakhet’s total regional 
sales. The data suggest that the base level of inter-regional trade between these 
two provinces is very small. As Table 5 shows, exports to the rest of the world 
were more important for Mukdahan by a factor of about 14, and more important 
for Savannakhet by a factor of more than 30. The commodity composition of 
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these inter-regional sales is summarized in Table 7. For Mukdahan, sales to 
Savannakhet were dominated by food and textiles; for Savannakhet, sales to 
Mukdahan were dominated by wood and paper products. 

 
Table 6. Total Sales within the Mukdahan–Savannakhet Regional Economy in 2003 

(US$’000) 
                               To: 
From: 

Mukdahan Savannakhet Total 

Mukdahan 393,203 6,392 399,595 
Savannakhet 2,002 585,411 587,413 
Total 395,205 591,803 987,008 
Source:  Authors’ calculations based on Sim et al. (2007). 

 
Table 7. Initial Levels of Inter-Regional Trade in 2003 (US$’000) 

 Exports from 
Mukdahan 

to Savannakhet 

Exports from 
Mukdahan 
to the Rest 

of the World 

Exports from 
Savannakhet 
to Mukdahan 

Exports from 
Savannakhet 

to the Rest 
of the World 

Crops 0.7 23,580 342 4,150 
Livestock 13.8 2 20 11,096 
Forestry 4.5 34 0 1,120 
Mining 0.0 2,300 0.9 30,746 
Food 3,192 13,483 3 16,440 
Textiles 1,464 6,652 23 977 
Wood and paper 17 98 1,604 1,795 
Chemicals 100 0 0 0 
Minerals 999 82 0 0 
Machinery 553 0 0 0 
Construction 0 126 0 0 
Transport 50 6,439 10 319 
Telecom 0 141 0 479 
Trade 0 6,040 0 5,889 
Personal services 0 32,079 0 35,940 
Total  6,392 91,055 2,002 167,925 
Note:  Categories in which all entries are zero have been deleted for brevity. For the full list of all 20 industries, 

see Table 14. 
Source:  Authors’ calculations based on Sim et al. (2007). 

 
 
VI.  THE MUKDAHAN–SAVANNAKHET REGIONAL GENERAL 

EQUILIBRIUM MODEL 
 
This section describes a general equilibrium model of the Mukdahan 

and Savannakhet regional economy, constructed specifically for the purpose 
of this study and based on the modified version of the MSIO table 
summarized above. For brevity, the resulting general equilibrium model will 
subsequently be called M-SGEM. Its relationship to the more familiar single-
country general equilibrium models, which exist for many countries, is that 
we imagine Mukdahan and Savannakhet to be two regions of a single 
economy trading with the outside world. The outside world includes all other 
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provinces of Thailand and the Lao PDR, and all other countries. M-SGEM 
includes the specification of two-way transport costs between the two regions, 
Mukdahan and Savannakhet. The shock to this economy that will form the 
core of the analysis is a reduction in these two-way, inter-regional transport 
costs, corresponding to the estimated transport cost reductions arising from 
the construction of the bridge and its associated road connections.  

Unless otherwise stated, the data base of the model refers to the year 2003, 
the year described in the MSIO table summarized above. The bridge did not open 
until 2006, so the analysis assumes that the structure of the Mukdahan–
Savannakhet regional economy was roughly the same in 2006 as it was in 2003. 
The model’s main features are as follows.  
 
A. Model Structure 
 

The theoretical structure of M-SGEM is relatively conventional. It belongs 
to the class of general equilibrium models that are linear in proportional changes, 
sometimes referred to as Johansen models. The highly influential ORANI general 
equilibrium model of the Australian economy (Dixon et al. 1982) uses this 
approach, as does the Global Trade Analysis Project model of the global 
economy (Hertel 1999). The detailed structure of M-SGEM is based on the 
TERM general equilibrium model of the Australian economy (Horridge, Madden, 
and Wittwer 2005).8  However, this general structure is adapted to reflect the 
specific objectives of the present study and important features of the Thai and 
Lao PDR economies. 

The microeconomic behavior assumed within M-SGEM is competitive 
profit maximization on the part of all firms, and competitive utility maximization 
on the part of consumers. Each industry in each region has constant returns-to-
scale technology and there is at least one industry-specific factor present in each 
industry. In the simulations, the markets for final outputs, intermediate goods, and 
factors of production are all assumed to clear at prices that are determined 
endogenously within the model.9  

The currency used within the data base of M-SGEM is the US dollar. Its 
(imaginary) exchange rate relative to the rest of the world is fixed exogenously 
and its role within the model is to determine, along with international prices, the 
nominal domestic price level. The model is homogeneous (degree one for prices 
and degree zero for quantities) with respect to this exchange rate. Therefore, if 
domestic prices were to adjust flexibly to clear markets, then a 1.0 percent 

                                                           
8TERM is an acronym denoting “the enormous regional model” and refers to a 67-region model of the 

Australian economy. The theoretical structure of M-SGEM borrows heavily from the structure of TERM and from 
elements of a revised version of the ORANI model of the Australian economy called ORANI-G (Horridge 2004). 

9 Variations to this assumption are possible. For example, the possibility of unemployment can be 
introduced by varying the closure to make either real or nominal wages exogenous, thereby allowing the level of 
employment to be endogenously determined by demand. 
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increase in the exchange rate would result in a 1.0 percent increase in all nominal 
domestic prices, leaving all real variables unchanged.  

 
B. Industries 

 
The model contains 20 industries in each of the two regions, based on the 

MSIO table. They include three agricultural industries: crops, livestock and 
poultry, and forestry and logging. The non-agricultural industries are mining and 
quarrying; seven manufacturing industries; and nine services and utilities 
industries, one of which is transport. The transport industry is especially 
important for the present study. Each industry produces a single output, and the 
set of commodities coincides with the set of industries. 

 
C. Commodities 

 
An Armington structure is used to relate domestic production, 

consumption, international trade, and inter-regional trade. The price definitions 
used within this structure are summarized in Table 8. For each commodity, the 
commodity name appears as a superscript. There are also two subscripts denoting 
the source and destination of the commodity, respectively. Thus, PMS

i  denotes the 
price of good i produced in source M (Mukdahan) and sold in destination 
S (Savannakhet). Goods originating from the rest of the world (imports) are 
denoted by * for source. Thus, the price of imports of good i produced in the rest 
of the world and sold in Mukdahan is denoted by P*M

i . In the case of exports, a 
destination in the rest of the world is denoted by *, so the price of good i that 
originates in Savannakhet and is sold in foreign markets (exports) is denoted 
by PS*

i . 
Table 8. Price Definitions 

  Destination 
  Mukdahan Savannakhet Export 

Mukdahan 
i

MMP  
i
MSP

i
MSP  

i
MMP  

Savannakhet 
i

SMP  
i

SSP  
i

SP *  

Import 
i
MP*  

i
SP*  

… 

Domestic 
i

DMP  
i

DSP  
… 

Source 

Consumer 
i

CMP  
i

CSP  
… 

… = not applicable. 
 
The structure of commodity substitution is summarized in Figure 1. 

Armington substitution occurs at two levels. We will take the case of goods sold 
in Mukdahan (destination M) as an illustration. First, a good produced in 
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Mukdahan and sold in Mukdahan (price PMM
i ) substitutes imperfectly with a 

similar good produced in Savannakhet and sold in Mukdahan (price PSM
i ) to 

produce the domestic version of the good (price PDM
i ). This substitution process 

is denoted as Level I in Figure 1. This domestic version of the good is an 
imperfect substitute for final users, with the imported version of the good (price 
P*M

i ) denoted in Level II. The price to final users (such as consumers) of the 

resulting composite commodity is denoted by PCM
i . 

Although the sets of producer goods and consumer goods have the same 
names, the commodities themselves are not identical. Each of the 20 consumed 
goods consists of a composite of the domestically produced and imported version 
of the same commodity, where the two are imperfect substitutes. The 
domestically produced version is an Armington composite of goods produced in 
the two regions. The proportion in which they are combined reflects consumer 
choices and depends on both (i) the relative prices of these imported and 
domestically produced versions of the good, and (ii) the Armington elasticity of 
substitution between them. 

 
Figure 1. Armington Price Substitution Relationships 

Mukdahan

PiMM PiSM

Pi*M

PiCM PiCS

PiDM PiDS

PiSS PiMS

Pi*S

Savannakhet

I

II

 
 
Note: i

MSP I denotes the first level of the Armington substitution process, in which goods from the two regions 
substitute for one another to produce a “domestic” good within each region. Similarly, II denotes the 
second level, in which the domestic goods and imports substitute for one another to produce a 

“composite” good. i
jkP denotes the price of good i from source j in destination k, where S denotes 

Savannakhet, M denotes Mukdahan, D denotes domestic, * denotes imports, and C denotes composite. 

Thus, for example, 5
SMP denotes the price of good 5, derived from Savannakhet (source S) and sold in the 

Mukdahan market (destination M). 

 
 

D. Factors of Production 
 
The mobility of factors of production is a critical feature of any general 

equilibrium model, where the term mobility means the capacity to move across 
economic activities (industries) and not necessarily the capacity to move 
geographically. The greater the inter-sectoral factor mobility built into the model, 
the more flexible the economy, as reflected in its simulated capacity to respond to 
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changes in the economic environment. It is essential that assumptions about the 
mobility of factors of production be consistent with the length of run that the 
model is intended to capture. 

There are two treatments for the mobility of labor, capital, and agricultural 
land, reflecting two different periods of adjustment: 

In the short-run treatment, within each province, labor is mobile across 
all industries, but capital and agricultural land are each immobile across 
industries. The short-run assumptions represent a length of time for adjustment 
that is sufficient for the movement of labor among industries in response to 
changes in rates of return to labor, but insufficient for the reallocation of capital 
through investment and disinvestment in capital stocks, or for the reallocation of 
land via crop substitution. These strong assumptions on capital immobility mean 
that the short run represents an adjustment period of two to three years. 

In the long-run treatment, labor is mobile between Mukdahan Province 
and the rest of Thailand, and the real wage within Mukdahan is determined 
exogenously by the real wage within Thailand. Similarly, labor is mobile between 
Savannakhet and the rest of the Lao PDR at an exogenous real wage. Labor is not 
mobile between Mukdahan and Savannakhet. Capital is mobile both across 
industries and internationally. The rate of return is exogenously fixed and is 
determined by the international rate of return. Agricultural land is mobile across 
agricultural industries, but fixed in total supply.  

In the long run, labor moves from the rest of Thailand into Mukdahan, or 
vice versa, in response to changes in the real wage within Mukdahan. The same 
mobility occurs between Savannakhet and the rest of the Lao PDR. Capital stocks 
adjust through international movement of capital sufficient to equalize rates of 
return to capital across industries. In addition, agricultural land moves across 
agricultural industries, meaning that the commodities produced on particular 
pieces of land adjust in response to changes in the rate of return to land. However, 
the total supply of agricultural land remains the same. These long-run 
assumptions are designed to represent a duration for adjustment of approximately 
10 years. 

 
E. Technology 

 
In every sector there is a constant elasticity of substitution production 

technology with diminishing returns to scale to variable factors alone. However, 
there is also a sector-specific fixed factor (immobile capital or land) in every 
sector. Constant returns to scale apply with respect to all factors together. This 
assumption implies that (i) each factor demand function is homogeneous of 
degree one in output; and (ii) in each sector, there is a zero profit condition, 
which equates the price of output to the minimum unit cost of production. This 
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condition can be thought of as determining the price of the specific factor in that 
sector. 

 
F. Households 

 
The model incorporates multiple households within Mukdahan and 

Savannakhet, thus creating the capability to generate income distributional results 
within each region. The data used for this purpose are household income and 
expenditure data for these provinces, assembled by the national statistical 
agencies of each country. In the original data, the number of households was 244 
in Mukdahan and 718 in Savannakhet. The number of households was aggregated 
to 100 in each province for the purpose of this analysis. 

The analytical approach is the widely used top-down method, in which 
price changes and nominal income changes produced by the top-level computable 
general equilibrium (CGE) model (excluding the multi-household structure) are 
transferred to a separate (bottom-level) micro-simulation model that contains the 
multi-household data. The bottom-level model is used to estimate the 
implications that the price and nominal income changes have for poverty 
incidence and inequality. Price and income changes are exogenous in this bottom-
level micro-model. Bourguignon, Robilliard, and Robinson (2003) is among 
many earlier studies adopting this approach. The ideal approach to distributional 
analysis would presumably be the use of disaggregated households, integrated 
into the CGE model when all observations in the household survey are 
represented. But this is costly and unnecessary. By using only a smaller number 
of representative households (say 100) classified by expenditure (or income) per 
capita, the calculation of poverty and inequality indicators can be quite accurate.  

Poverty incidence is now calculated as follows. We shall first describe the 
calculation of poverty incidence ex ante (before the project). We first sort the raw 
data on household expenditures per capita, arranging them according to 
expenditures per capita, from the poorest to the richest. These data are then 
divided into centile groups, with equal population in each of the 100 categories. 
Let yc be real expenditure per capita of a household of the cth centile where c = 1, 
2, …, n, and n = 100. That is, 1y  is the poorest centile group, 100y  is the richest, 

and by construction, ii yy 1 , where i = 1, 2, …, n. Poverty incidence is now 

   
   

max
( , ) max

min max

 
  

  
P c c P

c P c P

c c P c c P

y y y y
P y y c y y

y y y y y y
, (1) 

 
where Py  is the poverty line. The first term is simply the lowest centile for which 
expenditure per capita is closest to the poverty line. The second term is the linear 
approximation to where poverty incidence lies between centiles c and c+1.  
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The general equilibrium simulation of the impact of a particular shock (in 
this case a project) generates estimated percentage changes in the distribution of 
real per capita expenditures. The meaning of “real” is that the deflators used to 
obtain the distribution of real expenditures from the distribution of nominal 
expenditures are indices of consumer prices specific to the centile categories 
concerned. They are calculated using the budget shares corresponding to each 
centile group. Let cŷ denote the estimated percentage change in the real 

expenditure per capita of centile group c. The estimated ex post (after the project) 
level of real expenditure per capita as estimated by the general equilibrium model 

is given by *
cy , where  

* ˆ
1 .

100
   
 

c
c c

y
y y . (2) 

It is important to note that different centile categories may be affected quite 
differently by the project, as captured by the simulation results. This means that 
the ordering of centile groups according to their ex post real expenditures per 

capita may have changed. It is not necessarily the case that **
1 ii yy  . 

Accordingly, the method of equation (1) above cannot be applied directly to the 

distribution *
cy . The 100 household categories in the ex post distribution *

cy  are 

now re-sorted according to real expenditures per capita in the same way as 

described above, to obtain a new distribution **
cy  such that ****

1 ii yy  . The 

distribution **
cy  differs from the distribution *

cy  only by this re-sorting. It is 

notable that because of the re-sorting the ith centile group in the re-sorted ex post 

distribution **
cy does not necessarily correspond to the ith centile group in the 

ex ante distribution cy .  

The re-sorted ex post distribution **
cy  of real expenditures per capita is 

then used as the basis for recalculating the poverty incidence in the same manner 

as in equation (1), substituting the distribution **
cy  for the distribution cy  to 

obtain ),( **
Pc yyP . The poverty line is held constant in real terms and so the 

same poverty line Py  can be used to calculate poverty incidence in the ex ante 

and ex post distributions because both represent real household expenditures per 
capita. The change in poverty incidence after a policy shock (simulation) is now 

 

),(),( **
PcPc yyPyyPP  . (3) 

 
That is, the same method is used to calculate the level of poverty incidence 

in the ex ante and the re-sorted ex post distributions. The change in poverty 
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incidence is simply the difference between them. This methodology was first 
applied in Warr (2005). 

 
G. Elasticity Estimates 

 
The elasticity estimates used in M-SGEM are standard default elasticities 

widely used within general equilibrium models of this type. The CES elasticities 
of factor substitution in production are set at 0.5 in all cases. Referring to Figure 
1, Armington elasticities of substitution at Level I are set at 2, and at Level II they 
are set at 5. All export demand elasticities were set at 20. The elasticities of 
supply of imports to the Mukdahan–Savannakhet economy are assumed to be 
infinite and import prices were, therefore, set exogenously.  

 
H. Treatment of Transport Costs  

 
The information on transport costs described above was used to allocate 

the output of the transport industry in the input–output table to transport margins 
between final and producer prices in each of the four household categories. The 
important case is inter-regional transport margins, where the price relationships 
are: 

 

)1( i
MS

i
MM

i
MS VPP   (4) 

)1( i
SM

i
SS

i
SM VPP  , (5) 

 
where, as before, i

MSP  is the price of good i in destination M (Mukdahan) from 

source S (Savannakhet), and so forth, while VMS
i  and VSM

i  are the inter-regional 

proportional rates of transport cost from Mukdahan to Savannakhet and vice 
versa, respectively. 

 
VII.  SIMULATIONS AND RESULTS 

 
A. The Shocks 

 
Table 4 above confirms that before the existence of the bridge and its 

connecting roads, transport costs per unit of final sales were higher for inter-
regional trade than for intra-regional trade. The bridge links the two provinces 
more efficiently and thereby reduces inter-regional transport costs. In the 
simulations reported here, the bridge is represented as a reduction in this 
differential between inter-regional and intra-regional transport costs to zero. 
Specifically, transport costs between regions are reduced to the same level as 
transport costs within regions. Transport costs for intra-regional trade remain 
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unchanged because these do not involve crossing the river. It is thus assumed that 
only inter-regional transport costs are affected by the existence of the bridge. The 
modeling mechanism by which transport costs are reduced is through neutral 
technical change in all inputs directly involved in producing inter-regional 
transport costs. These assumptions are intended to be indicative of what might 
reasonably be expected, based on other studies of the effects of major 
infrastructure developments of this kind.  

Table 9 summarizes these shocks. Inter-regional transport costs from 
Mukdahan to Savannakhet are reduced from 6.52 percent of final sales to 
2.36 percent, representing an absolute reduction of 4.16 percent as a percentage 
of total sales. Transport costs in the reverse direction are reduced by an almost 
identical absolute amount of 4.19 percent of total sales. 

 
Table 9. Shocks to Inter-Regional Transport Margins 

 Reductions in Transport Costs (% of total sales) 
                        To: Mukdahan Savannakhet 

From:   
Mukdahan 0 –4.16 
Savannakhet –4.19 0 
Source:  Authors’ calculations.  

 
B. Model Closure 

 
The simulations differ according to the length of run over which the 

analysis is conducted, by varying the assumed mobility of factors of production, 
as described above. Simulations 1 and 2 refer to the short-run and long-run 
mobility assumptions, respectively. 

Since real household consumption expenditure is chosen as the basis for 
welfare measurement, the macroeconomic closure must be made compatible with 
both this measure and with the single-period horizon of the model. This is done 
by ensuring that the full economic effects of the shocks are channeled into 
current-period household consumption and do not “leak” in other directions, 
causing real-world inter-temporal welfare implications to escape being captured 
by the welfare measure. The choice of macroeconomic closure may thus be seen 
in part as a mechanism for minimizing inconsistencies between the use of a 
single-period model to analyze welfare results, and the multi-period reality that 
the model depicts. 

To prevent inter-temporal and other welfare leakages from occurring, the 
simulations are conducted with balanced trade (exogenous balance on current 
account) in each region. Balanced trade means that for each of the two regions, 
the change in the value of net exports (gross exports minus gross imports) to the 
rest of the world plus the change in the value of net exports (sales minus 
purchases) to the other region must sum to zero. This ensures that the potential 
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benefits from the shock do not flow to foreigners through a current account 
surplus, and that increases in domestic consumption are not achieved at the 
expense of borrowing from abroad in the case of a current account deficit. For the 
same reason, real government spending on each good is fixed exogenously. The 
government budget deficit is fixed in nominal terms. This is achieved by 
endogenous across-the-board adjustments to the sales tax rate, so as to restore the 
base level of the budgetary deficit. The combined effect of these features of the 
closure is that the full effects of changes in policy are channeled into household 
consumption and not into effects not captured within the single-period focus of 
the model. 

Finally, in recognition of the Lao PDR government’s export ban on logs, 
changes in exports of forestry products (meaning logs but not products made from 
them) are constrained to zero. This is achieved within the model by treating the 
level of these exports from Savannakhet to Mukdahan and to the rest of the world 
as exogenously fixed and by setting taxes on exports of forestry products to these 
two destinations. The level of these taxes adjusts endogenously to prevent any 
such changes in forestry exports from occurring. 

 
C. Results: Short Run 

 
Table 10 summarizes the short-run macroeconomic effects of the 

reductions in transport costs described above. This table, and each subsequent 
table of results, shows both the percentage change and the absolute change in 
each variable. The absolute change is equal to the percentage change multiplied 
by the initial level of the variable, divided by 100 and expressed in thousands of 
US dollars. 

 
Table 10. Summary of Macroeconomic Results in the Short Run  

 Percentage Change Absolute Change 
(US$’000) 

 Mukdahan Savannakhet Mukdahan Savannakhet 
Real GPP 0.040 0.087 93.49 294.48 
Real household consumption 0.073 0.091 126.58 263.28 
Real exports to ROW –0.263 0.044 –238.85 33.82 
Real imports from ROW –0.101 –0.038 –136.30 –58.48 
     
Sales to other region 8.820 16.020 565.47 321.32 
Purchases from other region 16.020 8.820 321.32 565.47 
GPP = gross provincial product; ROW = rest of the world. 
Note:  ROW does not include the partner region (Mukdahan or Savannakhet). 
Source:  Authors’ calculations. 

 
In general, the estimated short-run impacts are quite small. Both the 

proportional and the absolute increase in real GPP is larger in Savannakhet than 
in Mukdahan. A similar result applies to the change in real consumption. It is not 



REGIONAL ECONOMIC IMPACTS OF LARGE PROJECTS 125 

the case that the richer region (Mukdahan) enjoys all, or even most, of the 
benefits from the improved infrastructure. The absolute increase in Savannakhet 
exceeds that in Mukdahan by an even larger margin because the initial level of 
GPP (and real consumption) was higher. Table 11 shows the absolute change in 
nominal GPP and its components. The absolute price level rises in Mukdahan and 
falls slightly in Savannakhet. Both regional and non-regional exports10 increase in 
Savannakhet, but for Mukdahan, the increase in regional exports is partly at the 
expense of a decline in exports to the rest of the world. Similarly, the increase in 
regional imports in both regions is partly at the expense of a decline in imports 
from the rest of the world.  

 
Table 11. Change in Composition of Nominal GPP in the Short Run  

 
Percentage Change 

 
Absolute Change 

(US$’000) 
 Mukdahan Savannakhet Mukdahan Savannakhet 

GPP 0.072 0.072 167.36 244.25 
Household consumption 0.100 0.074 173.20 213.96 
Investment –0.022 0.024 –12.87 26.67 
Government spending –0.019 0.043 –6.85 3.81 
Stocks 0.304 –0.002 13.89 –0.20 
Non-regional exports –0.250 0.042 –226.91 32.13 
Non-regional imports (–) 0.101 0.038 136.30 58.48 
Regional exports 9.461 16.494 604.76 330.17 
Regional imports (–) –16.494 –9.461 –330.17 –604.76 
Net margin –51.598 –51.598 –183.99 183.99 
GPP = gross provincial product. 
Note:  Imports enter the table with a negative sign because of the national accounting identity that gross 

domestic product is equal to consumption plus investment plus government spending plus exports, minus 
imports. Consequently, the table indicates that non-regional imports decline in both regions (row 7) and 
regional imports increase in both regions (row 9). 

Source:  Authors’ calculations.   

 
Table 12 shows the composition of the changes in inter-regional trade. 

Increased exports from Mukdahan are moderate in total (US$0.6 million) and are 
concentrated in food and textiles. The increased exports from Savannakhet are 
only half as large in total and mostly take the form of processed timber products 
and crops. Table 13 shows a corresponding decline in exports to the rest of the 
world in each of the four categories just mentioned. The reduced inter-regional 
transport costs have caused some increase in total exports and also a significant 
re-allocation of exports from the rest of the world to the regional trading partner, 
to whom transport costs have fallen. 

                                                           
10Non-regional exports refers to exports from Mukdahan to locations other than Savannakhet, and from 

Savannakhet to locations other than Mukdahan. 
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Table 12. Composition of Changes in Inter-Regional Trade in the Short Run  
 Percentage Change Absolute Change 

(US$’000) 
 Mukdahan Savannakhet Mukdahan Savannakhet 

Crops 8.826 8.895 0.06 30.44 
Livestock 8.779 8.991 1.21 1.75 
Forestry 8.970 0.000 0.40 0.00 
Mining 0.000 8.943 0.00 0.08 
Food 8.744 8.731 279.10 0.25 
Textiles 10.353 6.216 151.61 1.40 
Wood and paper –1.539 17.674 –0.26 283.45 
Chemicals 11.754 0.000 11.71 0.00 
Minerals 4.278 0.000 42.73 0.00 
Machinery 7.879 0.000 43.54 0.00 
Transport 69.737 33.155 34.55 3.29 
Note:  Categories in which all entries are equal to zero have been deleted for brevity. For the full list of all 20 

industries, see Table 14. 
Source:  Authors’ calculations. 

 
Table 13. Change in Exports to the Rest of the World in the Short Run  

 
Percentage Change 

 
Absolute Change 

(US$’000) 
 Mukdahan Savannakhet Mukdahan Savannakhet 

Crops 0.001 –0.847 0.37 –37.92 
Livestock –0.611 –0.183 –0.01 –21.97 
Forestry –1.498 0.000 –0.58 0.00 
Mining –0.028 –0.013 –0.74 –4.47 
Food –1.632 0.738 –250.45 130.93 
Textiles –1.962 9.779 –148.48 102.85 
Wood and paper 84.686 –9.032 87.04 –174.97 
Chemicals –6.924 25.948 0.00 0.00 
Minerals –38.086 12.026 –35.36 0.00 
Machinery –10.395 2.882 0.00 0.00 
Other manufacturing  0.000 –0.262 0.00 0.00 
Electricity and water –0.270 –0.143 0.00 0.00 
Construction 0.556 –0.554 0.80 0.00 
Transport 18.919 167.785 138.51 57.51 
Telecom –0.875 –0.026 –1.41 –0.13 
Trade 1.356 0.432 9.32 2.75 
Banking 0.249 –1.120 0.00 0.00 
Real estate –1.801 –1.412 0.00 0.00 
Public sector 0.376 –0.847 0.00 0.00 
Personal services –0.097 –0.443 –35.25 –18.45 
Source:  Authors’ calculations. 

 
As Table 14 shows, output increases in each of the two regions in the food 

and textiles sectors, but declines in the transport sectors of both regions, 
reflecting the greater productivity of the transport system as a result of the bridge.  
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Table 14. Changes in Industry Outputs in the Short Run  
 Percentage Change 

 
Absolute Change 

(US$’000) 
 Mukdahan Savannakhet Mukdahan Savannakhet 
Crops 0.009 0.003 5.73 1.58 
Livestock 0.008 –0.005 1.19 –6.48 
Forestry 0.029 0.035 0.10 2.40 
Mining 0.002 –0.013 0.10 –4.02 
Food 0.097 0.015 94.04 28.61 
Textiles 0.091 0.356 10.58 17.26 
Wood and paper 1.063 0.176 1.72 19.05 
Chemicals 0.367 0.627 2.24 0.59 
Minerals 0.915 0.275 6.22 1.70 
Machinery 2.210 0.079 24.99 5.67 
Other manufacturing  0.000 –0.001 0.00 –0.06 
Electricity and water 0.017 –0.014 1.14 –0.66 
Construction 0.002 0.000 0.83 –0.14 
Transport –0.819 –6.513 –96.26 –43.70 
Telecom 0.017 –0.017 1.52 –0.11 
Trade –0.024 –0.023 –11.63 –11.80 
Banking 0.045 0.001 6.22 0.04 
Real estate 0.008 0.003 1.07 0.28 
Public sector 0.000 0.011 0.00 1.33 
Personal services 0.005 0.000 4.67 –0.20 
Source:  Authors’ calculations. 

 
Finally, Table 15 shows the estimated changes in poverty incidence and 

inequality in the short run. Consistent with the small changes in aggregate real 
consumption expenditures described above in Table 10, reductions in poverty 
incidence are also small. Inequality rises somewhat in Savannakhet and the 
resulting short-run reduction in poverty incidence in Savannakhet is slightly 
smaller than the reduction in Mukdahan, even though the increase in aggregate 
real consumption was marginally higher. Within both provinces there is a small 
increase in measured inequality, which is largest in Savannakhet. The meaning of 
this result is that the reductions in consumer prices resulting from reduced inter-
regional transport costs benefit richer consumers in Savannakhet proportionately 
more than the poor. Nevertheless, this increase in inequality is relatively small. 

 
Table 15. Changes in Poverty Incidence and Inequality in the Short Run 

 Mukdahan Savannakhet 
Poverty incidence (%)   
    Ex ante 14.30 38.50 
    Ex post 14.26 38.47 
    Change –0.04 –0.03 
   
Gini index (%)   
    Ex ante 47.829 34.017 
    Ex post 47.830 34.021 
    Change 0.001 0.004 
Source: Authors’ calculations.  
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D. Results: Long Run 
 
The long-run results differ from the short-run results because of greater 

mobility of factors of production, hence the greater scope for economic 
adjustment to the reduction in inter-regional transport costs. The difference 
between these two sets of results indicates that greater factor mobility makes a 
large contribution to the overall impact of reduced transport costs (Table 16). The 
absolute gain in welfare (aggregate real consumption) that arises in the long run is 
larger than the short-run impact (shown in Table 10 above) by a factor of 22 in 
Mukdahan and 28 in Savannakhet, while both the absolute and proportional gains 
in welfare are still considerably larger in Savannakhet. Regional exports increase 
in both, but especially in Mukdahan. As before, the increase in regional trade 
(both exports and imports) is partly at the expense of a decline in trade with the 
rest of the world (Tables 17 and 18). 

 
Table 16. Summary of Macroeconomic Results in the Long Run 

 
Percentage Change 

 
Absolute Change 

(US$’000) 
 Mukdahan Savannakhet Mukdahan Savannakhet 
Real GPP 1.305 2.337 3,029.33 7,906.05 
Real household consumption 1.643 2.547 2,846.08 7,389.16 
Real export to ROW 1.283 3.129 1,164.28 2,405.25 
Real import from ROW 0.988 1.335 1,338.59 2,051.81 
     
Sales to other region 13.179 21.694 842.27 433.95 
Purchases from other region 21.694 13.179 433.95 842.27 
GPP = gross provincial product; ROW = rest of the world. 
Note:  ROW does not include the partner region (Mukdahan or Savannakhet). 
Source:  Authors’ calculations. 

 
Table 17. Change in Composition of Nominal GPP in the Long Run  

 
Percentage Change 

 
Absolute Change 

(US$’000) 
 Mukdahan Savannakhet Mukdahan Savannakhet 
GPP 1.219 2.086 2,831.05 7,067.54 
Household consumption 1.591 2.363 2,756.98 6,862.11 
Investment –0.039 –0.146 –22.43 –158.94 
Government spending –0.067 –0.146 –24.38 –13.11 
Stocks 2.644 3.189 120.86 376.83 
Non-regional exports 1.218 2.970 1,106.06 2,284.99 
Non-regional imports (–) –0.988 –1.335 –1,338.59 –2,051.81 
Regional exports 13.126 21.529 839.05 430.96 
Regional imports (–) –21.529 –13.126 –430.96 –839.05 
Net margin –49.234 –49.234 –175.56 175.56 
GPP = gross provincial product. 
Note:  Imports enter the table with a negative sign because of the national accounting identity that GPP is equal 

to consumption plus investment plus government spending plus exports minus imports. Thus, the table 
indicates that non-regional imports (row 7) and regional imports (row 9) increase in both regions. 

Source:  Authors’ calculations. 
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Table 18. Composition of Changes in Inter-Regional Trade in the Long Run  
 Percentage Change 

 
Absolute Change 

(US$’000) 
 Mukdahan Savannakhet Mukdahan Savannakhet 
Crops 11.539 10.790 0.08 36.92 
Livestock 11.515 11.245 1.59 2.19 
Forestry 11.486 0.000 0.52 0.00 
Mining 0.000 10.176 0.00 0.09 
Food 11.553 10.920 368.74 0.32 
Textiles 16.491 11.112 241.48 2.51 
Wood and paper 11.423 24.393 1.93 391.19 
Chemicals 18.546 0.000 18.47 0.00 
Minerals 13.405 0.000 133.87 0.00 
Machinery 11.064 0.000 61.14 0.00 
Transport 29.621 10.443 14.67 1.04 
Note:  Categories for which all entries are zero have been deleted for brevity. For the full list of all 20 industries, 

see Table 14. 
Source:  Authors’ calculations. 

 
The industrial composition of the increase in inter-regional exports 

(Table 19) is similar to the short-run case (food and textiles from Mukdahan, and 
wood and paper and crops from Savannakhet), but the absolute magnitudes are 
larger. Within both regions, the composition of output moves toward food and 
textiles and in Savannakhet it moves toward the wood and paper sector and away 
from mining (Table 20). 

 
Table 19. Exports to the Rest of the World in the Long Run  

 Percentage Change 
 

Absolute Change 
(US$’000) 

 Mukdahan Savannakhet Mukdahan Savannakhet 
Crops 1.267 2.794 339.87 125.15 
Livestock 0.924 3.220 0.02 385.60 
Forestry 0.932 0.000 0.36 0.00 
Mining 0.913 1.810 23.89 600.46 
Food 1.107 4.606 169.80 817.11 
Textiles 0.985 27.572 74.52 289.99 
Wood and paper 124.355 2.850 127.81 55.22 
Chemicals 0.678 52.743 0.00 0.00 
Minerals 0.924 53.852 0.86 0.00 
Machinery 0.404 8.092 0.00 0.00 
Other manufacturing  0.000 2.253 0.00 0.00 
Electricity and water 0.721 2.682 0.00 0.00 
Construction 0.853 3.287 1.23 0.00 
Transport 1.330 50.180 9.74 17.20 
Telecom 1.000 2.841 1.61 14.67 
Trade 1.028 2.597 7.06 16.51 
Banking 2.747 2.871 0.00 0.00 
Real estate 0.987 2.973 0.00 0.00 
Public sector 1.346 2.973 0.00 0.00 
Personal services 1.125 2.081 410.69 86.72 
Source:  Authors’ calculations.  
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Table 20. Changes in Industry Outputs in the Long Run  
 Percentage Change 

 
Absolute Change 

(US$’000) 
 Mukdahan Savannakhet Mukdahan Savannakhet 
Crops 1.484 2.727 932.69 1,306.00 
Livestock 1.866 2.677 287.30 3,169.55 
Forestry 1.545 2.620 5.44 178.27 
Mining 1.027 1.800 42.96 563.74 
Food 1.953 2.671 1,898.27 5,196.32 
Textiles 3.291 7.567 384.19 366.67 
Wood and paper 14.476 4.950 23.42 535.27 
Chemicals 4.193 8.984 25.64 8.39 
Minerals 12.301 4.391 83.60 27.13 
Machinery 5.654 2.183 63.93 156.73 
Other manufacturing  0.000 2.398 0.00 103.88 
Electricity and water 1.663 2.696 113.50 127.73 
Construction 0.020 0.071 7.64 57.43 
Transport –0.884 –9.346 –103.86 –62.71 
Telecom 1.491 2.822 133.33 18.10 
Trade 1.216 2.187 577.10 1,116.52 
Banking 1.579 2.133 217.60 129.85 
Real estate 1.627 2.471 225.93 239.98 
Public sector 0.000 0.856 0.00 107.54 
Personal services 1.247 2.286 1,120.87 1,199.36 
Source:  Authors’ calculations. 

 
Long-run reductions in poverty incidence are summarized in Table 21 and 

the method of estimation is illustrated in Figures 2 and 3. The vertical lines in the 
two figures depict the official poverty lines in these two provinces, respectively. 
The solid and dashed lines show the cumulative density functions of household 
real expenditures, deflated by household-specific consumer price indices, before 
the bridge (ex ante), as captured by the observed survey data (solid line), and the 
simulated (ex post) distribution with the bridge (dashed line). These two 
distributions correspond to the sorted ex ante distribution cy  and the re-sorted 
ex post distribution **

cy , described in Section VI. The intersection of each of 
these cumulative density functions with the poverty line indicates poverty 
incidence. The difference between the two is the impact of the bridge. 

The estimated long-run reductions in poverty are larger than the short-run 
reductions (Table 15 above) by a factor of 21 in the case of Mukdahan and 43 in 
the case of Savannakhet. Small increases in measured inequality occur in both 
regions. The effect in Mukdahan is similar to the short-run effect but the effect in 
Savannakhet is considerably smaller than the short-run effect. As noted above, 
the short-run effects are dominated by changes in consumer prices resulting from 
the reduced transport costs, but the long-run effects are dominated by supply-side 
adjustments. In Savannakhet, these short-run consumer price benefits accrue 
disproportionately to richer households but the long-run supply-side benefits are 
more equally distributed, approximately erasing the increase in inequality that 
occurs in the short run. 
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The increased mobility of factors of production that characterizes the long-
run closure facilitates economic adjustment to the changed transport cost structure 
and this response accounts for most of the regional economic benefits from the 
bridge and associated infrastructure. That is, reduced consumer prices made 
possible by reduced transport costs are not the principle source of benefit, 
because these benefits are captured by both the short-run and long-run 
simulations. Economic adjustment on the supply side in response to the reduced 
transport costs is a far more important source of gain, as captured by the long-run 
results. 

 
Table 21. Changes in Poverty Incidence and Inequality in the Long Run 

 Mukdahan Savannakhet 
Poverty incidence (%)   

Ex ante 14.30 38.50 
Ex post 13.47 37.20 
Change –0.83 –1.30 

   
Gini index (%)   

Ex ante 47.829 34.017 
Ex post 47.830 34.018 
Change 0.001 0.001 

Source:  Authors’ calculations.  

 
Figure 2. Poverty Effects in the Long Run: Mukdahan 
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Notes:  The vertical line represents the official poverty line in Mukdahan Province. The horizontal axis is the 
logarithm of baht per month in 2005 prices. 

Source:  Authors’ calculations, using data from Socio-economic Survey 2005, National Statistical Office, 
Bangkok. 
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Figure 3. Poverty Effects in the Long Run: Savannakhet 
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Note:  The vertical line represents the official poverty line in Savannakhet Province. The horizontal axis is the 

logarithm of kip per month in 2002 prices. 
Source:  Authors’ calculations, using data from Lao Expenditure and Consumption Survey, 2002–03, National 

Statistical Centre, Vientiane. 

 
 

VIII.  CONCLUSION 
 
This study has used a general equilibrium framework to study the regional 

economic effects of infrastructure improvements designed to reduce the costs of 
inter-regional trade. The results suggest that in the short run, the kind of transport 
cost reductions consistent with improvement of inter-regional transport facilities 
will produce a modest increase in inter-regional trade volumes in both directions. 
This coincides with a small increase in real consumption in both regions and 
correspondingly small reductions in poverty incidence. Over a longer period, the 
benefits to both regions, including reductions in poverty incidence, are much 
larger, as investors respond to the changed structure of incentives with new 
capital investments, and as workers move to regions of greater return to their 
labor. These benefits are significant in both regions. The results therefore do not 
confirm the common presumption that the local benefits from cross-border 
infrastructure projects occur only, or overwhelmingly, in the richer region, which 
in this case is Mukdahan Province of Thailand. The estimated long-run benefits 
are also significant in the poorer region, Savannakhet Province of the Lao PDR. 

The analysis presented in this study does not cover all possible benefits 
from the construction of the bridge. It concentrates on the impact in the two 
provinces adjacent to the bridge itself. Broader economic benefits to Thailand and 
the Lao PDR, as well as benefits to neighboring countries, are important but are 
not quantified by this study. The development of entirely new industries not 
represented in the existing input–output tables is a further possible real world 
development that is not captured by this analysis. Moreover, the analysis focuses 
on reduced transport costs in the movement of goods. But reduced costs in the 
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movement of people, especially in the form of time saved in crossing the river, 
may be important as well. For example, the bridge seems to have facilitated two-
way tourist movement between Thailand and Viet Nam, crossing through the 
Lao PDR, and presumably generating some economic benefits there. These 
benefits are not captured by the analysis. 

The objective of this study was in part methodological. The results suggest 
that general equilibrium modeling is a promising methodology for estimating the 
possible impacts of infrastructure investments, including their distributional 
effects. The basic methodology of general equilibrium modeling is well 
established, although new developments are continuously being created. 
However, the application of this type of analysis to the estimation of the impact 
of large investment projects is in its infancy. The present study is only a first step, 
and more work is required to achieve the most operationally useful modeling 
approaches for practical application.  
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Infrastructure and Trade Facilitation 
in Asian APEC 

DOUGLAS H. BROOKS AND SUSAN F. STONE 

The sharp decline in trade volume and value during the recent economic crisis 
has temporarily reduced the urgency of progress on trade facilitation due to 
lower demand and costs for transportation and reduced waiting times at 
border crossings. However, as trade is important for the recovery and 
sustained growth, pressure on transport systems is likely to increase again. 
The crisis and recovery offer an opportunity for progress on facilitating intra-
Asian trade and boosting the region’s contribution to global economic growth. 
This paper examines trade facilitation among the Asian members of Asia-
Pacific Economic Cooperation, and the roles of hard and soft infrastructure in 
improving its performance. Computable general equilibrium analysis indicates 
even a modest reduction in trade costs can yield significant gains. Gross 
domestic product in the region grows and countries’ trading patterns diversify. 
Of particular policy relevance is that the results vary considerably across 
bilateral trade routes and commodity categories. 

 
I.  INTRODUCTION 

 
While the impact of the global economic slowdown on trade has been 

clear, its impact on progress in trade facilitation is less so. On the one hand, the 
sharp decline in trade volume and value contributed to lower transportation 
demand and costs, and reduced waiting times at border crossings, lessening the 
pressure for improvements in facilitating trade flows. On the other, the urgency of 
boosting remaining trade flows to support recovery has made improvements in 
trade facilitation that much more pressing. The precipitous drop in world trade 
was tied to many problems, not the least of which was access to trade financing. 
Thus, in times of economic distress, trade facilitation is more important than ever. 
Among the hardest hit by the slowdown are Asian small and medium-sized 
enterprises (SMEs) that export or are trying to gain initial access to 
international markets. 
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Improved trade facilitation holds great potential for helping Asia 
experience more of the benefits of globalization as the global economy recovers.1 
Francois and Wignaraja (2008) showed that linking the three largest East Asian 
economies of the People’s Republic of China (PRC), Japan, and the Republic of 
Korea (hereinafter Korea) to the 10 nations of the Association of Southeast Asian 
Nations (ASEAN) in a free trade area would bring significant benefits to the 
participants, ranging from a 2.6 percent to over 12 percent increase in national 
income. Including the South Asian economies in a broader regional agreement 
would increase these gains for both East Asia and South Asia. A pan-Asian 
regional agreement to link the different subregions was shown in the authors’ 
analysis to cover enough countries and incorporate sufficient diversity in 
production and incomes to allow for regional gains (US$264 billion by 2017)2 
without substantive losses (about US$3 billion) to third parties. However, 
achieving the full potential of such an agreement would require considerable 
political will to avoid protectionist tendencies manifested through stringent rules 
of origin, nontariff barriers, and exclusionary lists of sensitive sectors. Thus, 
while the potential is large, realizing it will necessitate substantial enhancement 
of trade facilitation to capitalize on potential complementarities. 

Barriers to trade go beyond simple tariffs and include factors such as high 
freight costs, delays in customs clearance, unofficial payments, slow port landing 
and handling, and poor governance. Institutional bottlenecks (e.g., administrative, 
legal, financial, regulatory, and other logistics infrastructure), information 
asymmetries, and discretionary powers that give rise to rent-seeking activities by 
government officials at various steps of trade transactions also impose costs. 
These costs can be lowered through cooperation that facilitates trade logistics for 
merchandise and services in both inbound and outbound shipments. 

There is also room for domestic policy reform in areas such as 
transparency, competition policy, harmonization, and standardization. An export 
processing zone or similar sort of industrial enclave—with good infrastructure 
and policy support for trade facilitation—can make a significant difference in a 
country with otherwise poor infrastructure or cumbersome procedures. Indeed, 
measures to facilitate trade are likely to have the greatest positive effects in 
expanding trade from developing countries, where such measures may increase 
the trade impacts of lowering remaining border barriers by a factor of two or 
more (Hoekman and Nicita 2008). 

Trade transaction costs may be categorized into directly incurred costs and 
indirect costs. Empirical estimates of trade transaction costs vary substantially, 
but they have been shown to be between 1 percent and 15 percent of the value of 
                                                                               

1Broadly defined, trade facilitation includes measures taken by both public and private sectors, including 
reductions in nontariff barriers and improvements in physical facilities, to smooth the movement of goods and 
services by reducing time or transaction costs in transit. Trade facilitation encompasses both hard and soft 
infrastructure that eases trade flows. 

2US$ = United States dollar. 



INFRASTRUCTURE AND TRADE FACILITATION IN ASIAN APEC 137 

 

traded goods (Walkenhorst and Yasui 2005). Direct costs (such as customs fees 
and port charges) tend to be relatively clear to traders, while indirect costs tend to 
be less clear and may affect traders in terms of the cost of carrying inventory and 
market depreciation (Minor and Tsigas 2008). In addition, the inconsistency and 
lack of transparency associated with indirect costs increase perceptions of risk 
and reduce firms’ willingness to participate in certain markets. Given these high 
risks and the information costs involved, it is the indirect costs, not the direct 
costs, that often act as a more significant barrier for SMEs to enter new markets. 

Trade costs play a central role in determining the amount of trade. A recent 
study (Jacks, Meissner, and Novy 2008) found that declines in trade costs explain 
more than half of the pre-World War I (1870–1913) surge in trade and roughly a 
third of post-World War II trade growth, while a steep rise in trade costs explains 
the entire trade collapse in the inter-war period. 

This paper examines trade facilitation among the Asian members of Asia-
Pacific Economic Cooperation (APEC), and the roles of hard and soft 
infrastructure in improving its performance. The next section examines recent 
developments in Asia's trade, while the third section focuses on the role of trade 
facilitation in supporting that trade growth, as well as trade-related foreign direct 
investment. The fourth section presents empirical analysis quantifying the 
impacts of trade facilitation. The final section draws conclusions from the 
analysis. 

 
 

II.  RECENT DEVELOPMENTS IN ASIAN TRADE 
 
Supported by improvements in trade facilitation, Asia’s trade has soared 

over the past two decades, with the PRC in particular recording explosive growth. 
The PRC’s exports grew at an average of over 18 percent per year between 1990 
and 2007, while the other eight emerging economies among Asia’s top ten 
exporters notched up export growth of over 10 percent a year. The provision of 
infrastructure and other trade facilitation services has struggled to keep pace. 

Developing Asia now accounts for a much larger share of world trade, up 
from roughly 14 percent in 1990 to 24 percent in 2007. The share of Asia as a 
whole in world trade has risen less significantly, from about 23 percent to about 
29 percent, due to a drop in Japan’s share of world trade (see Table 1). Excluding 
Japan, East Asia’s3 share of world trade soared by over 9 percentage points 
between 1990 and 2007, from 13 percent to over 22 percent, with the PRC’s 
share more than quadrupling from about 2 percent to about 9 percent so that  
 

                                                                               
3 East Asia here comprises 16 economies: Brunei Darussalam; Cambodia; PRC; Hong Kong, China; 

Indonesia; Japan; Korea; Lao People’s Democratic Republic; Malaysia; Mongolia; Myanmar; Philippines; 
Singapore; Taipei,China; Thailand; and Viet Nam. 



 

 

Table 1. Trade in Asian Subregions and Other World Regions, 1990–2007 
Total Exports (US$ Billion) Share of World Trade (%) Share of Intraregional Exports 

in Total (%)a 
Annual 

Growth (%)b 
  

1990 1995 2000 2005 2007 1990 1995 2000 2005 2007 1990 1995 2000 2005 2007 1990–2007 
East Asia (15)c  417.8 870.4 1,193.9 2,136.6 3,075.3 13.0 17.9 19.2 21.7 22.2 100 100 100 100 100 12.5 
Intra-regional 136.1 344.7 456.4 901.7 1517.7 4.2 7.1 7.3 9.1 11.0 32.6 39.6 38.2 42.2 49.4 15.2 
Extra-regional 281.7 525.7 737.5 1,234.9 1,557.6 8.7 10.8 11.8 12.5 11.3 67.4 60.4 61.8 57.8 50.6 10.6 
East Asia (16)d 704.7 1,313.3 1,673.1 2,731.5 3,789.5 21.9 27.1 26.8 27.7 27.4 100 100 100 100 100 10.4 
Intra-regional  284.0 646.2 797.8 1,389.5 1,853.4 8.8 13.3 12.8 14.1 13.4 40.3 49.2 47.7 50.9 48.9 11.7 
Extra-regional  420.7 667.1 875.3 1,342.0 1,936.1 13.0 13.7 14.0 13.6 14.0 59.7 50.8 52.3 49.1 51.1 9.4 
Central and West  
  Asia (8)e — 5.6 14.9 34.7 62.2 — 0.2 0.3 0.6 0.4 — 100 100 100 100 22.2 
Intra-regional  — 1.87 1.2 2.92 3.93 — 0.1 0.0 0.0 0.0 — 33.4 8.1 8.4 6.3 6.4 
Extra-regional  — 3.7 13.7 31.8 58.3 — 0.1 0.3 0.5 0.4 — 66.6 91.9 91.6 93.7 25.7 
South Asia (7)f 27.2 43.7 60.7 125.8 194.4 0.8 0.9 1.0 1.3 1.4 100 100 100 100 100 12.3 
Intra-regional  0.9 2.1 2.9 8.4 12.1 0.0 0.0 0.0 0.1 0.1 3.5 4.7 4.8 6.7 6.2 16.2 
Extra-regional  26.3 41.6 57.8 117.4 182.3 0.8 0.9 0.9 1.2 1.3 96.5 95.3 95.2 93.3 93.8 12.1 
EU (27)g 1,521.6 2,010.8 2,424.3 4,054.3 5,316.8 47.2 41.4 38.9 41.1 38.4 100 100 100 100 100 7.6 
Intra-regional  1,018.6 1,401.3 1,641.5 2,732.1 3,601.1 31.6 28.9 26.3 27.7 26.0 65.9 62.1 61.1 59.7 67.7 7.7 
Extra-regional  503.0 609.5 782.8 1,322.2 1,715.7 15.6 12.6 12.6 13.4 12.4 34.1 37.9 38.9 40.3 32.3 7.5 
NAFTA (3)h 546.1 853.6 1,223.6 1,478.7 1,834.6 16.9 17.6 19.6 15 13.3 100 100 100 100 100 7.4 
Intra-regional  225.8 392.9 681.6 824.4 930.8 7.0 8.1 10.9 8.4 6.7 41.3 46.0 55.7 55.8 50.7 8.7 
Extra-regional  320.4 460.7 542.1 654.3 903.8 9.9 9.5 8.7 6.6 6.5 58.7 54.0 44.3 44.2 49.3 6.3 
MERCOSUR (5)i 64.6 89.1 122.5 219.4 324.3 2.0 1.8 2.0 2.2 2.3 100 100 100 100 100 10.0 
Intra-regional  4.9 16.8 20.0 24.2 38.5 0.2 0.3 0.3 0.2 0.3 8.9 20.5 20.9 13.1 11.9 12.9 
Extra-regional  59.7 72.3 102.5 195.2 285.8 1.9 1.5 1.6 2.0 2.1 91.1 79.5 79.1 86.9 88.1 9.6 
World Exports 3,224.8 4,853.9 6,233.1 9,859 13,830 100 100 100 100 100 — — — — — 8.9 
Memo Item                                 
Japan 286.9 442.9 479.2 594.9 714.2 8.9 9.1 7.7 6.0 5.2 12.2 14.4 11.7 10.4 8.8 5.0 
PRC 62.1 148.8 249.2 762.0 1218.1 1.9 3.1 4.0 7.7 8.8 5.8 6.2 6.9 11.0 12.2 18.2 
United States 392.9 583.0 780.3 904.3 1162.2 12.2 12.0 12.5 9.2 8.4 14.8 13.1 11.4 7.7 7.1 5.7 
EA (16) to PRC 34.4 110.1 151.0 383.1 509.8 1.1 2.3 2.4 3.9 3.7 12.1 17.0 18.9 27.6 27.5 17.2 
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— = means no data available. 
EA = East Asia; EU = European Union; MERCOSUR = Mercado Comun del Sur [Common Market of the South]; NAFTA = North American Free Trade Agreement;  
PRC = People’s Republic of China; US$ = United States dollar. 
a The share of intraregional exports in total for Japan, PRC, and United States is only intraregional exports (share of individual country’s exports to the region in total region exports). 
b Annual growth of Central and West Asia is for 1995–2007. 
c Includes Brunei Darussalam; Cambodia; PRC; Hong Kong, China; Indonesia; Republic of Korea; Lao People’s Democratic Republic; Malaysia; Mongolia; Myanmar; Philippines; 

Singapore, Taipei,China; Thailand; and Viet Nam.  
d Includes East Asia (15) plus Japan.  
e Includes Armenia, Azerbaijan, Georgia, Kazakhstan, Kyrgyz Republic, Tajikistan, Turkmenistan, and Uzbekistan.  
f Includes Afghanistan, Bangladesh, India, Maldives, Nepal, Pakistan, and Sri Lanka.  
g Includes the EU’s 27 members: Austria, Belgium, Bulgaria, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Ireland, Italy, Latvia, 

Lithuania, Luxembourg, Malta, Netherlands, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, and United Kingdom. 
h Includes its three members: Canada, Mexico, and United States. 
i Includes its four members, Argentina, Brazil, Paraguay, and Uruguay, and one prospective member, Venezuela.  
Sources:  Calculated from United Nations COMTRADE database (S2, items-total), available at http://comtrade.un.org/db/; and International Monetary Fund Direction of Trade  

 Statistics 2008, available at http://www2.imfstatistics.org/DOT/. 
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non-Japan East Asia now accounts for the lion’s share of Asia’s trade. 
Significantly, intraregional trade within non-Japan East Asia grew faster 
(15 percent per year) than the region’s external trade (11 percent per year). This is 
especially true for trade with the PRC. Whereas in 1990, the PRC accounted for 
nearly 9 percent of East Asia’s exports, it accounted for over 32 percent in 2007. 
The rapid growth of intraregional trade in particular has benefited from trade 
facilitation while spurring demand for greater trade facilitation efforts.The 
economic crisis has reduced output and trade both globally and in developing 
Asia. While Asia’s growth may not have been as severely affected as the world 
average, the impact on the region’s trade was more drastic (Figure 1). Note that 
developing Asia’s decline in exports beginning in 2007 in this crisis (as in the 
2001 recession) is much sharper than the concurrent output decline, reflecting a 
combination of income-elastic demand for imports, inventory effects, trade 
finance constraints, and increased production fragmentation leading to the 
multiple counting of value added in merchandise trade. 

 
Figure 1. Growth in Output and Trade 
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Note:  Shaded area indicates forecasts. 
Source: International Monetary Fund (2009). 

 
As Asia’s trade has grown rapidly, the nature of that trade is also 

changing—and with it the efficiency of international transactions. Asia’s trade is 
shifting from bulky goods toward lighter, often higher-value goods and 
weightless services. In particular, the information and communication technology 
(ICT) revolution has generated increased trade in ICT products and outsourced 
services, as well as greater migration of highly skilled professionals. More 
generally, the weight-to-value ratio of Asia’s trade is declining (Hummels 2009). 
This has important implications for the choice of transport mode, the distance and 
destination of trade flows, the location and fragmentation of production 
processes, the harmonization and standardization of customs classifications and 
inspections, and the demand for supporting infrastructure. 
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Changes in transport technology, notably improvements in air freight and 
containerization, have amplified these trends, particularly for time-sensitive 
goods. Standardized containers facilitate cost savings by allowing goods to be 
packed once and moved over long distances via a combination of transport 
modes—for example, truck, rail, ocean liner, rail, then truck again—without 
being unpacked, reinspected, and repacked. Air cargo shipments have grown 
rapidly and air cargo involving Asian countries has grown much faster than in the 
world as a whole, with international flights within Asia experiencing particularly 
rapid growth. Multimodal shipping and improvements in logistics services have 
made it possible to trade with more destinations in less time and often at lower 
cost (Brooks and Hummels 2009). 

The diversity of Asian economies, combined with lowering of trade costs, 
has helped the region to capitalize on global patterns of production fragmentation 
and expanding intraregional trade and development opportunities. The impacts of 
new investments in trade-related infrastructure are now being leveraged by coordination 
across borders in a wide array of trade facilitating institutional architectures and trade 
agreements. In this evolving international context, the role of harmonizing and 
strengthening soft infrastructure stands out as an essential complement for 
enhanced physical infrastructure. Supported by a conducive policy environment 
and internalizing regional spillover effects through cooperative arrangements, 
trade facilitation is reducing trade costs and facilitating trade expansion, regional 
integration, and economic growth and development.  

 
 

III.  IMPROVING ACCESS  
 
Congestion has been a growing problem, counteracting advances in trade 

facilitation. In the case of the PRC, Ma and Zhang (2009) found that in Shanghai, 
inefficiencies from overloading the physical infrastructure are compounded by a 
lack of collaboration among stakeholders. Trade facilitation and administrative 
procedures at customs are unreliable, and the customs transit system needs to be 
rationalized in order to reduce inspection times and simplify declarations and the 
documentation process. On the other hand, Suzhou Industrial Park in the PRC 
includes free-trade zones with streamlined customs procedures and dedicated 
transport routes to ports, and has thereby reduced both costs and waiting times 
(Hausman, Lee, and Subramanian 2005). 

In the case of Indonesia, Patunru, Nurridzki, and Rivayani (2009) found 
that soft infrastructure plays a vital role in constraining port efficiency, more so 
than hard infrastructure, although the two are related. Although sea port 
competitiveness may suffer from poor physical infrastructure such as inadequate 
channel depth, shortage of berths, and limited cargo handling equipment and 
storage and transit areas, it may also suffer from limitations in soft infrastructure, 
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such as labor skills, regulation, bureaucracy, and other institutional factors 
affecting port capacity utilization. Lack of direct competition between ports 
controlled by the same government authority is also a critical factor. Yet port 
performance is crucial in the Indonesian archipelago. 

Increasing port efficiency enables countries to reap large economies of 
scale, reducing the average time shipments spend at sea and in ports. Shipping 
also tends to become more frequent, facilitating timely delivery. In addition, a 
densely traded route enables an effective use of hub and spoke arrangements, in 
which small container vessels feed shipments into a hub where containers are 
aggregated into much larger and faster container ships for longer hauls. Indeed, a 
recent study found that given transport costs constituting a roughly 20 percent ad 
valorem tax-equivalent on import prices in East Asia, a 10 percent increase in 
port capacity has the effect of a 0.3 percent to 0.5 percent across-the-board tariff 
cut (Abe and Wilson 2009). Also, Wilson, Mann, and Otsuki (2003) found that 
trade among the members of APEC could increase by US$254 billion (about 21 
percent) if each APEC member below average in port efficiency, regulatory and 
customs barriers, and electronic business usage improved its capacity just 
halfway to the average. 

To raise competitiveness and efficiency, ICT is an increasingly productive 
complement to physical infrastructure. ICT helps to reduce the costs of finding 
suppliers, agreeing on contracts, monitoring their implementation, and tracking 
the location and status of shipments. Fink, Matoo, and Neagu (2002) found that 
higher telecommunications costs dampen bilateral trade flows, especially for 
differentiated (rather than homogeneous) products. In particular, as smaller 
shipments of a wider variety of higher-value-added products proliferate, the 
demand for ICT services rises. The same is true as the growth of trade in services 
outpaces that in manufactures.  

At the international level, cooperation through preferential trade and 
investment agreements that strengthen structural reforms and increase the 
attractiveness of a location for foreign investment can leverage domestic policy 
actions and their impacts on growth, equity, and efficiency, and may help to 
reduce corruption. Cross-border cooperation in building and maintaining soft 
infrastructure can therefore lead to a reduction in trade costs and stimulate further 
investment in physical infrastructure, trade, production and employment, and 
growth, facilitating further trade expansion.  

While regional integration can help less developed countries and regions to 
access new markets, suppliers, technologies, and opportunities, and can help them 
to internalize negative spillover effects and capitalize on economies of scale, 
progress has not been even across subregions. East and Southeast Asia are 
generally ahead of other Asian subregions in terms of trade and regional 
integration. It is no coincidence that trade-related infrastructure services are 
generally more available and of higher quality in East and Southeast Asia.  
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A. The Importance of Trade Facilitation, Soft Infrastructure, and Logistics 
 
The importance of high-quality logistics infrastructure varies by 

commodity depending on three factors (Arnold 2009). First is the value of the 
commodity per shipment unit, for example, per metric ton or TEU.4 Second is the 
shelf life of the commodity, reflecting physical deterioration or volatility of 
demand. Third is importers’ scheduling requirements; timeliness is particularly 
important to just-in-time manufacturers in sectors such as fashion clothing or auto 
parts and to retailers with coordinated national sales programs. Given its 
diversity, Asian trade is affected by each of these factors, particularly the supply 
chain implications. Logistics concerns related to higher-value-added products are 
also growing. 

In addition to the commodity-based aspects of trade facilitation, other 
forms of soft infrastructure influence international trade. These include 
availability of adequate credit and foreign exchange at reasonable rates, a reliable 
system of legal recourse, effective competition policy, and the capacity of 
existing human capital to process exchanges. Indeed, soft infrastructure may 
often be more important than physical infrastructure for increasing trade and its 
profitability. Inefficient or burdensome institutional structures, bureaucracy, and 
policy may lead to reduced or forgone gains from international trade. During 
2006–2007, most developing Asian countries were actively reforming their trade 
policies. During 2007–2008, the Philippines and Thailand were notable reformers 
and in 2008–2009 it was the PRC and Viet Nam. In 2010, 71 percent of East 
Asian economies were reported to have made at least one significant trade 
facilitation reform. On average, producers in the region require about 23 days to 
export whereas exporting takes only 11 days for their Organisation for Economic 
Co-operation and Development (OECD) counterparts (Table 2). The pattern is 
similar for importing, with time and cost to import being slightly higher than 
those for exporting in the region. 

 
Table 2. Costs of Exporting, by Region, 2010 

Region Documents for Export
(number) 

Time for Export
(days) 

Cost to Export 
(US$ per container) 

East Asia and the Pacific 6.7 23.1   909 
South Asia 8.5 32.4 1,364 
Pacific Islands 6.7 24.7   984 
Middle East and North Africa 6.4 22.5 1,035 
Latin America 7.2 19.9 1,310 
Eastern Europe and Central Asia  6.5 26.8 1,582 
OECD 4.3 10.5 1,090 
OECD = Organisation for Economic Co-operation and Development; US$ = United States dollar.  
Source:  World Bank (2010). See World Bank documentation for regional groupings. 

 

                                                                               
4
TEU refers to "twenty-foot equivalent unit," a standard measure of shipping container capacity. 
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Exploiting the complementarity of hard and soft infrastructure raises 
overall trade and economic performance. This is especially noticeable in the case 
of networks. Many communication and infrastructure services that are important 
for economic development and trade expansion exhibit network externalities; 
examples include telephones, railways, and water supply systems. In the presence 
of such externalities, the maximum amount that consumers are willing to pay for 
a good or service depends in part on the number of other consumers who also 
purchase the item. This interrelationship calls for consideration of these network 
systems’ governance in competition policy. 

Logistics services are a vital component of Asia’s global competitiveness. 
Supply chains that span the region rely on them, and the location of foreign direct 
investment (FDI) within the region is shaped by them. Improvements in trade 
facilitation from raising infrastructure service efficiency can lead to cost savings 
equivalent to moving production to locations thousands of kilometers closer to 
trading partners. Economies such as PRC; Hong Kong, China; Korea; Malaysia; 
Singapore; Taipei,China; and Thailand have so far built well-developed logistics 
systems to facilitate international trade. 

Comparing logistics performance internationally reveals that East Asia 
performs relatively well compared with other developing regions, notably South 
Asia, but still lags well behind high-income countries (Figure 2). 

 
Figure 2. International Logistics Performance Index 

All High-income Countries

South Asia

Sub-Saharan Africa

Middle East and North Africa

Latin America and Caribbean

East Asia and Pacific

Europe and Central Asia

2.0 2.5 3.0 3.5 4.0 
Note:  The international logistics performance index mainly reflects infrastructure, customs, international 

shipments, logistics competence, tracking and tracing, domestic logistics costs, and timeliness. 
Source:  Arvis et al. (2007). 

 
The challenges of providing efficient logistical support rise as countries 

move into progressively more complex and higher-value manufacturing, and as 
production processes become increasingly fragmented. Already, there is a 
premium on timeliness and reliability of delivery, care and security in handling 
and transporting, and certification and standardization of product quality. Delays 
have particularly adverse impacts on time-sensitive goods. Goods that are 
perishable, such as cut flowers and some food products, deteriorate rapidly and 



INFRASTRUCTURE AND TRADE FACILITATION IN ASIAN APEC 145 

 

tend to face relatively high costs from delays. Fortunately, competition among 
private sector providers of logistics services is continually stimulating efficiency 
improvements. 

 
B. Trade Facilitation and Location of Foreign Direct Investment 

 
Amiti and Javorcik (2008) found that access to markets and access to 

suppliers are the most important factors affecting entry decisions by foreign 
investors. The influence of market and supplier access on FDI location decisions 
was found to be four times greater than that of production costs. Trade, 
investment, and production patterns in production chains are also partly 
determined by agglomeration and dispersion effects across countries and 
commodities. Kimura, Takahashi, and Hayakawa (2007) found that geographical 
distance reduces trade in machinery parts and components much less in East Asia 
than in Europe. This implies that the service link costs associated with 
international production fragmentation are substantially lower in East Asia than 
in Europe, contributing to large differences in the development of international 
production and distribution networks. 

Trade facilitation has an indirect impact on FDI inflows by lowering the 
cost of spreading production across several countries in order to take advantage 
of their comparative advantages. Increased FDI, in turn, can further boost 
regional trade, adding to the effect of improvements in trade facilitation across 
borders. If the advantages of scattering production across economies in a region 
outweigh those from concentrating it together, trade facilitation makes FDI 
complementary to trade. For instance, in Southeast Asia’s electronics industry, 
where components are generally small and light (relative to value added) with 
relatively lower transport costs, cross-border production networks proliferated in 
the 1990s. This can create a virtuous cycle of trade facilitation, trade, and 
investment that fosters increased trade and economic growth. 

 
 

IV.  EMPIRICAL ANALYSIS 
 
The above discussion outlines the necessity of investing in regional 

infrastructure projects and the importance of trade facilitation in growth. Along 
with the physical structures that are needed to improve the flow of goods, 
services, and workers, there is a substantial need for investment in administrative 
procedures including regulation, customs processes, and practices to facilitate the 
growth and expansion of regional business opportunities. Given that these costs 
tend to be a higher percentage of operating costs for SMEs, the investment in 
trade facilitation is even more important in support of the growth in these 
enterprises. 
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Figure 3 presents a comparison of competitive measures in trade 
facilitation across a sample of 134 major and emerging economies (total), for 
Asia as a whole (Asia), and for APEC Asia.5 The average rankings are shown for 
overall infrastructure as well as individual modes of roads, rail, ports, and air 
facilities. Further, three measures of administrative costs are given covering the 
burden of customs procedures (customs), the transparency of government 
regulation (transp), and the burden of government regulation (regul). As seen in 
Panel (a), APEC Asia performs, on average, better than both the world sample 
and overall Asia. This superior performance is consistent across all measures and 
is, in large part, due to the consistently top performance of Singapore and 
Hong Kong, China. 

 
Figure 3. Overall and Sectoral Trade Facilitation Scores 
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APEC = Asia-Pacific Economic Cooperation. 
Source:  World Economic Forum (2008). 

                                                                               
5Here, APEC Asia includes PRC; Hong Kong, China; Indonesia; Japan; Korea; Malaysia; Philippines; 

Singapore; Taipei,China; Thailand; and Viet Nam. 
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However, if we look at Panel (b), we see that the performance across all of 
APEC Asia is far from consistent. While in most instances (the exception being 
regulation), performance is less varied than for Asia as a whole, it is often more 
disparate than for the entire sample. This was observed for all measures of 
administrative facilitation, and, as already noted, APEC Asia has the most 
inconsistent performance in government regulation. Thus, while on average 
APEC Asia performs well, it appears there are substantial gaps in performance 
across the region. 

To examine trade facilitation at the border, we focus here on how 
individual pairs of countries interact.6 The measures presented support what has 
been suggested by the graphs presented above: depending on which two countries 
are involved, the process could be very advanced and efficient, or extremely 
slow. Important insights can be gained by examining the issue from this bilateral 
flow perspective. 

In addition to distinguishing trade costs by partner, the importance of 
differentiating trade costs by product has also been highlighted in the literature. 
Christ and Ferrantino (2009) showed how this plays out in sub-Saharan Africa. 
The combination of high land transport costs for agricultural products and 
relatively low costs for metals and high-value products diminishes the ability of 
sub-Saharan African countries to participate in exports involving vertically 
integrated products. They explored a diverse set of factors influencing transport 
costs, including weak infrastructure, imperfect information, and of course, the 
landlocked nature of countries involved. 

There is no shortage of empirical work on trade facilitation. The methods 
most commonly applied are some form of the gravity model and, more recently, a 
computable general equilibrium approach. As stated above, the growth of 
production fragmentation and subsequent trade expansion throughout the region 
means that cooperation and consistency in trade facilities among countries needs 
to remain a high priority for achieving growth. 

This paper uses version 7 of the Global Trade Analysis Project (GTAP) 
database,7 which covers 113 countries or regions and 57 sectors, with a base year 
of 2004. The GTAP 7 database was aggregated to cover 15 countries and regions, 
including all APEC Asia countries. The 57 sectors were aggregated to maintain 
coverage of sectors of key importance to the region, as shown in Table 3. 

 

                                                                               
6In all but a few instances, border facilitation involves two countries. 
7Released August 2008 (available: https://www.gtap.agecon.purdue.edu/databases/v7/default.asp). See also 

Hertel (1997) for a complete description of the GTAP model. 
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Table 3. Commodity Aggregation 
Sector Modeled Detailed Description 
Rice Paddy and processed rice 
VegFruit Vegetables and fruit 
OthCrops Other crops 
Animals Live animals 
AnimProds Animal products 
OthFoods Other processed foods 
Forestry Forestry 
Fishery Fisheries 
OthMinerals Coal and other minerals  
Textiles Textiles 
Apparel Wearing apparel 
Leather  Leather products 
WoodPaper Wood and paper products 
Electronics Electronic equipment and machinery 
OthManfcs Other manufactures 
Vehicles Transportation vehicles 
 

We applied a fairly straightforward experiment on enhancing regional trade 
facilitation within APEC Asia. We kept the experiment simple in order to 
examine the details of the outcome at the sectoral and bilateral trade levels. The 
estimates of trade costs by sector are based on Strutt, Stone, and Minor (2008) 
and apply the same broad definition of trade facilitation as described earlier in the 
paper, including customs delays, document processing, and administration 
procedures to determine time costs for trade. Table 4 shows the estimates for the 
time costs of exports from APEC Asia for selected sectors. 

In order to determine the impact of these time costs on economic 
performance, we converted these estimates to tariff equivalents. We assumed that 
the ad valorem equivalent tariff for time delays in exporting or importing is equal 
to the per day value (Hummels, Lugovsky, and Skiba 2007), combined with the 
average time delay for that country (World Bank 2008). The original time costs 
were applied to a subset of sectors and countries of interest in this paper.8 What is 
most apparent in Table 4 is the variation in costs across both sectors 
and economies. 

For example, the costs of transporting fruits and vegetables are high across 
all economies examined but are even more so for countries in Southeast Asia. 
This observation is consistent with the literature as noted above. Again, as 
described above, differences across countries based on products and level of 
development are observed. For example, the time costs of trade for fruits and 
vegetables in Viet Nam are more than three times those in Singapore. On the 
other hand, the time costs for forestry products in Indonesia are less than half 
those in Singapore. It is clear from the table that the impacts of improved trade 
facilitation will vary a great deal depending on the sector and economy involved. 

                                                                               
8The trade cost values determined in Strutt, Stone, and Minor (2008) were mapped to the regional 

breakdown examined in this paper. Details of the mapping are available from the authors upon request. 



 

 

Table 4. Trade-Weighted Average Tariff Equivalent Time Costs of Exports in APEC Asia 
Sector Singapore Malaysia Thailand Viet Nam Indonesia PRC Japan Korea HKT Philippines
Rice 4.3 7.3 7.8 11.6 7.3 6.8 6.8 6.8 8.6 7.3 
VegFruit 54.2 180.7 166.6 197.6 180.7 59.0 88.1 88.1 108.5 180.7 
OthCrops 15.5 32.9 3.3 16.1 32.9 14.8 15.7 15.7 31.0 32.9 
Animals 49.7 96.6 47.5 99.7 96.6 74.8 49.6 49.6 99.4 96.6 
AnimProds 5.6 11.3 9.5 24.9 11.3 13.4 13.3 13.3 11.1 11.3 
OthFood 88.7 74.2 135.7 119.2 74.2 122.8 141.2 141.2 177.3 74.2 
Forestry 14.0 6.3 53.3 15.0 6.3 31.8 33.8 33.8 28.0 6.3 
Fisheries 20.4 44.2 23.5 52.5 44.2 80.5 78.6 78.6 40.8 44.2 
OthMinerals 47.2 6.7 47.7 51.7 6.7 22.1 37.3 37.3 94.5 6.7 
Textiles 66.2 85.0 107.7 106.4 85.0 79.9 135.7 135.7 132.4 85.0 
Apparel 66.8 103.9 107.3 163.8 103.9 98.3 107.0 107.0 133.6 103.9 
Leather 39.6 54.2 54.8 90.0 54.2 54.9 58.8 58.8 79.2 54.2 
WoodPaper 78.9 128.8 157.1 118.2 128.8 90.7 229.3 229.3 157.7 128.8 
Electronics 44.3 77.5 91.4 147.8 77.5 89.5 99.1 99.1 88.6 77.5 
OthManfcs 105.7 138.5 174.7 220.8 138.5 132.5 158.4 158.4 211.5 138.5 
Vehicles 85.0 125.0 154.5 300.6 125.0 153.0 173.9 173.9 169.9 125.0 
APEC = Asia-Pacific Economic Cooperation; HKT = Hong Kong, China and Taipei,China; PRC = People’s Republic of China; Korea = Republic of Korea. 
Source:  Initial estimates taken from Strutt, Stone, and Minor (2008) and recalculated for the regional aggregation shown.  
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We have based our estimated reductions in trade costs on several recent 
studies of transport enhancements in the Asia and Pacific region (see Stone and 
Strutt 2009 for a review of these studies). These studies examined the potential 
impact of reforms (either in process or already underway) in trade facilitation. For 
example, Banomyong (2008) constructed a detailed logistics model, following 
products along various corridors in Southeast Asia, and found that potential cost 
savings across several routes ranged from 15 percent to 60 percent. Full 
implementation of the Cross Border Transport Agreement in the Greater Mekong 
Subregion is expected to reduce trade costs by as much as 45 percent 
(Banomyong 2008). A JETRO (2005) study estimated cost savings from 
improved logistics in the region to be as high as 60 percent. Based on this review, 
we have applied a representative 25 percent reduction in the cost of transport 
across the APEC Asian region. We believe that this gives a reasonable estimate 
of the types of cost reductions that can be achieved through enhanced trade 
facilitation in the APEC Asian region as a whole. 

 
A. Results 

 
Table 5 presents the macro-level results of lowering trade costs within the 

Asian APEC region by 25 percent. As expected, gross domestic product (GDP) 
increases across the region, as does welfare. Increases in welfare, as measured by 
equivalent variation income (Hertel 1997), range from US$1.2 billion in the 
Philippines to US$12.4 billion in the PRC. The PRC gains the most in absolute 
terms, given the initial size of current trade activity. However, as a percentage of 
GDP, the biggest winner is Viet Nam. Given that Viet Nam’s time costs were 
consistently among the highest (Table 4) it has much to gain from their reduction. 
Other economies such as Malaysia and the Philippines also experience 
significant gains. 

 
Table 5. Impacts of Trade Cost Reduction of 25 Percent 

 Change 
in GDP 

(US$ Mn) 

Change 
in GDP 

(%) 

Change 
in Welfare 
(US$ Mn) 

Change 
in Exports 
(US$ Mn) 

Change 
in Exports 

(%) 

Singapore 1,301 1.22 1,988 1,388 0.83 
Malaysia 2,137 1.86 2,643 1,543 1.00 
Thailand 1,629 1.01 3,023 –4,086 –3.37 
Viet Nam 1,409 3.27 1,558 –247 –0.76 
Indonesia 1,744 0.68 1,889 1,323 1.51 
PRC 13,355 0.80 12,394 15,673 2.26 
Japan 4,767 0.10 7,374 5,946 0.91 
Korea 2,652 0.39 4,563 3,421 1.11 
HKT 2,951 0.63 3,980 3,243 0.91 
Philippines 1,038 1.23 1,249 –134 –0.26 
GDP = gross domestic product; HKT = Hong Kong, China and Taipei,China; PRC = People’s Republic of China; 
Korea = Republic of Korea; US$ = United States dollar. 
Source: Authors’ estimates. 
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In terms of welfare gains, incomes across developed APEC Asia 
(i.e., Japan; Korea; Hong Kong, China; and Taipei,China) record strong 
increases, although again the larger dollar values reflect the relatively larger 
starting points for these economies. In the developing region, Malaysia and 
Thailand, along with the PRC, show substantial welfare gains. The pattern of 
gains reflects the relative size of trade costs for each economy, but also depends 
on sectors traded and relevant trade partners. Those countries within APEC Asia 
with predominantly intra-regional trade flows and high-trade-cost sectors will 
gain the most from the reductions applied. 

For the majority of economies examined, exports increase, the notable 
exception being Thailand, and to a lesser extent, Viet Nam and the Philippines. In 
percentage terms as in dollar values, Thailand’s exports decline the most. The 
details of these changes are explored below when we examine changes in 
bilateral trade movements. 

Examining the change in exports by sector reveals a general pattern of 
increases in manufactures and processed goods accompanied by a general trend 
of decreases in primary goods or more traditional exports (Figure 4). For 
example, Viet Nam and Thailand show significant decreases in animal product 
exports while Viet Nam’s exports of electronics increase strongly and both Viet 
Nam and Thailand increase their exports of vehicles. This pattern of reductions in 
trade costs leading to new patterns of export growth is consistent with results 
reported elsewhere. Dennis and Shepherd (2007) suggested that improvements in 
trade facilitation often lead to a diversification in a country’s export base. Indeed, 
Strutt, Stone, and Minor (2008) found evidence of this effect in the Greater 
Mekong Subregion. Conversely, in the case of sub-Saharan Africa, long delays in 
exporting result in decreased exports of higher-value-added manufactures and 
increased dependence on basic commodities (Minor and Tsigas 2008). 

Turning to an analysis of bilateral trade patterns, Table 6 presents three 
panels identifying the resulting changes in the bilateral exports of three 
representative sectors. The columns indicate the exporter and the rows show the 
destination. Overall, we see an expansion of regional trade at the expense of those 
countries outside the APEC area. This result is consistent with the findings of 
Francois and Wignaraja (2008), who reported a significant reorientation of trade 
shares away from third countries toward Asia after a full ASEAN liberalization 
(including enhanced trade facilitation). First is the fruits and vegetables sector. In 
addition to being an important traded sector for many economies in the region, 
this sector has high time costs and thus benefits relatively more when these costs 
are reduced. The second sector represents a traditional manufacturing sector: 
textiles. Most of the economies in APEC Asia have significant levels of trade in 
textiles; it thus represents an important sector in their economies. Finally, we 
examine changes in exports for the electronics sector. This is an important sector 
in high-income economies in the region and a potential growth area for others. 
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Figure 4. Changes in Exports by Sector 
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HKT = Hong Kong, China and Taipei,China; PRC = People’s Republic of China. 
Source:  Authors’ calculations. 

 
The pattern for fruits and vegetables shows an almost universal regional 

increase at the expense of those countries outside APEC Asia. Those countries 
with the highest initial trade costs—Viet Nam, Indonesia, Malaysia, and 
Philippines—experience the greatest increase, especially to the high-income 
economies of Korea and Japan, and the fast-growing PRC. Viet Nam’s 
particularly strong gains are not surprising given the importance of this export 
sector (as a share of total exports, vis-à-vis other APEC economies) and its high 
transport costs. Japan and Korea show significant increases in their exports to 
other regional economies as well, but these are from a relatively low base. The 
same pattern is observed in textiles with developing APEC Asia economies  
 



 

 

Table 6. Changes in Bilateral Exports 
Fruits and Vegetables   From      
To Singapore Malaysia Thailand Viet Nam Indonesia PRC Japan Korea HKT Philippines 
Singapore ... 4.0 –6.2 –4.3 4.1 –0.3 –1.1 –3.9 –1.6 –0.8 
Malaysia 3.9 ... 0.3 3.2 2.0 –0.1 2.7 2.9 3.5 –2.3 
Thailand 6.9 3.1 ... –3.2 3.4 2.8 5.4 4.3 6.5 –3.0 
Viet Nam 12.2 –0.6 7.1 ... 0.4 2 18.8 12.3 11.6 –4.9 
Indonesia 5.6 3.2 1.5 4.6 ... 1.4 4.3 4.5 5.0 –2.4 
PRC –9.8 15.5 18 7.4 16.3 ... –9.1 –10.8 –10.1 10.6 
Japan 7.3 15.1 11.8 37.6 16.0 2.9 ... 1.4 6.9 10.8 
Korea 1.1 8.1 4.8 31.3 10.0 –2.8 2.3 ... 0.8 4.4 
HKT 2.7 7.8 –1.7 –1.0 8.4 3.4 2.9 0.1 2.5 3.2 
Philippines 8.9 5.7 4.1 8.0 6.5 4.7 7.7 7.9 8.5 ... 
ANZ –0.9 –4.2 –4.6 –7.2 –3.3 –2.2 –1.0 –0.6 –1.3 –7.9 
Rest of APECa –1.6 –5 –5.6 –7.8 –4.2 –2.9 –1.6 –1.3 –1.9 –8.6 
EU (15)b –1.6 –4.6 –5.2 –7.7 –4.1 –2.9 –1.8 –1.4 –2.2 –8.9 
Rest of Asiac –1.4 –4.5 –6.1 –6.6 –4.0 –2.6 –1.6 –1.3 –1.9 –9.0 
Rest of World –1.6 –4.7 –5.5 –7.4 –3.9 –2.8 –1.8 –1.3 –2.2 –8.6 
Textiles From      
To Singapore Malaysia Thailand Viet Nam Indonesia PRC Japan Korea HKT Philippines 
Singapore ... 5.5 –5.2 9.4 7.1 3.3 8.8 2.3 1.1 5.8 
Malaysia 6.8 ... –2.5 –2.8 7.9 4.4 17.4 7.8 4.6 6.6 
Thailand 6.6 5.7 ... 6.5 7.2 7.8 14.2 4.5 4.4 5.9 
Viet Nam –0.3 –2.1 –6.8 ... –0.6 5.4 11.1 5.5 –2.5 –1.8 
Indonesia 6.8 6.3 –2.4 –2.9 ... 4.4 17.3 7.7 4.5 6.6 
PRC 6.2 3.8 –3.4 –2.1 5.4 ... 16.8 9.2 3.9 4.1 
Japan 0.3 2.7 –7.1 5.3 4.2 3.5 ... 4.0 –1.8 2.9 
Korea 1.0 3.3 –6.5 6.0 4.8 4.2 12.6 ... –1.2 3.6 
HKT 3.6 5.8 –4.7 9.7 7.4 3.6 9.1 2.6 1.4 6.1 
Philippines 2.8 2.4 –6.2 –6.5 3.9 0.5 13 3.7 0.6 ... 
ANZ –1.5 –0.3 –12.8 –2.5 1.1 –0.5 –1.7 –6.0 –3.6 –0.1 
Rest of APECa –1.7 –0.5 –13.1 –2.7 1.0 –0.7 –1.8 –6.2 –3.8 –0.2 

Continued 
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Table 6—Continued 
EU (15)b –20 –0.8 –13.4 –3.0 0.7 –1.0 –2.1 –6.5 –4.1 –0.5 
Rest of Asiac –0.9 0.3 –12.2 –1.9 1.8 0.2 –1 –5.4 –3 0.6 
Rest of World –1.6 –0.4 –12.9 –2.6 1.1 –0.6 –1.8 –6.1 –3.7 –0.2 
Electronics From      
To Singapore Malaysia Thailand Viet Nam Indonesia PRC Japan Korea HKT Philippines 
Singapore ... 2.5 –1.8 19.2 4.8 8.1 1.6 7.0 –0.6 –0.2 
Malaysia 3.6 ... 2.2 9.9 6.2 10.5 4.7 10.9 1.8 1.1 
Thailand 4.7 6.8 ... 6.2 9.2 11.4 6.4 9.5 2.9 4.0 
Viet Nam 9.8 2.8 1.9 ... 5.1 12.8 13 16.9 8 0.1 
Indonesia 1.6 1.9 0.4 7.9 ... 8.4 2.8 8.9 –0.1 –0.7 
PRC 2.9 1.8 0.2 20.6 4.1 ... 5.3 13.9 1.1 –0.9 
Japan 3.5 7.3 3.4 13.0 9.7 11.8 ... 9.5 1.7 4.5 
Korea 4.3 8.1 4.1 13.8 10.6 12.7 5.2 ... 2.5 5.3 
HKT –0.1 1.2 –3 17.8 3.6 6.8 0.4 5.7 –1.9 –1.4 
Philippines 0.9 1.2 –0.5 7.1 3.5 7.7 2.0 8.0 –0.8 ... 
ANZ 0.4 –1.6 –6.3 0.6 0.7 1.3 –3.9 –5.9 –1.3 –4.1 
Rest of APECa 0.2 –1.7 –6.5 0.5 0.5 1.2 –4 –6.1 –1.5 –4.3 
EU (15)b 0.1 –1.9 –6.6 0.3 0.4 1 –4.2 –6.2 –1.6 –4.4 
Rest of Asiac 0.4 –1.5 –6.2 0.7 0.7 1.4 –3.8 –5.9 –1.3 –4.1 
Rest of World 0.0 –1.9 –6.6 0.3 0.3 1.0 –4.2 –6.2 –1.7 –4.5 
... = does not apply. 
ANZ = Australia and New Zealand; APEC = Asia-Pacific Economic Cooperation; EU = European Union; HKT = Hong Kong, China and Taipei,China; Korea = Republic of Korea; 

PRC = People’s Republic of China. 
a Includes Canada, Chile, Mexico, Peru, and United States. 
b Includes Austria, Belgium, Denmark, Finland, France, Germany, Greece, Ireland, Italy, Luxembourg, Netherlands, Portugal, Spain, Sweden, and United Kingdom. 
c Includes Bangladesh, Cambodia, India, Lao People’s Democratic Republic, Pakistan, and Sri Lanka. 
Source: Authors’ estimates. 

 

154  A
S

IA
N

 D
E

V
E

L
O

P
M

E
N

T
 R

E
V

IE
W

 



INFRASTRUCTURE AND TRADE FACILITATION IN ASIAN APEC 155 

 

increasing their exports of textiles to high-income Asia across the board, with the 
notable exception of Thailand. Thailand loses market share across all markets, 
both those within the region and those outside. It is this loss in market share that 
is driving the overall decline in Thailand’s exports. Thailand’s time costs as a 
share of export value are not as high in textiles as those of other regional 
economies such as Viet Nam, Philippines, and Malaysia, so its relative price 
decreases are not as great. However, the expansion of other export markets for 
Thailand in combination with declining import prices leads to a rise in GDP as 
well as income for the country (Table 5). Indeed, Thailand’s GDP growth is one 
of the highest for the countries examined. 

Indonesia, on the other hand, expands its textile exports nearly across the 
board at a robust rate. Indeed, the highest export growth is within the region, 
specifically to Malaysia and Thailand, but Indonesia also expands its exports to 
the rest of Asia, EU (15),9 and the rest of APEC.10 The large relative increase in 
textile exports of Japan, and to a lesser extent Korea, are again from a fairly low 
export base.  

A more diverse pattern is observed in the electronics sector. Again, intra-
APEC Asian exports are increasing, but there is also growth in markets outside 
the region. Viet Nam and Indonesia are shown to have the greatest growth across 
the board with both countries increasing electronics exports in all markets. 
Malaysia, already a significant exporter of electronics, increases in regional 
markets at the expense of those in the EU (15) and the rest of the world. 

These results show the potentially significant gains that can be made 
through the reduction of trade costs across the APEC region. However, as with all 
empirical approaches to measuring impacts of trade costs, this approach is not 
without its drawbacks. First, we have applied a comparative static approach and 
thus did not incorporate any potential dynamic gains from such reform. Also, 
while this approach did incorporate the differing costs across sectors, it did not 
distinguish between modes of transport or particular routes. As was shown in 
Menon and Warr (2008), the locations where such reductions are made can be 
almost as important as the size. Overall, we believe that this approach does 
provide a robust indication of the types of gains to be had and thus can contribute 
to the body of evidence policymakers rely upon to justify reforms. 

 
 

                                                                               
9 EU (15) includes Austria, Belgium, Denmark, Finland, France, Germany, Greece, Ireland, Italy, 

Luxembourg, Netherlands, Portugal, Spain, Sweden, and United Kingdom. 
10The rest of APEC here consists of Canada, Chile, Mexico, Peru, and United States. Australia and New 

Zealand, as well as members of APEC, are included in their own category while Russia is included in the rest of 
the world. 
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V.  CONCLUSION 
 
Asia’s trade facilitation has greatly improved, but it must continue to do so 

in order to sustain economic growth and regional integration. Asia’s international 
trade is growing in value and shrinking in weight per unit value. Exports are 
diversifying across new markets with smaller flows, and intraregional trade in 
parts and components for regional production networks accounts for a growing 
share of total trade. These trends underscore the need for speed, flexibility, and 
information. Cross-border improvements that facilitate the expansion of trade 
along these lines will boost a country’s export competitiveness and its efficient 
integration into the global economy. 

The sequencing and complementarity of cross-border trade facilitation 
efforts are important, particularly as transport corridors develop into more 
diversified economic corridors. Once physical infrastructure has been built, 
developing complementary soft or ICT infrastructure and enhancing trade 
facilitation at the border may be more important for trade than further investments 
in physical infrastructure. For example, once a two-lane highway has been built, 
streamlining customs facilities may boost trade more than widening it to 
four lanes. 

As production becomes increasingly fragmented and traded internationally, 
cooperation among economies participating in production networks is becoming 
more important. The competitiveness of each country’s production depends on 
that of the other countries in a production network as well as on the efficiency of 
the trading links among them. They thus have a strong incentive to cooperate, 
particularly on reducing the costs of trading among them.  

Flexibility, as well as timeliness, will become more valuable as greater 
trade implies greater potential vulnerability to external shocks such as financial 
turmoil or sharp fluctuations in fuel prices. An extended economic downturn in 
export markets would diminish export prices, potentially raising ad valorem trade 
costs and altering the prices of traded goods relative to those of nontradables. In 
general, one would expect the direct price effect to dominate, favoring trade in 
goods that are smaller, lighter, and of higher unit value. Trade finance may also 
be negatively affected, reducing the ability of trade to contribute to economic 
recovery in a region where it has been highly important in the past. 

Factors such as delays in customs clearance, unofficial payments, and poor 
governance are particularly damaging because they impede flexibility. They are 
also barriers to trade that need to be addressed through regional cooperation on 
trade facilitation measures. Improvements that reduce the costs of international 
trade are crucial for the region to realize the full gains from recent and 
prospective trade policy liberalization. This should be a priority in negotiations 
on bilateral and regional trade agreements, and one that can provide an added 
commitment to reform. 
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The empirical analysis presented here has shown the significant gains from 
a reduction—even a relatively modest one—in trade costs. GDP in the region 
increases and trading patterns diversify. An examination of individual trends has 
shown that when trade costs are lowered, it allows countries to move into new 
areas of trade. Some economies, such as Thailand in the scenario presented here, 
may experience an initial decline in overall exports as the economy moves out of 
traditional markets and into higher-value-added sectors. However, such 
temporary adjustments are not long lived and policymakers need to be aware of 
this transition process and develop appropriate measures to manage the process. 
The paper has also shown that some markets expand regionally while for others, 
growth facilitates trade with economies outside the region as well. However, 
regional market gains dominate and for those markets outside the region, the 
changes are not large relative to the gains between Asian APEC partners. The 
analysis has highlighted the importance of considering the direction of individual 
trade flows and the goods involved when planning trade facilitation policy 
measures, and developing policies to handle the inevitable adjustment costs to a 
more diversified sectoral base. 
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Can Trade with the People’s Republic of China 
Be an Engine of Growth for Developing Asia? 

DONGHYUN PARK AND KWANHO SHIN 

The recession in the United States in the wake of the global financial crisis 
has dampened developing Asia’s exports and growth. As a result, developing 
Asia is looking increasingly to the People’s Republic of China (PRC) as a 
source of demand and growth. This paper empirically assesses the PRC’s 
potential an engine of growth for developing Asia. The most significant 
finding is that the share of final goods in the PRC’s imports from East and 
Southeast Asia has been growing while the share of parts and components has 
been shrinking, suggesting that the PRC is becoming more of a consumer and 
less of an assembler. This provides some grounds for optimism about the 
prospects of trade with the PRC as a source of resilience against extra-
regional demand shocks in the short run and an additional source of growth in 
the long run. 

 
I.  INTRODUCTION 

 
The global financial and economic crisis has had a pronounced negative 

impact on developing Asia’s exports and growth. Although the crisis was 
financial in its origins, trade has been the dominant channel through which the 
global crisis has been transmitted from the United States (US) to developing Asia. 
Given that the root cause of developing Asia’s slowdown is the contraction of 
aggregate demand due to the contraction of external demand, the logical solution 
is to find alternative sources of demand. For short-run recovery, the only realistic 
policy option has been for governments to cut taxes and increase spending—i.e., 
to serve as the consumer of last resort—as they in fact did throughout the region. 
For growth in the long run, as discussed in Asian Development Outlook 2009 
(ADB 2009), one strategy is to strengthen domestic demand so that countries in 
the region consume more of what they produce. However, building up a more 
vibrant domestic economy is a long-term structural process that involves 
removing deep-seated structural impediments such as inadequate social 
protection and weak financial systems. 

The paper explores another potential long-run source of demand and 
growth for developing Asia: intra-regional trade, which is intimately related to 
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domestic demand. More robust domestic demand within the countries of the 
region will enable them to buy more of each other’s goods as is the case among 
the European Union (EU) countries. Stylized facts suggest that while trade among 
developing Asian countries has grown impressively in recent years, much of it 
reflects trade in parts and components as opposed to trade in final goods. In 
particular, the well-known role of the People’s Republic of China (PRC) as the 
world’s factory means that countries in the region ship parts and components to 
the PRC, which assembles them into final goods and exports them to the US and 
other industrialized countries (see, among others, Athukorala 2005 and 2007, 
Athukorala and Kohpaiboon 2009, Athukorala and Yamashita 2006, 2008, 2009). 
This means that the growth of intra-Asian trade remains heavily influenced by the 
growth of demand in the rest of the world. This is especially true for trade among 
East and Southeast Asian economies that trade extensively with each other. Just 
as the weak domestic final demand in the regional economies is the reason for the 
lack of intra-regional trade in final goods, the strengthening of domestic 
economies will stimulate more substantive intra-regional trade in final goods. It 
should be noted that expansion of intra-regional trade need not come at the 
expense of Asia’s traditionally vibrant trade with countries outside the region. 

The central objective of this paper is to empirically investigate whether 
intra-regional trade can serve as an engine of recovery and growth for developing 
Asia. More specifically, this paper uses a data set constructed from official PRC 
trade statistics to examine the issue of whether the PRC can serve as an engine of 
recovery and growth. The PRC has a unique potential to drive regional growth 
through trade. The empirical analysis concentrates on manufactured goods rather 
than commodities, as the former account for a majority of intra-regional trade. 
More significantly, the analysis is largely limited to the economies of East and 
Southeast Asia that have become fairly integrated with each other in terms of 
trade. Critically, the definition in this paper of East and Southeast Asia excludes 
Japan. Intra-Asian trade refers to trade among Asian economies other than Japan 
and Asia refers to Asia excluding Japan. East and Southeast Asia includes Hong 
Kong, China; Singapore; Republic of Korea (hereinafter Korea); Taipei,China; 
Brunei Darussalam; Cambodia; Indonesia; Lao People’s Democratic Republic; 
Macau, China; Malaysia; Mongolia; Myanmar; Philippines; Thailand; and Viet 
Nam. Of these, the first four economies are “high-income” while the rest are 
“others.” 

 
II.  TRADE WITH THE PRC AS AN ENGINE OF GROWTH: 

A CONCEPTUAL OVERVIEW 
 
Whether the PRC’s imports from other developing Asian countries can 

have an independent positive impact on the growth of those Asian countries 
depends critically on whether (i) those imports are derived from demand for final 
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goods in the US and other industrialized countries (we call this the derived 
demand hypothesis) or (ii) those imports reflect the PRC’s own demand for final 
goods (we call this the PRC-as-growth-engine hypothesis). To the extent that the 
PRC’s imports are imports of parts and components from the rest of the region for 
assembly into final goods and export to countries outside the region, the PRC 
cannot serve as an independent source of demand and growth.1 On the other 
hand, if the PRC’s imports are imports of final goods for the PRC’s own 
consumption, then PRC demand can have a direct positive impact on growth in 
other countries of the region. Both the derived demand and PRC-as-growth-
engine hypotheses are ultimately hypotheses about the structure of the PRC’s 
trade with other countries in the region. This is why we need to look at the 
structure of the PRC’s trade with its neighbors, as well as its evolution over time, 
as is done in this section. 

At a broader conceptual level, the key issue is whether the share of parts 
and components in the PRC’s imports from the rest of the region is rising, falling, 
or stable. A rising share of parts and components in the PRC’s intra-Asian 
imports would suggest that the PRC’s role in intra-Asian trade is primarily that of 
an assembler of parts and components imported from the rest of the region, and 
would thus lend support to the derived demand hypothesis. On the other hand, a 
falling share of parts and components in the PRC’s intra-Asian imports would 
indicate that the PRC’s role as an assembler for the region is weakening, which 
can be interpreted as indirect evidence of the emergence of a more substantive 
trade between the PRC and the rest of Asia based on demand for final goods in 
the PRC. 

A vast literature based on standard trade data analysis unambiguously 
points to a sustained increase in intra-regional trade among East Asian countries 
since the early 1980s. Examples of this literature include Shin and Wang (2003), 
Kwan (2001), Drysdale and Garnaut (1997), and Frankel and Wei (1997). The 
standard trade data analysis used in this literature, in many cases, implicitly 
assumes trade based on horizontal specialization, i.e., exchange of goods 
produced from start to finish in one country. International production 
fragmentation—i.e., carrying out different production activities in different 
countries—has become an increasingly significant structural characteristic of 
economic globalization in recent decades (see, for example, Brown and Linden 
2005, Brown, Deardorff, and Stern 2004, Sturgeon 2003). In particular, trade 
based on fragmentation or vertical specialization is playing a key role in trade 
among East and Southeast Asian countries (see, for example, Kimura and Ando 

                                                           
1
It would be desirable to classify the PRC’s imports of parts and components into (i) those needed to 

produce exported final goods and (ii) those needed to produce domestically consumed final goods. Unfortunately, 
however, it is almost impossible to distinguish between the two uses of parts and components. Here, it is assumed 
that the majority of parts and components are used for the first purpose.  
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2005, Ng and Yeats 2003, McKendrick, Doner, and Haggard 2000, Borrus 1997, 
Dobson and Chia 1997). 

A number of studies have examined the structure of the PRC’s trade with 
its Asian neighbors to gauge the extent to which such trade is driven by demand 
from the US and other economies outside the region. Decomposing trade into 
basic products, parts and components, and finished goods, Haltmaier et al. (2007) 
find a large role for parts and components trade in intra-Asian trade, in particular 
in trade between the PRC and the rest of Asia. They conclude that this evidence 
supports the conventional wisdom that the PRC is the endpoint of a giant Asian 
assembly line for exports to the US and elsewhere—i.e., the PRC serves as a 
conduit rather than engine of growth for the region. Similarly, Athukorala and 
Yamashita (2009) find that the PRC is the final assembly center in global 
production networks based in East and Southeast Asia. Athukorala and 
Yamashita (2008), Ng and Yeats (2001), Athukorala (2005), and Pula and 
Peltonen (2008) all reconfirm the central role of vertical specialization in intra-
Asian trade and conclude that extra-regional trade is likely to remain the region’s 
engine of growth in the foreseeable future.  

 
III.  DEVELOPING ASIA’S TRADE WITH THE PRC: 

THE STYLIZED FACTS 
 
In recent years, the region’s countries have been trading increasingly with 

each other. This trend is particularly striking for East and Southeast Asian 
countries. The pattern is evident for all sub-groups of countries within the 
region—the PRC and the newly industrialized economies as well as the major 
Association of Southeast Asian Nations economies. Therefore, not only is trade 
important for the region, but the geographical profile of the region’s trade is 
shifting toward trade with neighbors. One of the most significant developments in 
the global economic landscape over the last 30 years has been the PRC’s 
integration into the world economy and the country’s stunningly rapid growth. 
What makes the PRC’s rise so special is the sheer size of the country and hence 
its global and regional impact. Between 1990 and 2008, the share of the PRC’s 
gross domestic product (GDP) in world GDP rose sharply from 1.7 percent to 7.3 
percent (International Monetary Fund 2009). During the same period, the share of 
the PRC’s exports in total world exports rose from 1.8 percent to 9.1 percent, and 
its share of world imports rose from 1.5 percent to 7.0 percent (CEIC Data 
Company Ltd. 2009). 

The confluence of two stylized facts—i.e., the rapid growth of intra-Asian 
trade and the rise of the PRC as a globally significant economic power—points to 
a natural candidate for reviving the region’s short-run growth and long-run 
dynamism: exports to and trade with the PRC. In fact, the PRC has already 
emerged as the center of intra-Asian trade and much of the rapid growth of intra-
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Asian trade reflects the growth of trade between the PRC and other countries in 
the region. East and Southeast Asia’s exports to and imports from the PRC (in 
terms of the region’s total exports and imports) have both grown rapidly between 
1990 and 2008 (Figure 1). On the other hand, the share of the PRC’s exports to 
East and Southeast Asia has shrunk, as has the share of its imports from the 
region (Figure 2). The fact that Asian countries are trading more with the PRC 
does not, in and of itself, indicate that the PRC has become an engine of growth. 
As noted earlier, the growth of the PRC’s trade with its neighbors largely reflects 
the growth of intra-Asian production fragmentation or vertical specialization. 
While the PRC has increasingly become the central hub of intra-Asian trade, it 
has become the center of a regional production network rather than an 
independent source of final demand for the region. 

 
Figure 1. Share of PRC in East and Southeast Asia’s Exports and Imports 
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Figure 2. PRC’s Exports to and Imports from East and Southeast Asia  
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The sheer size and dynamism of the PRC economy means that even aside 
from its central role in intra-Asian production fragmentation, the PRC has a 
special, unique role to play. Even though, say, Hong Kong, China and Singapore 
trade extensively with other Asian countries and are highly integrated into the 
regional economy, they are small open economies with no perceptible impact on 
regional trade and growth. The same can be said for even larger regional 
economies such as Korea. The exact share of domestic demand in total GDP or 
growth accounting exercises that purport to show the percentage of GDP growth 
that is attributable to domestic demand matter much less than resilience in the 
face of a severe external shock in illustrating the presence or absence of a robust 
domestic economy. In a sense, the unprecedented global crisis is a stress test of 
the highest order for the domestic economy. The PRC’s remarkably robust 
growth performance in 2008–2009, despite decelerating from 2003–2007, means 
that the PRC has passed the stress test with flying colors. The perception of the 
PRC as a continental economy with a sustainable, resilient domestic economy has 
thus found a great deal of support during the crisis. The big tantalizing question is 
this: what is the likelihood that the promise of the PRC as an engine of recovery 
and growth will be converted into reality? To answer that central question, we 
turn to the evolving structure of the PRC’s trade in the next section. 

 
IV.  EVIDENCE FROM PRC TRADE DATA: RELATIVE IMPORTANCE 

OF PARTS AND COMPONENTS VERSUS FINAL GOODS 
IN THE PRC’S IMPORTS FROM DEVELOPING ASIA 

 
This section reports and discusses the key findings from the analysis of the 

structure of the PRC’s imports from developing Asia, in particular the share of 
parts and components in total imports, and the implications of those findings for 
the PRC-as-growth-engine hypothesis. A major contribution of the present study 
is the specially constructed new data set of PRC monthly trade data from official 
sources, as explained below. 

 
A. Description of Disaggregated Trade Data 

 
The data for the study is of monthly frequency and was derived from 

official PRC customs agencies’ merchandise trade export and import statistics. 
These are the official international trade statistics released by the PRC 
government. The data from January 1996 to December 2005 is held by TradeData 
International and was purchased in earlier years to support earlier research 
programs by TradeData. The post-2005 data was purchased specifically for this 
study from government licensed suppliers of this information. The trade data 
covers data for trade in goods or merchandise, and excludes trade in services. 
Merchandise trade statistics only record goods that add to or subtract from the 
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stock of material resources of a country by entering (imports) or leaving (exports) 
its territory.2 

Following Haltmaier et al. (2007), trade is decomposed into four 
categories: (i) basic goods, (ii) construction materials, (iii) parts and components, 
and (iv) finished goods.3 The critical distinction for our purposes is that between 
parts and components on one hand and finished goods on the other. Parts and 
components are manufactured intermediate goods that are combined with other 
inputs to produce finished goods. With a few exceptions, parts and components 
cannot be used as finished goods. In contrast, finished goods are goods that can 
be directly consumed with little or no processing. The two other categories of 
goods are basic goods (such as food and beverages, natural resources, and raw 
materials) and construction materials (such as cement). As Haltmaier et al. (2007) 
pointed out, classifying the goods into parts and components versus finished 
goods necessarily involves some subjective discretion and judgment. It is 
impossible to know whether a good was actually used as a part or component or 
as a finished good once it has been imported. 

Haltmaier et al. (2007), as well as most of the other studies that examined 
the structure of intra-Asian trade, classified goods according to the Standard 
International Trade Classification (SITC), Revision 3. However, the data for this 
study was collected on the basis of the Harmonized Commodity Description and 
Coding Systems of the World Customs Organization, generally known as the 
Harmonized System (HS). The study attempts to reclassify the SITC codes into 
their corresponding HS codes. In addition, in this study the category of “basic 
goods” was divided into basic goods and construction materials. To estimate the 
concordance between SITC codes and HS codes the study used detailed 
Australian export and import data sets sourced from the Australian Bureau of 
Statistics. Within these data sets, Australian trade transactions are classified under 
both the HS and SITC systems. A table showing the concordance between the 
two classification sets was created and used in this study.4 However, there are 
several sources of difference between this study and Haltmaier et al. as follows: 
(i) There is often no clean link between the two classifications. Under one system 
an item might be defined under one criterion and under the alternate system the 
item may be defined under a totally different and unrelated criterion. As a 
consequence, no clean concordance exists between the two. (ii) There will be 
items that the PRC either exports or imports classified under the SITC system that 
Australia does not trade in and thus no link between the two will be found in the 
Australian data. (iii) Both SITC and HS codes change over time. Due to these 
issues, judgments were made when reconciling the SITC and HS codes. This was 
                                                           

2Full technical details about the data used in the empirical analysis are available from the authors upon 
request. 

3Jim Lang collected the raw data and decomposed them into the four categories. We also follow his 
explanation in describing the limitations of the decomposition. 

4The resulting HS definitions are available from the authors upon request. 
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particularly the case with regard to the composition of parts and components, 
where 297 different HS codes were identified as corresponding to the SITC 
codes. In general, a conservative pragmatic approach was taken in preparing the 
concordance—if an item was identified as a part or component under the SITC 
definition, it was classified as such in this study. 

 
B. Share of Parts and Components versus Finished Goods in Imports:  

Key Findings 
 
The PRC-as-growth-engine hypothesis is predicated on the assumption of a 

dynamic domestic economy rooted in robust domestic demand. The underlying 
idea is that of a large and fast-growing PRC absorbing more imports from its 
neighbors, and thus speeding up their recovery in the short run and enabling more 
rapid growth in the long run. The validity of this hypothesis depends crucially on 
whether the PRC directly consumes the imports or processes the imports for 
export to other countries. Other things equal, finished goods are more likely to 
end up being consumed domestically while parts and components are more likely 
to end up being consumed abroad. Of course, it is entirely possible that parts and 
components are used as inputs in producing finished goods that are consumed 
domestically while finished goods—e.g., capital goods—could be used to 
produce goods that are exported to other countries. Therefore, the relative share 
of parts and components versus finished goods is an imperfect measure of the 
relative importance of derived demand versus direct demand in a country’s 
demand for imports. 

Nevertheless, given the fact that trade data are incapable of telling us the 
final use of imports—i.e., whether imports are eventually used for domestic or 
foreign consumption—the decomposition of imports into parts and components 
versus finished goods is probably the best measure available for making 
inferences about final use. A smaller share of parts and components in the PRC’s 
imports would indicate a lower relative importance of derived demand, which 
would weaken the derived demand hypothesis and thus indirectly support the 
PRC-as-growth-engine hypothesis. Furthermore, a shrinking share of parts and 
components over time would suggest that the PRC’s role as an assembler would 
be diminishing, with a corresponding increase in its role as a consumer. This is 
true with respect to the world as a whole but especially with respect to East and 
Southeast Asia given the extensive intra-regional production fragmentation 
discussed earlier. 

Before delving into the share of parts and components, we first review the 
PRC’s importance in world trade as well as East and Southeast Asia’s importance 
in the PRC’s trade. The PRC’s share in global exports and imports has been 
continuously increasing. Although the PRC tends to be stereotyped as an export 
machine, the growth of its imports has been almost as impressive. However, a 
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noticeable gap between the export and import share opens up around 2003, in line 
with the large current account surplus experienced by the PRC in recent years. 
East and Southeast Asia’s relative importance as a trading partner of the PRC 
seems to have decreased somewhat during 1996–2008. To a large extent, the 
falling share of East Asia in the PRC’s trade reflects the PRC’s successful 
integration into the world economy, in particular its growing success in exporting 
to more distant markets. 

Between 1996 and 2008, the share of parts and components in the PRC’s 
total imports is much higher, averaging 32.8 percent, than the share of parts and 
components in the PRC’s total exports, averaging 17.9 percent (Figures 3 and 4). 
The share of final goods in the PRC’s imports, averaging 45.2 percent, is 
correspondingly much lower than the share of final goods in the PRC’s exports, 
averaging 70.0 percent. This can be viewed as evidence of the PRC’s global role 
as a net importer of intermediate goods for assembly and re-export to the rest of 
the world. However, the share of parts and components in imports has been 
falling while the share of parts and components in exports has been rising. The 
share of final goods in exports has been rising throughout the sample period. The 
pattern for the share of final goods in imports is more mixed. Although the share 
was rising from 1997 until about 2003, it has fallen since then. 

 
Figure 3. PRC’s Total Exports by Commodity Classification 
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PRC = People’s Republic of China. 
Source:  TradeData International Pty. Ltd. 
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Figure 4. PRC’s Total Imports by Commodity Classification  
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PRC = People’s Republic of China. 
Source:  TradeData International Pty. Ltd. 
 

For our purposes, the most interesting and significant part of the analysis of 
the PRC’s trade structure pertains to the structure of its trade with East and 
Southeast Asia. As was the case for the world as a whole, the share of parts and 
components in the PRC’s imports from East and Southeast Asia, averaging 38.8 
percent, is substantially higher than the share of parts and components in the 
PRC’s exports to East and Southeast Asia, averaging 21.2 percent (Figures 5 and 
6). Similarly, for the most part, the share of final goods in the PRC’s exports to 
East and Southeast Asia, averaging 62.0 percent, exceeded the share of final 
goods in the PRC’s imports from East and Southeast Asia, averaging 51.0 
percent. This suggests that a portion of the final goods assembled in the PRC is 
exported to the rest of developing Asia, which is consistent with the plethora of 
made-in-PRC manufactured goods found in markets throughout developing Asia.  
 

Figure 5. PRC’s Exports to East and Southeast Asia by Commodity Classification  
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PRC = People’s Republic of China. 
Source:  TradeData International Pty. Ltd. 
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Figure 6. PRC’s Imports from East and Southeast Asia by Commodity Classification 
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PRC = People’s Republic of China. 
Source:  TradeData International Pty. Ltd. 

 
Figures 5 and 6 illustrate that while trade in parts and components is 

indeed a key element of intra-Asian trade, so is trade in finished goods. In a 
fundamental sense, both derived demand and direct demand are important drivers 
of the PRC’s demand for Asian imports. That is, the PRC is not only a major 
assembler but also a major consumer in the region. There is no reason why a 
flourishing trade based on production fragmentation cannot co-exist alongside a 
flourishing trade based on the PRC’s domestic demand. Crucially, the share of 
parts and components in the PRC’s imports from East and Southeast Asia has 
decreased substantially from 45.9 percent to 30.2 percent between 1996 and 
2008, and the share of final goods has increased appreciably from 36.1 percent to 
55.4 percent during the same period. This can be viewed as weakening of the 
PRC’s regional role as an assembler and a corresponding strengthening of its role 
as a consumer. Equivalently, the declining import share of parts and components 
suggests that direct demand may be playing a greater role in PRC demand for 
imports from its neighbors. Therefore, the prospects for the PRC to act as an 
engine of recovery and growth seem to have improved in recent years. 

There is an important caveat to such an interpretation: the declining share 
of parts and components in the PRC’s imports may be due to the fact that the 
PRC is moving up the technological and skill ladder to domestically produce 
more previously imported sophisticated parts and components. To the extent that 
this is happening, the falling share of parts and components reflects not the 
diminishing role of the PRC as the end point of the intra-regional Asian 
production network, but the intensification of competitive pressures from the 
PRC for the rest of Asia. Furthermore, as pointed out earlier, the share of finished 
goods in the PRC’s imports is at best an imperfect measure of the share of 
imported goods that are consumed in the PRC rather than re-exported to other 
countries. By the same token, the share of parts and components in the PRC’s 
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imports is also at best an imperfect measure of the share of imported goods that 
are re-exported to other countries. Therefore, while the declining share of parts 
and components in imports is significant and interesting, we must exercise a great 
deal of caution in interpreting this trend as evidence of a decline in the 
importance of derived demand relative to direct demand. 

Within East and Southeast Asia, the decline in the share of parts and 
components in the PRC’s imports is most pronounced for the more developed 
high-income East and Southeast Asian economies—Korea; Taipei,China; Hong 
Kong, China; and Singapore (Figure 7). The share fell sharply from 50.2 percent 
in 1996 to 34.5 percent in 2008 for those four economies as a group. This is 
significant because intra-Asian trade based on derived demand—i.e., assembly of 
parts and components into final goods—is most relevant for those countries. 
Those countries as a group are technologically more advanced than the PRC and 
hence capable of producing high-tech parts and components that the PRC is not 
yet capable of producing. At the same time, their high labor costs render re-
locating the assembly stage of the production process most profitable. This 
explains why the share of parts and components is visibly higher in the PRC’s 
imports from high-income East and Southeast Asia than it is for imports from 
other East and Southeast Asian countries. Therefore, the fact that the decline in 
the share of parts and components is most visible for East Asian economies that 
are most likely to engage in vertical specialization with the PRC can be viewed as 
further evidence of a weakening of the PRC’s regional role as an assembler. 
Again, we must exercise caution in making such an interpretation to the extent 
that the decline in parts and components may be driven by the PRC’s closing the 
technological gap with its more developed neighbors and producing more 
sophisticated parts and components. The share of parts and components in the 
PRC’s imports from other East and Southeast Asian countries has also declined—
from 23.1 percent to 19.5 percent during 1996–2008—although not as sharply as 
for imports from high-income East and Southeast Asia (Figure 8). Finally, despite 
East and Southeast Asia’s dominant role in developing Asia’s production 
fragmentation, the share of parts and components in the PRC’s imports from 
regional economies outside those two subregions is also quite high, averaging 
33.2 percent. However, the share of final goods is far lower, averaging 10.6 
percent, and the share of basic products is far higher, averaging 54.3 percent 
(Figure 9). 
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Figure 7. PRC’s Imports from High-Income East and Southeast Asia 
by Commodity Classification 
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PRC = People’s Republic of China. 
Note:  Developed East Asia and Southeast Asia covers Hong Kong, China; Republic of Korea; Singapore; and 

Taipei,China. 
Source:  TradeData International Pty. Ltd. 

 
Figure 8. PRC’s Imports from Developing East and Southeast Asia  

by Commodity Classification 
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PRC = People’s Republic of China. 
Note:  Developing East and Southeast Asia covers Brunei Darussalam, Cambodia, Indonesia, Lao People’s 

Democratic Republic, Malaysia, Mongolia, Myanmar, Philippines, Thailand, and Viet Nam. 
Source:  TradeData International Pty. Ltd. 
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Figure 9. PRC’s Imports from Non-East and Southeast Developing Asia by Commodity 
Classification 
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PRC = People’s Republic of China. 
Note:  Non-East and Southeast developing Asia includes Afghanistan, Bangladesh, Bhutan, India, Maldives, 

Nepal, Pakistan, Sri Lanka, Armenia, Azerbaijan, Georgia, Kazakhstan, Kyrgyz Republic, Tajikistan, 
Turkmenistan, Uzbekistan, Cook Islands, Fiji Islands, Kiribati, Republic of the Marshall Islands, 
Federated States of Micronesia, Nauru, Republic of Palau, Papua New Guinea, Samoa, Solomon Islands, 
Timor-Leste, Tonga, Tuvalu, and Vanuatu. 

Source:  TradeData International Pty. Ltd. 

 
C. Evidence from Trade Balance between the PRC and the Rest  
 of Developing Asia 

 
Another key trade indicator that can inform us about the impact of trade 

with the PRC on the growth of other Asian countries is the trade balance.5 In an 
accounting sense, it is net exports rather than total exports that capture the 
positive impact of trade on a country’s aggregate demand. Although trade is in 
and of itself beneficial, unbalanced trade in which one side exports 
disproportionately more to and imports disproportionately less from the other side 
raises questions about the distribution of benefits. There are widespread concerns 
that the PRC’s massive trade surplus represents a large stimulus to the PRC’s 
own aggregate demand and hence growth but an equally large leakage of demand 
from the rest of the world. In fact, such concerns underlie the calls for 
protectionism against the PRC in the US and elsewhere. In short, trade balance 
with the PRC matters a lot to the rest of Asia in terms of the magnitude of the 
stimulus to demand and growth provided by trade with the PRC. 

                                                           
5Haltmaier et al. (2007) also documented some interesting findings regarding the PRC’s trade balances 

based on the years 1995 and 2005. First, Asia as a region had an increasingly large surplus with the PRC. Second, 
nearly all of this surplus was in parts and components. Third, nearly all of the region’s surplus with the PRC was 
accounted for by more advanced countries. Finally, less advanced countries, except for India, generally had small 
surpluses with the PRC. Overall, these findings are consistent with the findings in this paper, except that we find 
that the role of parts and components in explaining the trade surplus is declining. 
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While the PRC runs a trade surplus with East Asia, the surplus is mainly 
due to the surplus from the trade with Hong Kong, China, reflecting the 
economy’s role as a major trans-shipment center for the Pearl River delta area, 
which is the hub of the PRC’s export-oriented manufacturing (Table 1). If Hong 
Kong, China is excluded, the PRC runs a trade deficit with East and Southeast 
Asia. This deficit is primarily due to trade deficits with more developed East 
Asian economies such as Korea and Taipei,China. The PRC’s trade deficit with 
these economies has been steadily increasing. However, there has been an 
interesting change in the composition of the trade deficit. In 1996, most of the 
PRC’s trade deficits with Korea and Taipei,China occurred in the parts and 
components trade. However, by 2007, the final goods trade accounted for more of 
the PRC’s trade deficit with these economies than the parts and components 
trade. 

This change closely mirrors and is consistent with the declining share of 
parts and components in the PRC’s imports from high-income East and Southeast 
Asia. The PRC continues to run trade deficits with high-income East and 
Southeast Asia (excluding Hong Kong, China and Singapore) in 2008 and 2009, 
but the projected deficits for 2009 are lower than the deficits for 2008 (Table 2). 
The PRC also runs a trade deficit with other East and Southeast Asian economies 
but this is primarily due to trade in basic goods, especially in 2008 and 2009. The 
PRC runs a trade surplus in parts and components with other East and Southeast 
Asian economies and non-East and Southeast Asia, which supports our earlier 
argument that the PRC’s role as a regional assembler pertains primarily to high-
income East and Southeast Asia. The PRC experiences a trade surplus in final 
goods vis-à-vis high-income East and Southeast Asia. Once again, however, this 
is mainly due to its trade surplus with Hong Kong, China. If Hong Kong, China is 
excluded, the PRC runs a large trade deficit in final goods trade with high-income 
East and Southeast Asia. The PRC’s final goods trade with other East and 
Southeast Asian economies is more or less balanced, and the PRC runs a surplus 
in its final good trade with non-East and Southeast Asia. 

The clear overall pattern that emerges from the trade balance data is that in 
striking contrast to its trade with the rest of the world, in particular the US, the 
PRC does not run a large and persistent trade surplus vis-à-vis developing Asia. 
In fact, once we exclude the PRC’s large trade surplus with Hong Kong, China, 
developing Asia runs a trade surplus with the PRC. This lends further support to 
the notion that trade with the PRC encourages demand and growth for the rest of 
the region. The fact that final goods are accounting for a growing share of the 
PRC’s trade deficit with developing Asia gives additional hope that the PRC is 
becoming less of an assembler and more of a consumer. At a minimum, the 
absence of a large imbalance in favor of the PRC should help put to rest concerns 
that the benefits of intra-regional trade accrue disproportionately to the PRC. 
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Table 1. PRC’s Trade Balance with Developing Asian Economies, 1996 and 2007 
(US$ billion) 

Total Basic Products Construction 
Materials 

Parts and 
Components 

Final Goods  

1996 2007 1996 2007 1996 2007 1996 2007 1996 2007 
East and Southeast Asia 7.41 31.25 2.30 –5.93 0.86 2.67 –7.57 –14.11 11.82 48.60 
    High-Income East  
    and Southeast Asia 

8.09 58.20 5.76 9.35 0.52 1.92 –7.99 –16.08 9.80 63.02 

      Hong Kong, China 25.92 171.46 5.14 8.59 0.26 0.50 4.62 32.23 15.90 130.14 
      Singapore 0.25 12.16 –0.91 0.46 0.08 0.22 0.08 –0.19 1.00 11.67 
      Rep. of Korea –4.79 –47.92 1.44 0.39 0.18 1.05 –4.69 –18.06 –1.72 –31.29 
      Taipei,China –13.29 –77.51 0.09 –0.09 0.00 0.15 –8.00 –30.06 –5.38 –47.50 
    Other East and Southeast Asia –0.68 –26.94 3.46 –15.28 0.34 0.75 0.42 1.97 2.02 –14.42 
      Brunei Darussalam 0.04 –0.13 0.00 –0.23 0.02 0.01 0.00 0.03 0.02 0.07 
      Cambodia 0.06 0.83 0.00 0.11 0.01 0.03 0.01 0.53 0.05 0.15 
      Indonesia –0.84 0.23 –1.41 –5.45 0.05 0.12 0.04 2.12 0.48 3.44 
      Lao People’s Dem. Republic 0.02 0.09 0.00 –0.06 0.00 0.00 0.00 0.01 0.02 0.14 
      Malaysia –0.81 –11.04 –0.99 –4.40 0.07 0.15 –0.15 –2.48 0.25 –4.31 
      Mongolia –0.06 –0.64 –0.07 –1.20 0.00 0.03 0.00 0.11 0.01 0.42 
      Myanmar 0.35 1.32 –0.03 –0.08 0.02 0.03 0.07 0.53 0.28 0.80 
      Philippines 0.64 –15.62 –0.01 –0.24 0.07 0.10 0.15 –1.34 0.44 –14.14 
      Thailand –0.64 –10.67 –0.82 –3.60 0.02 0.15 0.04 –1.44 0.12 –5.78 
      Viet Nam 0.56 8.69 –0.13 –0.13 0.08 0.13 0.26 3.90 0.35 4.79 
Non-East and Southeast Asia 0.82 25.81 –0.60 –11.74 0.15 0.59 0.41 7.06 0.60 29.21 
Note:  Non-East and Southeast developing Asia includes Afghanistan, Bangladesh, Bhutan, India, Maldives, Nepal, Pakistan, Sri Lanka, Armenia, Azerbaijan, Georgia, Kazakhstan, 

Kyrgyz Republic, Tajikistan, Turkmenistan, Uzbekistan, Cook Islands, Fiji Islands, Kiribati, Republic of the Marshall Islands, Federated States of Micronesia, Nauru, 
Republic of Palau, Papua New Guinea, Samoa, Solomon Islands, Timor-Leste, Tonga, Tuvalu, and Vanuatu. 

Source:  Authors’ estimates based on data from TradeData International Pty. Ltd. 
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Table 2. PRC’s Trade Balance with Developing Asian Economies, 2008 and H1 2009  
(US$ billion) 

Total Basic Products Construction 
Materials 

Parts and 
Components 

Final Goods  

2008 H1 
2009 

2008 H1 
2009 

2008 H1 
2009 

2008 H1 
2009 

2008 H1 
2009 

East and Southeast Asia 58.63 16.00 –14.84 –0.71 3.42 0.93 –5.64 –6.46 75.65 22.24 
    High-Income East  
    and Southeast Asia 

74.34 18.32 4.57 2.88 2.15 0.61 –12.02 –6.83 79.65 21.68 

      Hong Kong, China 177.83 42.16 10.76 2.77 0.43 0.14 33.30 7.62 133.33 31.64 
      Singapore 12.20 3.24 –2.18 –0.10 0.25 0.08 0.67 –0.20 13.47 3.45 
      Rep. of Korea –38.25 –11.45 –2.43 0.15 1.35 0.31 –17.43 –6.89 –19.73 –5.01 
      Taipei,China –77.44 –15.63 –1.58 0.06 0.12 0.08 –28.56 –7.36 –47.42 –8.40 
    Other East and Southeast Asia –15.71 –2.32 –19.41 –3.59 1.27 0.32 6.38 0.37 –4.00 0.56 
      Brunei Darussalam 0.05 0.03 –0.07 –0.01 0.01 0.00 0.05 0.01 0.06 0.03 
      Cambodia 1.06 0.27 0.16 0.04 0.04 0.01 0.63 0.16 0.22 0.05 
      Indonesia 2.83 0.40 –7.63 –1.54 0.26 0.05 4.12 0.69 6.08 1.20 
      Lao People’s Dem. Republic 0.12 0.01 –0.11 –0.08 0.00 0.00 0.02 –0.01 0.19 0.10 
      Malaysia –10.75 –2.49 –5.64 –1.03 0.35 0.07 –2.45 –0.79 –3.01 –0.74 
      Mongolia –0.63 –0.09 –1.39 –0.22 0.06 0.01 0.09 0.01 0.61 0.11 
      Myanmar 1.33 0.44 –0.37 –0.08 0.02 0.02 0.59 0.16 1.06 0.32 
      Philippines –10.41 –0.76 0.29 0.29 0.14 0.05 –0.74 –0.35 –10.10 –0.74 
      Thailand –10.11 –2.77 –4.41 –0.87 0.21 0.05 –0.66 –0.62 –5.24 –1.33 
      Viet Nam 10.80 2.64 –0.24 –0.09 0.18 0.06 4.73 1.11 6.13 1.56 
Non-East and Southeast Asia 38.29 10.83 –18.01 –3.31 0.63 0.15 13.66 3.62 41.44 10.15 
PRC = People’s Republic of China. 
Note:  Non-East and Southeast developing Asia includes Afghanistan, Bangladesh, Bhutan, India, Maldives, Nepal, Pakistan, Sri Lanka, Armenia, Azerbaijan, Georgia, Kazakhstan, 

Kyrgyz Republic, Tajikistan, Turkmenistan, Uzbekistan, Cook Islands, Fiji Islands, Kiribati, Republic of the Marshall Islands, Federated States of Micronesia, Nauru, 
Republic of Palau, Papua New Guinea, Samoa, Solomon Islands, Timor-Leste, Tonga, Tuvalu, and Vanuatu. 

Source:  Authors’ estimates based on data from TradeData International Pty. Ltd. 
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D.  The PRC as an Engine of Recovery from the Global Crisis 
 
We now examine trade data up to June 2009 to see if there are any tangible 

signs that the PRC’s relatively healthy economy is helping the region to recover 
from the global crisis. Although the impact of the global crisis on the PRC’s own 
growth has been far from insignificant, at the writing of this paper (April 2010), 
the PRC continues to grow rapidly, with GDP growth for 2009 estimated to be a 
robust 8.7 percent. This is in sharp contrast to the rest of the region and indeed 
the world. The primary channel through which the PRC can help the region 
recover is the trade channel. Unlike the small open economies of developing 
Asia, the PRC has a sufficiently large domestic economy that can cushion the 
collapse of external demand and, it is hoped, provide a much-needed source of 
demand for its smaller neighbors as well. The evolution of monthly global 
imports by major economies between January 2006 and June 2009 clearly shows 
the negative impact of the global financial and economic crisis (Figure 10). What 
is striking from the figure is that although the PRC’s imports collapsed along with 
those of the other major economies until December 2008, they have rebounded 
sharply since January 2009. While the EU is also showing some faint signs of a 
recovery in imports, the signs are much clearer for the PRC. In fact, the PRC’s 
imports surged by 85 percent from US$51.3 billion to US$94.8 billion between 
January and July 2009. Developing Asia and the rest of the world stand to benefit 
from the PRC’s reinvigorated appetite for imports. 

 
Figure 10. Global Imports by Major Economies  
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More direct evidence about the PRC’s role as a regional engine of recovery 
from the global crisis can be found in data on trade between the PRC and East 
and Southeast Asia. The PRC’s imports from East and Southeast Asia fell from 
US$49.9 billion in July 2008 to US$19.9 billion in January 2009 in line with the 
intensification of the global crisis before rebounding to US$37.4 billion by June 
2009 (Table 3). PRC exports to East and Southeast Asia have also followed a 
similar pattern of decline and recovery but, significantly, the magnitude of the 
recovery in the first half of 2009 has been much more limited, rising from 
US$29.1 billion to US$35.0 billion (Table 4). As such, the PRC has been a 
significant source of additional net demand for the region in 2009. The pattern of 
import revival is similar in every subregion of Asia—high-income East and 
Southeast Asia, other East and Southeast Asia, and non-East and Southeast Asia. 
The biggest beneficiary of the PRC’s renewed appetite for imports between 
January and June 2009 has been high-income East and Southeast Asia, which saw 
its exports rise by US$8.0 billion, from US$9.9 billion to US$17.9 billion. Other 
East and Southeast Asian economies and non-East and Southeast Asia 
experienced more modest gains in their exports to the PRC—US$3.5 billion and 
US$0.4 billion, respectively—during the same period. Overall, Asian countries 
seem to have benefited substantially from the revival of PRC imports in the first 
half of 2009, which can be viewed as evidence that the PRC is leading the region 
out of the global crisis. 

 
Table 3. PRC’s Imports, January 2008–June 2009 (US$ billion) 

Imports (from) Month 
US EU-27 East and 

Southeast 
Asia 

Japan High-Income 
East and 
Southeast 

Asia 

Other East 
and 

Southeast 
Asia 

Non-East 
and 

Southeast 
Asia 

Others 

Jan 2008 7.1 13.0 41.0 11.1 21.5 8.4 2.9 19.2 
Feb 2008 6.1 10.6 35.5 10.6 17.6 7.3 2.7 18.3 
Mar 2008 7.1 13.4 42.9 12.7 21.1 9.0 2.9 21.9 
Apr 2008 7.8 14.8 46.1 14.0 23.1 9.0 3.7 21.9 
May 2008 6.9 14.3 43.9 12.5 22.5 8.9 3.4 24.0 
Jun 2008 6.6 14.4 44.3 13.6 22.3 8.5 2.8 24.3 
Jul 2008 7.2 16.7 49.9 15.0 25.5 9.4 2.6 26.7 
Aug 2008 6.5 15.5 45.4 13.5 22.8 9.0 2.5 27.5 
Sep 2008 7.1 15.3 46.1 13.8 23.1 9.2 2.2 26.5 
Oct 2008 6.2 13.3 41.0 12.9 20.3 7.8 1.9 22.1 
Nov 2008 6.2 12.1 31.3 10.4 14.7 6.1 1.3 16.8 
Dec 2008 6.7 12.4 30.5 10.5 14.0 5.9 1.6 13.9 
Jan 2009 4.8 9.1 19.9 6.0 9.9 4.0 1.3 9.9 
Feb 2009 5.2 9.8 25.6 8.1 12.4 5.1 1.7 10.9 
Mar 2009 6.2 11.7 31.5 9.5 15.5 6.5 1.9 13.7 
Apr 2009 6.6 12.9 34.1 10.6 16.7 6.7 1.9 16.4 
May 2009 5.7 12.2 31.7 8.9 16.2 6.6 1.7 17.1 
Jun 2009 6.1 15.0 37.4 11.9 17.9 7.5 1.7 19.3 
EU = European Union; PRC = People’s Republic of China; US = United States. 
Source: Authors’ estimates based on data from TradeData International Pty. Ltd. 
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Table 4. PRC’s Exports, January 2008–June 2009 (US$ billion) 
Exports (to) Month 

US EU-27 East and
Southeast

Asia 

Japan Developed 
East and 
Southeast 

Asia 

Developing 
East and 
Southeast

Asia 

Non-East 
And 

Southeast 
Asia 

Others 

Jan 2008 19.2 25.7 40.2 9.1 24.5 6.5 4.9 19.9 
Feb 2008 15.5 19.7 33.1 7.7 19.9 5.4 3.6 15.5 
Mar 2008 18.8 23.1 43.6 9.3 27.1 6.9 4.9 18.8 
Apr 2008 20.9 25.6 45.6 10.3 27.7 7.4 5.7 21.2 
May 2008 21.2 26.0 44.3 9.4 27.5 7.2 6.1 23.0 
Jun 2008 21.3 26.3 44.6 9.5 27.7 7.2 6.2 22.9 
Jul 2008 23.6 29.8 49.4 10.3 30.7 8.1 6.6 27.5 
Aug 2008 24.1 30.0 47.7 9.7 30.4 7.4 6.0 27.3 
Sep 2008 24.7 29.5 48.8 10.7 30.6 7.2 6.6 27.2 
Oct 2008 23.6 28.3 45.5 10.3 28.3 6.7 6.2 24.8 
Nov 2008 20.4 25.7 41.0 10.0 24.6 6.2 6.3 21.7 
Dec 2008 19.2 23.7 40.5 10.0 23.8 6.5 5.8 22.3 
Jan 2009 17.0 20.5 29.1 8.0 16.3 4.7 4.6 16.9 
Feb 2009 11.6 13.4 25.0 5.5 15.7 3.7 3.2 10.5 
Mar 2009 16.4 18.7 34.4 8.0 20.6 5.7 5.0 15.8 
Apr 2009 17.2 18.7 34.1 7.8 20.2 5.9 4.9 17.1 
May 2009 16.7 18.6 32.5 6.9 19.7 5.9 4.7 16.2 
Jun 2009 17.7 20.3 35.0 7.3 21.5 6.1 4.8 17.7 
EU = European Union; PRC = People’s Republic of China; US = United States. 
Source: Authors’ estimates based on data from TradeData International Pty. Ltd. 

 
V.  CONCLUDING OBSERVATIONS: 

TOWARD A BROADER TRADE OPENNESS 
 
In this paper, we constructed a data set from official PRC trade statistics to 

examine the structure of the PRC’s trade with its neighbors. Overall, the 
empirical evidence suggests that the PRC may not yet be an independent source 
of demand and growth for East and Southeast Asia but that it is beginning to 
become one. Although the PRC’s trade with its neighbors has grown rapidly in 
recent years, the evidence confirms the conventional wisdom that much of this 
trade reflects trade in parts and components—i.e., the PRC importing parts and 
components from the region for assembly and export to the US and other 
industrialized countries. While intra-regional trade in parts and components 
benefits the region by allowing for specialization and division of labor, it casts 
doubt on the PRC’s capacity to serve as an independent regional engine of 
recovery in the short run and growth in the long run.  

However, the share of final goods exceeds the share of parts and 
components in the PRC’s imports from East and Southeast Asia, which suggests 
that its role as a consumer is at least as important as its role as an assembler. 
Critically, over time there has been a sustained shift from parts and components 
toward final goods in the composition of the PRC’s imports from the two 
subregions, and this suggests that the PRC is becoming more of a consumer and 
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less of an assembler. This gives some hope that demand from the PRC can help to 
offset the impact of negative extra-regional shocks such as the current global 
crisis and provide its neighbors with an additional independent source of demand. 
The broader implication for the rest of developing Asia is that intra-regional trade 
offers the promise of a new independent source of growth in the future.  

A note of caution, however, must accompany the above interpretation. As 
emphasized in the paper, the declining share of parts and components in the 
PRC’s imports from East and Southeast Asia may be driven by the PRC’s closing 
the technological gap with its more developed neighbors. It is also important to 
recognize that stronger intra-Asian trade need not come at the expense of vital 
existing links with the rest of the world. While continuing to nurture those links, 
Asian countries should seek to trade more with each other in order to reap 
potentially large but hitherto underexploited gains from trade. 
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