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Abstract

For a long time differing levels of development among countries and regions
have been a subject of concern in the field of development economics. More recently,
discussion about the determinants of income growth has become an increasing focus of
research. Another focus of this research is analysis of the convergence process that
looks at the distribution of income levels and growth across countries or regions and the
impact of the growth process on this disparity.
Analytical and empirical frameworks have been adapted from the theories of
growth employed in international cross-country studies to a sub-national case. One
factor that would differentiate the application of growth analysis is the impact of
national

macroeconomic

conditions

on the convergence

process.

Another

issue

concerns interaction among regions within a country. There have been some recent
attempts to examine this issue, first in regard to spatial autocorrelation in the growth
process and second, by estimating the impact of migration on the regional growth
process.
Indonesia is a particularly interesting subject for regional study as it is the
world's largest archipelagic state, and one of the most spatially diverse nations on earth.
Moreover, Indonesia's economy has been through much turbulence in the last few
decades both from external shocks and major national policy changes. This thesis
applies the analytical framework of regional growth to a consistently defined set of 26
provincial economies in Indonesia for the period 1975-2003.
The analysis finds regional income convergence in Indonesia has been largely
affected

by

structural

change

arising

from

the

fall

in

oil

prices

and

rapid

industrialisation in early 1980s. Generally, the speed of provincial G D P per capita
convergence in Indonesia has actually become slower since the economy adjusted to
the fall in oil prices. The decomposition confirming the pattern of Indonesian provincial
income convergence can be explained by the transition from mining to manufacturing
as the e c o n o m y shifted from a resource-based to an export-manufacturing economy.
In the search for Indonesia's provincial growth detenninants it is found that the
inclusion of province-specific effects has resulted in investment and population growth
having an insignificant impact on the growth of income per capita. On the other hand.

IV

inclusion of the latter has also revealed a positive significant impact of human capital
and openness on per capita income growth, while the impact o f transportation
infrastructure is significantly positive with or without these local-specific effects. The
common

impact

of the

national

macroeconomic

conditions,

including

national

economic policies is very significant on provincial income growth.
This thesis also reveals that the spatial correlation among provincial economies
in Indonesia is only weakly significant. Moreover, this weakly significant spatial
con elation has not made much difference to the perfomiance of growth determinants in
the spatial estimations when compared to the original non-spatial estimation. On the
other hand, migration has had a more significant impact on the economic growth and
convergence process. This slowed the convergence process due to human capital flows
during 1975-1985 but significantly increased the speed of convergence in 1985-1990
owing to the flow of migration to high income provinces with a high unemployment
rate. The effects are unclear in the 1990s while the estimation for 2000-2005 confirms
the increase of convergence as an impact of migration. These all are achieved despite
the fact that migration has positive impact on growth.
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Chapter 1

Introduction

1.1 Regional Growth Analysis for Indonesia
1.1.1 The framework o f growth analysis

For a long time the differing levels of development among countries and regions
have been subjects of concern in the field of development economics. Recent economic
growth research has placed more emphasis on regional growth and convergence within
a country, h follows then that understanding the sources of different levels of welfare
across regions within a country has become a major focus of regional growth research.
For that purpose, analytical and empirical frameworks have been adapted from the
theories of growth and development employed in international cross-country studies.
The analytical framework o f growth theory went through a boom after Solow
and Swan launched their theories of growth in 1956. Both these neoclassical theories
have one capital input, a closed and single production function within an exogenous
growth process. Starting with Romer (1986), Lucas (1988) and Barro (1990), the study
o f growth continued to expand with modification, including additional capital and
stages of production function. Incorporating the endogenous growth process also
changed the nature of the analytical framework. The endogeneity of growth, which
means growth will be detemiined by some other variables, triggered the empirical work
in the search o f the "real" sources of growth and hence greater welfare.
The discussion of income growth determinants has increasingly become a focus
in growth research. A huge amount of research has been conducted in the past two
decades on this subject in cross-country studies.' Another focus of this research is on
the process of convergence. This analyses different incomes across countries or regions
and the impact of the growth process on these disparities or inequality. There are two
' Barro (1991), Mankiw et al. (1992), and Sala-I-Martin (1997) are some of the key studies.

concepts o f convergence commonly used in analysis, namely p (beta) and a (sigma)
convergence. The concept of yff-convergence focuses on whether poorer regions grow
faster than richer regions. On the other hand, c-convergence measures changes in per
capita income disparities across economies.^
Although these frameworks have mostly been applied to analyse cross-country
growth, country growth studies have also employed the framework. Specifically, most
of these studies were based on Solow's (1956) neoclassical approach. This can be
justified by the fact that growth theory frameworks are often built from an individual
production function, meaning it could be the production function of a country,
province, district, or even a firm. On the subject of growth detenninants, the empirical
application has been applied to developed countries like the US (Sala-I-Martin 1996)
and Australia (Ramakrishnan and Cerisola 2004) as well as developing countries like
Brazil (Ferreira 2000) and Vietnam (Klump and Nguyen 2004). On the subject of
convergence, Sala-I-Martin (1996) is the best known example of the application to
developed countries while Jian et al. (1996) and Cashin and Sahay (1996) implemented
the analysis for China and India, respectively.

1.1.2 The adaptation to sub-national growth analysis

One outcome that would differentiate the application of growth analysis to
regions is the impact of economy-wide

macroeconomic

conditions on

regional

inequality, and the convergence process. This means one economy-wide

event,

including any economic reform at the national level, can change the distribution of
regional income since the event can have a different impact on different regional
economies and hence can affect disparity in a distribution. For example, a single
national policy change such as trade deregulation could have more impact on regions
that were already relatively open with a high share of export or regions that formerly
had the most protected sectors in their output. This has excluded non uniform policies
like differences in transfers and investment allocation policy from central to regional
governments. Nevertheless, there should be some national policies that have a more

^ Baumol (1986), Barro and Sala-I-Martin (1991), and Dowrick and Quiggin (1997) are examples o f this
strand o f research.

unifonn impact, such as budget expansion, family planning, and compulsory primary
schooling amongst others.
Another issue concerns the interaction amongst regions in a country. The
"borderless" condition that usually applies across regions implies the perfomiance of
one region may be affected by the perfonnance of another. As a result, the impact of
neighbouring economies on a region's performance is often significant. Technological
spillover, migration and capital flow are considered to be the major channels of
regional interaction. This cannot be explained by the neoclassical growth model as it is
built on a closed production function which implies the impact of other regions cannot
be incorporated. As a result, there have been recent attempts to reveal the growth
process at the sub-national or regional level that resulted in application of growth
theory in regional economies with several adjustments especially in regard to their
spatial dimensions (Rey and Janikas 2005). The spatial dimension deals with the
location of an economy relative to other economies and involves the distance from
other economies and whether or not they share the same borders.
Migration has become another important part of the growth literature in subnational studies. The borderless condition among sub-national economies is the main
reason why migration gets relatively more attention in sub-national growth studies.
Strict immigration regulations, especially in high income countries, have meant the role
o f migration is considered less significant in cross-country studies. A significant rate of
migration should play an important role in the economic growth of both a migrant's
origin and destination regions. This is because both the labour force and some other
growth determinants will be altered by population mobility and what they bring to their
destination or take from their origin. So, theoretically, migration is also an interaction
channel between two economies and plays a major role in their economic growth.
Notwithstanding the rapid development of the theoretical growth analyses o f migrationgrowth relationships, empirical studies of the impact of migration on the growth
process only began to flourish after Barro and Sala-l-Martin (1991) applied growth
regression to a US sub-national study.

1.1.3 Indonesia as a case study

With its 13,000 islands and more than 240 milhon populations, Indonesia is the
world's largest archipelagic state, and one of the most spatially diverse nations on earth
in resource endowments, population settlements, economic activity location, ecology
and ethnicity. There are in total 350 identified ethnic groups. In the early 2000s, per
capita regional product in the richest province, East Kalimantan was 10 times that of
the poorest. East Nusa Tenggara (Figure 1.1).
Therefore the country's regional development patterns are of great analytical
and policy interest. Moreover, Indonesia's economy has been through much turbulence
in the last few decades both from external shocks and some major national policy
changes. This turbulence has divided the economic development of Indonesia into six
episodes from predominantly a resource based economy, adjustment to the fall in oil
price, the increasing importance of non oil exports, slowing reform momentum ,
economic and political crises, and major decentralisation program in time of recovery.
During all these development episodes, the record of sub-national development
has made regional inequality and growth a crucial topic. The disparity of Indonesian
per capita income at the time of the crises in 1997-1998, was much higher in than other
developing countries (Shankar and Shah 2003) and the disparity between the eastern
and western regions contributed a lot to this overall disparity (Akita and Alisjahbana
2002). On the other hand, the mineral-rich provinces also showed their dissatisfaction
with the central government, demanding larger income transfers and greater authority
in constructing their development plans. These became major regional development
issues during the rapid political change that followed the economic crisis of 1997-1998.
As a result, by 2001, Indonesia had shifted drastically from a highly centralised
system of government to a highly decentralised one (Aim et al. 2001, Tadjoeddin et al.
2001, Balisacan et al. 2002). The decentralisation delegated much greater authority to
districts and municipalities in the areas of education, agriculture, industry, trade and
investment, and infrastructure. Under this new structure, regional governments receive
a much larger proportion of both income tax and the revenue generated by mining
activities in their regions, in addition to complete control of the general block grant
transfer from central government. Besides the importance of regional inequality, this
also highlights the importance of analysing growth determinants. For all their resources,

decentralised regions need to choose wiiich economic and social factors tiiey need to be
improved to achieve better economic perfonnance.
While the study of sub-national growth is crucial for Indonesia, this may not be
the case for spatial analysis. This is because, as an object of study, Indonesia has
distinctive features given that it is an archipelagic country with spatially diverse ethnic
groups. Nijkamp et ai. (1990) identify these features may become barriers that increase
the cost o f transportation and communication and hence lead to discontinuity in spatial
interaction. In such conditions, spatial factors are unlikely to be the sole or even
dominant explanation in the relationship between regional economies. Nazara (2003) is
a major study in the area of Indonesia's sub-national economic interaction. He finds
economic perfonnance is strongly correlated only in the Sumatra-Java-Bali axis, while
for other regions their economic perfonnance is only weakly or even negatively related.
For the latter, a spatial autocorrelation model can be less relevant in understanding their
growth dynamics.
Internal migration is an important aspect of Indonesia's provincial economic
growth, not only because o f its magnitude but also because it was part of government
policy to encourage economic convergence. Based on census data for 1990 and 2000,
approximately 10% of the Indonesian population was not bom in the province where
they reside and around 3% resided in different provinces five years earlier. Some o f
these migrants were participants in the central government's transmigration program to
move people from Java to other provinces. This program not only moved people but
was aimed at promoting development in remote and poor areas as well as counteracting
the tendency to migrate to Java. Thus the program was directly related to the
convergence progress, since it was intended to promote equal regional development in
Indonesia. This program also shows how migration has played an important role in
Indonesia's provincial growth process.

Figure 1.1 Map of Indonesia based on 26 Provinces Administrative Divisions
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There are some queries that have to be addressed in the discussion of regional
growth in Indonesia. The first, is whether tiie analysis should be implemented at the
provincial or district/municipal levels? The thesis deals with provinces despite the fact
that the 2001 decentralisation put more emphasis on the district level. One of the
reasons for the focus on provinces is because the tension as a result of the imbalanced
development at provincial level and some had eventually led to separation movements
that first began to appear just after the 1945 Independence Day, such as in Aceh, West
Sumatra, West Java, South Sulawesi and Maluku (Legge 1961, Mackie 1980). Other
reasons include shorter district level data span and rapid boundary fragmentation of
districts. This issue will be specifically addressed in section 4.3.
Second, what is the best proxy of income for examining growth convergence
and growth determinants? The concern arises because the use of Gross Domestic
Product (GDP) or Gross Regional Domestic Product ( G R D P ) per capita has been
criticized on the grounds that most large mining output accrues to the central
government and oil companies. Therefore, excluding the mining value added from G D P
is a popular alternative income proxy. However, it is a proxy that ignores any income or
benefit from the mining sector that may go to local people. Household consumption
expenditure is a third possible measure.
The issue of the variable used for an income proxy has become an important
issue for Indonesia due to the indication that provinces that have rich G R D P per capita
may have relatively poor individual income (Tadjoeddin et al. 2001, Brodjonegoro and
Martinez-Vazquez 2002). As a result, this thesis puts the comparative result of the
different income proxies mentioned above as one of the main themes, especially
comparing the result of G R D P per capita as the common income proxy used in growth
analysis with the other two proxies for income. The thesis will discuss this in the
framework o f convergence analysis (Chapter 5) and growth detenninant analysis
(Chapter 6) as the main tools of growth analysis.

1.2. Objective and Contribution
This thesis will attempt to analyse the patterns of regional growth

and

disparities in Indonesia. The thesis has three specific objectives. The first is to conduct
a survey and critical assessment o f the implementation of growth theories as an

analytical framework in intra-country studies and its differences from cross-country
studies. This section will start with a brief overview of the growth model and its general
development. The possibility of using the model for a sub-national growth analysis will
be discussed as well as the adjustments that need to be introduced.
The second aim is to implement the analytical framework for Indonesia as an
empirical study. This section will begin with basic analysis of a and absolute /?convergence as well as Barro's (1991) growth regression as the main analysis tools.
The three income proxies mentioned previously in section 1.1.3 are the main variables
to be analysed in this thesis. After examining the convergence process and growth
determinants, adjustments will be introduced for sub-national studies. The inclusion of
spatial autocorrelation

and migration

in the estimations are the main

technical

adjustments, and their significance needs to be examined by revealing their impact on
the growth process. Besides their significance to growth analysis, it will also be
important to examine how the other parameters change with the inclusion of spatial
autocorrelation and migration.
The third aim is to analyse of the pattern of spatial autocorrelation and
migration to explain their impact on Indonesia's provincial growth and disparity. This
will be undertaken by comparing the characteristics of Indonesia's regions in relation to
spatial autocorrelation and migration both in the origin and destination regions. For
spatial

autocorrelation,

geographical

conditions

are

expected

to

provide

some

explanation. For migration, differences in human capital and personal income are the
hypothesized explanations.
Specifically, the research questions are as follows:
1. Is there any indication of income per capita convergence in Indonesia?
2.

What are the determinants of regional growth in Indonesia?

3.

What is the impact of spatial autocorrelation on the regional growth process
in Indonesia?

4.

What is the impact of migration on the regional growth process in
Indonesia?

From

these objectives

and

research questions,

there are some

contributions intended to become the main contribution of this thesis. These are:

specific

1. A survey of the implementation of a growth model to a sub-national study to
ascertain the effects of recent development in the regional growth literature,
especially

in

terms

of

the

impact

on

the

national

economy,

spatial

autocorrelation and migration.
2.

Application

of regional growth analysis to Indonesia case, especially

in

examining the regional convergence process, searching for growth determinants
and ascertaining the role of spatial autocorrelation and migration in Indonesia's
sub-national growth.

1.3. Outline
Based on the intended contribution of the thesis, the structure will be as follows.
Chapter

1, this introduction, presents the background of the study, the research

questions and the expected contribution leading to the structure of the thesis. In Chapter
2, the literature on the implementation of regional (sub-national) growth studies will be
reviewed especially the debate on the impact of factor movement. Chapter 3 focuses on
methodology. Specifically, this chapter will address the methodology used in growth
analysis and its adjustment for sub-national studies. Chapter 4 will describe the
development in Indonesia's economy since 1975 and its regional economies at that
time.
The next chapters will be empirical. Chapter 5 surveys regional

income

convergence. T w o well known concepts of convergence, a (sigma) and absolute P
(beta) convergences are used in this chapter to examine regional inequality in Indonesia
since 1975. This chapter also examines the impact of national economic policies and
the possibility of "club convergence". Chapter 6 surveys regional growth determinants.
The empirical work will begin with a basic growth regression of provincial Indonesia
extending to the standard panel data and dynamic panel data model. This study not only
examines the performance of regional growth determinants but also the best empirical
technique and income proxy to be used. Chapter 7 commences with an evaluation of the
role of spatial autocorrelation in connecting provincial income growth. The application
of spatial factors will reveal how neighbouring regions can have an impact on the
provincial growth process. Chapter 8 analyses the impact of the inclusion of migration

in the growth study. A n overview o f the characteristics o f the migration origin and
destination regions will be provided to aid in understanding the empirical result.
Chapter 9 concludes the thesis. This chapter will first sum up the main

findings

especially from the empirical chapters 5 to 8. It will then look at the implication o f the
m a i n findings for regional growth theory and their specific application to the Indonesia
study case. Finally, it will reveal the limitations and possibility for extending the
research.
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Chapter 2

The Study of Regional Growth

2.1 Introduction
Economic growth is an important topic since it examines the performance of
one or more economy, its patterns and the causes behind its performance. Nevertheless,
development in the analytical framework of growth theory only progressed after Solow
and Swan launched their theories of growth in 1956. According to Sala-I-Martin (2002)
the major developments

in this framework

actually occurred starting with

the

contribution of Romer (1986), Lucas (1988) and Barro (1990, 1991).
These developments were in both the theoretical and empirical aspects of
theory. Data availability is obviously the reason behind the development of growth
empirics since Barro's (1991) regression. Nevertheless, the availability of data is also
supported by new estimation techniques such as the dynamic panel

estimation

technique. On the other hand, the developments in theory are mostly due to the
possibility of modifying the strong assumptions in the Solow growth model.
One of these developments is the application of growth theory to sub-national
studies. As with cross-country studies, data availability is one of the major motivations
for applying growth empirics to sub-national study. The second motivation is the
renaissance of regional economics and science in recent years. Krugman (1991) argues
that the study of sub-national economic interaction is one of the best ways to
understand

the

international

economy

especially

as

it

becomes

more

open.

Nevertheless, this also means, the application of this growth theory, theoretically,
should consider the nature of a sub-national economy that is typically more open to
neighbouring regions.
This chapter briefly reviews growth theory beginning with a brief picture of the
neoclassical growth model (i.e., Solow 1956) in section 2.2 followed by its critics. This
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will be followed by the development of growth theory in section 2.3. The application to
sub-national analysis will follow in section 2.4, with more discussion on spatial
autocorrelation and the impact of migration in sections 2.5 and 2.6, respectively.

2.2. Neoclassical Growth
2.2.1 T h e b a s i c m o d e l

The literature review c o m m e n c e s with the Solow-Swan model. Romer (2001, p.
1 and 7) claimed " T h e Soiow model is the starting point for almost all analyses of
growth". Early studies of intra-country economic growth were mostly based on the
Solow model (Rey and Janikas 2005). Sala-I-Martin (1996) claims this one sector-one
capital model is the most appropriate to explain the growth of regions in a country.
Solow (1956) and Swan (1956) both proposed similar neoclassical models at
almost the same time using the Cobb Douglas production function. This production
function can be described as
Y = K''{AL)''

(2.1)

where Y is output, K is physical capital, L is labour and A is an index of labour
augmenting technology, while (AL) is defined as the number of effective units of
labour (Mankiw et al. 1992).^ The model has one sector with one type of capital
because there is only one production function for the economy and this production
function has only one other factor of production besides labour, namely physical
capital. The assumption of constant returns to scale is another important feature of this
production function. This means if all production factors are increased in the same
proportion, output will also increase by that proportion. This implies diminishing
marginal returns for factors since the increase in output reduces if only one factor of
production is increased. The last but by no means least important feature is that this
production function is representing a closed economy since there are no factor flows
from outside the economy.
The accumulation of production factors is an important characteristic of the
model. Labour and the technological level are assumed to grow at exogenous constant
^ a is k n o w n as input share coefficient since it can represent the contribution of a particular input growth
to the growth of output.
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rates, so that effective labour as the combination of those two variables will also grow
at an exogenous constant rate. Meanwhile, the accumulation of physical capital comes
from the fraction of output invested in physical capital, which is constant and known as
savings. In calculating the growth of physical capital, the model has also taken the rate
o f depreciation (S) into account, to subtract from output. Yet, the most important
accumulation factor in the model is the accumulation of capital per effective labour
which comes from savings in output less constant growth in effective labour and
depreciation. Hence, the growth of income per effective labour is the fraction of the
accumulation of capital per effective labour given the form of the Solow-Swan
production function.
The model leads to the proposition that the economy will eventually converge to
a steady state condition. A steady state condition means the accumulation of capital per
effective labour will stop and be constant at a specific point. This happens because the
diminishing returns to capital mean the additional capital saved from the output will be
less than before and will eventually be just enough to cover the growth of effective
labour and depreciation. Nevertheless, the postulation that capital per effective labour is
constant in this condition does not mean there will be no growth per capita. Instead,
growth of the capital labour ratio, and hence growth of income per capita, is the same
as growth of the technology level. In that sense, this steady state condition is also well
known as a "balanced growth condition" and the fact that in this case the growth of
technology is exogenous means the model has been labelled an exogenous growth
model.
This convergence process has become a famous feature of the model. It follows
that i f all countries have the same production function with the same amount of factors
then all the economies will converge to the same point. It might not be true since the
constant point of capital per effective labour in the model will depend on savings
behaviour, growth of effective labour and depreciation, which are all exogenous. So the
end point for each economy will depend on these exogenous variables. Yet, the model
assumes faster growth of a poorer country in terms of per capita income or output if
those variables are controlled or set to be the same (Barro and Sala-I-Martin 1991,
Mankiw et al. 1992, Islam

1995). This concept is known as the conditional P-

convergence.
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2.2.2 Convergence: the unification of distribution
The concept of convergence has been widely used to analyse the disparity of
income among regions, also known as regional inequality. However, yff-convergence has
placed the focus on whether poorer regions grow faster rather than whether income or
output per capita will eventually become one unique value (unification of distribution).
The decline in dispersion of per capita income distribution across groups of economies
has actually been referred to as a-convergence,

which focuses on the magnitude of

income differences among countries or regions.'*
In a statistical distribution, standard deviation is the tool used to measure the
magnitude of differences among members and that is exactly what the a-convergence

is

named after. The Greek letter sigma is the mathematic symbol of standard deviation.
However, standard deviation as a measurement unit is not appropriate to compare the
dispersion of some distribution since it has a scale effect problem. For example, if there
are two distributions of student pocket money with an average of $50 and $100, the
meaning of $10 dollar differences is more important in the first distribution than in the
second. So it is usual to get higher standard deviation in the distribution with a larger
nominal value involved. As a result, there are some other methods to measure disparity
that are actually an improvement on a standard deviation, acknowledging the scale
effect. Williamson (1965) popularized the use of coefficient of variation of income,
which is a standard deviation divided by its mean, as a more useful concept to measure
income disparity. Researchers have also used the variance of log income (Dowrick and
Nguyen 1989, Barro and Sala-I-Martin 1990, Dowrick and Quiggin 1997) as the
measure that actually estimates the disparity based on the ratio of each value in the
distribution on their mean average. Another well known measurement tool in regional
inequality analysis is Theil's inequality measure (Theil 1967) which measures the
income disparity by the sum of logarithmic value of the share of an individual in the
income distribution.
The /^-convergence is named after coefficient p in the regression of growth as a
dependent variable and the initial value as the independent variable. The negative value
of this coefficient would mean, on average, the lower initial value the higher the
growth. There are two types of /^-convergence. The first is the conditional P* This means both /(-and cr-convergence concepts refer to inequality in terms of relative income since the
disparity is measured based on the performance of the other regions in that group.
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convergence discussed earlier. The second is absolute /^-convergence which occurs
when poorer economies are growing faster without controlUng any variable.
Ahhough different, the p and cr-convergence concepts are related. The major
difference is the object of measurement, a-convergence is concerned with the shape of
the distribution over time while y9-convergence is concerned more with the mobility of
the element in the distribution (Sala-I-Martin 1996). However, absolute yff-convergence
IS a necessary but not sufficient condition for ^-convergence. It is impossible to narrow
the distance between two ends of a distribution if the poorer economy is not growing
faster than the richer. Nevertheless, even if the poorer economy is growing higher the
distance between the two ends of the distribution may still not narrow. The easiest
example of this is when the poorer region is growing faster and so becomes the richer
of the two regions, but in the end the distance between the two points remains the same.
Therefore, the shape of the distribution remains the same but the position in the
distribution is filled by a different combination of regions. In this case there will be an
absolute /^-convergence without a ^-convergence. An empirical example is provided
using US data for individual states, as it shows the evidence of cr-divergence although
the poorer states grew faster (Higgins et al. 2003). This is because although in general
the poorer states grew faster than the richer states, some of the richest states still grew
much faster than all of the others.
The most recent development in the convergence issue is the possibility of the
existence of "club convergence" or "non-unimodal distribution", which means the
evolution of income distribution not going toward one common regional income, but
rather several subsets in the distribution converge to their own convergence point. Quah
(1997) shows this by estimating the dynamic process of income distribution using
stochastic kernels. He uses a first order auto regression-like scheme as the motion for
each point in the distribution. The mobility of those points show a rich country tends to
group with other rich countries and that they therefore have their own mode of
distribution. As a result, there will be two modes in the distribution instead of one. This
phenomenon is known as the emerging "twin peaks" that cannot be seen using either a
or ^-convergence measurement tools.
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2 . 2 . 3 T h e critics
The Solow-Swan neoclassical growth model has several critics. Most have
focused on the inconsistency between the prediction in the model and the stylized facts.
The importance of the capital accumulation process as the growth determinant and the
existence of convergence are the points that attract the most criticism.
Concerning the significance of capital accumulation in explaining

income

growth, the model points out that the growth of per capita income is equal to a
proportion of growth in the capital labour ratio and will eventually go to the steady state
point where the capital labour ratio is detennined by exogenous factors, namely savings
behaviour, population growth and technology levels. However as Romer (2001) noted,
where there is a significant difference in per capita income growth across countries,
there should be a major difference in per capita capital accumulation, but that has not
been the case. Moreover, Easterly and Levine (2001) have shown growth in income
does not correspond with capital accumulation. Specifically, in most countries the
pattern of capital accumulation is far steadier than that of income growth, and the
stability of capital accumulation has not been mirrored by income growth which has
fluctuated in some decades.
Romer (2001) and Easterly and Levine (2001) point out that factors other than
capital accumulation are responsible for income growth, and that technology progress is
the most likely factor. The role of technology in determining income growth per capita
is merely an exogenous variable in the Solow-Swan model and there is no detailed
explanation. Prescott (1998) also found that the different technology levels represented
by (A) could not be explained by the different publicly available stock of technical
knowledge. The variable (A) here is slightly different with variable (A) in equation (2.1)
since here, (A) augments labour, capital, and other factors in production functions. As a
result, the term "total factor productivity (TFP)" is mostly used in the current literature
to represent differing levels of (A) in various countries. What comprises TFP is now
considered an important issue and research into growth has since focused on what
determines TFP (Durlauf and Quah 1999, Easterly and Levine 2001).
The absence of convergence in the real world is a second problem for the
Solow-Swan model. There are two ways of looking at this. First, from cross-country
studies, despite the rapid growth of China and India, the gap between the poorest and
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richest countries far from becoming closer has grown ever wider (Easterly and Levine
2001). Second, rich countries do not experience the phenomenon of slowing growth.
Their capital continues to earn a high return. This means there is no movement toward
steady state which validates the diminishing return assumption in the Solow-Swan
model. Graham and Temple (2006) support this criticism. They compare income
distribution for 1970 across 127 countries, to 2000. They find that a significant
proportion of these countries remain in a poverty trap. This then is a major explanation
for the absence of convergence.
Meanwhile in the sub-national context, it has long been indicated that regional
economies

within

a

country

have

experienced

Kuznet's

phenomenon

where

convergence only starts after the divergence process (Williamson 1965). One of the
main reasons is that given its limited resources, it is more plausible for developing
country to improve its relatively more developed regions first. Specifically, it may well
be easier to invest in regions that at least already have the basic infrastructure. Given
that more developed region with basic infrastmcture and other resources are usually
richer, regional economies within a developing country that follow this course should
experience a divergence process instead of convergence.
Third is a criticism by Brock and Durlauf (2001) on parameter heterogeneity.
By implementing the Solow-Swan model in a cross-country econometric study, the
parameter of other inputs or growth-determinant variables will be the same, that is,
there should be parameter homogeneity. This means the impact of an additional unit of
capital on growth in the US growth is the same as the impact of an additional unit of
capital in an African country. Brock and Durlauf (2001) find this to be an unlikely
proposition since countries are complex heterogenous entities. It could similarly be
questioned whether the parameter would be homogeneous in different periods even for
a single economy.
Eventually, Solow (2001) responded and commented on the criticisms and his
model itself His first important comment is that the 1956 model was built to see the
dynamics of one economy and was not "explicitly" intended for cross-country analysis,
although implicitly it is possible on several conditions. First of all, the economies
compared should have "something in common", specifically, similar technological
knowledge. Concerning the rejection of technological knowledge as the explanation of
variable A, Solow (2001) asks critics to look at the basic assumption behind the model
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in the first instance, which is of a very narrow economy with only one good. As a
result, to go to the real world, especially in cross-country analysis, it is necessary to
relax some of the assumptions. Given so many differences among countries, A can then
be seen as TFP. However, changing A to TFP and model it through some variables will
only give a picture of empirical coiTelation, while the analytical framework of factor
accumulation will stay the same.
Solow (2001) also noted the importance of choosing the "right" countries and
periods to be analysed. Growth theory is based on the growth of an industrial economy.
Specifically, for the theory to work there has to be a planned economy or a well
developed

market

economy

mechanism.

This

probably

refers

to

the

capital

accumulation process where a proportion of output can easily be saved to accumulate
capital in the following period. As a result, application of the theoretical framework to
developing countries' growth is still possible, although it needs extra caution. Solow
(2001) does concede Brock and Durlauf (2001) point regarding a heterogenous
parameter in a different period or different economies. However, he maintains that not
only w a s his model intended to analyse only one economy, but that such a change
would only be significant after at least 30 years, otherwise the difference could have
been dominated by "demand-driven business cycles".
Following

this

discussion,

the

thesis

will

conduct

the

test

of

income

convergence i.e., measuring the existence of absolute convergence before relaxing the
assumption to analyse the TFP variables as growth determinants. The thesis will not
discuss the possibility of parameter heterogeneity due to a relatively short period of
observation.

2.3 Developments in Growth Analysis
Subsequent research in this area has attempted to develop a framework that can
address the dissatisfaction with S o l o w ' s (1956) growth model. The following sub
section briefly describes this development as an exercise in theoretical model building.
It starts from models with additional or augmented capital and moves on to other
models that try to explore whether there are other factors that could determine the
Solow-Swan exogenous variables, such as the saving rate (i.e., capital accumulation
process) and population

growth

in order to enable the model to have

greater
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explanatory power on world income growth. The rejection of the

convergence

proposition and the development of a model with more than one sector in the economy
are recent key developments in growth theory.

2 . 3 . 1 M o d e l w i t h m o r e t h a n o n e t y p e o f capital
Models have been established with more than one type of capital to develop
greater explanatory power, because the accumulation of physical capital alone cannot
explain the growth of income differences as much as indicated by the Solow-Swan
growth model. One of the most well known applications is the addition by Mankiw et
al. (1992) of the stock of human capital as another input in the production model. The
new capital input is assumed to have a similar accumulation process as physical capital
in the Solow-Swan model. Empirically, Mankiw et al. (1992) claim the inclusion of
additional capital in the growth regression would reveal the real magnitude of the
impact of the physical capital accumulation process on growth and argue that its impact
is not as large as the Solow-Swan model predicted. Instead, the accumulation of human
capital could account for a high percentage of the explanation for cross-country
variations of income in three different country classifications.
Some research has also disaggregated physical capital to have more than one
type of capital in the production function. Public and private capital as two capital
inputs in the production function is a well known example. Aschauer (1989) undertook
a time series analysis arguing there will be a positive spillover effect from public
investment in infrastructure to private capital productivity. This can be illustrated by the
provision of roads, electricity, gas and mass transit systems that complement private
machinery and vehicles. As a result, the true value of their significant impact on growth
can only be estimated after the separation of these two types of capital in the production
function. Nevertheless, Barro (1990) argued that public investment also has a negative
externality impact on private investment since it is funded by taxes taken from private
agents like firms and households. So, instead of being invested by government, it could
be invested by private agents. As a result the impact of public investment on growth
would not be linear; instead there could be an optimum government share in the
economy. The same idea can be applied to some other types of capital such as
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equipment investment. De Long and Summers (1992) argue that there is a substantial
spillover from equipment and machinery capital to other capital.

2.3.2 Endogeneity o f growth
Other models try to explore endogeneity in the Solow-Swan model in order to
derive more explanatory power from the model. This is done in three ways:
endogenizing the exogenous steady state determinants (capital accumulation

and

population growth), introducing the explanatory factors o f the exogenous technological
growth, and rejecting the existence of the steady state. As an example of the first
approach,

Cass (1965) and Koopmans (1965) look at the endogeneity of the Solow-

Swan physical capital saving based on Ramsey's (1928) notion of individual behaviour
toward consumption and capital accumulation. This model leads to the proposition that
an individual's propensity to save depends on the capital return, its time discount rate,
and also the diminishing value of consumption utility. In other words, consideration is
given to how much will be gained from saving, compared to the implicit loss of not
being able to immediately consume.
On the other hand, Becker et al. (1990) observe the endogeneity of population
growth or, to be more exact, the fertility rate. This is based on the fact that the
production and rearing of children is very time intensive. As a result, there will be an
opportunity cost of having a child. It follows that the higher individual income the
higher the opportunity cost will be. This means higher income will have a negative
impact on population growth.
The famous convergence proposition has also been rejected in the development
of the growth model. The idea that the economy progresses and then becomes stuck in a
balanced growth condition has been abandoned. This result has come from a model
with a non diminished input return or increasing return production function. One way
this can be shown is by the famous ''A/c" model introduced by Rebelo (1991), or by
using the Constant Elasticity o f Substitution (CES) production function with a high
elasticity of substitution (Durlauf and Quah 1999). As a result the capital labour ratio
will not decrease as income increases. Having the CES kind of structure, the model
purports to explain why a poor country cannot catch up with a rich one and how its per
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capita income growth would not be solely detennined by exogenous technological
growth in a stagnant balanced growth condition.
However, some researchers claim the convergence proposition is still valid, but
that so called technological growth is not exogenous. Durlauf and Quah (1999) argue
that the empirical result of various papers shows the existence of convergence,
especially conditional /i-convergence as the initial income has a negative relationship
with growth per capita. As a result, the conditioning variables other than capital and
labour accumulation factors can actually represent the technological growth in the
"balanced growth" condition. In other words, these factors determine the unexplained
technological growth or growth of TFP (A) that then becomes the endogenous variable.

2.3.3 M o r e sectors of production
Recent growth models tend to use both constant returns and increasing returns
to scale production functions as the economy is constructed with more than one sector
of production. Romer (1990) has built a model with three sectors, which produce final
output, capital good, and research. From these three sectors Romer (1990)

set

knowledge in the research sector as having no diminishing return as research is built on
the base of past knowledge, so that knowledge in the research sector will eventually
generate long run growth. The model could be compared to Lucas (1988) whose model
has only two sectors - a final good and human capital. In this case, human capital
accumulation has a diminishing return property as for an individual. However, Lucas
(1988) adds a human capital externality in the final good production function. So
although the return of human capital is diminished individually, due to the externality it
could generate growth in the economy. Howitt (2000) has a similar model that puts the
externality directly in the production function of an innovation sector that proposes the
accumulation

of knowledge

depends

on

the difference between

the

country's

knowledge and the knowledge of the most developed country.
Lucas (1988) also introduce a model with more than one production function
has also been developed to analyse the interaction of two or more economies. He has
built a model of two economies involved in international trades' each with its own
production function in the form of CES. His model shows an economy with high
technology and low elasticity of substitution will face a drop in its terms of trade, since
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a large production of output means large supply in the global market. A model with two
regions has also been built by Faini (1996). His model analyses the movement of
production factors between these two regions, providing both production functions have
increasing returns to scale, and concludes that convergence between these two regions
is determined by the migration decisions of their labour force.

2.3.4 Growth determinants
The development of growth theory has introduced the idea that growth of per
capita income is not merely an exogenous variable but instead is detennined by some
engines of growth. However, this idea cannot be tested empirically, because the
structure of the theoretical growth model is too complicated to be appropriate for
empirical purposes (Sala-I-Martin

1997). For example, Barro (1991) collects the

variables from Solow (1956), Cass (1965), Koopmans (1965), Lucas (1988), Romer
(1990), Becker et al. (1990), and Rebelo (1991) to be estimated in one linear model to
ascertain which variable actually detemiines growth according to the data. He was
followed by other empirical research to examine a larger number of variables to seek
the "real" detemiinants of growth (Levine and Renelt 1992, Sach and Warner 1995,
Sala-I-Martin 1997).
Durlauf and Quah (1999) list 87 specific variables in 36 different categories that
have been examined as growth engines or growth determinants in Barro's (1991)
regression. They argue that despite the massive development

in the

theoretical

framework, these variables are actually the explanatory variable of TFP or the variable
A in the Solow-Swan model. The basis of this statement is that most empirical growth
studies found the existence of conditional y?-convergence meaning the growth can be
explained by A as the balanced growth condition is achieved. Hence the growth engines
should focus on the explanation for A as they become the sources of growth.
Nevertheless, although many variables are listed by Durlauf and Quah (1999), only a
few have been discussed as the main growth engine, in cross-country studies andalso in
regional or sub-national studies. A m o n g these variables are investment, population
growth, human capital, infrastructure and openness.
Investment is the key variable directly implied by the Solow-Swan growth
model as, in terms of total output share, it represents the saving of physical capital in
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the economy. In the model, physical capital saving could enhance both the income level
in steady state and the speed in achieving a balanced growth path. This theory is backed
up by the empirical results that estimate the robustness of this variable compared with
other growth regression variables (Barro 1991, Levine and Renelt 1992, Mankiw et al.
1992, Sachs and Warner 1995, Caselli et al. 1996). Nevertheless, the investment and
income comparison across countries shows the superiority of this variable is not as
strong as earlier predicted (Mankiw et al. 1992). Moreover, the direction of causality
could be from growth to investment rather than vice versa (Blomstrom et al. 1993).
Barro (1996) shares this view in pointing to high growth prospects as the reason behind
high investment.
Population growth or the fertility rate is also taken from the Solow-Swan
growth model. A negative relationship to per capita growth is predicted in the SolowSwan growth model as well as in most of theoretical and empirical studies.^ The main
reason is that the productivity of the additional population will be lower than previously
since each will now have less capital than before. However, the fertility rate seems to
dominate this negative relationship. Barro and Lee (1994) indicate a positive impact for
population growth on income per capita growth if the fertility rate is controlled. This
means other sources of population growth beside fertility, such as positive net
migration or a low mortality rate, could actually increase per capita growth.
H u m a n capital, in growth and level, is the most common additional variable in
growth regressions. Although some other measures of human capital, such as health
and education, have increasingly attracted attention as possible growth engines. Lucas
(1988) defined human capital as the general skill level, indicating that human capital
contributes to production by increasing worker productivity besides directly increasing
output through

its externality. The impact of human capital accumulation

also

contributes to higher technical progress by affecting knowledge accumulation (Romer
1990), lowering population growth (Becker et al. 1990), or both (Galor and Weil 2000).
As a result, human capital should have a positive impact on growth and could even be
the m a j o r engine of income growth per capita (Mankiw et al. 1992).
H u m a n capital can also be measured by the productivity of the existing
population. Persson and Malmberg (1996) used the age structure as a proxy for

^ See Becker et al. (1990), Levine and Renelt (1992), and Mankiw et al. (1992).

23

productive population. As this productive population is either working or looking for
work, the proxy can also be used to represent informal human capital accumulation
such as leaming-by-doing

or on-the-job-training.

Another appropriate proxy for

productive population is the participation rate (Ferreira 2000).
Infrastructure is another factor predicted to have a major impact in boosting
growth. Aschauer (1989) pointed out that public provision of core infrastructure, such
as streets, highways, airports, mass transit systems, electricity, gas, water and sewerage,
has a positive spillover effect on productivity. The explanation can be that this
infrastructure is considered important in lowering transportation costs and hence raising
the connection and redistribution effect among regions (Rietveld 1989). Infrastructure
will also lower the installation cost of capital (Henderson

2000).

Nevertheless,

Rietvield (1989) also reminds that infrastructure provisions have often faced a
decreasing return when a particular infrastructure is already adequate in an economy
but the economy keeps adding that same infrastructure. In addition, Justman et al.
(2002) show that a region offering differentiated infrastructure is likely to be the one
that benefits the most since it faces less competition in attracting certain kinds of
capital.
Openness is another important engine of growth that captures the gains from
international trade (Sachs and Warner 1995). The gain could be from the existence of a
market for industrial and agricultural output and also the availability of inputs at a
reasonable price. Amiti and Cameron (2004) modified the theoretical structure built by
Redding and Venables (2004) and confirmed the significance of this market and
supplier access in determining industrial income across Indonesia districts. Temple
(2002) further identified fast growth of trading partners as a reason why Indonesia
could have experienced high growth in the past.
The search for a growth determinant in Chapter 4 will be conducted following
this development in growth analysis. The endogeneity of growth is the main reason
why the analysis should be conducted. Although the search will try to examine all the
available candidates for growth determinants, it will follow the one line regression
approach introduced by Barro (1991) that does not really show the existence of more
than one sector e c o n o m y in the model.
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2.4 From Cross-country to Intra-country
Applying the analytical framework of growth theory to intra-country study is
not u n c o m m o n . Rey and Janikas (2005) indicate more than 30 countries have been
analysed for their growth convergence or inequality, partly using the Solow-Swan
convergence framework. Basically, neither Solow (1956) nor Swan (1956) specified the
subject in their model as a country. Swan (1956) used the economy as the subject while
Solow (1956) used the community as the subject, although later on, he also used the
e c o n o m y as his subject (Solow 1988, 2001). In the on-going development of the
f r a m e w o r k , some researchers have specifically described the subject as a country
(Lucas 1988, Mankiw et al. 1992) while others have stayed with the economy as the
subject (Romer 1990, Barro 1990). So, at least, there is no actual restriction in applying
the growth framework beyond the country as the subject.
In addition, the Solow-Swan growth model is built on the behaviour of a
production function. A production function in a theoretical framework can represent
any productive agent in an economy. As shown by the classic Robinson Crusoe
economy, it can even represent a person where he has coconuts as output and his
working time as the input. As the mode! has been developed, it has been adapted to
accommodate the decision of a household to detemiine some variables that used to be
endogenous in the Solow-Swan model. Yet, the classic Robinson Crusoe economy
could also be built by this combination between the household and productive agents.
Having more than one sector in the model would render doubtful the representation of a
one-person economy. However, it is reasonable if the model comprises more than one
sector and represents a large community such as a province. Based on that argument, it
is realistic to apply the growth model at the state, province or district level.
O n e major differentiation of the sub-national analysis in this context is the level
of interaction between economies. There are several barriers that could significantly
decrease interaction among economies as they increase interaction costs (Nijkamp et al.
1990). The barriers among

sub-national

economies

are often considered

to be

significantly less than among countries especially in term of tariff, fiscal, protection,
currencies,

laws and regulations. Nevertheless,

Sala-l-Martin

(1996) argues that

openness and commercial integration among regions in a single countiy has actually
m a d e the existence of intra-country convergence more likely, so that growth theory can
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work more effectively in this kind of study. Furthermore, his empirical results for intracountry studies show the value of

has not changed substantially given the control

variable. This means the speed of convergence among sub-national economies is not
affected by other factors. While this may be the case for the developed countries
examined by Sala-I-Martin (1996), the results from developing country studies are less
convincing in that they show a much less significant convergence process and
sometimes even divergence.^ Some of these studies also show the growth and
convergence processes can be affected by changes in the economic, social, and political
situation in a country. It follows that the application o f growth theories in sub-national
studies, especially in developing countries, have to place additional concern on the
impact of national policies, interaction among regions, and also data availability.

2.4.1 Variables and data availability
One concern relates to the different variables that could be applied for crossregional

observations

in a single-country

compared

with

cross-country

studies.

Basically, growth theory has become less explicit about the growth determinants, so
there is a wide range o f variables available (Sala-I-Martin 1997, Levine and Renelt
1992, Durlauf and Quah 1999). Yet, not all variables used in cross-country studies are
relevant for a cross regional study. This is partly because some may not be collected for
regional purposes in a particular country, but it is mostly because some are invariant
across districts because these variables reflect national or central government policies.
An example can be taken from the list of variables given in Table 2 of Durlauf
and Quah (1999). From 87 specific variables listed, some are indices constructed by
international studies or agencies to differentiate the performance of countries in
particular areas which are hard to measure quantitatively. Falling into this category is a
corruption index (Mauro 1995), a capitalism index (Sala-I-Martin 1997) and some other
political variables (Levine and Renelt 1992, Barro and Lee 1994, Sala-I-Martin 1997).
Some other variables in those cross-country studies are invariant in singlecountry studies. One clear reason for this is that the variables are determined by
national decisions or national policy. As an illustration, some authorities in a country

'' This has been largely discussed in Jian et al. (1996), Cashin and Sahay (1996), Ferreira (2000), Azzoni
(2001), K l u m p and Nguyen (2004), Milanovic (2005), and Serra et al. (2006).
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are c o m m o n l y coordinated and controlled by the central government, such as foreign
affairs, defence, monetary, fiscal, and trade policies. In this case, it means most of the
variables related to these functions are uniform across the country. This is true for
exchange rates, the legal system, public debt, and trade policies.
Apart from variables that are relatively uniform in the sub-national context,
there are some that would probably differ amongst regions but data are not collected
consistently over a long time period. The main reason for this is because the vanable is
not considered important in the sub-national context or is important only in a certain
time period. One example is corruption in Indonesia. Before decentralisation this
variable was not considered important in the provincial context, since it was dominated
by national corruption, so it was presumed to be arguably less important.
On the other hand, the variables used to proxy income in cross-country studies
cannot be as many as in single-country studies. Per capita gross domestic product
(GDP) is a proxy that is mostly used in cross-country studies since it is uniformly
measured across countries, although such a measure is sometimes considered a poor
proxy for socio-economic welfare or at least real income. There are usually more
variables available to represent income in single-country cases as they are produced by
a statistics agency. Personal income is the most direct measure that is often used to
represent income. It is used in the US (Persson and Malmberg 1996, Higgins et al.
2003), Canada (Coulombe and Lee 1995), Sweden (Persson 1997), and elsewhere. The
measurement of personal income can differ a m o n g countries. Moreover, there is also
earned income, disposable income and income plus social transfers. Less direct
measures are also often used. Labour productivity can be used because it should
represent real market wages (Paci and Pigliaru 1997). Expenditure is also often used to
represent income since the real value of an individual's income can be represented by
how much their expenditure (Balisacan et al. 2002, Noorbakhsh 2003). Nevertheless,
G D P is still the major proxy of income.
In Indonesia for example, most of the regional records come from the one
source, the Central Statistics Agency (BPS). One advantage of this is that the definition
is uniform and comparable between regions at one particular time. Income is a good
example. It is possible to have several proxies of income in sub-national studies, since
the definition and collection processes are similar. On the other hand this is difficult in
the cross-country context since it is not just the recording process that could be
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different but also the way the income is distributed. Taking this as a consideration,
three proxies of income will be used for this dissertation - Gross Regional Domestic
Product (GRDP) per capita, non mining G R D P per capita and household consumption
expenditure per capita.'

2.4.2 The impact of national policy
Growth studies at the sub-national level also need to ascertain the impact from
any shock in the national economy. National policy could have a different impact on
different regions. For example, Indonesia's trade deregulation during 1986-1991 had
more impact on regions that were already relatively open and had a high services or
export share in GDP. Jian et al. (1996), Hanson (2003), and Serra et al. (2006) are
examples of studies that look at how changing national policy or the national socioeconomic situation could affect the growth process at the sub-national level. Jian et al.
(1996) show the impact of China's economic transfonnation from central planning in
1952-1965 to market reform in 1978-1993 on its sub-national economic convergence
process. Hanson (2003) examines the impact of globalization on the Mexican economy,
while Serra et al. (2006) compare the impact within some Latin American countries.
Nevertheless, there are some national policies that have a common impact on
sub-national economies and are less likely to affect the convergence process. These
include fiscal policy, family planning, and compulsory primary schooling. In a growth
regression, these kinds of national impacts will be captured by the year dummies since
they vary over time, but stay the same across regions at a particular point in time. The
d u m m y will also capture world economic conditions. However, for the Indonesian case,
it is reasonable to assume the impact of national policy or national economic conditions
is more dominant than the impact of the world economy. Besides, the role of the
national economy is dominant given the centralised nature of Indonesia before 2001,
and the impact of world conditions on the regional economy via the national economy.
While this is not always the case, the impact of oil prices on mineral-rich regions has
been muted by the retention of oil revenue by the central government.

' It is important to note that the use of expenditure is best seen as a proxy of income based on the
assumption that most of the income is expended. As a result expenditure cannot be an automatic
representation of income.
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2.4.3 Relations a m o n g regions

Another concern is that close interrelationships among regions can affect the
pattern of their income growth. This is because the Solow growth model as the basis of
growth models is built on a production function of closed economy. This assumption is
reasonable if there is a barrier or boundary in the economy that makes interaction with
its neighbouring economy insignificant. Nijkamp et al. (1990) identify natural or
physical barriers, tariffs, fiscal, protection, and institutional differences, such as
currencies, laws and regulations as well as language and cultural differences as being
a m o n g the more significant barriers. They argue that these barriers can increase
transportation and communication costs and hence interaction costs among economies
thereby

reducing

any

interaction

significantly.

The

existence

of tariffs, fiscal,

protection, and institutional differences are even more likely in a cross-country study,
making it more reasonable to assume insignificant interaction between economies.
Barro and Sala-I-Martin (1990) admit it is not plausible to apply this assumption for
intra-country studies, where people, goods, services and to some extent capital should
m o v e relatively freely.
For intra-country studies, the impact of one region's performance on the growth
of other regions and vice versa should be significant. Given the assumption of free
movement, the quantity and quality of the input of one region can be easily transferred
to any other region. The different income or return each might receive will determine
the pattern of this movement. Competition is high in the goods and services market
amongst provinces. Free movement of production output means there is no separation
of market amongst these regions. This competition and to some extent complementary
behaviour

generates

more

productive

regions

(Richardson

1973,

Helpman

and

K r u g m a n 1985). T h e resulting flow of goods, services and people would also lead to a
high flow of infonnation as a base for technology and knowledge spillovers. As a
result, the productivity of one region will also be determined by the common
knowledge or technology amongst these regions (Lucas 1988).
Some modifications have taken place in accommodating this impact both in
theoretical and empirical studies. One is to explore how factor mobility among regions
has an impact on the growth of income per capita and its convergence. In this category.
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researchers have looked at the direct impact of net migration (Barro and Sala-l-Martin
1991, Cashin and Sahay 1996), the mobility of labour between two regions (Faini 1996,
Fujita et al. 1999), as well as the mobility of labour with high human capital (Haque
and Kim

1995, Beine et al. 2001). Meanwhile other researchers have

directly

mvestigated the spatial relationship of growth among regions (Anselin 1988, Rey and
Montouri 1999).

2.5 Spatial Autocorrelation
The notion of spatial autocorrelation is similar to the concept of autocorrelation
in time series analysis. Nevertheless, the word "spatial" refers to geographical location
rather than time. In particular, it refers to the location relative to neighbouring regions.
Spatial autocorrelation started from the concept of spatial dependence, defined as the
link between the performance of surrounding regions and the performance of a
particular region based on geographical location (Anselin 1988). This is also known as
"the neighbourhood effect", since it is already well illustrated that a neighbour's
behaviour can influence the behaviour of an individual or a household. In the empirical
analysis, this dependence was later modelled in a very similar manner to the auto
regressive process in solving the autocorrelation problem.
Spatial autocorrelation analysis has been used in many social science studies. It
has become increasingly important for any study that includes location of human
activities, the construction of social space and its relationship with the physical
environment. Goodchild et al. (2000) list studies from the field of environmental and
climate change, and health and disease, as well as criminal justice as examples of noneconomic studies using spatial analysis. In economics, Florax and van der Vlist (2003)
found studies in labour markets, population-employment dynamics, housing and real
estate as well as economic growth that have employed spatial analysis.
Although it has been considered important in general economic theory, spatial
analysis implementation is still focused on sub-national studies. This is because it is
reasonable to assume there are fewer barriers between two sub-national economies with
shared economic activities, as indicated by LeSage (1999). However, the fact that subnational

administrative

and

"real"

economic

boundaries

rarely

coincide

is

not
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considered a major reason for spatial dependence. Instead, Rey and Montouri (1999)
have pointed to technology diffusion, factor mobility and transfer payments as factors
that drive spatial dependence. This means spatial dependence is more likely to be
determined by the interaction and linkage between economic activities rather than the
scale of economic activities that straddle administrative boundaries.

2.5.1 T h e spatial factor in g r o w t h empirics
The impact of spatial conditions or location on growth has been acknowledged
in the literature. This acknowledgement is important because, in econometric analysis,
the addition of the spatial approach may change the estimation result (Anselin 2001,
Florax and van der Vlist 2003). In more general discussion, the impact on growth of the
location factor has been seen from the aspect of absolute location, the characteristic of
absolute location and relative location. Absolute location is where the country or region
is geographically situated. It can be represented by the use of latitude as a determinant
of growth (Gallup et al. 1998). Another representation of absolute location uses the
larger regional area where it belongs, e. g., a regional variable (Sala-I-Martin 1997).
Meanwhile, the impact of location characteristics has been implemented in the form of
a location that has an advantage or disadvantage in achieving growth, such as coastal or
landlocked areas (Sachs and Warner 1997).
Relative location refers to the location of a region measured by other regions in
the observation, representing the connectivity among these regions. The discussion of
economic connectivity started as the implementation of growth empirics in the subnational context in Barro and Sala-I-Martin (1991). They argued that the growth
connection among economies is more likely to occur in sub-national studies where
there are fewer barriers among economies. The main hypothesis of Barro and Sala-IMartin (1991) regarding the impact of economic connectivity is based on the
implementation of the Solow-Swan growth model in two open economies. This growth
model indicates that, in the absence of barriers, there will be factor (labour and capital)
mobility between these two economies in searching for a higher return, hence affecting
growth performance and convergence.
The main difference between the third type of location and the first and second
is that the impact of this regional connectivity will depend on the perfomiance of other
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regions. In other words, the growth analysis has to incorporate the neighbourhood
effect and trigger the need to use spatial techniques.

2.5.2 Spatial heterogeneity
Spatial autocorrelation has to deal with spatial heterogeneity. The latter concept
refers to the variation in spatial relationships among regions (LeSage 1999). This means
different regions can have a different impact on each other due to their relative
locations. Generally, the relationships among regions will be varied. Spatial conditions
provide the information needed to differentiate this impact. The remaining question is
whether relative geographical location plays a significant part in determining the
distribution of the relationships and hence become a valid additional information set, or
a basic assumption of the distribution.
This geographical location is disclosed in the form of what is referred to as a
spatial weight matrix. The matrix is a square matrix with the number of rows and
columns

representing the number of regions or individuals in the

observation.

Geographical location data and information indicate the distribution of the relationship
by filling the elements of the spatial weight matrix. The basic spatial matrix should be a
symmetrical matrix, and in standard practice the weight in the diagonal or of the same
region is set to be zero. Furthermore, it is also usual practice to standardize the matrix
element by the sum of each row to make measurement of any statistics in spatial
autocorrelation analysis much easier.

2 . 5 . 3 T h e e x i s t e n c e o f spatial d e p e n d e n c e
There are several reasons to presume spatial dependence exists at a sub-national
level. The first reason that emerges in regional studies is that the administrative
boundaries used to identify regions do not necessarily reflect the boundaries of
economic activities (LeSage 1999, Rey 2001). For example, a market activity in one
administrative region such as a province can attract consumers and producers from
other administrative regions. The second reason is that the activity itself could have an
interaction or spillover effect among locations (LeSage 1999). This can be illustrated by
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an individual in another administrative region who can undertake an economic activity
more efficiently due to the existence of that market. There are many kinds of spillovers,
but Rey (2001) specifically mentions the human capital spillover as being this form of
cross regional

interaction.

Based on these two illustrations, common border

or

boundary contiguity and the distance between regions understandably become the most
c o m m o n additional infomiation as the closer the location of that individual to the
market the more likely it is, he or she can take advantage of the market.
Wider scopes of interactions or linkages between economies, such as factor
mobility, spillover and market relationship, are also often mentioned as major factors
explaining spatial dependence in economic analysis. Labour mobility is one factor that
is often explored as the connection of two economies' performance, especially in
economic geography (Fujita et al. 1999) and in economic growth (Seine et al. 1999).
For example, the "Core-Periphery" theorem focuses on the impact from the mobility of
people searching for better wages, while the "Central Place" theorem puts more focus
on mobility in searching for better services. More recent economic growth studies have
also considered the human capital embodied in the labour involved in this mobility as
one major mechanism of the spillover effect among economies.
The spillover effect is an important factor in spatial externalities and it has been
central in building spatial autocorrelation analysis (Goodchild et al. 2000). Knowledge
is often identified as the source of this spillover. Lucas (1988) showed how c o m m o n
knowledge or technology among regions determines the productivity of one region in a
growth model. Furthermore, Lucas (1993) developed a model that demonstrates the
interaction between two economies based on human capital spillover. There is another
form of spillover, such as the impact of competition among regional markets or the
flow of direct investment across regional boundaries.
Another way to make sense of spatial dependence in term of the market or trade
is by input-output linkages with neighbouring regions (Fujita et al. 1999). The existence
of these linkages will support the growth of one economy especially in the industrial
sector

where

the

inputs

of production

often come

from other

economies.

A

neighbouring region is the most likely source of these inputs including labour and raw
material, since being a neighbour means the transport cost of these inputs will be less.
Transportation cost is also the reason why spatial factors such as distance can provide a
good indicator of how much impact one region can have on others since longer distance
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means higher transport costs of any material or labour. Yet, the development of
transportation

technology

may

change

this

view.

Besides

providing

inputs,

neighbouring economies also provide a market for a region's output and the demand of
the output will be influenced by the economic perfonnance of these neighbours.

2 . 5 . 4 T h e w e a k n e s s e s o f spatial a n a l y s i s
Nevertheless, the arguments supporting the existence of spatial dependence also
draw attention to the main weaknesses of its analysis. First, spatial conditions cannot
always

explain

factor

mobility,

spillover

and

market

relationship.

The

rapid

development m transportation and communication is the mam reason for this. With
contemporary

levels of transportation

and

communication,

labour

should

have

infonnation about income opportunities that is not necessarily in neighbouring regions
since non neighbouring regions are also accessible. The production scale is another
reason why the spatial factor could fail in explaining the economic relationship among
regions. The high scale of production supported by the existence of markets for the
output may make the transportation cost per unit of output immaterial. As a result, it is
possible for an economy with abundant market demand and an economy with a high
scale of output supply to be interacted through trade even though their locations are
relatively far away from each other. In contrast, even in a sub-national context, natural
barriers also interrupt spatial relationships since communication and transportation
difficulties can result in two proximate regions having a weak economic relationship.
Social and political factors like ethnic conflicts or an ideological differences barrier can
also cause this kind of failure (Nijkamp et al. 1990).
Second, even if the magnitude of factor mobility, spillover or market linkages is
likely to be most affected by distance or contiguity, the direction can be either positive
or negative. A negative effect can come from the competition effect in the case of a
neighbour producing similar output. It can also come from backwash effects where the
production

inputs

are

replaced

by

a

neighbour's

economic

activities.

Spatial

dependence can recognize only one direction of impact which depends on the
coefficient estimate for the spatial information matrix. Since the elements of this matrix
are calculated from distance or contiguity, it is not possible to have a negative sign in
the matrix. As a result, the spatial impact in this kind of analysis cannot incorporate a
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correlation a m o n g these regions that can be negative for some and positive for others.
This also means the region may be spatially independent and as a result, spatial
infonnation is not relevant in explaining the correlation. Hence other analytical tools
are needed.

2 . 5 . 5 Spatial a n a l y s i s a n d g r o w t h e m p i r i c s
Due to developments in growth empirics, the technique used to recognize
spatial effects has also varied. Initially, the spatial analysis technique was built for a
cross section database and dealt with Ordinary Least Square (OLS) estimation (Moran
1948, Anselin 1988). This was also the case for the growth empirics initiated by Barro
(1990). Yet, the econometrics of growth empirics has developed rapidly since the
availability of panel data, especially after Islam (1995) revealed the weakness of cross
section O L S estimation compared to panel data fixed estimation. The development of
growth empirics keeps expanding, mainly due to the implementation of the Arellano
and Bond (1991) generalized method of moment ( G M M ) dynamic panel estimation by
Caselli et al. (1996).
While spatial econometric techniques have progressed, albeit slowly, with new
developments in the growth empiric, two problems are encountered with application of
the Anselin (1988) procedures. The first arises from using panel data methods and in
particular the fixed effect estimation approach that is considered more consistent in
growth regressions. This raises a question as to the consistency of the spatial parameter
p at each point in time and the homogeneity of this parameter across regions. Anselin
(1988) claims the standard log likelihood approach like the one that applied for cross
section data can be applied. It performs well on cross section equation that already set
in demeaned form (i.e., the number is subtracted by its mean value across time) as is
done with fixed effect estimation. The spatial parameter may still not be estimated
consistently, especially when a panel covers a small period of time combined with a
large n u m b e r of regions, but the parameter for the other growth determinants will still
be consistent.
The

second

problem

is the

specific growth

regression

problem

of

lag

dependence in the equation. The form of the generic growth regression includes initial
income or a lag dependent that is crucial in convergence analysis as well as affecting
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the growth regression performance. With regard to spatial dependency, the question is
whether or not a spatial weight matrix siwuid be applied to the initial income (i.e., the
time lag dependent variable). There is no consensus on this issue. Komiotis (2004)
argues that the inclusion of a spatial weight of the lag dependent variable is necessary
to incorporate any impact from the past. Nevertheless, some studies, such as Rey and
Montouri (1999), avoid the problem by using growth as a dependent variable and
lagged income in the right hand side of equation. If spatial autocorrelation really does
occur in the dependent variable it doesn't also have to be considered in the lagged
mcome.

2.6 Migration and Growth
Factor movement as one of the interaction channels of two economies' growth
was also mentioned in the neoclassical

Solow-Swan model. The assumption

of

diminishing returns of input when other inputs are held constant implies capital should
have a lower return in a rich region as it has a higher capital per labour ratio. On the
other hand, with relatively more capital available labour should have a higher return in
a rich region. As a result, if two regions are incorporated into the model, it would imply
the movement of capital to a poorer region and of labour to a richer region both seeking
higher returns. This movement of capital from richer to poorer regions and labour from
poorer to richer regions should push the growth of output per capita higher in poor
regions relative to rich regions and hence reinforce convergence (Barro and Sala-IMartin 1990, Cashin and Sahay 1996).
However, after 1997, research began to put more emphasis on the mobility of
labour rather than of capital. Firstly, if capital mobility is really as important as the
neoclassical model predicts, there should be an instantaneous convergence since capital
should be more mobile than labour (Sala-I-Martin 1996). The mobility of capital
between two regions stops when the capital/labour ratios remain significantly different.
Lucas (1990) and Benhabib and Spiegel (1994) have suggested different human capital
could be the reason since it means there will be a different rate of return across these
two regions. Redding and Venables (2004) see different basic infrastructure as the
reason since it implies different transportation and installation costs. Barro et al. (1995)
argue from the perspective that, if there are imperfections in the capital market.
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especially with regard to collateral, the behaviour of growth among regions will to
some extent be similar when there is no capital market among regions. For example, the
inability to use human capital as collateral across regions will lead to less mobility of
other financial borrowing that requires collateral, and hence the mobility of capital
becomes insignificant. It is also because the data for labour mobility are more readily
available than for capital mobility (Glaeser 2000). As a result, it is justifiable to put
more emphasis on the mobility of labour or, in other words, migration.
There has been much debate on the impact of migration on growth in
theoretical studies it has focused on how such mobility impacts the economy of both
the source and destination regions. The debate has identified several aspects as
determinants of the impact of migration on growth of both regions. These determining
aspects are the diminishing return of labour, the human capital of migrants, transfers
and remittances f r o m migrants, and the increased motivation of a non-migrant to
acquire human capital.

2.6.1 M i g r a t i o n a n d r e t u r n s to l a b o u r
Diminishing returns to labour have played an important role in determining the
impact of migration on a region's development. De Haan (1999) argues that Harris and
T o d a r o ' s (1970) analysis of a labour surplus economy, similarly to the Lewis' (1954)
model, has become the most cited work on the impact of migration on economic
development. The work is based on how labour mobility from a labour surplus
e c o n o m y would lower the expected real income of workers in the destination economy
to the level of real income in the labour surplus economy.
The Harris and Todaro (1970) analysis actually deals with the specific case of
labour mobility from a rural agriculture sector to an urban manufacturing sector. Their
model is built on two production functions, with the urban manufacturing sector in the
form of:

Y=i(K,L) (2.2)
where 7 is output or income, L is labour, and K is physical capital. A similar production
function is introduced for the rural agriculture sector, with the addition of land as the
third input. Both production functions have diminishing marginal product of labour.
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which means additional labour will add output but the amount of additional output
decreases with the increase in labour. This also means labour's individual wages will
decrease as labour increase, and its optimal value is achieved by;

W = P(—)
oL
where P is output price and —
oL

(2.3)

is the additional output for the additional labour. The

rural agricultural sector is expected to have lower real wages than in the urban
manufacturing sector since it is assumed to have surplus labour. As a result, there will
be labour mobility from a rural labour surplus economy to the urban economy. This
will decrease urban wages due to the increasing supply of labour while rural wages will
stay the same due to its labour abundance, to a point, i.e., the equilibrium point, where
the expected incomes in both places are equal.
The same principle can be applied to the neoclassical Solow (1956) model as
implied by Barro and Sala-I-Martin (1991). The production functions from this model
can be rewritten as:
{Y/L)=A{K/Lf

,Q<a<\

(2.4)

where A is total factor productivity. This production function implies labour should
have a higher return in a rich region that has relatively more capital per labour. As a
result, if the two economies in the model are open, there will be a migration of labour to
the richer region seeking higher income.
This mobility of labour from poorer to richer regions should have an impact as
follows:

=-a{A

I L){K I Lf

(2.5)

dL
meaning incoming labour, or immigrants, will lower per capita income and emigration
will lead to higher income per capita. Given that labour moves from a poorer region,
migration will decrease income per capita in rich economies and increase income in
poorer economies. Theoretically this means migration should reinforce convergence.
Faini (1996) and Fujita et al. (1999) criticise the hypothesis postulated by this
neoclassical model. Although they agree people should m o v e from poorer to richer
regions in order to get higher wages, they argue that this does not always mean poorer
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economies will have higher growth per capita as a result. Faini (1996) shows the
expected return of capital in richer regions is not lower than poor regions if the
response of migration to wage differences is very high. This is because new labour will
always come in response to the installation of new capital. As a result, capital will
never move to poorer regions and instead will go to richer regions. Supporting this
argument, Fujita et al. (1999), in their Chapter 5, argue that regions with a higher share
of manufacturing sector, which offer higher wages, will attract new labour when the
transport cost factor is very low, and will be followed by capital for the manufacturing
sector since they are attracted to a location where manufacturing labour has already
migrated. Both these models predict capital will move in the same direction as labour,
and therefore fail to reinforce convergence because the return of labour is not
diminished by migration.

2 . 6 . 2 M i g r a t i o n w i t h h u m a n capital
The inclusion of human capital embodied in skilled migrants changes the
direction of the impact of migration on growth. Nevertheless, human capital was not an
explicit economic factor input until the Lucas (1988) growth model. So the inclusion of
human capital in the debate on migration's impact on growth was not introduced in the
form of human capital mobility across economies. Instead, it was discussed in the form
of the migration of labour with high productivity, including skilled labour. Given the
assumption that a person who migrates has above average productivity, the average
income per capita of their origin will be pulled down.
This does not necessarily mean a negative impact for an individual who stays.
The income of individuals who do not migrate can actually be unchanged because this
loss of income is only the marginal value earned by that skilled migrant, while others
still earn the same amount as previously (Grubel and Scott 1966). A negative impact on
non-migrants will exist only if the migrants have significant positive externalities
toward the non-migrants' productivity, or if skills obtained by departing migrants are
financed

by taxes paid by the home community.
Johnson (1967) formalizes a model of migrants with higher productivity. The

e c o n o m y in the model is represented by a production function with two sets of
production factors in the form o f
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Y=f{K,,L,,K2,L2)

(2.6)

W h e r e k, = K, / L, is smaller than k: = K2 / L2. Before migration, the economy is
assumed to be in an optimum condition. If rich labour migrates with their "capital" {K2,
L2) the wage to rental ratio will fall and may eventually decrease the income of those
w h o stay depending on how much "capital" is taken by the migrants. Income will not
fall unless the emigrant leaves a sufficient amount of "capital".
Grubel (1975) is a theoretical work that explicitly recognizes skilled labour
migration. A skilled worker is explicitly stated as one of the production factors in
Y=UKo.Le,U)

(2.7)

where L^ is skilled labour or "engineer", L^ is unskilled labour or worker, while Ko is
capital stock that has not been used to educate the engineer or, in other words, the
capital that is not embodied in skilled labour (L<, where Ko = K - kLe ). Migration of
engineers will take some capital (k L^), so the economy will lose the marginal product
of this capital as well as the marginal product of migrant labour. The migration will
have an adverse impact on the income of non migrants if kL<,is significantly higher. On
the other hand, the migration of unskilled workers will not harm the income of those
w h o stay.
Labour market structure also has a role in determining the impact of migration
on growth, as shown by Bhagwati and Hamada (1974). Two production functions are
engaged in each economy in their model since skilled and unskilled labour produce two
different goods. There are several cases of emigration, with different impacts on the
e c o n o m y represented. Their model starts with the assumption that emigration of skilled
labour does not have an impact on expected wages for the remaining skilled labour. As
long as there is unemployment of skilled labour the j o b vacated by the emigrant can be
filled, so that emigration will have a positive impact on the origin's income per capita.
However, emigration could raise expected wages for the remaining skilled
labour, given higher expected wages in other regions, resulting in a higher cost to fully
replace the emigrants with other skilled workers. Nevertheless, this situation makes it
possible to educate unskilled labour to fill the vacancies. The cost of this education will
determine the impact of emigration. If this is sufficiently low, education will decrease
unemployment in the unskilled labour sector with no loss of output from the skilled
section, so that emigration will still have a positive impact. However, if the cost of the
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rise in wages for remaining skilled labour becomes too high, it could make it
impossible for the skilled labour sector to bridge the gap, resulting in increased
unemployment in that sector.
Miyagiwa (1991) introduces a migration model with explicit human capital as
one of the production inputs, following the Lucas (1988) growth model. The earnings
of an individual in Miyagiwa (1991) are:
W = h(s) q

(2.8)

where q is his or her level of ability and h(s) his or her education, which is an
increasing function of the c o m m u n i t y ' s education level represented by s. The model
concludes that, in the first instance, emigration of labour with human capital has no
direct impact on the income of those who stay and increases their motivation to seek
more education. However, a large amount of emigration will eventually decrease the
scale of the economy in the origin and, as a result, decrease the return of acquiring
more education in that economy. This will definitely reduce the origin's level of human
capital per capita and hence its income per capita. This phenomenon is well known as a
brain drain. Miyagiwa (1991) calculates that the amount of remittance from emigrants
cannot compensate for this reduction. In contrast, the destination economy will have an
increase in both its income and human capital levels.
Another often cited work that uses human capital as one of the input factors is
Haque and Kim (1995). The main difference between their model and Miyagiwa (1991)
is that it incorporates both the behaviour of consumers and firms with the production
function:
V = Ah

(2.9)

where h is the effective unit of labour employed. Yet, the conclusion is similar. Human
capital flight reduces the origin's growth of income per capita permanently, since those
w h o stay are not accumulating as much human capital as the departing migrants. The
relative level of human capital of the region of origin will determine the impact on the
destination economy. If the migrant comes from an economy with a much higher level
of human capital it will increase the level of growth. Nevertheless, as growth becomes
higher than growth in the origin, the positive impact will decrease over time. In
contrast, the migrant from an economy with poorer human capital will make a smaller
contribution and may decrease the growth rate.
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For example, although in general De H a a n ' s (1999) survey confirms the
positive impact from immigration as a result of the tough immigration rules in
developed countries that only allow entry of skilled migrants, studies for the US reveal
the probability of future negative impacts from immigration (Borjas 1994). Boijas
(1994) argues that, at the beginning of the 1980s, immigrants were able to increase their
capacity and income without hurting the income and employment opportunities of
natives, with a resulting positive impact on income. However, there was a declining
trend in the relative skill of immigrant workers during the late 1980s and early 1990s.
This had a negative impact on unskilled native workers' wages. Moreover, immigrants
during this period participated in the US welfare program, thereby decreasing US
public capital capacity. In addition, Ben-Gad (2006) shows both the flow of low skilled
immigrants and its negative impact on growth are also detennined by US labour supply
elasticity. The more labour supply becomes inelastic the more likely a negative impact
occurs since immigrant workers with lower skill will take j o b opportunities.

2.6.4 Gains from emigration
The two benefits of emigration mentioned in the previous section motivation to seek education and receiving remittances -

have been

higher

considered

insignificant in determining the overall impact on the economy of origin. Haque and
Kim (1995) predict that people who stay are less able to accumulate human capital than
those who migrate. Bhagwati and Hamada (1974) argue that any significant impact
f r o m new accumulation will be wiped out if the newly educated labour seeks
significantly higher wages to remain. On the other hand, Miyagiwa (1991) finds the
total increase in the emigrant's income will be less than the total reduction of income at
the origin. As a result, it is impossible for their remittances to compensate for the loss
of income at the origin.
However, Mountford (1997) argues there are likely to be some cases where
educated workers cannot migrate. If the decision to accumulate human capital depends
on the exogenous probability of migration, more people will be motivated

to

accumulate human capital as the probability becomes higher. Mountford (1997) also
claims the increase in the level of human capital in the origin will not all be depleted if
the probability of migration is exogenous due to the education of those who cannot go
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to another economy. This view is supported by Vidal (1998). He also concludes
emigration can release poorer economies from an "underdevelopment trap" if the
probability of migration is high enough. This is the reason why the human capital
differences are lower within a country where theoretically there is a higher probability
of migration. However, the underdevelopment trap remains for an economy with a
sufficiently low level of initial human capital if the probability of emigration is low or
if it is endogenous.
A similar analysis is given by Stark et al. (1997). Their migration model
considers the possibility of returning migrants and their impact on the growth process.
They argue that some migrants not achieving their anticipated income level may return
to their origin. This will eventually push the level of human capital in the origin higher
than when there is no emigration. This is mainly because returning migrants would
need to accumulate some human capital to be able to emigrate. Supporting this
proposition, Dos Santos and Postel-Vinay's (2003) migration model shows some
migrants will naturally return to their origin and hence induce economic growth there.
This will attract more migrants to return and thereby decrease human

capital

emigration. Stark et al. (1998) develop a stronger proposition, that the level of human
capital formation in the origin will be higher due to the existence of emigration. This is
the case even before any migrants return, as long as the number of emigrants is not
significant enough to change the wage structure at both the origin and destination. This
positive impact of emigration on human capital accumulation is well known as a brain
gain.
Beine et al. (2001) re-examine the issue of "brain drain" versus "brain gain" and
arrive at a moderate position. Understandably, the answer depends on whether the
benefit of higher human capital accumulation can dominate the loss of human capital
that drains to other economies. They construct a theoretical model that refers to Haque
and Kim (1995) and Mountford (1997), and is similar to Vidal (1998) in some, respects.
Their model concludes there are two cases when the origin economy would gain a net
benefit f r o m emigration. First, the probability of emigration should be low, especially
when the origin economy is nearing an underdevelopment trap. Second, if it is
experiencing

relatively

fast growth,

the origin

economy can

still benefit from

emigration even when the migrating probability is at a medium level.
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Another benefit from migration is income remittances transferred by migrants to
their original region. The theoretical background of a remittance is mostly based on
migration analysis that emphasises family as a unit of decision making (De Haan 1999).
Stark and Lucas (1988) started this theoretical discussion by observing the behaviour of
migrants toward their family, where the amount and period of remittance depends on
which section of a family migrates, and where there is an unwritten contract between
migrants and the remaining family both before and after migration. For example, a
child able to migrate as a result of his or her f a m i l y ' s sacrifice for education and
transport costs will have an obligation to repay them. On the other hand, if the family
head migrates, he or she needs to remit enough to continue to support the family. So the
relationship between migrants and their families determines the amount of the
remittance and hence income at their origin.
The impact of remittances on economic growth also depends on how this
remittance is used in the economy of the migrants' origin. Rapapport (2000) provides a
formalized economic model to analyse the impact of remittances on a poor economy.
He shows that remittances enable a migrant's descendents to invest and become
entrepreneurs for the poor origin economy as well as opening access to education that
will eventually free the origin economy,

from the poverty trap. Ratha

(2003)

strengthens this point by showing that remittances, as the second largest source of
external funding for developing countries after Foreign Direct Investment (FDI), have
provided a source of investment, savings and social security that have a positive impact
on growth.
However, Chami et al. (2005) oppose the suggestion that remittances provide a
source for investment funds. They argue that the behaviour of remittances is unlike the
behaviour of capital flows. Capital flows will move to a location where they will
achieve a high return or profit. On the other hand they show that remittances have been
transferred mostly to low growth areas. Chami et al. (2005) see this as a sign that
remittances are a compensatory transfer for the migrants' descendents at home and so
will be used mainly for consumption. As a result, remittances will also decrease the
necessity to invest in both physical and human capital. This is the main difference to
the previous models where people in the origin are assumed to be eager to invest but
without the capacity because of the liquidity trap, and these remittances, therefore
relieve them from that trap.
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2.7 Summary and Hypotheses
To sum up, the Solow (1956) and Swan (1956) growth models have become an
important part of growth theory. Nevertheless their models have to face some criticism
related to the importance of capital accumulation as a growth and income determinant,
to exogenous growth, and the convergence toward steady state. As a result of the
criticism, there has been a massive development in growth theory. These theoretical
developments attempt to find a better explanation for cross-country income differences
as well as to identify the "true" engine of growth and how it works in an economy. Yet,
the Solow-Swan model can always be the base for later models, or at least become the
comparison to understanding them better. Accordingly, the theoretical framework in
this dissertation is built on the Solow-Swan model and it is therefore important to
understand the strengths and weaknesses of the model.
Compared with the Solow-Swan model, the later growth models introduce many
more features. These features include the relaxation of the strict assumptions in the
Solow-Swan growth model, and are important in trying to interpret the analytical
framework for this dissertation. The interpretation could be developed from an
economy with one good produced in one sector using one capital that has diminishing
returns, towards an economy that consists of some sectors with more goods and capital
that do not necessarily have diminishing returns.
This development has made the stnicture of the theoretical growth model too
complicated for empirical purposes. The empirical work then collects the variables
argued by the theoretical growth literature to be estimated in one linear model to see
what variable actually detennines growth according to the data. Interestingly, most of
this empirical work comes out with a negative coefficient of initial income that can be
interpreted as the existence of convergence. Based on that finding, Durlauf and Quah
(1999) conclude that, despite massive development in the theoretical framework, the
growth determinants could be the explanation of total factor productivity (TFP) or the
variable A in the Solow-Swan model.
Rey and Janikas (2005) indicate that the application of the analytical framework
of growth theory to intra-country studies is not uncommon, with more than 30 countries
having been analysed for their growth and/or convergence using this framework. In
addition, the Solow-Swan growth model is built on the assumption that it can represent

45

any productive agent in an economy. Nevertheless, further studies have shown the
application of growth theories to sub-national studies, especially in developing country
have to place additional emphasis on the impact of national policies, interaction among
regions, and also data availability.
Growth studies at the sub-national level need to ascertain the impact of the
national economy. National policy could have a different impact on different regions,
which in turn can affect their convergence process. Nevertheless, there should be some
national policies that have a common impact on sub-national economies that should not
affect the convergence process, but are crucial in determining this sub-national growth.
However, it is also necessary to note that not all variables used in cross-country studies
are available in examining regional growth determinants. This is partly because the
variable may not be collected for small regional purposes in a particular country, but is
mostly because the variable is invariant at the district or provincial level because the
variables reflect national or central government policies.
Additional concern is that interaction among these regions may affect their
growth processes. The impact of this interaction may become crucial so some
modifications have taken place in accommodating this impact both in theoretical and
empirical studies. One modification is to explore how factor mobility among regions
has an impact on the growth of income per capita and its convergence.

Other

researchers have directly investigated the spatial relationship of growth among regions.
Spatial autocorrelation is the concept of autocorrelation among economies based
on geographical location; in particular it refers to location relative to neighbouring
regions. The interactions or linkages between neighbouring economies, such as factor
mobility, spillover and market relationships, are often mentioned as major factors
explaining spatial dependence in economic analysis. Nevertheless, these arguments also
draw attention to the main weakness in spatial analysis. First, spatial conditions cannot
always explain factor mobility, spillover and market relationships. Second, even if the
magnitude of factor mobility, spillover or market linkages is likely to be most affected
by spatial aspects such as distance or contiguity, spatial analysis may fail to recognize
the possibility of a different direction in the relationship. That is, the relationship can
have either positive or negative impacts on economic performance.
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This theoretical review also indicates that migration could have a positive,
negative or even no impact on both the economy of origin and destination depending on
some determining factors. The level of capital going with the migrant is one of the most
important economic aspects in this review and, although capital can mean physical
capital, human capital or both, human capital has been dominant. Another important
aspect is the accumulation of capital as a result of migration. Furthermore, this
theoretical review also indicates these two aspects of the economies involved in
migration actually depend on the relative level of development and condition of the
labour market in the, respective economies, in particular unemployment levels and
wages rigidity.
There are some possibilities as to how the impact of migration on human capital
accumulation occurs. First, where unemployment of skilled labour is low in the origin,
the skilled sector needs to educate unskilled labour to fill the places left by migrants
(Bhagwati and Hamada 1974). Second, there will be higher motivation to accumulate
education if there is an opportunity to gain better income outside the region, especially
if the fraction of educated labour that migrates is not too high (Mountford 1997). Third,
the remittances or other contributions of migrants can increase their origin's economic
capacity by investing in human capital or other productive capital. This discussion
shows there are several conditions needed to ensure human capital accumulation occurs
when there is migration. The unemployment rate and wage rigidity in the labour market
are two of those conditions.
Given

this summary

literature review, it is possible to develop several

hypotheses regarding the research questions in Chapter 1.
•

The first is that there should be an indication of income per capita convergence
in Indonesia. Although the convergence is more likely to be found in developed
countries,

the economic

progress

in

Indonesia

should

bring

it to

pass

Williamson's (1965) Kuznets curve "turning point" in its interregional disparity.
Nevertheless, national economic policies should have an important role in the
convergence process given the centralised nature of the economy before 2001.
•

Second, the traditional cross-country growth determinants such as investment,
population growth, infrastructure, human capital and openness are likely to be
the major detenninants of regional growth in Indonesia.
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Third, the impact of spatial autocorrelation on the regional growth process may
not be significant given the existence of natural economic barriers in an
archipelagic nation such as Indonesia.
Fourth, on the other hand, the significance of migration's impact on the regional
growth process in Indonesia should be examined with reference to the pattern of
migration and the characteristics of the migrants' origin and destination regions.
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Chapter 3

Methodology

3.1 Introduction
The empirical method in growth analysis has mostly been developed around two
concepts, convergence and growth regression.

The convergence concept deals with

how income disparities a m o n g economies may be shrinking because of their growth
performance. Growth regression seeks the variables that can determine the performance
of those economies.
As a concept that analyses changing disparities, the empirical study

of

convergence, especially a (sigma) convergence, has dealt with the measurement of
disparity. The standard measure of ^-convergence is the variance or standard deviation
of the logarithmic value of income. There has been discussion about the application,
such as the possibility of different results if different prices are used, and there are now
some developments in other disparity measures that can be decomposed, such as in the
case of the Theil Inequality Index. With decomposition, it is possible to analyse the
contribution of sectoral or regional disparity to overall disparity in order to get a clearer
picture of causal factors.
Other empirical methods deal mostly with econometric estimation. These all
deal with the other convergence concept, yS-convergence, as well as growth regression.
In y9-convergence, econometrics is used to estimate the correlation between economies'
growth and their initial income. A negative correlation means the existence of
convergence, since on average poorer regions catch up with richer regions. The
econometric estimation is also applied to estimate how significantly a variable can
affect the growth of an economy. An incorrect or biased estimation is the major issue in
this kind of empirical study, and progress with empirical techniques has mostly dealt
with efforts to find estimation with consistent (i.e., unbiased) results.
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The sub-national application of growth study has also developed the empirical
methodology in growth analysis. This development has adjusted the empirical method
based on the possible stronger interaction among economies in the sub-national case.
The most c o m m o n adjustment in sub-national studies is to examine the impact of
neighbouring regions on growth process through spatial analyses. The second most
c o m m o n adjustment is to analyse the impact of labour mobility or migration on
convergence.
This chapter looks at these methodologies and their development, starting with
the empirical method on convergence studies, followed by growth regression. Finally
the chapter looks at the adjustment to sub-national studies. Section 3.2 outlines the
empirical

method

of convergence,

from the measurement

of disparities to

the

estimation of absolute /^-convergence. Section 3.3 discusses the empirical method of
growth regression and section 3.4 will discuss the adjustment of growth regression in a
sub-national context.

3.2 Absolute Convergence and Disparity Measurement
Convergence is an important concept in growth theory. The concept predicts
that growth decreases as income increases until it finally reaches the steady state. So, it
is important to mention that S o l o w ' s initial growth theory was not actually meant to
analyse the disparity among several economies but to see the process in a single
economy over a time series. Nevertheless, the concept of convergence has also been
widely used to analyse the disparity in income among regions. This is because of the
assumption that the economy with the higher income should grow slower since the
condition of these regional economies is similar.

3.2.1 T h e m e a s u r e o f (T-convergence
The basic definition of c-convergence is the decrease of deviation in a
distribution. Standard deviation and its squared value, variance, measure the disparity
of a distribution by the total distance of each number from their mean. So in a-
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convergence analyses, these measures of differences among incomes in an income
distribution are expected to decline over time.
In the growth theory Hterature, the variance of logarithmic value of income per
capita is the standard measure of disparity used in the ^-convergence analysis.^ Baumol
(1986) has popularized the use of this measurement to analyse cr-convergence among
growth economists (Barro and Sala-I-Martin 1991, Dowrick and Quiggin 1997).

The

formula for this measure of variance is

cr^ = y (In j ; , . - I n J ^ ) ' tf
n

(3.1)

where: n = number of region
y^ = income per capita of region i
y = the average income per capita.

Regarding the scale effect, the logarithmic value will eliminate the problem that
often occurs when the shape of two distributions with different scale or mean average
are compared. The same shape of distribution will have higher standard deviation if it
involves a larger nominal value. As an example, if all the numbers in a distribution
have become twice as large then the shape of the distribution should be the same but
the magnitude of the standard deviation will double and the variance will quadruple.
Taking the logarithmic value will eliminate the scale effect, since the subtraction of two
logarithmic values is equal to the logarithmic value of the ratio of those numbers. It
means each individual income in Equation (4) is actually scaled by its average. By that

concept, Equation (4) can be rewritten as<T^ =

^

In-

yi

. So if all the values

in the distribution are increasing by the same proportion, the variance of logarithmic
value will be the same since the means would also be multiplied by that proportion.
It is important to note that the variance of logarithmic value of income per
capita has a major fallacy as an inequality measure. Although the measure is commonly
accepted as a relative inequality measure, it violates Pigou-Dalton principles of transfer

^ Note that, beside the variance of logarithmic value of income, there is another concept called the
logarithm variance of income. The first one, the logarithmic value of income, the distance of logarithmic
value of income, is defined to the mean of logarithmic value of income, while the second is defined as
the logarithmic value of mean income.
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since a regressive transfer (i.e., from the relatively poorer to richer) may let the measure
decrease (Cowell 1977). '' As a result, the measure is also Lorenz-inconsistent (i.e., it
does not follow any of the four rules of anonymity, population independence, scale
independence

and

Pigou-Dalton

principle)

The

acceptance

of

the

variance

of

logarithmic value of income per capita as a valid inequality measurement is mostly
based on the argument that the problem occurs only if it involves the extreme upper tail
of distribution (Foster and Ok 1999). Nevertheless, this also means there is a need to
validate the measurement with other disparity measures.

3.2.2 Other regional disparity measures
In addition to the variance of logarithmic value, there are three other popular
methods for comparing disparities among regional income distribution. These are the
coefficient of variation, the Gini coefficient and the Theil Inequality Index. The first
method was popularized by Williamson (1965), and is calculated by the ratio of the
standard deviation of a distribution to the mean. The formula for the coefficient of
variation is:

tiy.-yrCV=^
1

(3.2)

where: n = number of region
y^ = income per capita of region i
;; = the average income per capita.

The ratio to the mean average has eliminated the scale effect since doubling the
value of all numbers in a distribution will double the standard deviation as well as the
average. Moreover, this ratio of standard deviation to the average is independent of the
unit of measurement since the standard deviation and mean of a distribution have the
same unit. As a result, it is possible to compare the disparity of two distributions with
different units.

' D a l t o n ( 1 9 2 0 ) stated that a r e g r e s s i v e t r a n s f e r s h o u l d m a k e a d i s t r i b u t i o n to b e m o r e u n e q u a l .
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The Gini coefficient is another measure of disparity. The coefficient measure
disparity by taking the sum of every distance from each pair of numbers in the
distribution, and can be formaUzed by the equation

G=

(3.3)

In^y
where: n = number of region
y- = income per capita of region i
y = the average income per capita.

Nevertheless, the equation can be further modified into

G=-

(3.4)

where i is the rank of values in ascending order, so that it compares the value of income
with its position in the distribution (Glasser 1962). In other words, it gives the measure
of income concentration in a distribution and is often related with the Lorenz's wealth
concentration curve (Lorenz 1905).
Both the coefficient of variation and the Gini coefficient are Lorenz-consistent
inequality measure. However, these measures also have a major weakness which is that
it is possible to have two coefficients that are not comparable with each other. If
significant numbers of lower income individuals receive significantly higher income
while other individuals remain the same, the new Lorenz curve will intersect with the
old one. In this case whether the new disparity coefficient is higher or lower is
irrelevant (Todaro 1997). Foster and Ok (1999) have shown that even the inequality
measures are Lorenz-consistent, in that they may come with a different result when the
Lorenz curves cross.
The other well known disparity measurement tool is Theil's inequality index
(Theil 1967). This index measures disparity by the sum of logarithmic value of the ratio
of an individual's income to the mean, weighted by the share of that income in the
distribution. The formula for the Theil index is

Zi

In

(3.5)

v^/
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where: n = number of region
y^ = income per capita of region i
y = the average income per capita.

This measure is very similar to the variance of logarithmic value. It also deals with the
scale problem as it uses the ratio of income and its average. The main difference with
Theil's measurement is that incomes below the mean will reduce the index. Yet, the
reduction will never be higher than the number from the incomes above the mean since
the lower income has a low weight. This principle will lead Theil's index to be a
Lorenz-consistent inequality measure since it follows Pigou-Dalton principle where
transfer to lower income will certainly decrease the index.
Theil's index is the easiest measure to be decomposed into additive operations
and has become the most cited decomposable disparity measurement (Leibbrandt et al.
2001). Specifically, decomposition into individual group i in Theil's inequality index
can be written as
/

s. In

=
/=i

;=i

'

1

(3.6)

l^J,

where s. = the share of income of group i in the overall income
= the Theil index within group i
= the mean income of group i
// = the mean of the mean income of each group.
The first term is the inequality within groups and the second term can be seen as the
inequality between the groups (Collier 1999). As indicated by Akita and Lukman
(1995), it is also possible to decompose the coefficient of variation. It can be
decomposed to be:
f

=z

- /=1
z z7=1

0-,
i^.

(3.7)

M.Mj

where s^ = the share of income of group i in overall income
= the mean income of group i
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(T, = the variance of income within group i
cj.^. = the covariance of incomes between group i and group j.
The decomposition using the Theil index is considered easier than that of the
variance because the Theil index within each group can be directly added to the Theil
index between those groups to get the overall inequality. Meanwhile, in variance
decomposition, the covariance of all possible pairs of groups should be calculated and
added to the variance within each group.

3.2.3 Distribution skewness and population weights
There is a further note concerning these disparity measures, especially the
variance of logarithmic value and coefficient of variation, related to

skewness.

Skewness is the asymmetry measure of a distribution. Positive skewness means the
distribution has a longer right tail or more numbers below the mean of the distribution
and vice versa for negative s k e w n e s s . G i v e n that the variance of logarithmic value
and coefficient of variation are both concerned only with the distance of each number
from the mean, of whether above or below, it is possible to have some distributions
with the same disparity but different skewness. Yet, there will be a significant
difference in the measured disparity given the different skewness, if there is a mobility
of the highest or lowest number of the distribution. These two disparity measures are
more sensitive when the distribution has a higher magnitude of skewness. The problem
is similar to the outlier problem in econometrics.
Since the discussion of regional income disparities is about disparity between
regions, the issue of spatially uneven population among regions is important. It is not
appropriate to value severe disparity from the extreme low or high income region if the
population of that region is actually relatively small. A clear example is the high
disparity within a country as a result of a metropolitan area with a small population
(Felsenstein and Portnov 2005). This metropolitan area would be likely to be an

' The formal equation of skewness is

where n = number of region, y^

s

= income per capita of region i, y = the average income per capita, and s = standard deviation.
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extreme value making the distribution of per capita income look high. In reahty the
share of output from this area would not be big since the population number is small.
So the issue of uneven population in the disparity measurement is more crucial when
there is such an extreme income region, which also means the distribution is skewed.
The measurement of weighted disparity has been introduced to deal with this
problem. For example, Williamson (1965) has introduced the coefficient of variation
weighted by population. The formula for the weighted coefficient of variation is

CVw = ^
where: n = number of region
Y^ = income in region i

=

Y

(3.8)

Y= the average income
p. = population in region i
P = total population.
Theil (1967) also introduced the population weighted Theil's index for an disparity
measurement between groups, with the formula of

=

[( P~ \(

V

In

yJ

. The

weight will reduce the degree of skewness of the distribution. The use of weights in
calculating the variance of logarithmic value is rare since, as a measure of aconvergence, the unweighted measurement is more comparable with the estimation in
/?-convergence analysis.

3.2.4 Absolute ^^-convergence
^-convergence is named after the coefficient p as the partial correlation
between the growth of income and its initial value. As mentioned in Chapter 2, the
Solow and Swan growth models apply a Cobb Douglas production function with two
production inputs, labour and capital. The accumulation process of these production
inputs is an important characteristic of the model. Labour is assumed to grow at rate (n)
while the accumulation of physical capital is derived from the fraction of output
invested in physical capital. The symbol of this fraction of output is (s) since it could
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also be interpreted as savings, which equates to investment in a closed economy. So the
growth of capital in this case is represented by the ratio of the share of output
reinvested to the current capital value (sY/K). Given

= YIL and k = KIL are quantities

per unit of labour, the accumulation of capital can be formalized as
dkldt = sy-r\k
where

(3.9)

y = Ak"-

(3.10).

The assumption of a diminishing marginal return of capital, represented by a < l ,
leads the e c o n o m y to eventually converge to the steady state point of capital per labour
{k) denoted as k*, where
= (/(s/n)"'-"

(3.11).

Furthennore, using a first order Taylor series approximation for Equation (3.9), and
with Equation (3.11) and (3.10) as substitutions for k and y, the growth of the capital
labour ratio in terms of logarithmic value is
(dk/d()/k = d(lnk)/df

= -(n)(l-a)(lnk-lnk*)=

f(ln/t)

(3.12)

Given that Equation (3.12) can be seen as a first order linear differential equation and
the capital labour ratio (k) can be replaced by income per labour (y) from the production
function, the income growth equation over time can be formalized as
In 0 , />^0)= (e^' - 1 ) In
where JS is - (n)( 1 - a ) ,

- (e^' - 1 )ln J'*

(3.13)

y, is the current income per capita,

yo the initial income per

capita and y* the steady state income per capita. Studies of jS-convergence use this
trajectory equation to find the existence and speed of the convergence.
This trajectory is estimated in the reduced form of
In ( y , / y o y t = a* + ( e ^ - 1 ) I n y o + u ,

(3.14)

where w, is the error term of this estimation and a * = ( l - e^) (ln>'o - ln>'*). The negative
value of the coefficient of (e^ - 1 ) and hence /J means, on average, higher growth is
experienced by an initially lower income economy. It also means that, on average,
poorer economies catch up to higher income economies. In other words, there is /?convergence. The value of P is also used to calculate the speed of the catch up process.
In particular, it can be used to estimate when the half way point of the common steady
state will be achieved for a given growth rate.

Given Equation (3.13) and the
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assumption that all income will go to the steady state, the half way point means

in

Equation (3.13) should be half, or e"^' is equal to 2. It implies -fiK is equal to 0.69. If, for
example, -(} is equal to 2 % annually, t will be 35 years. This means in 35 years all y,
should already be at the half way point of the transition fromj^o t o / .
In the growth literature, there are two types of //-convergence, namely absolute
and conditional.

Absolute /?-convergence

is when

the convergence condition

is

achieved without controlling for any other variable in Equation (3.14). The discussion
of absolute //-convergence becomes increasingly important in sub-national study, for
two

reasons.

First,

Sala-I-Martin

(1996) argued

that openness and

commercial

integration among regions in a single country has m a d e the existence of intra-country
convergence more likely. Furthennore, the empirical results for intra-country studies
show that the value of p has not changed substantially with the addition of control
variables, meaning the speed of convergence among sub-national economies is not
affected by other factors. However, Sala-I-Martin (1996) produces these results from
estimations for developed country cases. Second and more importantly, if the study
focuses on the convergence process in the past the speed of convergence should be
examined taking into account the historical context. As a result, it is not appropriate to
control, or set some condition to be the same across regions, if it was not the reality at
that time.
Econometrically, the non-existence of any control variable means the error term
(j/,) in equation (3.14) is purely random and cannot be predicted by any variable,
including the one that correlates with initial income as the only independent variable.
So it is valid to assume there is no expectation of correlation between the independent
variable and the error tenn. This is one of the three assumptions required to use
ordinary least square (OLS) estimation to estimate absolute convergence
having

a bias problem.

Another

assumption

is linearly independent

without

exogenous

variables, which should be achieved since there is only one exogenous variable (i.e., the
lag of dependent variable). The last assumption, zero expected value of error, should be
achieved with the existence of an intercept in the equation. If the mean error is not zero
it will be added or subtracted to the intercept.
There is a downfall in this analysis known as Galton's fallacy. Friedman (1992)
raises this issue by stating that the regression technique applied to equation (3.14)
c o m m i t a fallacy mainly by analysing only the initial period of observation. He shows
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that including the terminal level along the observation period may produce a non
negative coefficient although the overall regression produces significantly negative
result. Quah (1993) looks at another side of this regression fallacy. He acknowledges
the issue of club convergence that may also make overall convergence seem to appear
although the clubs are actually diverged. Bliss (1999) dismisses these two claims of
fallacy by pointing out that the regression analyses a long run process of convergence
and it is usual to have some variations along the way. He also answers Quah (1993) by
pointing out that the analysis is already looking at a joint process of those groups
involved so that in general the regression already indicates convergence for the whole
observations.
This debate is closely related to another observation concerning y5-convergence,
which is that it is a necessary but insufficient condition to achieve (T-convergence."
Using the variance of logarithmic value as the measure of c-convergence,

this

relationship can be shown mathematically. Following Sala-I-Martin (1996) and given
Equation (3.14) and the assumption of absolute P convergence, the variance of
logarithmic income at time one (t = 1) can be calculated as:
=

(3.15)

this should converge to the steady state value, c"*, which is equal to (T~U / (1- e^), only if
P is negative, which also implies the existence of absolute /^-convergence. As a result, it
is appropriate to say yS-convergence is a necessaiy condition of fT-convergence. Please
note that yff-convergence is no longer a necessary condition of cr-convergence if Gallon's
fallacy occurs.
Yet, it has never been a sufficient condition for tr-convergence. The additional
condition for the existence of c-convergence in Equation (3.15) is that the initial
variance (o^o) should be higher than the steady state value (a^*). The variance of error
{a^u) can be substituted with the constant steady state value, which is cr^* (1- e!^). This
converts Equation (3.15) into a first-order linear difference equation and the trajectory
of (T^ can then be predicted by
*).

(3.16)

" A s d i s c u s s e d in C h a p t e r 2, a n illustration of this r e l a t i o n s h i p is that it is i m p o s s i b l e f o r t h e d i s t a n c e
a m o n g n u m b e r s in a n i n c o m e d i s t r i b u t i o n to b e c l o s e r w i t h o u t a l o w e r i n c o m e g r o w i n g f a s t e r t h a n a
h i g h e r i n c o m e . H o w e v e r , it is p o s s i b l e f o r this l o w e r i n c o m e r e g i o n to g r o w s o r a p i d l y t h a t it s u r p a s s e s
t h e h i g h e r r e g i o n b y t h e s a m e m a r g i n and h e n c e the d i s t a n c e b e t w e e n t h e m will not b e a n y c l o s e r .
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If/? is negative, a^will be equal to a * when time (t) goes to infinity. Yet, it is possible
to have

o lower or higher than a"'. So (t^ will go down over time if ct'o is higher than

cr" .

3.3 Conditional Convergence and Growth Regressions
In conditional p convergence, the convergence condition can only be achieved if
one or more variables are controlled. The control variable is introduced by substituting
steady state income (y*) in Equation (3.13) by Equation (3.10) and Equation (3.11).
This formalizes the growth equation as
In (f/j'o) = Yi+Y2 Inj'o + 73 In s + 74 In n+75 I n ^

(3.17)

where

Y3 = (l-e/'') ( a / ( l - a ) ) ,
y4 = ( e ^ ' - l ) ( a / ( l - a ) ) , and
Y5 = ( l - e ^ ' ) ( l / ( l - a ) ) .
Saving (s) and population growth (n) are the two control variables in this case. The
additional control variables are the explanatory variables of total factor productivity
(TFP) or the A variable (Durlauf and Quah 1999). If a negative p can be achieved only
if all these control variables exist, yff-convergence is not absolute but conditional.
At the same time, the dependent variable of Equation (3.17) is growth. As a
result, if (s) and (n) are significantly different from zero, it means the variables also
significantly affect growth. Such a variable is generally known as the growth
determinant. Given the form of Equation (3.17), it follows that econometrics should be
the main tool in analysing growth determinants. The performance of one growth
determinant will then be measured by its magnitude and significance. The latter has
become the more important measurement. This statistical significance level is estimated
by the ratio of a growth determinant's magnitude to its standard of error or variance.
This measurement is important because it is the evidence that confimis there is at least
statistical impact from the growth determinant.
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Multiple regression analysis is the specific part of econometrics that is applied
for growth detenninant analysis since the regression can estimate the impact of one
growth detenninant while the other determinants are held constant. Empirical studies of
growth determinants have applied various multiple regressions techniques, from OLS
cross section estimation to generalized method of moments (GMM) dynamic panel
estimation. Barro (1991) popularized the empirical growth determinants study using
multiple regressions, and as a consequence the growth regression analysis has become
widely known as Barro-regression.

3.3.1 Ordinary least square ( O L S )
Since Barro's (1991) seminal growth regression, OLS has been the main
estimation technique to analyse the existence of growth determinants. This is
reasonable since growth regression is primarily applied on countries' cross section data
and OLS is the best linear unbiased estimation (BLUE) for cross section data in certain
conditions. The estimation is unbiased since, given that these conditions are achieved. It
produces a set of growth determinant coefficients that can predict the true coefficient or
the true relation between dependent and independent variables. The estimation is also
the best because it chooses the prediction with the minimum sum of square errors or
minimum distance from the true value. In other words, it produces the smallest
difference of the dependent variable prediction to its real value.
As mentioned above, some conditions or assumptions are needed to achieve an
unbiased best prediction by OLS. First, to set M„~ N(0,OU^), any observation (i.e, in this
case provincial) residual can not be correlated with another, that is, (E[m„ Wjs]=0 if i / j or
t;^s). Second, the variance of this error (ou^) is assumed to be constant. These two
conditions mle out any possible systematic pattern that could affect the performance of
the estimation.
Following the theoretical model, the growth equation can be transformed into a
linear equation so OLS is applicable. Note that these estimations would use five yearly
time intervals as indicated by (t-5) instead of (t-1) in Equations (3.18) and (3.19). There
are two reasons for having five yearly time periods. First, longer time differences
capture the impact of variables that could be significant only after several years, e.g.,
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certain kinds of physical capital and infrastructure such as school. The second reason is
to eliminate the possibility of short term growth fluctuations. To do so, dependent
variables should use their average value of the five year data.
Formally, the empirical model established from Equation (3.17) is:
Inv,,- lny„.5 = Yi+T2ln>'„-5+X'„ y, +Z'„y^ +ii„ (3.18)
or the simpler fonn set as:
Yx +Z',-,yj+M„

(3.19)

where yy= y2+l, X'„, yx= ys In S;, + y4 In (n)„ , and Z'„y^ is the explanatory equation of
TFP, or variable A in Equation (3.17), that contains various regional characteristics that
may affect growth perfonnance

3.3.2 O m i t t e d v a r i a b l e bias and panel estimation
The development in growth theory has recognized a substantial number of
variables that are correlated with growth (Sala-I-Martin 1997). Not all of these can be
included in a growth regression. This is mainly because of the availability of proxies for
some variables. As a result, the application of OLS in growth regressions can suffer a
bias from omitted variables. Endogeneity is another problem suffered by growth
regression since most of these variables are correlated with each other and can be
determined by income, such as human capital level, investment and population growth.
Omitted variable bias means there is a variable not included in the regression
that, as a result, changes the estimated coefficient of the other variables. This happens
when the excluded variable is significantly correlated with growth as well as with
another variable. For example, if Equation (3.19) is the true model and Z ' „ i s excluded
from the estimation then the estimated value of y, becomes
Cov{Z\,,\\,)
E (Yx) = YX + YZ

(3.20)

Var(X'„)

where Cov(Z'„ , X'„) is the covariance between the variables in Z',, and in X'„ while
Fflr(X'„) is the variance of variables in X'„ . This is because the variables Z ' „ are
actually still in the residual or error term of that estimation and, as a result, the
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estimation will be biased since the estimation value of Yx cannot represent the "true" y,
if Yz is not zero or there is a partial correlation between the variables in Z'„ and in X
Unfortunately, all variables are theoretically correlated in the growth process
and omitted variables can becomes a significant issue since the analysis of growth
detenninants needs to measure the impact of each detenninant with everything else is
controlled. That said, omitting or dropping a variable from the estimation impact can be
useful to measure the indirect impact of growth determinants through the omitted
variable. Nevertheless, the estimations results from omitting a variable have to be
compared to the results of the estimation without an omitted variable. So it is important
to have estimation without omitted variable bias.
The problem of an omitted variable can be addressed by searching for the
missing variable. The panel data estimation technique is one way to acknowledge this
missing variable by introducing the unobservable individual specific effect (r),). As a
result, Equation (3.19) will be
Inj',, = Yi+yyln>'„.5+X'i, y, +Z'„yz + ^,+Ui,

(3.21)

The fixed effect and random effect model are two well known models in panel
data analysis (Baltagi 2005). In the fixed effect model, r|/ is assumed to be fixed while
in the random effect model, it is randomly distributed with an independent and identical
distribution (iid).
By this assumption, the fixed effect is estimated by a demeaned equation, which
means the observation is subtracted from the mean value of individual observations
across time.'^ Given r), is fixed over time; its demeaned value should be zero so the
estimation will have the same result as Equation (3.21). Nevertheless, with T],- is fixed,
the estimation will also lose some degree of freedom. On the other hand, the random
effect estimation uses an equation that is also subtracted from the mean value but is
weighted by the generalized least square estimator. This means the estimation will still
have T], in the error term while part of r), is randomly distributed with the rest of
residual. As a result, random effects cannot completely solve the omitted variable. This
especially true if there is a correlation between the growth determinant and individual
effect (rii). In other words, random effect will not be appropriate if

T h e e s t i m a t i o n u s i n g a d e m e a n e d e q u a t i o n is a l s o k n o w n as " w i t h i n e s t i m a t o r " w h i l e t h e e s t i m a t i o n
w i t h t h e m e a n e q u a t i o n a l o n e is k n o w n as " b e t w e e n e s t i m a t o r "
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E [(ri,+ (/,,) lnj;„.5]

(3,22) or

E[(TI, + M„)X'„.,]

(3.23) or

E [(Ti, + i/„)Z'„.s]

(3.24).

However, since the individual effect (rj,) also determines past growth then at least
Equation (3.22) cannot be accepted, since Inj^^.s = f(lnj',M(), X';,.5 , Z',,.5, r|,) so even if
the other variables are not correlated, E [(t), + ;/,,) lnv„-5] should not be zero since it
involves E[ri,-^] (Caselli et al. 1996). This means the random effect model is not suitable
to be applied in this growth regression since those correlations are precisely the reason
for not using OLS (Islam 1995). Nevertheless, random effects will ensure the efficiency
of estimation since the generalized least square weights allow the residual of this
estimation to be homoskedastistic and free from serial correlation.
There is still a problem with the fixed effect approach regarding endogeneity of
the left hand side variable. The endogeneity problem may exist in this growth dynamic.
This is mainly because of the existence of a lagged dependent variable. In the withinestimator process of the fixed effect model, there would be a correlation between the
dependent variable and its lag due to the use of regional means as subtracting factors.
This problem can be significant when the time period is short, i.e., when the panel data
has a small time dimension. (Kiviet 1995, Judson and Owen 1999).
The endogeneity problem can also be related to the endogeneity of right hand
side variables other than the lagged dependent variable. The variable that has been the
main attention of this particular concern is the rate of physical investment, as it is likely
to be dependent on the level of income (Blomstrom et al. 1993, Caselli et al. 1996).
Nevertheless, the entire right hand side variables could have an endogeneity problem,
since almost all characteristics that differentiated these regions could be influenced by
income. This is because with a better income, it may be possible for a region to increase
the characteristics that generate growth. For example, an increase in income level can
increase human capital level by using the extra income to fund an education system.

3.3.3 D y n a m i c panel e s t i m a t i o n
Arellano and Bond (1991) introduce a first difference estimation method that
could solve the endogeneity problem in a lagged dependent variable by setting a further
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lag of the dependent variable (InjjMo) as an instrument of the lagged dependent variable
(AlnjVi^s).'' Given the degree of freedom needed for this estimation, this first difference
equation should be estimated by G M M .
Arellano and Bond (1991) have already acknowledged individual effects (r|,)
since their model works in the first difference equation that also eliminates any time
invariant variable from the equation including the individual effects. The correlation of
the dependent variable to its lag still exists because first differencing means subtracting
f r o m its lag variable.''' So the default for this estimation uses the lag level variable to
instrument Aln;;„.5, i.e., dealing with the endogeneity of ^\nyi,.i to Alnj',,. If the other
right hand side variables are assumed to be strictly exogenous, there is no necessity to
instrument those other variables since the first difference of these variables should not
be correlated with the first difference of error. This can be used as the moment
conditions for the estimation. So the G M M panel estimator will use the following
m o m e n t conditions:
E [ln>;„.S AM,,] = 0

f o r s > 10

E [AX'„AI/„] = 0
and

E[AZ'„AM„]

(3.25)

(3.26)
= 0

(3.27).

The Sargan test of over-identifying restrictions will be employed to determine the
overall validity of the instruments.'^
If the validity is rejected, it means there is an invalidity of Equation (3.26) or
Equation (3.27) as moment conditions. So the variables in X ' „ a n d Z ' „ will be assumed
to be weakly endogenous. In other words, those variables are set to be predetennined
variables. This is done by assigning their available lag as their instrument. The moment
condition in Equation (3.25) is the same but the moment conditions in Equation (3.27)
will become:
E[lnZ'„.sAw„]=0

fors>IO;

(3.28)

and similarly Equation (3.26) will become E [In X'„.S AM„] = 0.

" D e f i n i n g Ax, as x, _ x,-5.
''' the form of growth regression first difference equation is Aln>'„= YyAlnv„.5+AX „ y^ + A Z „y2 +Au„
w h e r e X ,, a n d Z'/, are all the other variables that should be controlled w h e t h e r they are stated in the
theoretical m o d e l (X „ ) or not ( Z , , ) .
T h e S a r g a n test is the over i d e n t i f y i n g test r e c o m m e n d e d for G M M ( A r e l l a n o and B o n d 1991). It is
d o n e by a n a l y s i n g the s a m p l e a n a l o g of t h e s e m o m e n t conditions.
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The other specification test that needs to be undertaken in this procedure is to
make sure the assumption of E[w/,

M,S]=0

if t;is is valid. This means there should be no

second order serial correlation in the first difference form of Equation (3.21).'® The test
will prevent the time pattern that could cause the result to be inconsistent rather than
just inefficient. If this is accepted, the final step is to test the hypothesis. The
determinant of growth is assessed by whether or not the coefficient of variables in X',,
and Z'„ are significantly different from zero.
Nevertheless, there are two concerns in applying the Arellano and Bond (1991)
estimation procedure. First, Blundell and Bond (1998) show the GMM procedure
would have some downward bias if the left-hand side variable is persistent and the time
dimension is small relative to the number of individuals. The problem arises since
persistency in the data will make the lag value of this variable in level terms, instead of
first difference tenn, a poor instrument. In addition, with the small time dimension,
there is not enough information available from the instrument. Bond et al. (2001)
argues that bias produced by the small number of time series and persistent left-hand
side variable can be indicated by a low estimate of yyin Equation (3.31). In particular,
the value of Yy will be below the Yy estimate from fixed effect estimation.
Arellano and Dover (1995) offer a solution by inserting the level equation back
with the first difference equation to form a system of dynamic equations. This will add
information to the estimator that is crucial in determining the equation, especially if
there is some time-invariant information that could be added. However, there is also an
additional assumption needed to make this equation consistently estimated due to the
fact that the error term in the level equation contains individual (fixed) effect. So in
order to be consistent, it is necessary to assume:
E [(Ti,-+M„ ) AX',-,] = 0

(3.29).''

This means there can not be any correlation between the individual effect and the
change in the right hand side variables. Blundell and Bond (1998) formalize the step in
the G M M panel estimator by using the following moment conditions:
E [ln>;„.s Am„] = 0

for s> 10

(3.30)

Since the estimation uses first d i f f e r e n c e equation, there will b e a first order serial correlation in the
error term ( A r e l l a n o a n d B o n d 1991).
" In Blundell and B o n d (1998), the additional a s s u m p t i o n is E [(ri, +M„ ) A>'„+,o] = 0 instead of equation
(3.29)
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E[lnZ'„.sAM„] = 0

fors>10;

E[!nX'„.sA?/„] = 0

(3.31)

fors>10;

E [ ( t i , + w„)AX'„.s] = 0

(3.33)

E [ ( t i , + W,-,)AZ',-,.3] = 0

(3.34)

(3.32)

There is a disadvantage in using this model. As pointed out by Bond (2002), the model
has relaxed the assumption that the growth determinants have no correlation with the
individual effect, but still assumes the first difference of these growth determinants
does not have any correlation with individual effect. However, if there is such a
correlation in both level and first difference then the Arellano and Bover (1995) method
could produce a bias result.
Another issue is in regard to the time length of the estimation. Pesaran et al.
(1999) show that, if the time length is relatively long compared to the number of
individuals or regions and there is an expectation of heterogeneity in the growth
coefficient, the estimation using the Arellano and Bond (1991) dynamic panel data
estimate would be misleading. To deal with this problem the pooled mean group
estimator ( P M G E ) can be implemented. This methodology works in a similar fashion to
the panel error correction model (PECM). However, it relaxes the assumption of
uniform coefficients across regions in the short term difference equation (Pesaran et al.
1999).
Chapter 4 will revisit this methodology debate and conduct estimations with the
various techniques from O L S estimation to a system of dynamic panel estimation to
select

the

most

preferable technique

suitable

for provincial

Indonesia

growth

estimation. This will be done and there will be a special focus on the issue of omitted
variable bias and the endogeneity of growth variables.

3.4 Additional Techniques in Sub-national Studies
The empirical application of growth theory to sub-national analysis has become
increasingly common. Many of these applications have the same empirical method with
the one used in cross countries study including the implementation of the new empirical
method such as a dynamic panel estimation. Nevertheless, some of the sub-national
empirical studies have also considered the possible adjustment that needs to be applied
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in the sub-national context.

The main modification in empirical studies at the sub-

national level is taking account of the interaction among these sub-national economies.
Migration

and spatial

autocorrelation

are the popular methods used

in

acknowledging the existence of interaction among economies in a growth analysis. In
this regard, the empirical work in sub-national studies has focused on whether
migration as a channel of interaction amongst economies has increased the speed of the
convergence process or whether, on the contrary has induced divergence. This
migration impact on the convergence process is actually a result of a combination of its
impact on the economic growth of both the migrant's origin and destination. As a
result, it is also important to see the impact of migration on growth. On the other hand,
spatial autocorrelation is the tool used to measure whether the interaction amongst
economies is related to their position relative to others and whether that interaction
based on location will significantly affect these economies' growth process.

3.4.1 T h e impact of migration on convergence
The standard technique to test the impact of migration on convergence is based
on the estimation of absolute /^-convergence. The addition of the migration variable in
the absolute yff-convergence estimation will test whether controlling migration would
have any impact on the convergence process.

However, given its close relationship

with income, the inclusion of migration may cause an endogenity problem in the
estimation.
This makes OLS no longer the appropriate estimation technique. Barro and
Sala-I-Martin (1991, 1995) and Cashin and Sahay (1996) add an instrumental variable
(IV) technique as one of their estimations to see the impact of endogeneity. Population
density and lag income are their instrumental variables for migration. Migration is
instrumented in the form of
M G i , = n + V Inyu.s + ^ 71,7.5 + coJt^v-s + £,7

(3.35)

where
MIGu = net migration rate
yn.s = initial value of income
Kii.s = initial value of population density.
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Migration in tiiis estimation can be represented by net migration (Barro and Sala-IMartin 1995) or by the immigration rate (Cashin and Saiiay 1996). This estimation will
c o n f m n the need for the IV technique if the income variable is significant. The
significance of population density may confirm its appropriateness as an instrumental
variable. Nevertheless, population density can also be inappropriate as an instrument
since it may directly be affected by income level, especially given that labours tend to
stay where they can get higher income.
The focus of an analysis on the impact of migration on convergence is on the
change in estimated speed of convergence. This means the main analysis is on how the
coefficient of

- 1 ) derived

from Equation (3.14) differs from the estimated

coefficient in
In (y,lyo)li=

a + ( e ^ - 1 ) \nyo+yrr^MIG,, + u,

(3.36).

If its absolute value is lower than the absolute value of the coefficient estimated by
Equation (3.14), then the convergence process will be slowing down if there is no
migration. In other words, migration promotes convergence as indicated if migration of
labour is applied to the Solow-Swan growth model where any labour is assumed to
have the same characteristic with other labour. On the other hand, migration can also
restrain the process of convergence, especially if a brain drain occurs where migrants
consist of labour with higher human capital. In this case, the absolute value of the (e/^ 1) coefficient in Equation (3.36) should be higher than in Equation (3.14).
Since this technique measures the impact of only excluding migration on the
convergence process, am omitted variable bias is no longer an important issue. This is
because, in examining the impact on convergence, the question is what is the result if
there is no migration in the existing convergence estimation process. So, the question
has to be examined on the condition that, except for migration, other conditions do not
have to be controlled.

3.4.2 The impact of migration on growth

Unlike the estimation of migration impact on convergence that analyses the
impact in an unconditional nature, the impact of migration on growth should be
examined under the condition that everything except migration is constant. As a result.
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the issue of controlling all other variables, and hence the issue of omitted variable bias,
is very important. This is the reason why the impact of migration on growth has to be
examined using a technique that acknowledges the problem of omitted variable bias.
Following the discussion in section 3.3, the Arellano and Bond (1991) G M M dynamic
panel estimation that works in the first difference transformation is appropriate for this
estimation since the first difference f o n n allows any bias from unobserved specific
regional characteristics to be implicitly recognised.
As with the application on convergence analysis, the migration variable can be
introduced in two fonns. The first is the net migration rate (i.e., the ratio of net
migration to total population) that has been mainly used in other studies. The second
form is to use the emigration rate and immigration rate as two different variables. This
is done to anticipate the fact that the impact of emigration and immigration may not
always be in an opposite direction.

3 . 4 . 3 T h e m e a s u r e o f spatial a u t o c o r r e l a t i o n

As mentioned above, other studies on sub-national growth are concerned with
the correlated performance of these economies as a result of their interaction that may
in turn cause their distribution to not be independent. Apart from migration, the relative
or geographical location is another factor that can detennine this interaction. This
relative location is disclosed in the form of what is referred to as a spatial weight
matrix. The matrix is a square matrix with the number of rows and

columns

representing the number of regions or individuals in the observation. The location data
and information indicate the distribution of the relationship by filling the elements of
the spatial weight matrix. The basic spatial matrix should be a symmetrical matrix and
in standard practice the weight in the diagonal or of the same region is set to be zero.
Furthermore, it is also usual practice to standardize the matrix element by the sum of
each row to make measurement of any statistics in spatial autocorrelation analysis
m u c h easier.
The most c o m m o n analysis of this correlation is spatial autocorrelation that
causes the income of one region to be spatially dependent on its neighbouring region.
This spatial autocorrelation can be detected using M o r a n ' s l-statistic (Moran 1948).
M o r a n ' s I-statistic measures spatial dependence by its association, and is calculated as:
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N

N

(3.37)

where
n = number of regions
Sg = sum of all elements of the spatial weight matrix
W.J = the element of the (un-standardized) spatial weight matrix between i and j
y- = logarithm of per capita income of region i
y

= average logarithmic value of per capita income of all region.

The expression of this spatial dependence measure is very similar to the sigma
convergence measure that uses the variance of log income. However, the spatial
dependence measure uses the covariance of two individual values instead of the
variance. This covariance is weighted by the spatial information such as contiguity and
distance that increases when there is a closer geographical relationship between two
regions and hence, the I-statistic will be higher if regions with a closer geographical
relationship have a higher income (or growth) correlation. On the other hand, if the
covariance is positive for some and negative for others, the I-statistic will be low
because these covariances cancel each other out.
There was no validity test provided by Moran (1948) for this spatial dependence
statistic to measure its significance. As a result, it can only be used to compare one
condition to another and is mostly used to compare the spatial dependence of regions
over time. However, there is an increasing need to assess the importance of spatial
dependence in an economy, i.e., the inference of I-statistics is needed. Cliff and Ord
(1973) provided a way to test the significance of M o r a n ' s I-statistics using the
normalization of these statistics. The expected value and standard deviation of Istatistics are defined as follows:

E[/]=

(3.38)
(A^-1)

<J,

=

(3.39)

where:
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(J, = standard deviation of I-statistics

and N is the number of regions. The significance of the I-statistic is measured based on
its comparison to the standard nornial distribution.
Moran's I-statistic in Equation (3.37) is the measurement of global spatial
association because it calculates the correlation among all regions in the observation.
However, it is common to have several regions that are strongly correlated, while others
are not. As a result, there is a local version of this measurement that can be calculated
by measuring the correlation of one region to the others (Anselin 1995).

3.4.4 Spatial auto regressive lag model ( S A R )

The existence of significant spatial dependence has various implications. A
major concern is that the basic assumption of independent and identical distribution
(iid) of variables is violated. This will affect the "correctness" of econometric
estimation in terms of consistency and effectiveness. As a result, econometric
modelling should be altered to recognize this association. Three well known models
popularized by Anselin (1988) to acknowledge spatial dependence are the spatial
autoregressive lag model, the spatial autoregressive error model and both forms of
spatial autoregressive model used at the same time.
The spatial auto regressive lag model (SAR) assesses the connection between
regions based on how each region's performance impacts on another. For example, the
income or growth of one region is interconnected with the other regions' income or
growth. This fonn of correlation is also known as the spatial lag model. Actually, the
SAR was introduced for both spatial lag and spatial error (Anselin 1988), but was later
more often attributed to the spatial lag model while spatial error model is often called
spatial error correlation model (SEM). This is analogous to the existence of a time lag
dependent variable in the equation. Nevertheless, it is not the lag of a dependent
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variable from another point in time but is instead the dependent variable of another
location. So the model can be written in the fonn of:
Y = a + X'p + /7WY+£

(3.40)

where p W Y is the spatial lag of the dependent variable Y.
There are some indicators of a significant spatial lag in the model. The inference
of Moran's 1-statistics is a common indicator to show how the relationship of
independent variables between regions depends on spatial conditions. Nevertheless, the
Lagrange-multiplier test of spatial lag introduced by Anselin et al. (1996), based on
Burridge (1980), has recently become the main test, especially for cross section models.
The test basically measures how the correlation between the error term and the
dependent variable depends on spatial factors. This is the same as measuring whether
spatial factors or neighbouring performance are important omitted variables in the
original estimation.
As an omitted variable can cause a biased estimation, the inclusion of S A R in
the econometric model could change the result of the analysis. This is the case when the
estimation with S A R adds significantly to the explanatory power of the dependent
variable. In this case, the estimation without S A R could have an inconsistent result as
the spatial lag term has become an important omitted variable. The estimated /? is
inconsistent if it has, or is assumed to have, any correlation with the other right hand
side variables. This will always be the case in growth empiric analysis where most
economic factors combine together in determining economic growth (Islam 1995).
The second impact of S A R is the recognition of the multiplicative effect from
regional connectivity. This effect exists because the regional economies simultaneously
affect each other and the impact of a particular region on neighbouring regions will, to
a certain degree, revert back immediately on that region as the neighbour affects the
region. By rewriting the S A R equation as:
( I - / 9 W ) Y = a + X'P + £
or Y = ( I - p W ) ^ ' ( a + X ' p + £ )

(3.41)
(3.42),

the impact of any X variable will have a multiplication of (I - p W ) ' which is equal to
I + p W + p ^ W ^ + ... . This shows the indirect impact of this variable through other

73

regions is already taken into account. This multiplicative correlation is known as global
spatial autocorrelation.
The standard method to estimate SAR is given by Anselin (1988). Basically, the
simultaneous spatial autocorrelation means the estimation has to be done with
(I - /?W)Y as the dependent variable. However, the magnitude of spatial impact ( p ) is
unknown, and estimating the p term in Equation (3.42) has become the first step in
this procedure. To detennine the magnitude of spatial impact, Anselin (1988) first
estimates

Y=ao+X'P„+£„

and

W Y = a , + X'P, +

and

then

calculate

the

coefficient p by maximizing a likelihood function of
Lc = C - ( A ' / 2 ) l n ( l / A O ( £ o - / ^ , ) ' ( £ o - / « ; ; ) + ln| > - P ^ \

(3-43)

where C is any constant variable as a result of integral operation and A^ is the number of
observations. The final step is to estimate p from ( P o - p P , ) - This procedure is similar
to estimating
(I - p W ) Y = (a„ - /XI,) + X'(P„ -PP,)

+ (£„ - pz,)

(3.44)

with p set to get the minimum sum square of (£„ - /?£,).
There are other methods of estimation that have been implemented for spatial
econometrics. One is to apply an instrumental variable method on Equation (3.41). The
basis for this estimation approach is the fact that the neighbourhood impact that is
included in WY actually does not include an observation Y from that particular region,
since the diagonal of the spatial weight matrix is zero, which means there is no
dependent variable on the right hand side of the estimation. However, there is still
simultaneity in this equation since WY is also detemiined by Y given that the region
also has some impact on its neighbour. Hence the neighbourhood impact ( W Y ) should
be treated as an endogenous variable. As a result, there should be an instrumental
variable for this spatial lag term WY (Anselin 1988, Kelejian and Robinson 1993).
Like other growth regressions, the major problem in applying this method is finding the
right instrument since it is hard to find a variable that is not detemiined by income level
as the dependent variable.
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3.4.5 Spatial error correlation model ( S E M )

Spatial dependence can also affect the disturbance or error term structure in the
estimation. Although the basic assumption of regression is to have a zero mean average
of error term, the distribution of this error term sometimes follows a certain structure
and is not randomly distributed. For example, the error term for the estimation for one
cluster of industry is likely to be different from another cluster of industry because they
have different basic behaviour. The structure of the error term can also be spatially
determined (Anselin 1988) as follows:
£ = CW£ + u

(3.45).

Or, considering the spatial multiplier effect, this can be written as
E= (l-<^)'u

(3.46)

where e is the error term in the estimation and u the real random factor.
The main consequence of this structure in the error term is the breakdown of the
homoskedasticity assumption of the estimation. The existence of a spatial

error

correlation will cause heteroskedasticity in the form of:
E[££']=(I-4W)

(3.47).

The failure to achieve homoskedasticity would mean the estimated standard error of
estimated parameters is incorrect. As a result, the significance of this parameter will not
be measured correctly (Anselin 1988). However, the implementation of the spatial lag
may alter the distribution of error term and thus a spatial error correlation model is no
longer needed.
The indication of the existence of significant spatial error correlation

is

measured by the relationship between the error term and the spatial factor. The
existence of spatial error correlation can actually be measured by M o r a n ' s I-statistics
for error tenn (LeSage 1999). So instead of using the distance of the dependent variable
from its average value, the statistic uses an error term in the form of:
N

= f

N

(3-48).

75

The conventional Lagrange-multiplier test by Burridge (1980) is actually very similar,
in the f o n n of:

LM=(1/T)[(£'W£)/o']' ~

(3.49)

Where:
T = t r ( W + W •)W.
The main difference is in the standard deviation of the inference test. The inference of
M o r a n ' s I-statistic is measured solely from the spatial weight matrix elements while the
Lagrange multiplier uses the standard deviation from the original estimation (cr^).
Generalized least square (GLS) is a c o m m o n way to acknowledge the spatial
error in the estimation. Specifically, the weighted estimation can be implemented as:
(I-<^)Y = (I-<W)a + ( I - ^ ) X ' p + u

(3.50).

This kind of estimation will be more efficient but will have an inconsistent result if an
omitted variable such as a spatial lag exists. This form of estimation is similar to
Seemingly Unrelated Regression (SUR) and random effect estimation since they all
provide a treatment for an error term through G L S estimation. Obviously, the main
difference with spatial error estimation is the use of spatial information as the weight.
Anselin (1988, 2003) also estimated a spatial error model by transforming
Equation (3.50) into:
Y = a +^ Y

+ X'P + W X ' P + u

(3.51)

where
5 = (I -

The transformation enables the model to be estimated in a similar way to S A R with the
addition of W X ' P . In doing so, given that p =

, a constraint needs to be applied in

spatial error model estimation. If this constraint is not satisfied, the estimation can be
done in the more general form (Anselin 2003). However, the model would no longer be
the exact spatial error that maintains the result of a non spatial model.
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3 . 4 . 6 L o c a l spatial a u t o c o r r e l a t i o n m o d e l

So far, the models that have been introduced are the "global" form of spatial
autocorrelation. However, there is also a local f o n n of spatial autocorrelation. The
distinction is in how the spatial factor correlates one individual or region to others.
While the global form correlates all regions in two directions, as the feedback impact is
also considered, the local form only estimates the direct impact experienced by a
region. As a result, the specific characteristic of local spatial autocorrelation is the
absence of a spatial multiplier in the estimation.
This introduces another alternative model in spatial autocorrelation such as the
spatial cross regressive model (SCR) and spatial moving average model (SMA). For
example, Florax and Folmer (1992) use the SCR in acknowledging the proper impact of
an explanatory variable is its location and its immediate neighbour in the form of
Y = a + X'p + W X ' ^ + £

(3.52).

In the same spirit, Anselin (2003) introduces the spatial moving average specification in
the form of:
£= ^ u + u

(3.53).

This model acknowledges the existence of neighbouring impact in the error term but
only in one direction. As a result, the spatial impact in the local form of spatial
autocorrelation will always be smaller than the global form.

3.5 Summary
Convergence analysis and growth regression are the two concepts underpinning
the empirical methods used in growth analyses. Although they have different purposes,
these two analyses are closely related. The convergence analyses is concerned with
whether or not the disparity of income among economies will decrease as a result of the
growth process, while growth regression tries to identify the determinants of growth.
Nevertheless, growth regression actually began with the conditional

convergence

concept which seeks to identify the factors that could affect convergence.
There are two different concepts of convergence. Although different, a and
absolute yff-convergence have a very close relationship. This close relationship can be
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seen from the relationship of the variance of logarithm income used in (T-convergence
and the regression that estimates absolute /? convergence. As a result, despite some
alternatives in measuring regional income disparity, variance of logarithm income is
still the most appropriate for c-convergence analysis.
It is also important to examine the results of the other measures since each has
its own strengths and weaknesses. Although this chapter argues that variance of
logarithm income is also the measure that should be applied to estimate fx-convergence,
given its clear relationship with /^-convergence Theil's inequality index will be the best
measure for disparity decomposition, and the coefficient variation will perform better in
comparing the disparity of one country to another. The other important step is to
compare the result with the weighted measures in regard to the skewness of income
distribution and the unequal distribution of population.
On the other hand, growth regression is developed in order to find the "true"
growth determinant and this needs an estimation method that has unbiased and
consistent

estimation.

improvement

Although

in order to

find

econometric

techniques

experienced

the best unbiased estimation technique,

a

major
but

the

availability of cross-country and cross section data with longer time series that
eventually become panels is the reason why the new estimation techniques can be
applied to growth regressions. The new estimation techniques have solved the problem
of omitted variable bias and endogeneity. Nevertheless, the comparison of the results
from several techniques can actually be used to explain the result obtained by the latest
econometric technique so it is still important to use an initial estimation technique such
as O L S to have a clearer picture and interpretation.
There are also some modifications in the application of these empirical methods
to sub-national study, due to the possibility of higher interaction among sub-national
economies. The adjustment would give the empirical results with the assumption that
the interaction can be controlled or limited. This is important but the first important step
is to examine whether the modification is necessary or not by examining

the

significance of the interaction among these economies.
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Chapter 4

Provincial Economic Development in Indonesia from 1975 to
2005

4.1 Introduction
Regional growth analysis has adapted the analytical framework from the
theories of growth employed in international cross-country studies to a sub-national
case. Nevertheless, there are some factors that would differentiate the application. One
of those factors is the impact from the "higher level" of economies on the growth and
convergence process i.e., national macroeconomic conditions.
Besides the size of Indonesia as the w o r l d ' s largest archipelagic country (as
mentioned in section 1.1.3), the possibility to analyse the impact of a national economy
on regional economies also makes Indonesia an important case study especially since
its economy has been through much turbulence in the last few decades.
The turbulence during this period from external shocks as well as some major
national policy changes changed the face of the Indonesian economy. One major
external shock was the fall in international oil price during 1983-1986. Indonesia tried
to

industrialize

and

move

from an economy

predominantly

resource based

to

manufacturing. From 1986 to 1992, continuous reform succeeded in increasing the
importance of non oil exports, but the reform momentum slowed during 1992-1997.
Recent major turbulence came from the economic crisis, with the exchange rate
plunging followed by political, social, and economic institutional crises. From 19972000, the deep economic and political crises led Indonesia to become one of the most
decentralised unitary states by 2001.
In addition to size and turbulence factors, Indonesia is a country with relatively
high regional income disparity (section

1.1.3). This means high disparity in the

development level of its sub-national economies, especially for infrastructure and
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human capital. In addition, there is also high regional diversity in resource endowment
and hence sub-national comparative advantage. As a result, turbulence in Indonesia's
e c o n o m y will affect the fortunes of each sub-national economy in different ways. Some
gain while others suffer and as a result, income distribution is affected.
Income distribution is crucial for Indonesia for various reasons. Indonesia is
formally a unitary state, so to some extent, the central government has a responsibility
to deal with major regional development challenges. Second, there is an obvious
disparity a m o n g main island-groups (Akita and Alisjahbana 2002), especially between
the east and west part of Indonesia (Miranti and Resosudanno 2005). Third, the
Indonesian population that can be divided into 350 ethnic groups is located in different
parts of the country so regional income disparity may also mean disparity amongst
these ethnic groups. These disparities have motivated several provinces to threaten the
unity of the country in the past as they have shown their aspirations to become
independent. The country's international boundaries have changed twice, first with the
formal entry of Papua (then Irian) in 1969, and the entry and later exit of East Timor in
1976 and 1999, respectively.
This chapter introduces Indonesia and especially its development patterns,
regional economies and their performance since

1975. The organisation of the

remainder of the chapter will be as follows. Section 4.2 will discuss the phases in
national economic development. The regional economies and their performances will
be analysed in section 4.3 and section 4.4 examines the other economic aspects of these
regions.

4.2 Indonesian Economic Development since 1975
The analysis for this chapter and hence the thesis begins in 1975 and ends in
2005. The main reason for this is data availability for Indonesia's regional economies
(section 4.3). Nevertheless, 1975 was also the beginning for the high oil income and
hence high growth of Gross Domestic Product (GDP). Since then Indonesian economic
development can be divided into six major periods or episodes.
These six episodes are similar to the combination of the episodes from Hill
(2000) and Resosudarmo and Kuncoro (2006). First, 1975-1981, when

economic
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growth very much depended on oil exports. Second, 1981-1986, Indonesia had to adjust
its e c o n o m y to the falling oil price. Non oil export promotion during 1986-1992 is the
third episode. The fourth episode is the slowing economic reform in 1992-1997. The
economic crisis in 1997-2000 is the fifth episode and the sixth episode the recovery and
decentralisation in 2000-2005.

Figure 4.1 GDP Growths and Real Oil Prices 1975-2005
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Figure 4.2 Export-GDP Ratios 1975-2005

| - » - N o n oil Exports - a - T o t a l Exports

Source: G D P in current $ are from World Development Indicator while Exports in current $ are
f r o m Trade Statistics (CEIC Asia Database).

4.2.1 1975-1981
The high international oil price dominated the economic picture in 1975-1981.
It started with the massive oil price increase in late 1973 triggered by the 1973 Arab oil
embargo and the decision of the OPEC Gulf Six to increase their oil price from S5.1 to
$11.7 in nominal price per barrel or from $17.3 to $38.1 in constant 2004 US dollar
price from 1 January 1974. The price reinained high and was above S40 in the constant
price in 1975 (Figure 4.1). As an oil exporting country, this resulted in a massive
increase in revenue for the Indonesian central government and Pertamina, the state oil
enterprise. The massive revenue flow was received mainly by the central government
since it had the responsibility to retain the income from the oil producing provinces,
and to redistribute it nationally. The income was partly used by the central government
and partly redistributed to all provinces based mostly on population (Resosudarmo and
Vidyattama 2007). The massive revenue increase also allowed the central government
to expand state enterprises and increasingly restrict foreign investment (Hill 2000).
During this period, Indonesia had become a mainly resource based economy,
not only in oil but also other mining sectors. However, it was mainly the high oil price
that allowed Indonesia to grow at 7.7% annually. Growth was a bit slower in 1978 and
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1979 because of concerns that the oil price would decline. A major devaluation
occurred in November 1978 in anticipation of the decline. The devaluation managed to
increase the share of non oil export in GDP from 7.7% in 1978 to 12.1% in 1979
(Figure 4.2), owing mainly to the exchange rate effect, while the oil export share of
GDP also increased from 13.7% to 16.1%. In 1980, economic growth picked up to
more than 9%, mainly because of the increase in the oil price following commencement
of the Iran-Iraq war. This price increase boosted the oil export share to 22.8%i of GDP
which was the highest oil export share of GDP in Indonesia during this oil boom period
and, hence, during the entire 1975-2005 period.

4.2.2 1981-1986
In 1981, the oil price began to plunge and this continued to 1986. The fall
slowed during 1983-1985 before going through another massive plunge in 1986.
Growth fell sharply during 1982-1986. After growth of only nearly 2% in 1982,
Indonesia's economy grew at an average of 4.4% annually during this period (Figure
4.1).
This was a major period of adjustment for the economy. First, the government
had to adjust to the lower revenue, while at the same time an increasing proportion of
the foreign debt required repayment. As a result, the central government had to cut back
expenditure by cancelling some large projects and increase revenue by reforming tax in
1984. Second, the government sought to strengthen non oil exports through a number of
policies that led the Indonesian economy to a transformation from a resource based
economy to manufacturing. In

1983, the govemment began to implement

an

industrialization strategy toward non oil export orientation and the rupiah was devalued
to support this strategy (Anwar et al. 1991, Hill 2000, Resosudarmo and Kuncoro
2006). These policies were crucial as the non oil export share of GDP increased from
4.1% in 1982 to 6.7% in 1984. Growth also climbed back over these two years before
plunging again in 1985 (Figure 4.1). At that moment, the Indonesian economy had
begun its transformation with the share of the manufacturing sector increasing sharply
from 15.6% of GDP in 1983 to 19.4% in 1986.
Reform in customs was introduced by a presidential instruction in 1985. Several
trade reforms were also introduced, mainly on tariff barriers, and the rupiah was again
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devalued in 1986. The share of non oil export in GDP increased to reach 8.2% of total
GDP in 1986 while the share of oil export plunged from 19.4% of GDP in 1982 to only
10.3% in 1986 (Figure 4.2). Anwar et al. (1991) have identified this period as a
"remarkable turn around" since various deregulating policies in the real sector were
introduced to increase non oil exports in addition to devaluation. Nevertheless, they
also identified that the economy was not significantly liberalized in this falling oil price
aftermath, especially in the international trade sector despite the decrease in tariff This
was mainly because of the increase of non tariff barriers.

4.2.3 1986-1992
Major trade and financial deregulation took place during this period following
the reform that had started in 1983 making it reasonable to categorize this, the trade
liberalization episode. The 1986 devaluation was followed by more deregulation to
rationalize the protection system especially reducing non tariff barriers. This started on
October 1986 when several non tariff barriers were phased down although there were
tariff increases as an offset. Anwar et al. (1991) claim this and the reduction of specific
tariffs for production required increased export oriented investment. There was also a
decision to depreciate the nominal value of the rupiah against the dollar at a fairly
steady rate, averaging 3.3% annually since the 1986 devaluation, while inflation
reached 8%. By the end of 1987, the government came up with a deregulation package
that included export incentives, removal of import monopolies, foreign capital,
promotion of the domestic share/stock market, and tourist promotion (Booth 1988). The
subsequent deregulation succeeded in increasing the share of exports in GDP from
18.5% in 1986 to 22.6% by 1987. It was driven mainly by the increasing share of non
oil exports that increased by 3.1 percentage points from 8.2% to 11.3% of total GDP.
This was followed by three major deregulations in 1988. The first deregulation
package was released on 27 October 1988. It deregulated financial sector institutions by
opening up licences for new banks and lowering the reserve requirement. Second was
the November 21 package that focused on trade and shipping by mainly removing
import monopolies and deregulating inter-island shipping. The third was the December
22 package that focused on the financial system and successfully increased the activity
in the capital market and hence its index (Simanjuntak 1989, Anwar et al. 1991). This

84

reforni continued with several more noticeable deregulations such as removal of
Priority List for investment in 1989 and another removal of non tariff barriers in 1990.
These reforms maintained the increase in the share of exports in GDP to 24.4% in 1992
with the share of non oil export reaching 16.7% of total GDP (Figure 4.2). The reforms
also increased GDP growth from 4.9% in 1987 to 6.5% in 1992, with an average of
6.5% for the entire period (Figure 4.1).

4.2.4 1992-1997 and the crises
However, reform slowed during 1992-1997. This does not mean there was no
reforni over this period, but it was not as consistent as most economists would have
liked. Maclntyre and Sjahrir (1993) indicate that in the first quarter of 1993, some
observers had already begun to worry about the pace of reform and felt the speed of this
reform could not be maintained. The concerns were related to the capacity to service
foreign debt and its impact on non oil export development funding especially given the
restriction in local funding. In addition the provision of infrastructure to increase the
capacity of the manufacturing sector would also constrain non oil exports expansion.
As a result, the share of non oil exports in GDP experienced a slight fall from 17.1% in
1993 to 16.8% in 1996 (Figure 4.1). In 1997, the share of exports increased to 19.4% of
total GDP, but only because the exchange rate jumped from Rp.2,383/dollar at the end
of 1996 to Rp.4,650/dollar at the end of 1997. This sharp fall in the rupiah was the
beginning of Indonesia's currency crises.
The exchange rate continued to fall to approximately Rp. 15,000/dollar by June
1998."* The problem then became a financial crisis with the collapse of the stock
market, bankruptcy of local companies, and a serious problem faced by the banks
(Soesastro and Basri 1998). GDP growth suddenly slumped from an average of 7.5%i
during 1992-1996 to only 4.6% in 1997. Growth was actually still quite strong in the
first quarter of 1997 at 7.5%. It began to fall to 5% in both the second and third quartes
of 1997 and fell to only 1% growth in the fourth quarter. This led to a social and
political crisis marked by the resignation of President Suharto on May 1998, after
having led the country for 32 years. His resignation did not stop the crises as indicated
by a 13%) contraction of GDP in 1998. The construction sector was the hardest hit.
' T h e r e c o r d h i g h w a s a c t u a l l y on 22 J a n u a r y 1998 at Rp. 17,000/ dollar.
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recording negative growth of 36.4% in 1998, followed by the financial sector (-26.6%)
and the manufacturing sector (-11.4%) (Resosudamio and Vidyattama 2007). This was
followed by merely 0.8% growth in 1999.
Instead of stopping the crises, there were several widespread conflicts after the
resignation of Suharto as a result of a weaker central government. This was especially
shown by several rallies, demonstrations and also riots. It was also shown by the
aspiration

of

mineral-rich

provinces

such

as

Aceh,

Riau

and

Papua

to

have

independence if they did not receive more authority over their resource endowments.
These conflicts had already resulted in the independence vote in East Timor on August
1999 that separated the then province from Indonesia, after having been joined in 1976.
Despite these crises. Figure 4.2 shows the ratio of exports to G D P in 1998
actually j u m p e d to 51.2% from 24.8% in the previous year.

However, this only

represents the impact of a much lower G D P due to the 13% growth contraction in 1998.
Besides, G D P in dollar terms also shrank dramatically owing to rupiah collapse that
m a d e the value added of export goods relatively higher than the value added of goods
sold domestically.

4.2.5 R e c o v e r y and the decentralisation

The recovery began in 2000 with the return of stronger growth than in the
previous two years. At 4.9%, it was similar to 1997 (Hill 2007, Resosudarmo and
Kuncoro 2 0 0 6 ) . " The recovery process was both slow and disturbed by the unsettled
political conditions. The 1999 general election brought temporary peace and the elected
President was replaced by his Vice President on July 2001 following a fonnal
impeachment process. There was an immediate impact on the economy, the exchange
rate, which had been around Rp.7,000/dollar at the end of 1999, rose to approximately
Rp.9,600/doIIar in 2000 and then to Rp.I0,500/dollar in 2001. As a result, growth in
2001 held up at 3.9%., with a slightly increasing trend after that. By the beginning of
2003, several indicators confirmed the economy was on the right track for recovery
(Hill 2007). G D P grew modestly at 4.7% in 2003, slightly increasing to 5.6% by 2005.

" A c c o r d i n g t o Hill ( 2 0 0 7 ) , this is a c t u a l l y m i s l e a d i n g s i n c e t h e p e r c a p i t a g r o w t h o f a r o u n d 3 . 5 % - 4 %
w a s actually only half of the average growth during 1986-1996.

86

The share of non oil export in G D P also showed a similar trend increasing from 27.1%
to 31.6% of G D P (Figure 4.2).
One of the most interesting developments in the aftermath of the crises was the
1999 regional decentralisation. Indonesia was a large centralised country and this
decentralisation

delegated

much

greater

authority

to

around

400

districts

and

municipalities in the areas of education, agriculture, industry, trade and investment, and
infrastructure (Aim et al. 2001). Even more interestingly, while since it was provincial
government that had continuously sought greater authority, under the new system most
provincial governments have remained weak with the higher level of authority handed
over to district government. At that time, separatist movements were active in Aceh,
East Timor and Papua. It is therefore possible the military and central government did
not want to increase the power of the provinces in case this worked to incite further
demands for independence (McLeod 2005).

4.3 The Regional Economy
The Indonesian

economy

has faced changing

fortunes since

1975. The

government has reacted in response and in anticipation with policies and hence
economic reforms that changed the pattern of Indonesia's economic development.
While these national economic fortunes and policies should explain much of the
regional economic development outcomes, the impact on each region from international
and domestic events inevitably varies.
One of the reasons for the differences in regional impact is the differences in
their comparative advantage. This is because Indonesia's economy has also transformed
its

comparative

advantage

since

1975.

For

example,

the

1970s

oil

boom

disproportionately benefited oil-rich regions such as Riau and Aceh, and other mineralrich regions. On the other hand, the fall in oil prices affected these regions more than
others. In contrast, the major policy reforms of the 1980s resulted in rapid, exportoriented

industrialization,

boosting

the economic

fortunes

of regions

ready

to

industrialize especially in term o f infrastructure and labour principally in Java.
Nevertheless, the differences might also have been due to these regions' other
characteristics such as investment, infrastructure and human capital. So, the next step
will be to present what happened to the Indonesian regions during the turbulence to see
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whether their characteristics can offer a reasonable explanation for the impact of
national economic turmoil on their income.

4.3.1 Defining "region"
As a study of the regional economy within a country, this thesis defines a
regional economy as a group of economic entities that form a country. In reality, this
definition is hardly applied since it is too difficult to identify these economic entities.
Instead, it is c o m m o n to use an administrative division to represent each economic
entity. Indonesia has several levels of administrative division managed by regional
government. The first is a province headed by a governor. The second is a district level
that consists of Kabupaten
Kecamatan

(Municipality)

and Kota

and the fourth level consists of Kelurahan

(City). The third
and Desa.

level

is

According to the

Ministry of Internal Affairs, in 2005 Indonesia had 33 provinces, 349 municipalities, 91
cities, 5,263 kecamatans,

7,123 kelurahans

and 62,806

desas^^

For the level of regional analysis in Indonesia to be undertaken, this thesis
selects provinces, despite the fact that decentralisation has given more power to
districts. The main reason for this choice is the unbalanced development at provincial
level that contributed to the tension linked to the separatist movements. In the first 20
years following Indonesia's 1945 independence, a weak central government in Jakarta
faced several armed insurrections, in the form of separatist movements in provinces
such as in Aceh, West Sumatra, West Java, South Sulawesi and Maluku (Legge 1961,
Mackie 1980). Note that East Timor is not included since it separated from Indonesia
on August 30, 1999.
Table 4.1 The number of Provinces, Regencies and Cities 1993-2005

Level
Province
District:
Municipal
City

Indonesian
Title

1

Propinsi

2
2

Kabupaten
Kota

1993*

1996

1999

2002

2005

27

26

26

30

33

257
67

230
64

262
69

273
76

349
91

Source: Regional Code (BPS).
Note: * 1993 Included East Timor.

' This is based on the Internal Affairs Minister Regulation number 18/2005.

Analysis at district level is not possible for other reasons. First, the data series
span a shorter time period. Reliable district level gross regional domestic product
(GRDP) data only start in 1993. The data are available by industrial sector but not
initially by expenditure. As a result, the application of growth analysis to the district
level is limited. Second, since 2000, the fragmentation of boundaries at the district level
has proceeded more rapidly.

For example, since 1999, the number of provinces has

risen f r o m 26 (i.e., excluding East Timor) to 33, while the number of second-level
districts has risen from 341 to more than 440 by the end of 2005 (Table 4.1).
Prior to July

1976, Indonesia consisted of 26 provinces. From these 26

provinces, 22 were located in the five main islands, with eight in Sumatra (Aceh, North
Sumatra, West Sumatra, Riau, Jambi, South Sumatra, Bengkulu, and Lampung), five in
Java (Jakarta, West Java, Central Java, Yogyakarta, East Java), four in Kalimantan
(West Kalimantan, Central Kalimantan, South Kalimantan, and East Kalimantan), four
in Sulawesi

(North

Sulawesi, Central

Sulawesi, South

Sulawesi, and

Southeast

Sulawesi) and one large province in Papua. Provinces that consist of small islands in
the east of Java are Bali, West Nusa Tenggara, East Nusa Tenggara, and Maluku.
Further east is East Timor, the 27* province from July 1976 until August 1999.
After new laws on regional governance were passed in 1999, seven new
provinces were proposed and have since been fully established. Banten was excised
from West Java, North Maluku from Maluku, Bangka Belitung from South Sumatra,
Gorontalo from North Sulawesi, the Riau Islands from Riau, West Sulawesi from South
Sulawesi and West Irian Jaya from Papua. However, in order to have a continuous
panel dataset from 1975 to 2005, these provinces have been regrouped to their original
boundaries so there will only be 26 provinces in the dataset (i.e., excluding East
Timor). However, it is important to note the regrouping of the new provinces to the
original set has significantly inflated their G R D P . The possible explanation is that this
fragmentation of provinces means new investment for local government infrastructure
and new employment for local civil servants.
The data set commences from 1975, since the data before then are inconsistent
and have m a j o r problems in some sectors. A m d t (1973) argued that this is probably
because the first effort to produce regional income data was by university economists
rather than the official statistics agency. Although they have worked closely together
and follow BPS national income estimation procedures, there were some deficiencies in
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the data source that would cause some inconsistencies. The problem is more obvious in
the sectoral estimation.^'
This thesis focuses on income per capita as a performance measure of the
provincial economies. There are three income proxies that will be employed, provincial
G R D P per capita, non mining G R D P per capita and household expenditure per capita.
G R D P per capita is the ratio of provincial G R D P to the total population. The data for
non mining G R D P per capita are calculated from the G R D P per capita less mining
sector value added per capita. These data are available in the Regional Account by
industry at BPS. The household (consumption) expenditure data are a part of the
Regional Account by expenditure series.
The reason for these three proxies is because the use of G R D P per capita has
been criticized on the grounds that most of the large mining output accrued to the
central government and mining companies especially prior to 2001. As a result, the use
of G R D P per capita as an income or welfare proxy will be overvalued especially in the
mineral-rich provinces (Tadjoeddin et al. 2001, Brodjonegoro and Martinez-Vazquez
2002, Milanovic 2005). Excluding mining value added from G R D P is an alternative
income proxy (Akita and Lukman 1995). However, this proxy ignores any income or
benefit from the mining sector that may go to the locals. As a result, consumption
expenditure is a third alternative.
Household consumption expenditure shows how much welfare can be enjoyed
by the household sector in a province. As a result, it can show the real income for a
society regardless of the output accruing to the central or local government. The
weakness of this proxy is that it does not reflect the value of future income streams as a
result of saving or investment. Moreover, the data are available only after 1983 instead
of 1975.
Price differences among regions are an important issue in a regional inequality
discussion, since the same nominal income will give a different basket of goods and
services if the prices differ across region (Dowrick and Quiggin 1997).^^ Unfortunately,

" As an illustration, the manufacturing sector in Jakarta w a s estimated to be very low, at around 7 to 8%,
before it b e c a m e 12% in 1973. On the other hand, the trade sector estimate was evidently too high.
^^ Dowrick and Quiggin (1997) also acknowledged the substitution effect problem if the relative prices
a m o n g goods and services are different. This means it is hard to compare the welfare of two economies
with different relative prices because the persons in those economies m a y buy a different basket of goods
due to the different relative prices to maximize their utilities.
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BPS did not calculate any relative price index across regions. While detail is lacking,
Nashihin

(2007) provides the most comprehensive

set of time-consistent

inter-

provincial price data estimates. He shows the richer and more remote provinces have
higher

living costs. Thus Jakarta's relative

income

falls significantly

and East

Kalimantan, Central Kalimantan and Papua also fall somewhat. Elsewhere, the effects
are mixed and not significant. The relative incomes of Central and East Java and
Yogyakarta rise moderately, while some poor, remote provinces such as Maluku
become even poorer.
Further information, especially regarding a long term continuous observation
cannot be provided. As a result, the data in constant prices are used to deal with this
problem in this thesis, as is commonly done in cross-country and intra-country studies.
Although there could be different prices amongst regions in the base year, the
magnitude of this differential is likely to be broadly consistent over time. This is
because, given these same price differences over time, the estimated disparity in
constant price will replicate the trend that would be shown using the data adjusted by
regional relative price index. As a result, the constant price income series can be used in
convergence analysis since the focus is on whether the disparity is increasing or
decreasing.

4.3.2 I n c o m e differentials, between 1975 and 2005

In terms of income, in particular G R D P , there are two groups of provinces that
stand out in the analysis due to their economic size. These are in Java (including Bali)
and the mineral-rich provinces. Nevertheless, the majority of the Indonesian population
is concentrated in Java despite that it only occupies 7% of the land area. The reason is
that Java has the most fertile land in the countiy. Moreover, in the 1930s the Dutch
decided to concentrate industrialization in Java (Thee 2003). This is also the basis to
consider Java provinces as the concentrated area for the agriculture and manufacturing
sectors while the mineral-rich provinces are the concentrated area for the mining sector.
At constant 1993 prices, Riau, East Java, West Java, Jakarta and Central Java
were the biggest economies in 1975. The population of the group of Java provinces was
much larger than the other Indonesian provinces, and Riau was the major oil producing
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p r o v i n c e . O n l y R i a u a n d J a k a r t a w e r e also a m o n g the top five p r o v i n c e s in t e r m s o f
G R D P p e r capita ( T a b l e 4.2). Riau w a s highest at m o r e than 14 t i m e s the national level,
f o l l o w e d b y East K a l i m a n t a n , P a p u a , Jakarta and South S u m a t r a . H o w e v e r ,

when

m i n i n g is e x c l u d e d , J a k a r t a has the h i g h e s t G R D P p e r capita, at nearly 3.5 times the
n a t i o n a l level, f o l l o w e d b y East K a l i m a n t a n , Riau and P a p u a , This is an indication that
the p r o v i n c i a l G R D P d i s p a r i t y f o r 1975 w h e n including the m i n i n g sector w a s far
g r e a t e r than the disparity w h e n the m i n i n g sector is e x c l u d e d .

T a b l e 4.2 Provincial I n c o m e p e r capita: L e v e l s 1975, 1992 and 2 0 0 5
non mining G R D P per
capita

Household Expenditure
per capita

G R D P per capita
1975
1992
2005

1975

1992

2005

1983

1992

2005

Aceh

89.1

171.9

82.1

99.2

North Sumatra

77.3

111.2

114.4

84.4

96.5

105.5

102.5

129.4
103.4

113.3

116.2

106.0

145.1
109.4

West Sumatra

66.4

82.8

98.3

88.2

86.9

101.5

91.1

88.7

103.1

Riau

1430.2

302.1

189.1

214.6

129.4

112.8

138.8

112.5

101.6

Jamb!

90.2

64.4

70.6

111.3

68.5

69.5

69.0

73.2

83.5

South Sumatra

138.9

92.8

95.3

137.6

84.1

90.1

113.3

103.7

104.8

Bengkulu

52.1

61.3

59.6

69.2

66.2

62.7

92.5

68.9

67.0

Lampung

50.1

48.6

53.6

66.8

53.2

56.7

50.8

55.1

52.0

Jakarta

261.9

332.7

378.0

349.6

369.4

410.4

320.1

296.3

320.8

West Java

73.4

82.9

82.3

87.6

85.1

86.6

104.3

108.3

101.5

Central Java

49.4

69.2

65.7

73.5

69.5

77.7

83.3

82.2

110.8

89.3

73.9
88.4

74.3

Yogyakarta

67.0
81.4

90.6

74.9

58.6

East Java

68.7

84.5

86.9

91.6

92.0

92.6

82.7

99.9

99.1

Bali

60.5

112.2

117.7

80.4

123.5

126.9

147.9

134.5

103.4

West Nusa Tenggara

39.7

42.1

59.3

52.2

45.4

46.9

44.1

43.9

41.6

East Nusa Tenggara

33.3

34.3

37.3

44.3

37.5

40.0

40.6

39.6

41.4

West Kalimantan

75.2

85.6

84.3

100.1

94.0

90.2

85.6

92.4

74.1

Central Kalimantan

104.3

118.6

103.2

138.9

130.9

110.6

107.8

93.8

92.6

South Kalimantan

92.4

93.2

107.2

122.7

96.7

95.7

83.7

68.0

83.9

573.1

452.6

404.4

343.5

341.7

293.9

203.0

150.2

163.8

East Kalimantan
North Sulawesi

54.7

61.1

74.2

72.8

65.7

76.7

61.6

64.9

75.5

Central Sulawesi

50.9

54.4

58.2

67.7

58.6

61.7

71.1

59.3

60.6

South Sulawesi

53.6

58.6

66.5

71.5

62.9

68.7

63.0

62.9

65.1

Southeast Sulawesi

40.8

50.9

48.5

43.3

54.6

50.4

61.5

53.3

42.9

Maluku

67.5

74.4

50.7

88.1

77.8

53.6

67.0

58.9

50.0

Papua

280.5

154.7

166.6

145.6

87.8

84.4

184.3

161.6

158.6

100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
0.7
2.1
(Rp. million)
1.6
2.3
0.6
1.5
0.6
0.8
1.3
Source; Computed from Regional Account by Industry and expenditure (BPS) based on 1993 constant
price.
Note: each number has been set as a comparison to Indonesia per capita level = 100.
Indonesia
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As a result of the 1975 mining sector boom, the per capita incomes of all
mineral-rich provinces began to dominate. Apart from East Kalimantan, Papua, Riau,
and South Sumatra, Aceh is the one mineral-rich province not among the highest
income provinces in 1975. This is because the mining sector, especially in LNG,
boomed in Aceh only after 1976. This can also be indicated by its proportion of non
mining GRDP per capita to the national level, which was higher than its proportion of
GRDP per capita in 1975 (Table 4.2).
While the third income proxy of household expenditure only applies after 1983,
it nevertheless verifies the importance of the mineral-rich provinces, as well as of
Jakarta. According to the household consumption expenditure data, Jakarta was highest
based on 1993 constant prices, with expenditure per capita approximately 3.2 times the
national level. Three mineral-rich provinces were also in the top five places, with East
Kalimantan second, Papua third and Riau fifth, while Bali was unexpectedly in fourth
place as a result of the boom in tourism from the end of the 1970's.
From 1975 to 1992, Indonesia's economy transformed after the fall in oil prices
and trade liberalization. The manufacturing sector was more important than mining in
1992, especially manufacturing for export commodities. So it is reasonable to expect
the importance of the mineral-rich provinces had dropped by 1992, the year when this
rapid transformation began to slow. Yet, Table 4.2 indicates the mineral-rich provinces
of East Kalimantan, Riau, and Papua (and Aceh from 1976) were still among the
highest income provinces in 1992. Nevertheless, East Kalimantan's highest GRDP per
capita in 1992 was "only" 4.5 times the national level. Jakarta had climbed from fourth
to second by 1992. One explanation for why most mining provinces did not collapse as
a result of the transformation was because they were connected to the international
market. Most mining output was exported and was therefore advantaged by the trade
liberalization and rupiah devaluation.
Nevertheless, the mineral-rich provinces did suffer from the change. Compared
to the national level, income fell slightly. South Sumatra was no longer among the
highest income provinces, since it also suffered from a collapse in the international tin
market in 1986. Also, unlike the other mining province, South Sumatra sold its oil and
gas products mostly in the domestic market. There was also said to be a move from
Pertamina

to substitute oil from South Sumatra due to its higher cost (Evans and

Hasibuan 1989). In 1992, Papua still had one of the highest GRDP per capita, but its
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non mining G R D P per capita fell to

This highlights the lack of integration between

P a p u a ' s mining sector and its other sectors.
In contrast to Papua, East Kalimantan's non-mining G R D P per capita was still
second highest at more than three times the national level (Table 4.2). This indicates its
economic wealth extended well beyond the mining enclaves. However, about 60% of
East Kalimantan's non-mining G R D P comes from oil and gas processing industries,
which in the BPS classification is included in the manufacturing sector and not the
mining sector. These are relatively capital-intensive activities, and much of the return
on these investments accrues to entities outside the province. This is indicated by its
household expenditure that suggests community living standards are much closer at 1.5
times the national level.
Similar to East Kalimantan, Riau's non mining G R D P per capita was also still
a m o n g the highest in 1992 although Riau suffered the largest impact from the
international oil price fall. Riau was well above the national levels for oil and non-oil
series in 1975 before its fortunes declined sharply during the 1980s in the wake of the
fading oil boom, resulting in its income/expenditure being close to the national level.
However, the growth of the non mining sector in Riau was hardly because of a strong
linkage to the mining sector. Instead Riau followed the transformation of the
Indonesian economy by developing Batam, an island close to Singapore. Together with
export-oriented cash crops on the mainland, this resulted in Riau still being the third
richest province in 1992 in non mining G R D P per capita.
Arguably, Java's provinces should have been able to gain most from the
transformation of Indonesia's economy to manufacturing, since they were

more

industrialized and had better infrastructure. The most notable increase of G R D P per
capita was Central Java from 49.4% of the national level to 67.0% bringing a province
that was at the bottom five of both G R D P per capita and non mining G R D P per capita
in 1975 to 17"" position in both series in 1992. East and West Java also experienced an
increase of G R D P per capita from 68.7% to 84.5% and 73.4% to 82.9% of the national
level, respectively (Table 4.2). Jakarta was the province that gained most from this
transformation increasing G R D P per capita from 261.9%) to 332.7%) of the national
level. This is notwithstanding the 1980s liberalization, which reduced its regulatory
powers. Jakarta's non mining G R D P per capita in 1992 was almost 3.7 times the
national level compared with 3.5 in 1975
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The next three episodes in Indonesia's economic turmoil featured slowing
reform, economic crisis and decentralisation. Nothing significant could be expected
from the slowing reform that changed the regional composition dramatically. In
contrast, the economic crises should have altered the composition since they hit the
financial

sector heaviest. The manufacturing sector enjoyed the increase in the U S

dollar for a while, but was eventually hit by the outfiow of capital due to the uncertainty
and various conflicts. So the m o d e m sectors such as finance and manufacturing should
have experienced the worst impact from the crises. Conversely, the resources sector
should have gained some improvement in terms of trade. Nevertheless, since the
recovery period had already begun in 2000 most of these provinces had recovered in
2005.
Jakarta became relatively richer during 1992-2005. Although it is the capital
city, it does not seem to have been adversely affected by the 2001 decentralisation that
transferred resources and funds to other regions. Although 1997-98 economic crises
affected Jakarta more adversely than most other regions, it also recovered more quickly
than most.

In 2005, Jakarta still had the highest non mining G R D P per capita at 4.1

times the national level, as well as the highest consumption expenditure per capita at
3.2 times the national level. Other provinces in Java also retained their position with not
much difference in their income proportion to the national level. However, most of the
mineral-rich provinces continued to experience a downturn. G R D P per capita for East
Kalimantan was still highest but at only 4.0 times the national level.
Aceh was severely impacted by conflicts, falling sharply from 171.9% of
average national G R D P per capita in 1992 to only 82.1 % in 2005. Obviously, the
December 2004 tsunami played a role, but Aceh's G R D P per capita had already fallen
to 107.7% in 2003. During 1975-1985, Riau mining output was experiencing a positive
growth after a decade of contraction. However, during 1992-2005, this growth slowed
to only 0.8% annually. Moreover, Riau had to deal with a migration flow to the Batam
industrial area even though development there experienced a significant negative
impact from the crises. As a result, R i a u ' s level of G R D P per capita fell from 302.1%
of the national level in 1992 to 189.1% in 2005 while its non mining G R D P per capita
fell f r o m 129.4% of the national level in 1992 to 112.8% in 2005. Papua had mixed
fortune during 1992-2005. The discovery of a new mining site in 1987 lifted P a p u a ' s
G R D P per capita from 154.7% of the national level in 1992 to 166.6% in 2005.
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Nevertheless, the inabihty of Papua to convert the bonanza in the mining sector to its
other sectors continued in 1992-2005 with non mining G R D P per capita falling from
161.6% of the national level in 1992 to 158.6% in 2005.
This

brings

the

discussion

to

the

other

extreme

of

provincial

income

distribution, and the poor provinces, with an income ratio of about half the national
level or less during 1975-2005. Unfortunately, the transformation in the Indonesian
economy did not have much impact on them. The provinces in this position were
mainly East and West Nusa Tenggara, Southeast Sulawesi and Lampung. T w o other
poorer provinces were Maluku and Central Sulawesi. All these lower income provinces
are located in Eastern Indonesia except Lampung. This highlights the disparity between
Indonesia's east and west.
The two Nusa Tenggara provinces have always been consistently poor with non
mining G R D P per capita and expenditure per capita below 50%) of the national level.
West Nusa Tenggara actually managed to achieve higher income in the mining sector
as its G R D P per capita became 59.3% of the national level in 2005 but its non mining
G R D P per capita was still only at 46.9% of the national level. On Sulawesi, Southeast
Sulawesi is the poorest province, with about half the national figure in all series.
Lampung is the poorest province in Western Indonesia with G R D P per capital just
above half the national level.

4.3.3 Provincial economic growth

The analyses of provincial income levels may not reveal the entire picture. This
is because it only picks up on the significant j u m p s and falls at the two ends of the
distribution. Accordingly, the analysis will now focus on the growth pattern to see
whether there is any additional information about the impact of Indonesia's economic
turbulence on regional economies.
Indonesia's G D P per capita grew at approximately 3.8% annually from 1975 to
2005 (Table 4.3). The growth of G D P per capita in the first three episodes during 19751992 at 4 . 7 % annually was much higher than the annual 1993-2005 growth at

2.6%.

Bali, West Nusa Tenggara, West Sumatra, Jakarta and Central Java had the highest per
capita annual growth with all above 5%. Given the transformation from mining to
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m a n u f a c t u r i n g in 1975-1992, the growth in n o n m i n i n g G D P per capita was higher than
in G D P per capita at 4 , 5 % a n d this was mostly because during 1975-1992, n o n m i n i n g
G D P per capita grew at 5 . 9 % . Except for W e s t N u s a Tenggara, all the provinces that
achieved highest growth in G D P also achieved the highest in n o n m i n i n g G D P .

Table 4.3 Provincial I n c o m e per capita: G r o w t h 1975- 2005 ( % )

G R D P per capita
1975199219751992
2005
2005
Aceh
North Sumatra
West Sumatra
Riau
Jamb!
South Sumatra
Bengkulu
Lampung

8.9
5.6
6.1
-4.4
2.7

-1.3
3.3
4.0
-1.0
3.4

2.3
5.7

2.8
2.4
3.4

4.5

non mining G R D P per
capita
1975199219751992
2005
2005

3.5
4.6
5.2
-2.9
3.0
2.5
4.3
4.1

7.5
5.9
5.8
2.8
2.9
2.9
5.6
4.5

-0.5
3.5
4.0
1.7
2.9
3.4
2.4
3.3

Household Expenditure
per capita
1983199219831992
2005
2005

3.7
4.9
5.0
2.3
2.9
3.1
4.2
4.0

3.9
2.5
3.3
1.2
4.3
2.6
0.2
4.5

2.5
4.2
5.1
3.1
5.0
4.0
3.7
3.5

5.0
3.5
4.4
2.3
4.7
3.4
2.3
3.9

Jakarta
West Java
Central Java
Yogyakarta
East Java
Bali

6.2
5.5
6.6
4.6
6.0
8.6

3.7

5.1
4.2
5.0
3.8
4.6
6.1

6.2
5.7
6.6
4.5
5.9
8.6

3.7

5.1

2.6
2.9
2.7
2.9
3.0

3.0
2.9
2.7

2.7
4.0
2.8
1.4
5.8
2.5

4.6
3.4

2.9
3.0

4.5
5.0
3.8
4.6
6.1

4.8
2.0
3.9
1.8

3.8
3.7
4.0
1.7
4.6
2.1

West Nusa Tenggara
East Nusa Tenggara

5.1
4.9

5.4
3.3

5.2
4.2

5.0
4.8

3.1
3.3

4.2
4.2

3.5
3.3

3.5
4.3

3.5
3.9

West Kalimantan
Central Kalimantan
South Kalimantan
East Kalimantan

5.5
5.5
4.8
3.3

2.5
1.5
3.7
1.8

4.2
3.8
4.3
2.6

5.5
5.5
4.4
5.8

2.5
1.5
2.7
1.6

4.2
3.7
3.7
4.0

4.5
2.0
1.2
0.2

2.2
3.8
5.6
4.6

3.1
3.1
3.8
2.8

North Sulawesi

5.4

Central Sulawesi
South Sulawesi
Southeast Sulawesi

5.1
5.3

4.2
3.2
3.6

4.9
4.3
4.6

5.2
5.0

4.1
3.2

4.7
4.2

4.2
1.5

5.1
4.1

4.8
3.0

5.1

2.3

4.4

7.3

3.5
2.2

4.4

6.1

5.1

3.6
1.9

4.2
2.2

3.9
2.1

Maluku

5.3
1.1

-0.3
3.2

2.8
2.0

5.1
2.8

-0.1

2.8
2.7

2.1
2.1

2.6
3.8

2.4
3.1

Papua

2.5

3.6
3.9
3.8
4.5
5.9
2.8
3.8
2.6
4.7
Indonesia
Source: Estimated from Regional Account by Industry and expenditure (BPS) based on 1993 constant
price.
Note: Formula to define annual growth rate: growth 76-90=100x (('"'"'-"W(y90/y75)) -1).
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From the five provinces with the highest per capita GRDP or non mining GRDP
growth, Jakarta was the only province that experienced the highest growth in both
1976-1992 and 1993-2005 (Table 4.3). Besides being the capital of Indonesia, Jakarta
is also the centre for trade, communications and transportation. As a result, Jakarta was
able to take advantage of the liberalization especially for financial institutions. A
further breakdown of the growth shows Jakarta had the fastest growing provinces
during 1986-1992 and 1992-1997, which was a period of export orientation and rapid
financial

development followed by a slowing reform period. For the same reasons

Jakarta was worst hit province by the financial crises. However, migration out of
Jakarta weakened the tension in tenns of per capita value during the initial currency
crisis.
West Sumatra was another of the high growth provinces of GRDP per capita
and non mining GRDP per capita during 1975-2005 experiencing relatively high
growth in both 1975-1992 and 1992-2005 (Table 4.3). In particular. West Sumatra
experienced relatively high growth during the decline in oil prices of 1982-1986 and
was also able to maintain positive growth during the crises in 1997-2000. West
Sumatra's economic growth was dominated by growth in the services sector. This was
presumably based on a culture of trading and out-migrating (merantaii).

West

Sumatra's trade and transportation sectors have a relatively higher share in GRDP than
other provinces especially within Sumatra. West Sumatra has been able to develop
various kinds of industry such as bakeries, chilli and sugar processing (Lains 1989).
Bali was among the five highest provinces both for total GRDP growth and also
non mining GRDP growth per capita during 1975-1992 but not for the period of 19932005. Bali gained from the 1975-1992 economic transformation and following the
opening of the Ngurah Rai (Bali) airport to international airlines in the early 1970s
tourism took off during the 1970s and 1980s. The tourism sector grew rapidly,
particularly after 1985, when the government removed most of the restrictions on
international flights to Bali and provided funding to boost tourism development
(Jayasuriya and Nehen 1989). However, the 1997-1998 crises had a severely negative
impact on Bali's tourism sector. The economic crisis lowered the number of domestic
and intra Asia tourists significantly, but it was social and political unrest that drove
many travel agencies to re direct their clients to Malaysia and Thailand (Henderson

98

1999). The 2002 bombing and the 2003 Asian bird flu were other issues that hampered
Bali's tourism industry.
West Nusa Tenggara recorded the second fastest G R D P per capita growth
during 1975-2005. During 1997-2000, Indonesia struggled with -2.3% annual growth
with 11 provinces experiencing contraction. However, West Nusa Tenggara was able to
maintain 7.1% annual growth, mainly due to copper mining. After ten years of
exploration, N e w m o n t Mining Corporation began the construction phase in Batu Hijau
in 1997, the start up process in 1999 and established commercial production was
established in 2000.
On the other hand, as a result of significant development in public sector
infrastructure investment

during

the

second

half of

1970s,

Southeast

Sulawesi

experienced one of the highest non mining G R D P per capita growths (Kristanto et al.
1989). This was followed by cocoa boom during 1980-1995. However, it could not
duplicate this in G R D P per capita growth as its mining sector experienced a set back
when the price of nickel fell sharply after 1978.
The five lowest G R D P per capita growth provinces over 1975-2005 were Riau,
Papua, South Sumatra, Maluku, and East Kalimantan, all mineral-rich provinces except
for Maluku. With the exception of East Kalimantan, these provinces also experienced
the lowest non mining G R D P per capita growth. As discussed in the previous section
(4.3.2). South Sumatra experienced the lowest growth during 1975-1992 due to the
collapse of tin exports and a drop in oil production. Non mining G R D P growth also fell
significantly because the tin processing industry had a significant share in South
S u m a t r a ' s manufacturing.
Riau experienced a significant drop in G R D P per capita growth from 1975 to
2005. The falling oil price during 1981 to 1986 was the main reason. As well as
reducing mining output the falling oil price also impacted on Riau's petroleum refining
industry. Non mining G R D P per capita grew at 2.8% annually during 1975 1992 but
only by 1.7% during 1993 to 2005 because the 1997-2000 financial crises restrained
construction and building development especially in Batam.
Despite

having

the

highest

GRDP

per

capita

during

1992-2005,

East

Kalimantan also experienced one of the lowest growth rates over both 1975-1992 and
1992-2005. Unlike Riau, its mining output continued to grow over the entire period.
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Nevertheless, mining growth slowed somewhat in the second period due to resource
constraints. As 60% of East Kalimantan's non mining industries were related to mining,
it also experienced on of the lowest non mining G R D P per capita during 1992-2005.
Papua also experienced one of the five lowest growth rates during 1975-1992
but rose to be ranked 11* in 1992-2005. The declining oil price should have impacted
on Papua, especially on the oil utilization in Sorong. However, Manning and Rumbiak
(1989)

argue that physical

constraint

also played

a major

role in

restraining

development in resource based industry during this period. This was regardless of
whether or not the industry had a strong linkage to the mining sector. This difficulty
was the main reason for the low growth in Papua's non mining G R D P per capita
especially during 1975-1992.
Maluku owes its place in the bottom five due to continuous severe conflict in
1998-2000.
The other income proxy, consumption expenditure per capita, had a rather
different distribution pattern. The lack of consumption data prior to 1983 may have a
role in explaining this difference but the distribution of consumption expenditure
growth during 1992-1975 was different to the other two proxies. There were some
similarities. West Sumatra was amongst the highest growth provinces during 19832005 owing to its performances in 1992-2005. North Sulawesi also experienced
relatively high growth during 1992-2005. At the other end of distribution, Riau was
among the lowest consumption expenditure growth provinces during 1983-2005 as also
indicated by the growth of the other two income proxies. However there were also
major differences. Southeast Sulawesi and Bali were the fourth and fifth of the
provinces with the lowest consumption expenditure per capita growth during 19832005 even though their G R D P and especially non mining G R D P per capita achieved
two o f the highest growth rates during 1975-2005. In these two cases, the lack of pre
1983 data is a major explanation, since development in the Southeast Sulawesi
transport sector took place during

1975-1983 while there was a major tourism

breakthrough at the end of 1970s and the beginning of the 1980s. At the other end,
Jambi had relatively high growth in consumption expendimre during 1983-2005 while
experiencing high non mining G R D P growth during 1975-2005.
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4.3.4 Structural change
One conclusion emerging from this discussion is that the impact from national
economic transformation has affected and been affected by comparative advantage and
hence the economic structure of each provincial economy. This makes it important to
learn more about these economic structures and the effect o f the transformation on
them. Despite, the focus of the early discussion on the impact of oil boom and the role
of the mining sector in 1975, in the mid 1970s Indonesia was still a predominandy
agrarian economy. In 1975, agriculture was more than one-third of G R D P in 21 of the
26 provinces (Table 4.4). Besides Jakarta, four provinces (Riau, East Kalimantan,
Papua, and South Sumatra) had a strong comparative advantage in mining given their
endowments.
In sub sections 4.3.2-4.3.3, the transformation of the Indonesian economy
during 1975-1992 evidently benefited the relatively more industrialized provinces in
Java and hampered the mineral-rich provinces. Table 4.4 confirms these provinces (i.e.,
Java and the mineral-rich provinces) did have a relatively high share of the industrial
sector compared to other provinces. However, this picture is incomplete as Table 4.4
shows several other provinces also had a relatively high share of the industrial sector in
their G R D P in 1975. These provinces were North Sumatra, West Sumatra, Jambi, West
Kalimantan,

and

Southeast

Sulawesi.

Yet,

provinces

with

an

above

average

manufacturing share were four of the Java provinces plus South Sumatra, West
Sumatra, West Kalimantan and Jambi (Table 4.5). However, none had a share higher
than 20% of G R D P .
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Table 4.4 Structure of Provincial GRDP, 1975, 1992 and 2005 (%)

A
Aceh
North Sumatra
West Sumatra
Riau
Jamb!

47.3
41.0
43.7

1975
1

S

A

22.8
18.8

29.9
40.3

18.1

16.5

39.8

South Sumatra

2.8
50.0
20.9

Bengkulu

53.5

47.3
6.6

Lampung

56.4

9.1

34.5

1.7

23.0
22.4

75.3
43.0

13.2
14.2
13.1
11.8

43.2
44.2

Jakarta
West Java

91.2
17.8

26.6
22.0

6.0

6.5

32.2
31.8
39.9

29.0

37.1

18.9
28.7

0.3

1992
1

2005
1

S

A

65.9
33.2

16.0
40.1

30.0
28.1

29.9
29.4

27.0
79.4

51.0
14.1

22.5

27.3

42.5
50.3

9.3

70.7

20.1

26.8
45.7

44.1

31.0
40.7

58.4

27.8
21.3
32.8

11.7

41.2
38.0
55.5

40.8

33.7

23.5

42.8

64.9
38.8

0.1
11.2

33.1
52.0

66.8
36.8

39.8
58.2

38.3
23.8
34.0
15.5

43.4
61.6
50.1
65.8

12.9
22.1

35.4

44.0
40.5

17.3
25.0
18.9
20.9
25.1

34.8
43.9
35.2
22.8
33.6
13.7

45.5
61.2

18.3
14.6
15.9
18.7

S
40.0

Central Java
Yogyakarta
East Java
Bali

34.6
43.6
41.6
42.9
47.8

West Nusa Tenggara
East Nusa Tenggara

60.8
69.1

7.0
4.9

32.2
26.1

39.6
42.8

15.9
12.9

44.6
44.3

24.1
33.2

38.3
9.9

37.5
56.9

W e s t Kalimantan
Central Kalimantan
South Kalimantan
East Kalimantan

51.3
53.9
40.9
13.4

13.7
10.0
7.0
62.1

35.1
36.0
52.2
24.5

25.4
37.7
25.2
10.8

28.2
20.1
31.1
67.6

46.4
42.1
43.8
21.6

23.8
41.2
22.3
7.9

25.9
14.0
37.1
64.5

50.4
44.8
40.6
27.6

North Sulawesi

Southeast Sulawesi

45.1
63.8
53.0
43.8

8.5
6.8
5.1
23.2

46.4
29.4
41.9
33.0

28.0
35.6
38.6
34.1

22.4
20.5
21.7
22.1

49.6
43.9
39.8
43.8

27.2
45.8
30.1
30.7

24.3
16.3
24.2
20.2

48.5
37.9
45.7
49.1

Maluku
Papua

63.3
20.3

5.3
63.9

31.4
15.9

30.0
18.8

30.4
61.7

39.5
19.5

29.8
18.1

14.3
62.1

55.9
19.8

Central Sulawesi
South Sulawesi

27.8
35.8
36.3
18.0
39.9
42.1
15.5
39.5
Indonesia
45.0
Source: Estimated from Regional Account by Industry (BPS) based on 1993 constant price.
Note: A = Agriculture, I = Industry comprising Mining, Manufacture, Utilities and Building, S = Service
comprising Trade, Transportation and Communication, finance, government and other services.
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Table 4.5 Share o f M i n i n g and Manufacture in Provincial G R D P , 1975, 1992 and 2005

(%)

Aceh
North Sumatra
West Sumatra
Riau
Jambi
South Sumatra
Bengkulu
Lampung

16.7
9.1
0.5
88.8
7.6
25.8
0.4
0.2

1975
Manufacture
3.5
6.3
9.5
2.2
9.2
19.1
1.9
7.3

Jakarta
West Java
Central Java
Yogyakarta
East Java
Bali

0.0
10.6
0.5
0.3
0.2
0.6

West Nusa Tenggara
East Nusa Tenggara

32.6
3.5
5.4
62.2
4.1
18.4
2.4
1.3

1992
Manufacture
29.3
24.6
14.4
14.9
16.5
19.4
2.7
13.5

15.5
8.0
9.5
8.9
11.7
3.0

0.0
7.6
1.2
1.3
1.9
0.9

1.4
0.2

2.4
2.3

West Kalimantan
Central Kalimantan
South Kalimantan
East Kalimantan

0.2
0.3
0.5
55.1

North Sulawesi
Central Sulaw^esi
South Sulawesi
Southeast Sulawesi
Maluku
Papua
Indonesia

11.8
1.0
4.9
45.2
9.5
12.7
3.2
2.5

2005
Manufacture
14.1
22.0
15.3
22.1
16.3
20.7
4.7
12.9

21.0
28.3
28.5
12.9
24.2
7.2

0.0
3.1
1.6
1.0
1.9
0.7

20.8
41.5
30.8
12.3
24.8
8.7

2.9
1.5

4.7
2.4

27.3
1.1

4.3
2.3

10.5
3.9
4.7
5.0

1.0
0.5
6.6
31.7

21.2
13.0
17.0
33.4

1.4
1.3
17.9
32.3

16.8
7.4
13.1
28.5

0.4
0.4
0.1
20.4

4.4
1.2
3.6
1.3

3.1
3.0
3.4
3.3

8.1
8.3
11.5
5.8

4.7
2.3
4.9
4.2

8.7
6.6
13.1
6.0

2.3
61.1
20.6

1.1
0.5
8.0

5.8
48.7
10.0

18.0
4.3
22.4

2.6
52.9
7.9

10.1
4.0
24.3

Mining

Mining

Mining

Source: Estimated from Regional Account by Industry (BPS) based on 1993 constant price.

West Sumatra achieved a relatively high growth rate o f 6.1% annually during
1975-1992. West Kalimantan also achieved annual growth o f 5.5% this period (Table
4.2) with plywood and sawmills were the main industries (Siahaan and Daroesman
1989). However, Jambi and South Sumatra were among the lowest growth rates. As
mentioned in section 4.3.2, South Sumatra's low growth was due to the collapse o f the
international tin market. Meanwhile, Jambi's manufacturing industry was dominated by
small resource based industries, especially palm oil and crumb rubber. Unfortunately
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for Jambi, despite the increased activity in neighbouring Riau, output of palm oil did
not increase much while the output of crumb rubber declined.
By 1992, there were eight provinces with more than a 20% manufacturing share
in their GRDP (Table 4.5). Four were the Java provinces while the others were West
Kalimantan, East Kalimantan, Aceh, and North Sumatra. East Kalimantan had timber
processing and oil-related fertilizer and heavy industry, while Aceh's manufacturing
had a major boost from the development of LNG. North Sumatra's manufacturing
sector had a major injection in 1983 with the development of an aluminium smelter.
Nevertheless, other manufacturing industries like tobacco and plastic ware had also
developed in North Sumatra (Barlow and Thee 1989). In contrast, from 21 provinces in
1975, only eight had more than one third of the agricultural sector in their GRDP. This
is an indication that manufacturing development also involved provinces that were
previously agricultural based. Nevertheless, this structural change has been relatively
slow in affecting most of the agricultural provinces of Sumatra, Kalimantan and
Sulawesi, that only had a small share of the manufacturing sector to begin with in 1975.
During 1992-2005, reform slowed and did the transformation of the agriculture
sector to manufacturing. In addition, the crises that struck in 1997-2000 also affected
the manufacturing sector especially capital outflow and lack of supply of machinery
(particularly spare parts). Java provinces, especially Jakarta, clearly suffered the most.
East Java, Yogyakarta and Central Java had the most significant GRDP per capita
contraction while Jakarta's economic contraction was eased by outward migration.
Maluku, Aceh and Central Kalimantan also suffered a massive hit mainly as a result of
conflict. For Central Kalimantan the failure of the Peat Land Project (Proyek

Lahan

Gambut) may have also contributed to this low growth.
By 2005, eight Indonesian provinces still had more than a 20% share of the
manufacturing sector in their GRDP (Table 4.5), with West Java highest at 41.5%. Off
Java, higher shares are found in Riau, North Sumatra, and South Sumatra as well as
East Kalimantan. In contrast, only four had an agricultural sector still above or around
one third of GRDP. Provinces that have been slow to make this transition are either
among the poorest (Central Sulawesi, East Nusa Tenggara), have a very strong
comparative advantage in agriculture (Central Kalimantan) or a combination of both
(Lampung).
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This discussion has not touched on the service sector. In reahty, there was a
significant increase in the service sector share during 1975-2005. This increase was
more gradually than that in the manufacturing sector. Table 4.4 shows that in 1975, all
Java provinces, North Sumatra, South Kalimantan, North and South Sulawesi had more
than a 40% share of the services sector in their G R D P . By 2005, 19 provinces were in
this group. Only mineral-rich Riau, East Kalimantan and Papua had a share below 30%
of G R D P . These increases in service sector shares occurred in a variety of development
contexts. Jakarta had the highest service sector share being the seat of national
government and the provider of high value commercial services. The high shares in
Bali and Yogyakarta were due to their status as the leading tourism and education
centres, respectively. The share was also high

in West Sumatra, reflecting the

traditional importance of migration. For poorer regions like Maluku, East Nusa
Tenggara and Bengkulu, the explanation has more to do with a relatively large
government sector.

4.4 Other Regional Economic characteristics
National economic turmoil certainly affected regional economies. Section 4.3
has shown that different province experienced a different impact from the tunnoil.
Nevertheless, it seems that so far mineral / resource endowment dominated the story.
Yet, growth theory has also identified several other characteristics that can determine a
region's income and growth performance, namely growth determinants. Chapter 2 has
indicated the importance of investment, population growth, infrastructure, human
capital and openness as growth determinants. So it is important to see whether these
factors were affected by the transformation in Indonesia's economy during 1975-2005
and also whether these determinants were clearly involved with Indonesia's provincial
economic performances.

4.4.1 Investment
Growth theory has seen investment as a major factor in boosting growth
(section 2.3.4). The transformation in the Indonesian economy during 1975-1992 was
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likely to affect the pattern of investment, since the economy had to redirect the
investment flow from provinces with high natural resources endowment to provinces
with higher comparative advantage in manufacturing. Since 1983, the data for
investment, in terms of gross fixed capital formation, are available in the regional
(provincial) income accounts by expenditure in the BPS dataset. The turbulence in
Indonesia's economy has affected the pattern of investment. During the decline of the
oil price over 1983-1986, it was growing at 6.2% annually. Growth was much stronger
in the liberalization period at 9.0% during 1986-1992. The growth during the slowing
pace of reform was still high at 8.4% over 1992-1997 before plunging severely with
negative growth of 9.1% in the 1997-2000 crises. During the recovery period of 20012005, investment began to climb back growing by 5.7% annually (Figure 4.3).

Figure 4.3 GDP and Investment Growth 1983-2005
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Fluctuation is also evident in the rate of investment but not as much. Table 4.6
shows the rate of investment increased during trade liberalization from 25.7% of GDP
in 1983 to 21.2% of GDP by 1992. The increasing trend continued at 30.7% of GDP in
1996 before falling to 25.1% of GDP in 1998. The rate dropped to 22.2% in 2001 but
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then increased to 23.9% in 2005. The distribution o f investment shows that, on average,
Jakarta had the highest investment rate at 42.6% o f G D P during 1983-2005. Papua,
South Kalimantan, Central Kalimantan, Southeast Sulawesi, and West Kalimantan
followed at 37.5%, 36.1%, 28.8%, and 27.9% o f G D P , respectively. At the other ends
o f the distribution, Aceh, Maluku, Bengkulu, Central Java and South Kalimantan had
the lowest investment ratio during 1983-2005 (Table 4.6).

Table 4.6 Provincial Rate o f Investment 1983, 1992, and 2005 ( % )

Aceh
North Sumatra
West Sumatra
Riau
Jambi
South Sumatra
Bengkulu
Lampung

1983
12.2
28.8
37.5
14.6
36.4
27.6
14.5
19.2

1992
9.9
26.8
25.4
21.6
29.1
35.5
26.7
25.5

2005
16.5
26.0
18.3
30.4
18.3
25.0
12.4
20.6

Average
1983-2005
10.7
24.5
24.2
24.4
27.3
26.4
18.5
23.9

Jakarta
West Java
Central Java
Yogyakarta
East Java
Ball

41.7
25.7
20.2
21.7
19.0
26.8

43.4
23.1
20.3
25.1
26.4
23.4

37.6
17.5
18.7
31.0
19.1
16.5

42.6
21.5
19.0
25.4
22.8
21.4

West Nusa Tenggara
East Nusa Tenggara

24.2
19.0

29.0
28.6

22.3
19.8

26.3
22.5

West Kalimantan
Central Kalimantan
South Kalimantan
East Kalimantan

38.0
37.2
23.4
11.8

23.2
44.9
21.2
24.0

26.4
35.6
14.4
24.7

27.9
36.1
19.7
20.9

North Sulawesi
Central Sulawesi
South Sulawesi
Southeast Sulawesi

25.8
20.3
19.1
17.2

24.8
27.7
22.5
31.2

30.5
19.1
22.0
31.7

23.3
22.5
22.2
28.8

Maluku
Papua
Indonesia

11.1
29.6
24.7

18.9
37.7
27.2

2.6
37.0
23.9

10.8
37.5
25.4

Source; Estimated from Regional Account by expenditure (BPS) based on
1993 constant price.

It is difficult to determine whether the investment pattern was significantly
impacted by Indonesia's economic turbulence since there no data for the oil boom
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period. In 1983, Aceh, Riau, and East Kalimantan were among the provinces with the
lowest

investment

rate besides

Maluku

and

Bengkulu.

It is surprising

that

the

investment rate in those mineral-rich provinces was relatively low in 1983, since
m i n i n g is a capital intensive activity. O n e explanation is that major investment in the
m i n i n g sector is mostly needed for exploration and at the beginning o f utilizing the
resource. Following the

1986 trade reform there was an increasing trend in the

investment ratio in Riau and East Kalimantan. Given the rational o f the m i n i n g sector,
investment should be directed to development o f the manufacturing sector including the
resource processing

industry

or to opening a new m i n i n g site.

In contrast,

the

investment ratio continued to be low in Aceh, M a l u k u and Bengkulu. This might have
been for many reasons but the continuing conflict in Aceh and the fact that less
manufacturing industry was directed toward M a l u k u and Bengkulu are a reasonable
explanation for this trend.
During

1983-2005, Jakarta almost always had the highest investment rate.

Central Kalimantan and Papua were also continuously high during that period.

Jakarta

has an advantage as the capital city and also the centre o f commercial activity while
Papua's investment rate was likely to be driven by expansion o f the Freeport m i n i n g
area. However, the reason for the high investment ratio in Central Kalimantan is less
clear. Nevertheless, one possible explanation is the investment in the Peat Land Project
that started in 1995 as well as the fact that Central Kalimantan had a low level o f
GRDP.

4.4.2 Population growth

A s discussed in section 2.3.4, population growth is another strong determinant
o f economic growth. Various provinces have different levels o f population growth,
from both the changing pattern o f internal migration and changing fertility rates. Since,
1971 the central statistics agency (BPS) has conducted population surveys every five
years alternating between a national census and a sample population survey. The
discussion

focuses on the data between the

1971

census and

the 2000

census.

Population growth was 2 , 4 % annually during 1971-1980 and declined to 1.3% during
1990-2000 (Table 4.7). This was partly caused by a significant decline in the total
fertility rate from 4.7 in 1977 to only 2.3 in 1997 following implementation o f family
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p r o g r a m w h i c h e n c o u r a g e t h e p o p u l a t i o n to d e l a y m a r r i a g e a n d limit o f f s p r i n g to t w o .
T h e p r o g r a m w a s l a u n c h e d in 1 9 6 7 w i t h p a r t i c i p a t i o n r i s i n g f r o m 2 . 8 % o f e l i g i b l e
c o u p l e s in 1971 to 6 2 . 6 % in 1984.

Table 4.7 Population: Composition and Growth 1971-2000
Population
{% of total)

Population growth (%)
19711971- 1980- 19902000
1980
1990
2000
2.4
2.9
2.7
1.6
1.9
2.6
2.1
1.2
1.5
2.2
1.6
0.6
3.7
3.1
4.2
3.8
4.1
3.1
3.4
1.8
2.8
3.4
3.1
2.1
3.9
4.5
4.4
2.9
3.1
2.7
5.9
1.0

Aceh
North Sumatra
West Sumatra
Riau
Jambi
South Sumatra
Bengkulu
Lampung

1971
1.7
5.5
2.3
1.4
0.8
2.9
0.4
2.3

2000
2.0
5.6
2.1
2.3
1.2
3.8
0.8
3.3

Jakarta
West Java
Central Java
Yogyakarta
East Java
Bali

3.8
18.2
18.3
2.1
21.4
1.8

4.1
21.5
15.2
1.5
17.0
1.5

2.1
2.5
1.2
0.8
1.1
1.4

4.0
2.7
1.7
1.1
1.5
1.7

2.4
2.6
1.2
0.6
1.1
1.2

0.1
2.2
0.8
0.7
0.7
1.3

West Nusa Tenggara
East Nusa Tenggara
West Kalimantan
Central Kalimantan
South Kalimantan
East Kalimantan

1.9
1.9
1.7
0.6
1.4
0.6

1.9
1.9
1.8
0.9
1.5
1.2

1.9
1.7
2.1
3.3
2.0
4.2

2.4
1.9
2.3
3.5
2.2
5.8

2.1
1.8
2.6
3.9
2.3
4.4

1.3
1.5
1.5
2.6
1.4
2.7

North Sulawesi
Central Sulawesi
South Sulawesi
Southeast Sulawesi

1.4
0.8
4.3
0.6

1.4
1.0
3.8
0.9

1.7
2.8
1.4
3.2

2.3
3.9
1.8
3.1

1.6
2.8
1.4
3.7

1.2
1.7
1.1
2.8

0.9
0.8
100
119.3

0.9
1.0
100
203.9

1.8
2.9
1.9

2.9
2.7
2.4

2.8
3.3
2.0

-0.2
2.6
1.3

Maluku
Papua
Indonesia
(million)

Source: Population census 1971, 1980, 1990, 2000.
Note: Number in first and second column set as a comparison to Indonesia level = 100.

Population growth varied a m o n g provinces during 1971-2000, f r o m 0.8% per
annum

in Y o g y a k a r t a

to 4.2%

in E a s t K a l i m a n t a n . A f t e r that, h i g h e s t

population
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growth was in Bengkulu, Riau, Central Kalimantan and Southeast Sulawesi. At the
other end of the scale. East Java, Central Java, Bali and South Sulawesi were in the
bottom five, with Yogyakarta (Table 4.7). Migration is one of the determinants of
population growth difference (Hugo et al. 1987). Included in this is the central
government official migration program - transmigration, from inner Java-Bali-Lombok
to the other islands in order to balance Indonesia's population.
The national economy also has an impact on population growth especially in
affecting the pattern. One of the major impacts resulted from implementation of the
transmigration program. Of the highest population growth provinces during 1971-1980,
only Bengkulu had a relatively high fertility rate. This indicates the significant role of
migration, as Lampung and Jambi received transmigration while the employment
opportunities in the high income provinces of East Kalimantan and Jakarta naturally
attracted migrants. At the other end of the scale, transmigration program combined with
a low fertility rate means Java provinces besides Jakarta and West Java had the lowest
population growth.
During 1980-1990, a slowing transmigration flow decreased the population
growth in Lampung and Jambi. At the same time, Bengkulu, East Kalimantan, Riau,
Central Kalimantan and Southeast Sulawesi had the highest population growth. Riau
began to receive more migrants in the second half of the 1980s. The mining sector
should not be behind the migration flow to Riau since the oil price began to fall in this
period. Instead, the migration flow was likely to be a result of the transmigration
program and development of Batam that started in 1978. The lowest population growth
in this period was in the Java provinces and South Sulawesi. During 1990-2000, the
crises had a big impact on population movement. Maluku had negative population
growth because of conflict. Jakarta had one of the lowest growths due to collapse of
financial institutions and the increasing price of housing. Riau had the highest
population growth over this period since Batam had opened many j o b opportunities and
there was a new palm oil plantation around Kampar.

4 . 4 . 3 H u m a n capital
H u m a n capital is another economic characteristic that is often seen to be a
robust growth determinant besides investment and population growth (section 2.3.4).
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Garcia-Garcia and Soelistianingsih (1998) show human capital had a major role in
provincial growth determinants in Indonesia during 1975-1993. Similar to investments,
the distribution of human capital should have been affected by the tunnoil in the
national economy. This was not only related to the migration pattern, but also to central
government policy on education.
Human capital, which includes all human characteristics such as health, age, or
experience, is commonly measured by education. In particular, Barro and Lee (1994)
popularized school attainment or length of schooling as a proxy for education. In
Indonesia, the data for education are available from the population census and the
national survey of labour force ( S A K E R N A S ) . Both these data are published in the
table of highest completed education level. To get the average years of schooling the
proportion of each group has to be weighted, 0 for the group that has not completed
primary school or not gone to school at all, 6 for the group that completed primary
school, 9 the junior high school, 12 for high school and 16 for diploma and university.
However, both data sets have a problem with the consistency o f grouping. For example,
the number of people without any schooling is often grouped with those who did not
complete primary school. That is the reason why both groups are weighted 0 for
consistency. Nevertheless, this thesis prefers to use the S A K E R N A S data since it is
published in almost every year from 1976.
Indonesia has had major progress in term of schooling since 1976. Average
years o f schooling for the labour force were only 2.4 years in 1976 rising to 7.5 in 2005
(Table 4.8). The growth in the years of schooling was higher during the economic
transformation of 1975-1992 than during 1992-2005. The most significant progress was
during 1983-1988 with 6.2% annual growth in years of schooling. The compulsory
primary education program launched on May 1984 was the major reason for this boost.
Given that 1984 was the year when the oil prices were falling, the program can be seen
as an effort from the central government to utilise the money from the oil boom to
increase labour supply for supporting development.

Table 4.8 Average Years o f Schooling by Province, 1975, 1992, and 2005
1976
3.1
3.5
3.5
2.2
2.5
2.8
2.9
2.3

1992
5.3
5.7
5.3
5.3
4.7
4.7
4.6
4.2

2005
8.7
8.2
8.0
8.7
7.6
7.3
7.2
6.9

Jakarta
West Java
Central Java
Yogyakarta
East Java
Bali

4.5
2.1
1.7
2.4
2.0
2.0

7.5
4.5
4.2
5.4
4.2
4.6

10.6
7.8
6.9
8.1
6.9
7.5

West Nusa Tenggara
East Nusa Tenggara

1.8
3.0"

3.2
3.7

5.9
5.7

West Kalimantan
Central Kalimantan
South Kalimantan
East Kalimantan

2.0
3.4
2.9
3.2

3.3
4.8
4.6
5.2

6.6
7.9
7.1
8.6

North Sulawesi
Central Sulawesi
South Sulawesi
Southeast Sulawesi

3.1
3.0
2.6
2.3

6.0
4.9
4.5
4.6

8.1
7.5
7.0
8.4

6.0"
5.8""
2.4

5.2
4.3
4.6

8.5
6.5
7.5

Aceh
North Sumatra
West Sumatra
Riau
Jamb!
South Sumatra
Bengkulu
Lampung

Maluku
Papua
Indonesia

Source; Estimated from Labour Force Statistics, SAICERNAS (1976, 1992, and 2005).
Note: Computed for population aged above ten years old.
only Kupang,

only A m b o n ,

only Jayapura.

As the capital city, Jakarta has always had the highest level o f education. In
1975, the labour force in Jakarta already had 4.5 years o f schooling. North Sumatra and
West Sumatra also had a relatively high level o f education with 3.5 years o f schooling
while Aceh and North Sulawesi followed with 3.1 years o f schooling.

The data for

Papua, Maluku, and East Nusa Tenggara are incomplete since it only represents the
provincial capital city. In 1975, education in Java excluding Jakarta was relatively low.
Central Java had the lowest education level at 1.7 years o f schooling (Table 4.8).
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Surprisingly, education levels in mineral-rich provinces were not among the highest
although neither was they among the lowest. This is surprising since the mining sector
needs a relatively high education to operate especially if it is managed by big mining
company. This is probably because mining is an enclave activity that needs little
employment.
As the transformation to manufacturing took place in 1975-1992, growth of the
education level was highest mainly in the Java provinces, especially noting that in
1976, East Java and Central Java were still among the provinces with the lowest
education level.
In 2005, the mineral-rich provinces, of Riau and Aceh, had two of the highest
education levels closely followed by East Kalimantan another mineral-rich province.
However, another mineral-rich province - Papua - had one of the lowest education
levels

(Table 4.8).

Jakarta

had

highest

education

level

on

the entire

period.

Interestingly, Maluku, although experiencing a large scale of conflict in 2000, was still
one of the provinces with a relatively high education level. One explanation for this is a
large proportion of the poorer group became refuges and migrated to other provinces.
The average education level of the group left behind was higher than before the
conflict.

4.4.4 Infrastructure
Rietveld (1989) argues that the relationship between infrastructure and regional
development can be seen from three points o f view. First, infrastructure has a role as a
production input. Second, it can influence the productivity of capital and labour. Third,
it can influence interregional trade flows. However, if an economy maintains to develop
only one type of infrastructure that is already relatively high while other types of
infrastructure are relatively low, the additional infrastructure can have a decreasing
return. This may not be the case in Indonesia's context since the lack of infrastructure
was one of the factors identified to play an important role in slowing the pace of
economic reform after 1992 (Maclntyre and Sjahrir 1993).
Utilities (water and electricity), telecommunications and transportation were the
major infrastructure bottlenecks for economic expansion since 1992. However, it is
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difficult to obtain provincial data for utilities and telecommunications that span the
entire period of 1975-2005. In contrast, the Ministry of Public Works had complete data
of the provincial length of roads from 1971-2003. The data for 2004 and 2005 are
actually available but still in the forni of regional reports which unfortunately do not
have a uniform report structure among provinces. Nevertheless, the length of roads can
be estimated from that data. The length of roads used in this thesis is the length of
asphalt, since that is the more specific road that can be used by most vehicles.
The importance of roads can also be derived from the usage of the roads
networks (Lakshmanan et al. 2001). As a result, the importance of roads depends on
overall economic demand for it while the supply is largely determined by government.
Logically, the supply of roads infrastmcture as a growth determinant has to be
normalized by that demand for roads. Lakshmanan et al. (2001) argues this demand is
actually driven by the demand and/or supply of goods, which is related to the
transportation of economic output, and services, which is related to the transportation of
people. With that consideration, the length of roads is normalised with G R D P in
constant prices and with population.
The concern about the infrastructure bottleneck in 1993 is fully justified by the
roads per G R D P data. The length of roads per G R D P increased gradually from 337.4
km per million rupiah in 1975 to 497.5 km per million rupiah in 1991. However, since
the growth of roads became lower than G R D P growth, roads per G R D P started to fall
to 489.9 km per million nipiah in 1992 (Table 4.9) and continued to fall until before the
crises in 1997, it was at 420.2 km per million rupiah. The number increased in 1998,
but only because of the contraction in G R D P . In 1999, the number was still increasing
due to the low growth of G R D P in addition to the significant development of roads
between 1998 and 1999. Nevertheless, after the recovery began, the government again
failed to keep the growth of roads as high as growth of G R D P as the length o f roads per
G R D P fell from 503.6 km per million rupiah in 2001 to 430.5 km per million rupiah in
2005. In contrast, the length of roads per population was steadily increasing with a little
fluctuation from 252.8 km per thousand people in 1975 to 999.5 km per thousand
people in 2005.
The 1975 data indicate that, at the beginning of the oil boom era, mining
companies had failed to significantly contribute to developing infrastructure. Only
South Sumatra, as a mineral-rich province, had a relatively high length of roads per
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population. R i a u , Papua and East Kalimantan were part o f the group o f provinces with
the lowest length o f roads per G R D P . Nevertheless, this can be because the m i n i n g
utilization had not big enough at that time and needed sometime to develop the
infrastructure. Table 4.9 shows, for roads per population, conditions were better after
the oil b o o m in 1983 and continued to improve up to 1992.

Table 4.9 Length o f roads per G R D P and Population, 1975, 1992, and 2005
Roads per GRDP
(km/million Rp.)
1975
1992
2005

Roads per population
(km/thousand person)
1975
1992
2005

Aceh
North Sumatra
West Sumatra
Riau
Jambi
South Sumatra
Bengkulu
Lampung

476.4
578.6
831.9
12.6
268.7
511.7
988.2
1251.6

563.0
761.3
1159.3
188.3
1331.9
539.8
1579.7
680.9

920.8
536.0
832.8
231.2
1341.1
416.8
1655.0
836.4

318.1
366.0
413.9
135.4
181.4
532.3
385.7
469.7

1571.6
1208.6
1578.0
924.0
1400.5
824.3
1887.2
543.6

1974.5
1304.6
1886.8
1006.4
2150.2
934.2
2275.8
1054.5

Jakarta
West Java
Central Java
Jogjakarta
East Java
Bali

214.3
179.3
824.7
528.2
340.5
692.1

120.7
326.3
514.4
776.8
412.6
850.9

99.3
228.1
497.4
560.3
338.7
629.5

420.3
98.6
305.4
329.4
175.3
313.9

659.7
442.0
565.9
1004.5
570.8
1553.3

878.7
431.8
794.9
1064.3
679.0
1708.8

West Nusa Tenggara
East Nusa Tenggara

623.2
397.2

1381.6
2072.7

838.6
2007.7

185.2
99.0

956.2
1165.4

1143.1
1751.7

West Kalimantan
Central Kalimantan
South Kalimantan
East Kalimantan

945.3
179.3
351.2
104.1

633.9
765.5
1027.0
106.8

462.8
584.7
736.2
136.8

532.2
140.1
243.0
446.8

894.1
1496.2
1574.3
803.1

901.9
1393.2
1816.4
1305.9

North Sulawesi
Central Sulawesi
South Sulawesi
Southeast Sulawesi

1226.5
1221.1
523.7
396.6

1113.1
1427.2
1178.1
2266.3

1562.6
1634.7
1233.5
1639.6

502.8
465.8
210.2
121.1

1112.8
1285.8
1135.7
1898.0

2681.8
2194.7
1902.9
1852.3

Maluku
Papua

334.2
48.1

1338.7
600.2

1148.3
383.1

169.0
101.1

1629.5
1534.5

1346.6
1485.6

Indonesia

337.4

486.9

430.5

252.8

798.8

999.5

constant price from regional Income (BPS) and Population as estimated by BPS.
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For the Java provinces, only West Java had one of the lowest lengths of roads
for both population and G R D P in 1975 although it was joined by Jakarta and East Java
in 1992. So, by 1992 the Java provinces except for Yogyakarta had become the lowest
in roads per population, while Jakarta, West Java and East Java had become the lowest
in roads per G R D P . During

1975-1992, Jakarta was able to keep pace with its

population growth, since roads per population increased from 420.3 km per thousand
people in 1975 to 659.7 km per thousand people in 1992. Nevertheless, Jakarta's road
growth was far behind its G R D P growth and its roads per G R D P fell from 214.3 km per
million rupiah to 120.7 km per million rupiah (Table 4.9). The distribution in either
category did not fluctuate much from 1992-2005 which was the period following the
transformation.
Basically, the pattern in road distribution has shown most Java provinces failed
to keep their growth of roads up with G R D P . Meanwhile the mineral-rich provinces
had slightly become better during that period. Several other provinces need to be
mentioned. North Sulawesi, Central Sulawesi, West Kalimantan and Lampung were
among provinces with the highest level of infrastructure as indicated by roads. While
the first two provinces maintained their status during 1975-2005, West Kalimantan and
especially Lampung were not able to follow. Instead, Bengkulu became one of the
provinces with the longest road in 1992 as well as in 2005, presumably owing to how
INPRES (i.e. central government specific grant) favoured poorer provinces.

4.4.5 Trade openness
Indonesia's economy responded to the tunnoil during 1995-2005 by
increasing non oil export. The pattern of trade openness in Indonesia's provincial
economies should have been significantly affected and the impact should have varied
significantly. Nevertheless, the trade openness of Indonesia's provincial economies was
not only about the provincial trade pattern with international trading partners but also
between provinces, since trade benefits should also be gained from regional (i.e.,
within-country trade).

It is difficult to separate these two impacts since, according to

BPS, the provincial export-import data from regional accounts by expenditure that
began in 1983 has aggregated both kinds of trade into one group. The rate of trade for
each province will be proxied by the ratio of their exports and imports to their G R D P .
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Table 4.10 Regional and International Trade Ratio to GRDP, 1983, 1992, and 2005 (%)
1983

1992

2005

Aceh

83.4

68.0

33.2

North Sumatra

49.3

78.4

West Sumatra

68.7
34.2

Riau

125.6

22.7
88.9

17.6
138.7

Jamb!
South Sumatra

32.5
49.1

58.0
71.0

72.1

Bengkulu
Lampung

62.1
65.9

149.5

51.8
48.3

65.5

86.9

Jakarta
West Java
Central Java

78.3
33.2
101.2

108.6
58.9
82.9

169.7
79.4

Jogjakarta
East Java
Bali

58.6
90.9
72.6

90.9
142.3
72.1

West Nusa Tenggara
East Nusa Tenggara

30.2

42.4

66.8

51.8

40.2
116.1

West Kalimantan
Central Kalimantan
South Kalimantan
East Kalimantan

58.8
77.4
48.5
126.4

65.1
56.3
67.5
102.1

31.5
62.6
53.2
164.7

North Sulawesi
Central Sulawesi
South Sulawesi
Southeast Sulawesi

51.2
43.8
52.9
29.4

41.6
60.4
50.1
36.1

176.2
31.9
43.8
45.9

Maluku
Papua

109.8
59.2

78.5
91.1

48.7

75.3
63.8
96.9
68.5

83.3

Indonesia
76.4
86.4
97.2
Source: Estimated from Regional Account by expenditure (BPS) based on 1993 constant price
Note: Trade = Export + Import

Figure 4.2 shows Indonesia's share of exports in G D P had fallen after 1983 due
to the fall in oil price despite an increasingly stronger non oil export performance. The
provincial trade data also show a similar trend although they include the regional trade.
The ratio of exports and imports to total G R D P actually fell from 76.4% in 1983 to
69.1% in 1987, before increasing to 86.4% in 1992 (Table 4.10). This increasing trend
continued and exports plus imports were 97.2% of total G R D P in 2005. Unlike the
share of Indonesia's exports in GDP, the ratio did not j u m p dramatically in 1998
despite the plunge in G R D P at that time. This means the volume of export-import also
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fell in the crises and given the trend shown by export per G D P this could be because of
the plunge in import share or within the country trade. The first explanation is more
plausible since provincial imports contracted by 15.1% in 1998 while provincial
exports contracted by 8.6%, which was exactly the same percentage as the contraction
in Indonesia's international exports.
Mining dominated trade in 1975 since East Kalimantan and Riau had the
highest export-import ratio to G R D P with 126.4% and 125.6%, respectively. Maluku,
Central Java and East Java followed these two provinces with 109.8%, 101.2% and
90.9%, respectively (Table 4.10). The fact that Central Java and East Java are included
here shows that manufacturing sector played some roles in 1983 trade. Nevertheless,
the existence of two large ports (Tanjung Perak and Tanjung Emas) in those provinces
could also be the main reason. The high Maluku export-import ratio was mostly driven
by its high share of imports. The provinces with the lowest export-import ratio to
G R D P were Southeast Sulawesi, West Nusa Tenggara, Jambi, West Java and West
Sumatra with 29.4%, 30.2%, 32.5%. 33.2% and 34.2%, respectively (Table 4.10). The
inclusion of West Java and West Sumatra is a surprise since the data indicate these two
provinces have a relatively high share of trade activity. Their high share might have
been boosted by trade within-province that made them more self sustainable and
needing less interaction with other provinces.
Table 4.10 indicates the export-import ratio to G R D P for Bengkulu had an
inexplicable one off surge in 1992. East Java, Jakarta, East Kalimantan and Papua had
the top five export-import ratios for 1992, at 142.3%, 108.6%, 102.1% and 91.1% of
G R D P , respectively (Table 4.10). At that time, Jakarta had the advantage owing to the
development of its services sector especially the

financial

sector. This became

increasingly important in complementing trade activity, especially international trade.
Jakarta's export-import ratio to G R D P in 2005 was second highest at 169.7%, below
North Sulawesi (176.2%) and above East Kalimantan, Riau and East Nusa Tenggara
with 164.7%, 138.7% and 116.1%, respectively. The export-import ratio to G R D P of
North Sulawesi only began to gradually increase from 1999, while from 2001 for East
Nusa Tenggara due to a significant increase in investment flow, as well as the share of
the trade and transportation sector in North Sulawesi's G R D P since 1999. For East
Nusa Tenggara, trade activity with East Timor is the only possible explanation. The
value of exports as well as imports increased when East Timor became independent and
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especially after economic activity resumed after political normalisation. This means the
provincial export-import data actually assign a larger weight to international trade.

4.5 Conclusion
Indonesia is a country with significant regional disparities and has experienced
many fluctuations in both its national and regional economies.
Indonesian

economic

development

had to deal

with

Since the 1970s,

the plunge

in oil

prices,

industrialisation, export promotion and slowing economic transformation as well as a
major financial crisis that led to decentralisation.
The regional economies, experienced mixed fortunes from this turbulence. The
1975-1992 economic transformation reduced in relative terms the income o f a few of
the mineral-rich provinces that had benefited from the international oil price boom of
1975-1982. On the other hand, the transformation benefited provinces that had more
comparative advantage in the manufacturing sector. Nevertheless, although there was
some mobility in income distribution among provinces, in the main, neither the highest
income provinces nor the lowest changed position. The transformation did not cause the
mining sector to collapse and some policies, such as devaluation of the rupiah, had a
positive impact on mining income. Some mineral-rich provinces like East Kalimantan
were able to develop their manufacturing sectors. Finally, the transformation to
manufacturing did not benefit the lowest income provinces as much as the middle
income provinces.
During
fluctuating

1992-2005,

Indonesia's

economic

fortunes

again

experienced

fortune with the pace of the reform slowing. The 1998 economic crises

struck, and a major decentralisation took place when the economy had just begun to
recover. Nevertheless, although Jakarta was province that experienced the worst hit
from the economic crisis, it was also the one that recovered faster. However, provinces
that were severely negatively affected by conflict, especially Aceh, Maluku and Central
Kalimantan were slowest to recover. As a result, apart from these three provinces, not
much changed at the top and bottom ends of Indonesia's income distribution. In
general, the turbulence in Indonesia's economy had a significant impact on provincial
income distribution during 1975-1992 but much less of an impact during 1992-2005.
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Comparison o f the income differential between 1975 and 2005 shows different
indications o f convergence patterns in three different income proxies. In terms o f
G R D P per capita, Riaii was highest at more than 14 times the national level in 1975.
The income disparity shrank during 1975-2005 since G R D P per capita for the highest
province in 2005 (East Kalimantan) was at only 4.0 times the national level. Jakarta has
the highest non m i n i n g G R D P per capita in 1975, at nearly 3.5 times the national level
and was also highest with expenditure per capita approximately 3.2 times the national
level in 1983. In 2005, Jakarta still had the highest non m i n i n g G R D P per capita at 4.1
times the national level, as well as the highest consumption expenditure per capita at
3.2 times the national level. This indicates a gradual increase in the disparity in non
m i n i n g G R D P per capita while income differences in 1983 and 2005 were almost the
same

according

to expenditure

per capita.

This

will

be

further analysed

using

convergence analysis in Chapter 5.
Apart from the mixed fortunes due to Indonesia's economic turbulence, growth
theory has also identified several other characteristics that can determine a province's
income and growth performance. Investment, population growth, infrastructure, human
capital and openness are a m o n g the theoretically significant growth

determinants.

Nevertheless, the transformation in the Indonesian economy, especially during 19751992, was likely to affect the distribution o f these determinants.
Jakarta is the province that had the ability to utilize the growth determinants
since it almost always had the highest investment rate and human capital. In addition,
Jakarta has become more open due to the development o f its services sector especially
the financial sector. Jakarta suffered high population growth in the 1970s due to
migration flows but that decreased somewhat over the next two decades, especially
considering the flow out o f Jakarta to surrounding areas. Although Jakarta was able to
match the pace o f infrastructure development with population growth, it was unable to
do the same with economic growth.
The rest o f Java's provinces do not have such advantages. However, the
pressure on the other Java provinces to increase income has been reduced somewhat by
low population growth due to a low fertility rate and the transmigration program. After
being a m o n g the lowest h u m a n capital provinces in

1975, the level in all these

provinces had increased substantially by 2005.
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On

the other hand,

the mineral-rich

provinces

o f Aceh,

Riau,

and

East

Kalimantan were a m o n g the provinces with the lowest investment rate besides M a l u k u
and Bengkulu. Nevertheless, there has been an increasing trend in the investment ratio
since

1986 especially

in

Riau and

East Kalimantan.

Nevertheless,

Papua had a

continuous high rate o f investment following the expansion o f the Freeport m i n i n g area.
M i n i n g dominated trade in 1975 and was still significant in 2005. As a result, the
mineral-rich provinces had a relatively higher degree o f openness.
These

combinations

o f growth

determinants

have

clearly

helped

Jakarta

maintain high economic growth despite, its role as capital city being reduced by the
outcome o f deregulation and decentralisation. More sophisticated analysis will now be
applied in order to ascertain the contribution o f each growth determinant in the growth
process in Chapter 6.
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Chapter 5

Regional Income Convergence

5.1 Introduction
Application of the convergence concept to a cross regional case investigates
whether disparities among these regions will shrink, with the poorer regions growing
faster than the richer regions. This applies the basic concepts of a (sigma) and p (beta)
convergence discussed in Chapter 3. As in cross-country studies, the analysis of income
disparities in sub-national studies has applied one or both of these two convergence
concepts as the main analysis tool. Nevertheless, in a sub-national study, national
policy can determine the convergence process because it may have a different impact
on different regions' growth process.
For Indonesia, in particular, the turmoil faced by the national economy since
1975 has had a different sectoral impact that, as discussed in Chapter 4, has overturned
the fortunes of several provincial economies. During 1975-1981, Indonesia experienced
an oil bonanza that especially enriched mineral-rich provinces. The oil price plunged in
1981-1986 and Indonesia adjusted its economy through industrialization. This was
followed by the non oil export promotion era of 1986-1992. Policies to support export
promotion had already begun in 1983, so that this era benefited the more industrialized
provinces. In the late 1990s, Indonesia experienced a deep economic crisis that
particularly affected provinces with a large financial sector.
All these events have changed the shape of provincial income distribution in
Indonesia. However, comparison of the income differential between 1975 and 2005
shows indications of convergence patterns in three different income proxies. Gross
regional domestic product ( G R D P ) per capita indicates a significant shrinking of the
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income differential during 1975-2005. Yet, during the same period, non mining G R D P
per capita indicates a gradual increase in the difference between the richest and the
poorest province. Meanwhile the other income proxy, of consumption expenditure per
capita

indicates

income differences in

1983 and

2005 were almost

the

same.

Nevertheless, the pattern of convergence cannot be analysed using only the two
extreme values of distribution. This chapter implements a and y5-convergence analysis
techniques to ascertain the pattern of convergence among Indonesia's

provincial

economies. It is also important to briefly test the possibility of club convergence in the
analysis process since it may cause the overall convergence analysis to be in error
(Quah 1997, Graham and Temple 2006).
This chapter analyses the patterns of disparity and convergence in Indonesia's
regional income during 1975-2005, especially in light of the impact of the various
economic shocks since the 1970s. The organisation of the remainder of Chapter 5 is as
follows. Section 5.2 revisits the pattern of growth and income differential in Indonesia.
Section 5.3 examines the possibility of club convergence. Section 5.4 analyses the
convergence estimate and its international comparison. Section 5.5 reveals regional
convergence in different periods. Further analysis by sectoral decomposition is given in
section 5.6 and section 5.7 will concludes the discussion.

5.2 Patterns of Income Differential and Growth
In growth theory, one of the convergence hypotheses, namely yS-convergence,
derives from the proposition that poorer economies should grow faster than richer
economies. Chapter 4 has already identified the groups of richest and poorest provinces
in both 1975 and 2005, as well as the group of provinces that achieving the fastest and
slowest growth over the period 1975-2005. The next step toward convergence analysis
is to put these two patterns together to see the correlation between them. It is
appropriate to begin the analysis using a "four-quadrant" figure to compare the
provincial income differential and its growth during the period of observation. In
particular, the convergence hypothesis expects provinces to have either above average
growth with below average initial income level or below average growth with above
average initial income level. This comparison will be applied for three different income
proxies of G R D P per capita, non mining G R D P per capita and consumption per capita.
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Figure 5.1 G R D P per Capita: Initial and Growth 1975-2005
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Source: Estimated from regional Income (BPS) based on 1993 constant price.
Note: The three lines inside the box represent average values and linear regression.
Abbreviations: S.Sum = South Sumatra, J m b = Jambi, Jkt= Jakarta, E.Kal= East Kalimantan, Mlk=
Maluku, Pap= Papua.

Figure 5.1 shows that in 1975, four provinces - Riau, East Kalimantan, Papua
and Jakarta, - had above average G R D P per capita.^^ Among these, only Jakarta had
above average growth during 1975-2005. Conversely, only six of the 22 provinces with
below average income in 1975 - South Sumatra, Maluku, Jambi, Yogyakarta, Central
Kalimantan and Aceh - grew at a slower rate than the national average. Therefore, only
seven of 26 provinces did not derive a negative correlation between growth and the
initial level of GRDP per capita during 1975-2005. Most provinces had either above
average growth with below average income or the reverse situation, suggesting
disparity among provincial economies was declined over this period. It could be a
concern that only four of 26 provinces had above average initial GRDP per capita
levels, meaning that the picture could be driven by only a few provinces or even the one

" Note that national average here is different to the national level in Chapter 4 as that is the average
weighted by population.
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high income province of Riau. However, this concern is not strongly justified since the
correlation among 22 provinces below the average (mean) of initial G R D P per capita
are also likely to produce a negative slope.

Figure 5.2 Non mining G R D P : Initial and Growth 1975-2005
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Source: Estimated from Regional Account by industry (BPS) based on 1993 constant price.
Note: The three lines inside the box represent average values and linear regression.
Abbreviations: Jmb= Jambi, L m p = Lampung, Jkt= Jakarta, Ygkt= Yogyakarta, E.Kal= East Kalimantan,
Se.Sul= Southeast Sulawesi, M l k = Maluku.

Chapter 4 has discussed that the use of G R D P per capita as an income proxy can
be misleading because of the large income from the mining sector retained by central
government.^'' As expected, the story changes when mining is excluded. Nevertheless,
there are still some similarities. Seven provinces had above average non-mining G R D P
in 1975 (Figure 5.2). Among these, Jakarta was the only province that registered above
average growth in 1975-2005. Yet, Jakarta had by far the highest non mining G R D P
per capita in 1975. On the other hand, five of the 26 provinces (Maluku, Lampung,

^^ Also discussed by Tadjoeddin et al. (2001), Brodjonegoro and Martinez-Vazquez (2002), Milanovic
(2005), Vidyattama and Resosudarmo (2007).
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Aceh, Yogyakarta and Jambi) had well below average income as well as slow nonmining G R D P per capita growth. Nevertheless, Lampung's growth was almost the
same as the national average, while Yogyakarta and Jambi had almost the same level of
income as the national average. So, only Maluku was clearly slipping behind in this
category. Thus, most of these provinces were either in the top left quadrant or very
close to the origin, i.e., to national average income and growth. As a result, according to
this measure, the disparities among provincial economies declined slightly over this
period.
Figure 5.2 also reveals the negative correlation between growth and initial non
mining G R D P per capita may have become insignificant because of the influence of
Jakarta and East Kalimantan as both had a very high non mining G R D P per capita and
also relatively high growth. Furthermore, the performance of these two provinces may
lead to the formation of a multiple equilibria or club convergence (Quah 1997, Graham
and Temple 2006).^^
In the case of expenditure series 1983-2005, six provinces are in the bottom left
quadrant, i.e., poor and apparently slipping behind: Bengkulu, Yogyakarta, West Nusa
Tenggara, West Kalimantan, Central Sulawesi and Southeast Sulawesi (Figure 5.3).
A m o n g these six provinces, only Maluku and Southeast Sulawesi clearly slipped
behind during 1983-2005. Over the same period, Jakarta, Aceh, West Java and North
Sumatra, all with above average consumption per capita, experienced higher growth
than the national average. Among these four provinces, Jakarta was the only province
with above average expenditure per capita in 1983.
There may not have been convergence since only half of these 26 provinces are
in either the top-left or bottom-right quadrant, nevertheless the possibility remains open
since only a few provinces not in the top-left or bottom-right quadrant are actually a
long way from the average line.
Figure 5.3 shows Aceh was the province with the highest growth over 19832005 period, suggesting a possibility of joining Jakarta as one of the two highest
expenditure per capita provinces. It also shows Maluku and Southeast Sulawesi were at

" G r a h a m a n d T e m p l e (2006) actually illustrated the m u l t i p l e equilibria with an e x a m p l e o f some
A f r i c a n N a t i o n s w h i c h had both low initial i n c o m e and low growth instead o f high initial i n c o m e and
h i g h growth.
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the other extreme. Neither indication of a possible club convergence took place. This
will be discussed in detail in the following section 5.3.

Figure 5.3 C o n s u m p t i o n Expenditure: Initial and G r o w t h 1983-2005
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Source: Estimated from Regional Account by expenditure (BPS) based on 1993 constant price.
Note: The three lines inside the box represent average values and linear regression.
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Jakarta, Ygkt= Yogyakarta, E.Kal= East Kalimantan, C.Sul= Central Sulawesi,Se.Sul= Southeast
Sulawesi, Mlk= Maluku, Pap= Papua.

5.3 C l u b C o n v e r g e n c e
The convergence hypothesis could be misleading if "club convergence" exists
in the provincial income distribution. Quah (1997) has shown it is possible for cross
sectional distribution to converge to more than one point and the c o m m o n convergence
analysis can not capture this.^^ There are at least two arguments that support the
possibility of club convergence

in Indonesia's provincial

case. First,

provincial

economies in Indonesia can be classified into mineral-rich provinces (i.e., Aceh, Riau,

^^ The finding reveals there could be sub groups in the distribution that have their own convergence.
Because of that the pattern of convergence in the overall distribution will not be detected. As a result, it is
necessary to analyse this possibility before further analysis take place.
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East Kalimantan, and Papua), The Java provinces, and poor provinces (i.e.. West Nusa
Tenggara, East Nusa Tenggara, Southeast Sulawesi, and Maluku). Hypothetically, they
should have large differences in human capital level, infrastructure, and resource
endowment, and as a result large different steady state income levels. For example, it is
possible for poor provinces to lack some of these features, with a result that they fall
into a poverty trap that makes them poorer than the rest of the country.
Second, the distribution of provincial income and growth in Figures 5.1, 5.2,
and 5.3 shows a slight possibility of club convergence. In Figure 5.1, the possibility of
club convergence in G R D P per capita emerges from the income of Jakarta, Papua, East
Kalimantan and Riau that are so much higher than the others creating the potential to
have their own mode. Similarly, in Figure 5.2, East Kalimantan and Jakarta may have
their own steady state (equilibrium) level of non mining G R D P different from the other
provinces. Nevertheless, the fact that only Jakarta had above average growth during
1975-2005 somewhat reduces the possibility of any club convergence. In Figure 5.3,
the possibility emerges from the half of the observations, which are not in either the
top-left or bottom-right quadrants. But the fact that most of this half of observations are
also near the average line reduces the possibility.
Quah (1997) offers the two analyses of unconditional dynamics and conditional
dynamics to detect the existence of club convergence. The first follows the shape of
income distribution over time. In particular, the analysis is based on the existence of
two or more peaks in the distribution. If there is one high peak and several lower peaks
the analysis will be based on whether the lower peaks have become more visible over
time. The second analysis forecasts the mobility of each observation in the distribution
using several hypothesized conditioning factors. This estimates whether the existence
of several uniform features will determine the existence of two or more steady states.
This thesis follows the first approach since the aim of is to examine whether the
convergence process in Indonesia has created more than one peak in provincial income
distribution and hence disrupted the convergence analysis rather than finding the
determining factor of club convergence.
Following

Quah

(1997),

Figures

5.4, 5.5, and

5.6 show

the

smoothed

distribution of income from the four years 1975, 1985, 1995, and 2005, only Figure 5.6
shows consumption expenditure starting from 1983. The 1 on the horizontal axis
indicates the national average of per capita income and 2 indicates twice the national
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average and so on. Meanwhile the vertical axis shows frequency or the number of
provinces in that category.

Figure 5.4 The Distribution of GRDP per Capita, 1975- 2005
1985

1975

J

IS

GRDP per capita (average=1)

GRDP per capita (average=1)

2005

GRDP per capita {average=1)
Source; Estimated from regional Income (BPS) based on 1993 constant price.
Note; The vertical axis or the height of the peak shows the number of provinces based on the category
whether their income is 0-0.5 times the average, 0.5-1 times the average and so on.

Four estimates of G R D P per capita distribution from 1975, 1985, 1995, and
2005 are presented in Figure 5.4. The figure shows, there were three peaks in G R D P
per capita distribution in 1975. This means there were three clubs of provinces at that
time. The first, with large number of observations, had its peak below the average,
while the other two were twice and four times the average G R D P per capita,
respectively.
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The distribution in 1985 actually shows a mixed indication of club convergence
existence. The provincial members of the highest income club have moved to join the
middle income club representing convergence in the middle club (Figure 5.4).
However, the large lower income club is closing on the middle income club. This
cancels out the indication of club convergence as the lower and middle income clubs
join together. Another indication that there was actually a divergence in the lower club
is that the mobility in the lower income club is mainly present in the upper part (right
tail) of that club. Nevertheless, the joining of the observations from these three clubs
means a convergence in the overall distribution. The Chapter 4 discussion of income
differential and growth shows this was the outcome of the decreasing G R D P per capita
of Riau and the increasing income of most of the Java provinces.
This lower-middle income club continued to converge in 1995. This is shown
by higher frequency in its peak increasing from 13 to 14 during 1985-1995. This leaves
Riau (2.2 times average income), Jakarta (3.1 times average income), and East
Kalimantan (3.6 times average income) as the only observations outside the lowermiddle income club (Figure 5.4). In 2005, the convergence in this club continued with
the frequency in the peak now 17. There was another club in the middle of the
distribution comprising Riau and Papua. But the closer distance between the peaks of
this club and the lower-middle club compared with the distance in 1995 indicates this
may well be the process of Riau joining that middle club and that there is no indication
of club convergence in G R D P per capita. Meanwhile Jakarta and East Kalimantan ae
still far above the others but have not converged to one another.
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Figure 5.5 The Distribution of non mining G R D P per Capita, 19752005
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Note; The vertical axis or the height of the peak shows the number of provinces based on the category of
whether their income is 0-0.5 times the average, 0.5-1 times the average and so on.

The smoothed income distribution of non mining G R D P per capita in 1975,
1985, 1995 and 2005 shows a clearer indication that there was no club convergence in
this income proxy (Figure 5.5). There were two peaks in the 1975 non mining G R D P
per capita distribution. The lower peak represents a high income club with the two
observations of East Kalimantan and Jakarta, while the higher peak is formed by the
club of the other 24 observations.

In 1985, the distance between the two ends of the

larger club narrowed showing convergence. This was mainly due to the lower relative
value of R i a u ' s non mining G R D P per capita. On the other hand, the high income club
experienced convergence as East Kalimantan achieved higher growth than Jakarta
during 1975-1985, although most of East Kalimantan's non mining G R D P per capita
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growth happened in the short periods of 1975-1976 and 1983-1985. Pangestu (1989)
points

to the huge

increase

in

gas extraction

and

the extraordinary

surge

of

manufacturing output in the 1970s as well as the 1983-1985 timber boom as the cause
o f this "boom and bust" economic growth.
Figure 5.5 shows slight convergence continued in the larger club in 1995 with
the distance between its two ends the same as in 1985, while in 1995 the peak is higher
at 17 compared to 16 in 1985.
Meanwhile, there is a significant change during 1985-1995 in the club with only
two observations, although the distance to the other club was similar to 1985. The
reason being, Jakarta had higher income in 1995 than East Kalimantan, which is a
reversal of the 1985 positions.
The discussion in chapter 4 shows this situation was largely due to the ability of
Jakarta to gain from the various reforms especially those related to financial institutions
while East Kalimantan began to face a growth setback owing to the transformation of
the national economy towards non oil export promotion. From 1995 to 2005, the larger
club faced a slight divergence indicated by the slightly lower peak than in 1995 while
the other club had split in two, since East Kalimantan continued to have lower than
average growth while Jakarta showed amazing recovery following

the 1998 national

crises resulting in higher than average growth during 2000-2005. With this break down,
there was not indication of club convergence in the distribution of non mining G R D P
per capita.
In the case of expenditure per capita distribution, Jakarta was the only one
extreme value in 1975 (Figure 5.6). The capital city was consistently above 3.5 times
the national average expenditure per capita in 1983, 1985, 1995 and 2005. During
1983-1985, East Kalimantan also grew higher than the national average due to the
timber boom and in 1985 its expenditure per capita was 2.5 times the national average,
indicating it could make another club with Jakarta. However, growth was slower
afterward. Meanwhile, the larger club had a very slight convergence between 1983 and
1985 with the peak increased from 13 to 14.
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Figure 5.6 The Distribution of Expenditure per Capita, 1983-2005

Source; Estimated from Regional Account by expenditure (BPS) based on 1993 constant price.
Note; The vertical axis or the height of the peak shows the number of provinces based on the category of
whether their income is 0-0.5 times the average, 0.5-1 times the average and so on.

In 1995, the distribution of income looked like a carbon copy of 1985 (Figure
5.6). However, this was not entirely tnie since East Kalimantan actually had slower
expenditure growth before the high scale investment during 1994-1996 increased
growth dramatically. East Kalimantan then had slower expenditure growth during the
1998-2000 crises that continued during the 2000-2005 recovery. The distribution
(excluding Jakarta) had a clear divergence process as the frequency of the peak lowered
from 14 to 12. The main cause of this divergence was at the left tail of the distribution
as Southeast Sulawesi, Maluku, and West Nusa Tenggara grew at a lower rate than the
national average while East Nusa Tenggara grew at approximately the same rate as the
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national average during 1995-2005. Jakarta is the only observation missing from the big
club in the distribution. This indicates there was no club convergence in the expenditure
per capita because although Aceh had the highest growth during 1983-2005, it was
initially too far below Jakarta to be able to catch up.
All three income proxies show no indication of club convergence. Several
possible explanations have been shown through the performance of eveiy province in
each income proxy. The fact that Indonesia's provincial economies can be grouped
based on comparative advantage begs the question of why similar provincial economies
did not form their own club. Although the comparative advantage was similar, the
provincial economies within these groups had different capabilities as well as fortunes
in following the transformation (as discussed in Chapter 4). For example, among the
mineral-rich provinces. East Kalimantan developed manufacturing industries closely
related with mining output, while

Papua failed to develop

its resource based

manufacturing industries due to the physical conditions. In addition. East Kalimantan
received several large investments during 1975-2005 that boosted economic growth.
Riau succeeded in developing manufacturing industries not directly related to its
mining output, but was unable to quickly replace the loss from the falling output of the
mining sector. In addition, the locations of these mineral-rich provinces are relatively
far apart geographically, so that the interaction between them is low.
On the other hand, the Java provinces also failed to create their own club of
convergence. One clear reason for this was the ability of Jakarta to capitalize far more
from the transformation, especially in developing

financial

institutions and other

services. Nevertheless, most Java provinces were in the lower middle of the distribution
in 1975. So although they have slightly better growth than other Indonesian provinces,
they were still part of the big club in the distribution. On the other hand, the poorest
provincial groups still grew higher than average for the overall observation period and
none o f the poor provinces was really trapped in poverty as they still grew at nearly the
national annual average growth level.
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5.4 Convergence Estimates and Inter-Country Comparisons
The two convergence analyses conducted here have given no clear sign of club
convergence in the distribution. Another important factor to enable convergence to
work is for a country to either have a free market system or fully centralised economic
planning system (Solow 2001). This is important for the capital accumulation process
by individuals (free market system) and/or by a government (planning system) as the
main factor in allowing the convergence process to take place (Chapter 2). This means,
there should not have been a problem for Indonesia's provincial economies to
converge,

since capital

accumulation

individuals, especially following

did

financial

take place by both

government

institutions reform that began in

and
1983

(Chapter 4).

5.4.1 Convergence estimates

As discussed in Chapter 3, the definition and measurement technique of the two
analyses methods - a (sigma) and p (beta) - are different. The first concept, aconvergence is defined as the decrease of deviation in a distribution. The variance of
logarithmic value of income per capita in Equation (3.1) is the standard measure of the
(7-convergence and hence, as a convergence concept, the variance is expected to decline
over time. The second concept, yff-convergence means that, on average, poorer
economies catch up to higher income economies. It is measured by the partial
correlation between the growth of income and its initial value. In particular, this chapter
measures the absolute /^-convergence, i.e., when the existence of convergence is tested
without controlling any other factor. This is done by employing ordinary least square
(OLS) technique to estimate Equation (3.14). The negative and significant value of the
coefficient of (e^-1) and hence P will be the sign of yS-convergence existence.
The estimates of c-convergence for the three income proxies - G R D P per
capita, non mining G R D P per capita and expenditure per capita - are given in Figure
5.7.^^

The figure confirms the existence of the convergence process in G R D P per

capita as the variance of G R D P per capita fell from 0.70 in 1975 to 0.31 in 2005. The

Regarding the discussion in Section 3.2.1, the result o f inequality measures based on Gini coefficient
o f variation and Theil's index are provided in Appendix 5.A, 5.B and 5.C, respectively.

135

convergence process is not shown by the other proxies of income or at least not
significantly. The variance of non mining G R D P per capita only fell slightly from 0.26
in 1975 to 0.24 in 2005, while expenditure per capita was virtually the same between
1983 and 2005 at 0.22. These results raise the hypothesis that the decreasing
importance of the mining sector was the main, if not only, cause of convergence in
Indonesia. More careful analysis is needed before coming to this conclusion.
Figure 5.7 also shows the disparity in G R D P per capita among provinces was
much higher than the disparity in non mining G R D P per capita during 1975-2005
although getting lower toward 2005. This confirms the existence of a few mineral-rich
provinces with much higher G R D P per capital than the others and also confirms these
provinces' G R D P largely depends on the high share of their mining sector. The
disparity in provincial expenditure per capita was even lower than the disparity in non
mining G R D P per capita during 1983-2005 although not by much. The fact that most
expenditure in Indonesia is for daily necessities is an explanation for why disparity in
expenditure can be lower than in income.

Figure 5.7 Estimates of tr-convergence, 1975-2005

2005

» G R D P per Capita ^

non mining G R D P per Capita -«- Expenditure per Capita |

Source: Estimated from logarithm value of income per capita from Regional Account by Industry and
Expenditure (BPS) based on 1993 constant price.
Note: the measure for disparity is in Equation (3.1).
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Table 5.1 Estimate of Absolute/i Convergence, 1975-2005
G D P per Capita
Initial
value

Constant

Coef.

-0.015"""

0.032"""

Std.Err.

0.002

0.002

Coef.

-0.020""

0.053""

Std.Err.

0.008

0.007

Coef.

-0.028"""

0.028""

Std.Err.

0.008

0.006

Coef.

-0.017"""

0.050""

Std.Err.

0.005

0.003

Coef.

-O.OlO"

0.052""

Std.Err.

0.008

0.004

Coef.

-0.006

-0.011

Std.Err.

0.013

0.011

Coef.

-0.014""

0.036""

Std.Err.

0.006

0.005

Non-mining GDP per Capita
Initial
value

Constant

-0.005

0.037"""

0.003

0.002

-0.010

0.057""

0.008

0.006

0.001

0.037""

0.013

0.007

-0.008

0.051""

-1.24

16.12

-0.003

0.050""

0.006

0.003

0.002

-0.021"

0.011

0.008

-0.009"

0.034"

0.005

0.004

Expenditure per Capita
Initial
value

Constant

R^

-0.004

0.031""

0.041

0,004

0.003

-0.017"

0.012"

0.007

0,005

-0.007

0.025""

0.007

0.005

0.018

0.050""

0.014

0.008

-0.032"

0.027""

0.017

0.009

-0.006

0.036""

0.009

0.004

1975-2005'
0.604

0.096

1975-1981
0.221

0.064

1981-1986^
0.329

0.000

0.211

1988-1992
0.340

0.060

0.038

1992-1997
0.121

0.014

0.063

1997-2000
0.010

0.001

0.125

2000-2005
0.201

0.112

0.020

Note:
and " are 10%, 5%, and 1% significance, respectively. ' starting from 1983 for consumption
expenditure regression. Coef. = Coefficient, Std. Err.= Standard Error. The estimation is based on
equation (3.14) using In o f income per capita.

The regression for absolute y9-convergence confirms the results from the crconvergence

estimates

for the three income

proxies.

The results show

strong

convergence in G R D P per capita but no significant convergence for either non mining
G R D P per capita during 1975-2005 or in per capita expenditure during 1983-2005
(Table 5.1). The estimated P coefficient in G R D P per capita for the whole period is
1.5%, meaning the disparity will be halved in 46 years. It is also statistically very
significant.

On the other hand, the /? coefficient for G R D P per capita without mining

(0.5%) is far below the coefficient with mining and statistically not significant. With
0.5%) as the value of the (3 coefficient, the disparity of non mining G R D P per capita is
estimated to be halved in 138 years. Nevertheless, the insignificant statistics indicate
the probability of achieving this is low. Meanwhile, the expenditure per capita
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coefficient also shows a statistically insignificant estimate for 1983-2005 and suggests
the p coefficient is only 0.4%. The R^ of these estimations shows the model has the
ability to explain 60.4% of the growth pattern in G R D P per capita, 9.6% of non mining
G R D P per capita and only 4 . 1 % of expenditure per capita.
Although

the preceding discussion

shows the two convergence

concepts

confirming each other, there are a few ambiguous points. In particular, /5-convergence
predicts the disparity of G R D P per capita will be halved in 46 years. On the other hand,
the

ff-convergence

shows the variance of logarithm G R D P per capita has fallen from

0.70 in 1975 to 0.31 in 2005. This means the disparity was reduced by more than half in
only 30 years. This can be explained by Equation (3.13), which shows half the disparity
in the ^ convergence equation means half the difference in logarithmic value (i.e.,
standard deviation) and not half the square of differences (i.e., the variance). If the
square roots of both values are taken the disparity actually fell from 0.84 in 1975 to
0.55 in 2005, which is reduced by 37% in 30 years. So there is a possibility the
estimation that disparity will be halved by 46 years can be achieved.
The results from both the a and P convergence confirm the convergence in
Indonesia income per capita is only shown by G R D P per capita and not by the other
two income proxies. Nevertheless, this is not the first estimate of Indonesia's provincial
P convergence. Garcia-Garcia and Soelistianingsih (1998) also estimated G R D P per
capita convergence during

1975-1993 and their results show a higher speed of

convergence, with a P coefficient for the period from 1975 to 1993 of 2.4%i.
Nevertheless, they also show the estimated p coefficient continued to fall from 19801993 (1.9%) and 1983-1993 (1.7%).

This result is also shown in the (x-convergence

estimates above where the slope of the decreasing variance is steeper during 1975-1983
than the slope during 1983-1993. This again, confirms the convergence process slowed
when the mining share had already declined. These results strengthen the hypothesis
that the convergence is only the result of the decreasing share of the mining sector.
Nevertheless, the discussions in Chapter 4 and section 5.3 show the progress in the
manufacturing sector may have also contributed to the convergence process.
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5.4.2 International Comparison

The comparative estimates from other studies can be useful in gaining more
understanding of the results, their importance and other possible mechanisms that may
determine the convergence process. The most well known (i.e., most cited) study in this
area is Sala-I-Martin (1996) that shows an average of a 2% rate of convergence from
the 8 O E C D countries, Canada in 1961-1991 (2.4%), Spain in 1950-1987 (2.3%), plus
France (1.6%), Germany (1.4%), and Italy (1.0%) all in 1950-1990 These results have
been confirmed by Coulombe and Lee (1995) for Canada and Paci and Pigliaru (1997)
for Italy. The results are similar to Indonesia's with-mining series, yet the mechanism
behind this convergence process is very different since none of these O E C D countries
had a resource dependent economy like Indonesia's in 1975. As those studies refer to
developed countries, the mechanism of the convergence process is more likely to be a
well developed market economy an important factor in the convergence process (Solow
2001). The basis of the convergence in a market economy is the decreasing marginal
impact from the accumulated capital given the scarcity of labour. This makes the
growth of capital slower as the economy gets richer. This is unlikely in a developing
country although there was a similarity to Indonesia in the 1980s when the mineral-rich
provinces did have a relatively low investment rate. However, the reason behind this
low investment was a completely different story (Chapter 4).
Table 5.2 shows comparative P convergence estimates from other developing
countries. The Chinese record is summarized by Song (2007). Unlike the developed
country case above, China experienced a central planning period before egalitarian
development, with large State Own Enterprise (SOE) investments in some inland
regions.

Institutional

barriers to mobility were high, particularly the household

registration system. This led China to have a slow convergence process in 1952-1965
(0.6%). The reforms in China from the late 1970s had profound implications for
regional development patterns. Resources were progressively transferred to provincial
governments. This had a rebounding effect on the agricultural sector since productivity
was growing both by output growth and the migration of rural abundant labour. This
increased the convergence process in China at 1.7% during 1978-1993 (Jian et al. 1996)
and 2% during 1978-1989 (Gundlach 1997). However, the rapidly rising private sector
investment was located in profitable locations, mostly on the eastern seaboard, and also
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p r o p e l l e d b y f a v o u r a b l e t r a d e a n d fiscal c o n c e s s i o n s in the e x p o r t z o n e s e s p e c i a l l y a f t e r
1 9 8 5 ( J i a n et al. 1 9 9 6 , S o n g 2 0 0 7 ) . T h e b a r r i e r s to m o b i l i t y w e r e g r a d u a l l y r e l a x e d b u t
i n f r a s t r u c t u r e l a g g e d in t h e m o r e r e m o t e w e s t e r n regions. A s a result, a i r a l - u r b a n a n d
i n t e r - r e g i o n a l i n e q u a l i t y r o s e . A s a r e s u l t , t h e c o n v e r g e n c e p r o c e s s w a s at o n l y 1 . 0 % in
1 9 8 5 - 1 9 9 3 ( J i a n et al.

1996) and 0.4% during

1986-1995

( W e i e t al. 2 0 0 1 ) .

Most

e s t i m a t e s s u g g e s t rising a b s o l u t e p d i v e r g e n c e f r o m a r o u n d 1990.

T a b l e 5 . 2 S e l e c t e d A b s o l u t e p C o n v e r g e n c e E s t i m a t e s in D e v e l o p i n g C o u n t r y

Country
(observations)

year

proxy of income

Absolute
convergence

Cashinand Sahay(1996)

India (20)

1961-1991

NDP per capita

-0.001

Klump and Nguyen (2004)

Vietnam (61)

1995-2000

GRP per capita
GRP per worker

0.003
0.014

Balisacan and Fuwa (2003)

Phillipines (73)

1988-1997

Expenditure per
capita

0.107

Balisacan (2007)

Phillipines (73)

1988-2003

Income per
capita

0.022

Jian e t a l . (1996)

China (15)

1952-1965
1965-1978
1978-1993
1978-1985
1985-1993
1990-1993

Author

China (28)

Serra et al. (2006)

Brazil (25)

Chile (13)

1970-2003
1970-1980
1980-1990
1990-2000
1960-2001
1960-1970

G D P per capita

GDP per capita

G D P per capita

Argentina (24)
Columbia (24)
Peru (23)

1970-2003
1970-1985

0.006
-0.016
0.017
0.023
0.010
-0.005
0.006
0.010
0.006
0.001
0.012
0.015
0.007
0.015
0.005

1970-1980
1980-1990
1990-2000
Mexico (30)

m

G D P per capita

0.002
0.022

1985-2003
1970-2001
1950-1992

G D P per capita
G D P per capita

-0.014
0.005
0.030

1970-2003

GDP per capita

0.011

Note: The name of Proxy of income is as stated by the authors.
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From other Asian countries, Table 5.2 presents the Philippines and Vietnam.
Balisacan (2007) and Balisacan and Fuwa (2004) found evidence of absolute P
convergence among the Philippines' 73 provinces over the period, at a rate of 2.2% in
1988-2003 and 10.7% in 1988-1997, respectively. Balisacan (2007) also finds a wide
dispersion of means around the fitted line, suggesting there are factors other than initial
income that influence long-term provincial income growth. He introduces a range of
growth conditioning variables, and finds infrastructure, human capital and supportive
agricultural policies to be important drivers of regional growth.
Vietnam's economy went through a market reform process, followed by a 0.3%
convergence rate during 1995-2000 (Klump and Nguyen 2004). The low mobility of
capital even after the market reform was the main reason for this low convergence.
However, the convergence process was higher in the estimate using output per worker
(1.4%) since labour had relatively more mobility compared to the average population
during 1995-2005.
In the case of India, Cashin and Sahay (1996) found absolute p divergence
rather than convergence for most of the post-independence period. Jha (2004) reaches a
similar conclusion. International migration and the associated rise in remittances played
a major role in increasing inter-regional inequality in India. In addition, various barriers
to inter-state mobility limited the spread of the remittances benefits to other regions.
These results show vast differences in the convergence process between
developing Asian countries and also between different time periods. The result of the
convergence estimate in Indonesia's non mining G R D P

per capita (0.5%) and

expenditure per capita (0.4%) are still in the median of these other Asian countries'
results.
Nevertheless, Latin American

convergence studies may provide a better

comparison based on several considerations. First, several Latin America countries,
such as Brazil, Chile, and Mexico, all had some degree of dependency on the mining
sector, in particular oil. Second, most of these countries had also gone through trade
liberalization and industrialization at the similar time as Indonesia. The financial crisis
that also occurred in most o f these countries in 1998-1999 is the third reason. Serra et
al. (2006) conduct a convergence study for six large middle-income Latin America
countries and find a very slow rate of convergence between rich and poor regions from
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around 1970 (Table 5.2). Chile experienced the fastest rate of convergence (but still at
a slow 1.2%). This was mainly because of the slower growth of its two biggest subnational economies in the Santiago metropolitan area and the Valparaiso region while
others gained from mining, tourism and agriculture sector development (Serra et. al.
2006). There was no convergence

in Argentina

or Mexico given

the rate

of

convergence was only 0.5% and 0.2%, respectively. Mexican regional inequality was
among the highest in the world, and actually converged before being affected by the
trade liberalization of 1985. This was particularly enhanced by the growth of economic
activity adjacent to the US border (Paluzie-Hemandez 1999, Hanson 2003). There was
some evidence of regional 'convergence clubs' within both Brazil and Peru although
they managed to achieve slightly better convergence at 0.6% and 1.1%, respectively.
These results from

Latin America

show a similar rate of convergence to the

convergence in Indonesia's non mining G R D P per capita and expenditure per capita.
This international comparison has shown different sub-national convergence
estimates from different groups of countries. Developed countries have a relatively high
convergence level at an average of 2%. There is a wide range of sub-national
convergence estimates within Asian countries while the sub-national convergence
estimate within Latin America countries is consistently low. Surprisingly the estimated
convergence of Indonesia's G R D P per capita in this chapter is close to the average for
developed countries, yet the convergence process seems very different. On the other
hand, the estimated convergence in non mining G R D P per capita and expenditure per
capita are at a similar rate to the Latin American convergence rate although the Latin
America

convergence

estimates

include

the mining

sector.

Nevertheless,

Latin

American countries did face a similar turmoil to Indonesia economy. This leads to
another important finding from this international comparative study especially from the
developing country's studies, which show different rates of convergence have been
estimated for different periods of a sub-national study and, hence, the major economic
shocks and national policies in one period have a significant role in determining the rate
of convergence.
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5.5 Regional Convergence in Different Periods
Chapter 4 discussed different episodes in Indonesia's economy as well as the
major economic shocks and economic poHcy distinguishing one episode from another.
The foregoing studies from other countries have shown how the convergence process
can be affected by economic shocks and pohcies, it is important to see the convergence
process in Indonesia's different economic episodes and in order to analyse the impact
of the major shocks in each episode on the convergence process.

5.5.1 The resource b o o m , 1975-1981
The Indonesian economy depended largely on the resource sector during 19751981, especially following the 1974 increase in the international oil price. Nevertheless,
in G R D P per capita, absolute ^-convergence is estimated to have been significant, with
the absolute value of /? coefficient at 2.0% (Table 5.1). This coefficient indicates that
speed o f convergence is higher than the speed in the overall 1975-2002 estimation
(1.5%). The absolute /^-convergence is estimated to have been insignificant for non
mining G R D P per capita, yet at 1.0% the /? convergence estimate is relatively high
compared to the results for other developing countries as revealed in Table 5.2. This
means there was a chance of a relatively high rate of convergence although the
possibility for this to be realized was small. The model only has the convergence
process as an explanatory variable and can explain 22.1% of the G R D P per capita
growth pattern and 6.4% of the non mining G R D P per capita growth pattem. This gives
a strong reason to introduce

a conditional

model

or growth regression to be

implemented in search of a growth determinant in the next chapter since there is a
significant growth pattem still unexplained by the model alone.
The CT-convergence may give a clearer picture concerning the trend

in

inequality, since it shows annual progress in the disparity of distribution. According to
this convergence concept, there was actually a divergence from 1975 to 1977 prior to a
steep downward trend towards 1981 (Figure 5.7). The variance of logarithm G R D P per
capita increased from 0.71 in 1975 to 0.74 in 1977, before dropping to 0.58 in 1981.
This is an interesting result since the oil price again rose sharply in 1978 and may have
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increased instead of decreased the disparity.^** On the other hand, there is not much
difference in the variance for non mining G R D P per capita between 1975 and 1981
(0.26 in 1975 to 0.25 in 1981). The strategy of resource (mining) exploitation seems to
have had a large impact on the convergence process in G R D P per capita during 19751981 especially for the exploitation in Riau, Aceh and East Kalimantan. Nevertheless,
the effect of the mining exploitation strategy was less significant on the convergence
process of non mining income although it still had a significant impact on the non
mining G R D P per capita of these provinces.
Aceh, Central Kalimantan, Bali, North Sulawesi and East Kalimantan achieved
the highest G R D P per capita growth during 1975-1981. East Kalimantan also had the
second highest G R D P per capita in 1975. In contrast, Lampung had one of the lowest
growths in the country despite already being fifth from the bottom in G R D P per capita.
The disparity in the distribution still decreased during 1975-1981 mainly due to the low
growth in Papua's G R D P per capita together with contraction in Riau's. With a lack of
new investment in the mining sector, Riau's mining was declining in constant price. In
contrast, Aceh and East Kalimantan were growing rapidly because of new investment
in the gas industry. As a result, Aceh joined the highest G R D P per capita group in
1981, while East Kalimantan was closing the gap with Riau as first on the list.
Nevertheless, the convergence was also driven by relatively high growth in the lower
middle distribution partly contributed by government investment especially in Bali,
North Sulawesi, Central Java and West Sumatra.
A similar scenario took place in non mining G R D P per capita, except for Aceh
and East Kalimantan providing gas development is excluded. On the other hand, there
were two provinces with high non mining G R D P per capita in 1975 that also had high
growth during 1975-1981. There were Central Kalimantan and Papua and their high
growth is the likely explanation why the convergence in non mining was insignificant.
The comparison with Latin American countries is useful here. The oil
boom periods also affected Brazil, Mexico and Chile. Brazil and Mexico experienced
significant convergence in the oil boom period of 1970-1980 with the p coefficient at
1.0% and 2.2% for Brazil and Mexico, respectively (Table 5.2). On the other hand,
Chile experienced insignificant convergence with a p coefficient at 0.7%. So what

^^ Figure 4.1
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makes Chile different from the other two? In the 1970s and 1980s, Chile had adopted a
stabilization plan due to high inflation and this scheme included trade liberalization and
the elimination of subsidies and price controls (Serra et al. 2006). This may have
significantly decreased the rate of convergence since not only could the trade
liberalization have benefited richer regions but the subsidies were also likely to have
been transferred to poorer regions.

5 . 5 . 2 D e c l i n i n g oil p r i c e s , 1 9 8 1 - 1 9 8 6
There was rapid absolute /^-convergence following the fall in oil prices in 19811986. The estimated y? convergence was high at 2.8% and highly significant. There was
a sign of j} divergence in non mining G R D P per capita although it was not significant.
The effect of Indonesia instigating policies to turn around the economy from 1984 can
be seen in the divergence of the distribution pattern of non mining G R D P per capita.
The estimates for expenditure per capita during 1983-1986 show the existence of a
weakly significant /^-convergence with a lower magnitude of p coefficient at 1.7%
(Table 5.1). The model can explain 32.9% and 21.1% of the growth pattern in G R D P
per capita and expenditure per capita, respectively, but is unable to explain the non
mining G R P per capita growth pattern. This inability to explain the non mining G R D P
pattern is likely due to the mixed messages that while mining related manufacturing
industry in the mineral-rich provinces increased, output of other industry and services
sectors from the lower middle income provinces (in Java) also increased as a result of
financial reform in 1983 and tax reform in 1984.
There was also tr-convergence in G R D P per capita during 1981-1986. The
variance dropped from 0.58 in 1981 to 0.46 in 1986 (Figure 5.7). The variances of per
capita expenditure also had a downward slope but only slightly from 0.21 in 1983 to
0.19 in 1986. On the other hand, the slight increasing disparity in non mining G R D P
per capita was also captured by the slight increase in variance from 0.25 in 1981 to 0.27
in 1986. This variance was actually in decreasing trend until 1982 at 0.23, but was
beginning to increase significantly in 1983 and 1984 and confirmed the effect of
reforms in 1983 and 1984.
The convergence in per capita G R D P was due to two provinces with the first
and fourth highest G R D P per capita, Riau and Papua, having the slowest growth during
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1981-1986. In contrast, Central Java, fifth in G R D P per capita from the bottom, had the
second highest growth over that period. In addition, Bali, West Kalimantan, Bengkulu
and West Sumatra, the provinces with the highest growth, were all below the mean of
this income distribution. The pattern was only slightly different in expenditure per
capita. The convergence process was largely driven by the province with the fifth
highest expenditure per capita, Riau, still having one of the lowest growths while East
and West Nusa Tenggara, two provinces with the lowest expenditure per capita were
among the top five high growth provinces in 1983-1986.
On the other hand, the divergence in non mining G R D P per capita was mostly
due to the high growth of Aceh and East Kalimantan. In addition, Riau, which still had
one of the highest non mining G R D P per capita in 1981, had slightly higher growth
than the average. Aceh growth rate was high in all sectors as the province seemed to be
successful in transferring growth in the mining sector to non mining sectors, especially
ones related to mining. On the other hand. East Kalimantan had its bonanza from the
timber boom after 1983.
Among the Java provinces only Yogyakarta did not experience higher than
average growth during 1981-1986. The growth of Jakarta at more than 4.0% annually
during this period has increased the possibility of divergence, even Central Java's as
low income and high growth in this period is not enough to offset this possibility.
The three Latin American countries discussed above - Brazil, Chile, and
Mexico - also experienced the plunge in international oil price in this period. Brazil and
Mexico were hit harder and fell to a highly indebted condition affecting their
convergence process. The Brazil convergence rate fell from 1.0% during 1970-1980 to
0.6% in 1980-1990 while the Mexican convergence rate actually increased to 3.3%
during 1980-1985. The second wave of the oil price plunge followed by Mexico's trade
liberalization will be discussed in the next sub section. In contrast, Chile had a stronger
convergence process in 1980-1990 with a convergence rate at 1.5%.

5.5.3 The 1980s liberalization, 1986-1992
The speed of y5-convergence in G R D P per capita became much slower during
1986-1992. Major reforms of financial institutions plus fiscal, trade and investment
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policies taken throughout
convergence

process

1986-1988 must

although

the

reform

have played a role in slowing the
had

already

begun

in

1983.

After

experiencing a 2.0% and 2.8% convergence rate during the first and second episodes,
the magnitude of the /? coefficient is estimated to be a low 1.7% during 1986-1992
(Table 5.1 row tenth to twelfth). Meanwhile, the estimated p convergence for non
mining G R D P per capita and expenditure per capita show insignificant convergence at
0.8%) and 0.7%, respectively. The model can explain 34.0% of the growth pattern in
G R D P per capita but only 6.0% and 3.8%) of the growth pattern in non mining G R D P
per capita and expenditure per capita, respectively. The variance of G R D P per capita
also predicts slower cr-convergence as it decreased from 0.46 in 1986 to 0.38 in 1992
(figure 5.7). Nevertheless, the convergence process actually increased after 1989. Yet,
in non mining G R D P per capita and expenditure per capita cr-convergence estimates,
there was virtually no tr-convergence during 1986-1992.
During 1986-1992, Lampung, Bali, North Sumatra, Jakarta and North Sulawesi
were the five fastest growing provinces in G R D P per capita. Except for Bali, other
provinces

had

a major boost

in growth performance compared

Additional deregulation in the trade and

financial

to

1981-1986.

sector enhanced the economic

performance of these provinces (including Bali) which all had a relatively high share of
the services sector to begin with. Bali and Jakarta have a very high share of trade sector
in their G R D P . Jakarta also had a high share of the financial sector, while Bali had a
high tourism share in its G R D P . Because they have relatively good ports in a great
location. North Sumatra and North Sulawesi were two of the provinces with the highest
transportation sector. Meanwhile, Lampung act as a bridge between Sumatra and Java
in that most goods and

services must enter Sumatra

via

Lampung.

Although

comparatively Lampung did not have such a large service sector share, the increasing
mobility of goods between these two big islands, especially following completion of the
Trans Sumatra Highway, which rapidly raised the ferry traffic in Bakauheni harbour,
had a major impact on Lampung's G R D P . The growth o f Lampung increased the speed
of convergence since it had one of the lowest G R D P per capita in 1986. However, the
high growth of Jakarta, with the third highest G R D P per capita, and North Sumatra and
Bali, both in the upper middle G R D P per capita distribution, made the speed of
convergence lower than in the previous period.
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In non mining G R D P per capita, the fact that Riau, East Kahmantan and Central
Kalimantan had the lowest growth during 1986-1992, in addition to the growth of
Lampung, made the convergence process reappear in this period although not as high
and significant as in G R D P per capita. The same thing can be said for expenditure per
capita, especially since North Sulawesi, with relatively high growth, had amongst the
lowest expenditure per capita in 1986.
Indonesia's trade liberalization

became more significant

and slowed

the

convergence process in G R D P per capita during 1986-1992. Nevertheless, it made the
convergence process in non mining G R D P per capita reappear after experiencing a
divergence during 1981-1986. One explanation is that the impact of liberalization in
non mining G R D P had actually been realized since the first major policies in 1983 (on
financial institutions). This result is similar to the impact of trade liberalization in Latin
America in early 1990. In Argentina and Colombia the speed of convergence plunged
from 1.5% and 1.7% in 1980-1990 to 0.4% and 0.8% in 1990-2002, respectively (Serra
et al. 2006). The impact of trade liberalization was felt by Mexico in 1985 as it had
significant /? divergence after experiencing strong convergence in 1970-1980 at 2.1%
and 1980-1985 at 3.4%. This significant turn around in the Mexican convergence
pattern was largely due to the existence of the rich region in the north (as the border to
the U S A and also with a higher mineral endowment) and to Mexico City (due to its
large skilled labour supply) that gained most of the trade liberalization benefit. Yet,
there was only a weak indication of club convergence from these two groups of
Mexican regions (Serra et al. 2006, Hanson 2003).
Chile's experience indicates that the impact of trade liberalization can also be
only temporary. Chile liberalized at the end of 1970s, earlier than other Latin America
countries and disparity increased for about five years before narrowing. This pattern is
similar to Indonesian pattern for non mining G R D P per capita if 1983 is taken to be the
start of liberalization.

5.5.4 S l o w i n g reform, 1992-1997
Following the episode of export promotion, the reform process, especially trade
reform slowed during 1992-1997. The other concern at this stage of Indonesia's
economic development was the infrastructure bottleneck and also to some extent, the
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high debt service ratio (Maclntyre and Sjahrir 1993). The speed of /i-convergence
became even lower in this period with the estimated magnitude of [i coefficient for
G R D P per capita only 1.0% and weakly significant while the rate of /y-convergence in
non mining G R D P per capita continued to be insignificant at 0.3 % (Table 5.2). The
lack of infrastructure, especially in less developed provinces, may have contributed to
this low convergence rate. In contrast, expenditure per capita went through statistically
insignificant/^-divergence at a rate of 1.8% in 1992-1997. This absolute y9-convergence
model explains 12.1% of the G R D P per capita growth pattern, 1.4% of the non mining
G R D P per capita pattern and 6.3% of the expenditure pattern. These convergence
patterns are confirmed by the estimated (T-convergence trend. The variances were
slightly decreased in G R D P per capita from 0.38 in 1992 to 0.35 in 1997 and relatively
constant at 0.26-0.25 in non mining G R D P per capita during this period (Figure 5.7).
The increase in expenditure per capita disparity was actually noticeable from 0.19 in
1992 to 0.25 in 1996. So not only did it increase but it actually became as high as non
mining G R D P per capita.
In terms o f G R D P per capita, the five leading growth provinces were almost the
same as discussed in section 5.5.3 (i.e., Lampung, Bali, North Sumatra, Jakarta and
North Sulawesi) except for Lampung which dropped to twelfth and was replaced by
Papua. This means two of these five high G R D P per capita growth provinces also had
the highest G R D P per capita in 1992, namely Jakarta and Papua. However, the other
three provinces, namely Aceh, East Kalimantan and Riau, experienced the lowest
growth during 1992-1997 which meant yS-convergence still weakly existed in G R D P per
capita.
The pattern in non mining G R D P per capita was similar. Nevertheless with East
Java, tenth highest non mining G R D P per capita in 1992, achieving one of the highest
growths and Riau, fifth highest, with a middle growth pattern, the convergence in non
mining G R D P per capita was insignificant.
The yff-divergence in expenditure per capita is interesting since the other income
proxy experienced weakly and insignificant convergence. High expenditure growth was
achieved by most of Kalimantan provinces with East Kalimantan, richest, having the
highest growth. Central Java and West Sumatra were also among the top five higher
expenditure growth provinces, while Jakarta was sixth. Given Jakarta and East
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Kalimantan had the highest expenditure per capita in 1992, the high growth of these
two provinces resulted in increasing disparity.
Two important notes to be added here make the record straight. The first
concerns the infrastructure bottleneck in this period. These patterns of growth from
various income proxies cannot clearly indicate whether or not infrastructure was really
a problem during 1992-1996. It is true that growth in poor provinces like Bengkulu,
Maluku and Southeast Sulawesi was relatively low. However, in terms of roads per
capita and roads per GRDP, these provinces actually had relatively high infrastructure
especially Bengkulu and Southeast Sulawesi (Chapter 4). This may not be true for
infrastructure apart from road. However, it was actually the Java provinces, of Riau and
East Kalimantan that had relatively low infrastructure and yet at the same time were
provinces that absorbed most investment in Indonesia.
The second note concerns Aceh, which had the lowest GRDP per capita and non
mining GRDP per capita growth in 1992-1997 after experiencing the highest growth in
1986-1992. This was due to the escalation of conflict after the Indonesian government
declared Aceh to be a military operation area in 1990. This strategy resulted in some
clashes with the Free Aceh Movement (GAM). Instead of resolving the problem, the
operation increased conflict and economic disruption.

5.5.5 T h e crises, 1997-2000
The crises began to impact Indonesia in 1997. The economic crisis that sent
Indonesia to a 13% contraction in 1998 was arguably the major event in the crises
period. However, there were other events that hampered Indonesia in gaining faster
recovery, e.g., political instability with several changes of government, separatist
movements and ethnic conflicts. Nevertheless, Indonesia managed to regain a 4.9%
growth level by 2000. Unlike in other periods, GRDP per capita did not experience
significant ^^-convergence during 1997-2000 with a rate of convergence at only 0.6%.
Non mining GRDP per capita experienced an insignificant ^-divergence at the rate of
0.2%. In contrast, expenditure per capita recorded a weakly significant /S-convergence
at the relatively high rate of 3.2% during 1997-2000 (Table 5.2). The explanatory
power of the model for expenditure per capita at 12.5%) is also higher than the other
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two, at 1.0% and 0.1% for G R D P per capita and non mining G R D P per capita,
respectively.
The variances of income for these three income proxies show the disparity of
these incomes increased in 1999 before experiencing a downward slope. Nevertheless,
expenditure per capita disparity fell from 0.25 in 1997 to 0.20 in 1998 before being at
0.22 in 2000 (Figure 5.7). The disparity in non mining G R D P per capita had a very
narrow decrease from 0.25 in 1997 to 0.24 in 1998 before becoming 0.28 in 1999 and
0.26 in 2000. G R D P per capita disparity was virtually the same at 0.35 between 1997
and 1998 but then increased to 0.38 in 1999 before falling back to 0.35 in 2000.
During 1997-2000, 17 of 26 provinces had negative G R D P per capita growth.
The highest growth was achieved by West Nusa Tenggara, East Kalimantan, Jambi,
North Sulawesi and South Kalimantan while the highest contraction was recorded by
Maluku,

Aceh,

East

Java,

Central

Kalimantan,

and

Riau.

The

possibility

of

convergence in G R D P per capita was increased by the high contraction of Riau and
Aceh in addition to the high growth of West Nusa Tenggara. Nevertheless, this
possibility was decreased by the high growth of East Kalimantan.
In non mining G R D P per capita, the only six provinces not experiencing
negative growth were East Kalimantan, West Sumatra, North Sulawesi, East Nusa
Tenggara, Lampung and Jambi. So, the main cause of divergence was the growth of
East Kalimantan. On the other hand, the weakly significant convergence in expenditure
per capita seems to have been caused by Maluku's and North Sulawesi's very high
growth rate during 1997-2000.
The

fluctuation

shown by the variance of income during

1997-2000 is

interesting since there were several events in those three years, especially crises and
conflict. It is roughly possible to assume most of the impact from the economic crisis
took place in 1998 while the conflict was one year later, except for the conflict in Aceh
that began at in the beginning of 1990s.
In 1998, only one province experienced positive growth, namely Papua. This
positive growth was likely to have been due to the increasing exploitation of Freeport.
The Java provinces and North Sumatra were hardest hit by the 1998 economic crisis
and experienced contraction in G R D P per capita from 19.3% (West Java) to 12.4%
(North Sumatra). This contraction created a slight convergence process for provincial
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income distribution. On the other hand, the contractions due to conflict in 1999 were
experienced by Maluku (54.6%), North Sulawesi (18.5%), and Papua (5.9%). Aceh also
experienced contraction in both 1998 and 1999 at 10.8% and 5.8%, respectively. The
other provinces facing contraction in 1999 were South Sumatra, Jakarta, Central
Kalimantan, Bali and Yogyakarta. This led to a divergence process in

1999.

Nevertheless, taking into consideration the possibility of a lag period and late impact, it
is still not possible to clearly differentiate the impact of economic crisis and conflict on
the convergence process.
An international comparison for the impact of the economic crisis can be taken
from Mexico. The Mexican currency crises started with Peso devaluation in 1994. The
decision to float this currency in 1995 continued the devaluation of the Peso and
increased its dollar denominated liabilities. This led to a banking collapse and
macroeconomic contraction (Hanson 2006). The convergence estimates from Serra et
al. (2006) show the y9-divergence process actually slowed during 1995-2003 compared
to 1985-1993. Nevertheless, the annual ^-convergence estimates show divergence
actually slowed only after 2000. Hanson (2006) argues that it is hard to measure the
impact of this crisis on the income of the relatively rich northern regions, hence the
disparity for two reasons. First, these regions were more specialized in exports
production and benefited from devaluation although they were also hardest hit by the
stock markets and banking collapse. Second, there were other shocks in this period,
such as privatization, industrial deregulation and the loss of the ruling party in 1997 that
had different impacts on different parts of the country. As a result, the impact on the
dynamics of convergence estimates has to be seen as the impact of all these events and
not just the currency crisis.

5.5.6 R e c o v e t y and decentralisation, 2000-2005

Arguably, Indonesia commenced a recovery period from 2000. Although the
growth rate fell to 3.8% in 2001 after being at 4.9% in 2000, Indonesia managed to
steadily increase economic performance after that. The recovery period was also
marked by implementation of decentralisation in 2001 so that theoretically the regional
economies should be able to determine their own economic performance. Although
there was concern that richer provinces would have more advantage, especially since

152

the mineral-rich provinces would have a higher share of their mining income, the
pattern of G R D P per capita and non mining G R D P per capita both show significant [}convergence

process

during

2000-2005

with

a

1.4%

and

0.9% p

coefficient,

respectively. Nevertheless, the //-convergence in expenditure per capita was not
significant. This absolute /^-convergence model is able to explain 20.1%, 11.2% and
2.0% of the growth pattern in G R D P per capita, non mining G R D P per capita, and
expenditure per capita, respectively (Table 5.2).
The measure of fx-convergence (variance of logarithm income) confirms this,
since the disparity in G R D P per capita reduced from 0.35 in 2000 to 0.31 in 2005 while
the disparity in non mining G R D P per capita fell from 0.26 to 0.24 over the same
period

(Figure

5.7). The

variance

of expenditure

per capita also reduced

but

insignificantly, from 0.22 in 2000 to 0.21 in 2005.
In G R D P per capita, the convergence existed not only because of the slow
growth of rich provinces such as Riau, East Kalimantan, and Papua, but also because of
the high growth of low income regions such as West Nusa Tenggara, Bengkulu, Central
and South Sulawesi. Similarly, in non mining G R D P per capita. East Kalimantan,
Central Kalimantan, Riau, and Bali had relatively slow growth during 2000-2005
despite being amongst the highest level non mining G R D P per capita provinces. In
addition to the relatively high growth in Bengkulu and Central Sulawesi, this enhanced
the possibility of convergence. Nevertheless, Jakarta's relative high growth in this
proxy of income offsets the convergence process. This growth pattern was almost the
same as the pattern of growth during 2000-2005 in expenditure per capita, which is the
only income proxy that indicates insignificant convergence. Nevertheless, the slighdy
different composition in the distribution and high growth of expenditure in Aceh
represented

insignificant

convergence.

Nevertheless,

Aceh

highlights

a

major

difference between the national pattern of expenditure and GRDP, which is that each
time a province has a big conflict or natural disaster, G R D P growth will be depressed
and can even become negative while expenditure increases.
There have been some studies done on the outcome of decentralisation for both
Chile and China. In China the f decentralisation process was begun in 1979 as part of
broad market reform. It was mainly in the form of a reduction in centralised controls on
prices, inputs and outputs, thereby enabling local authorities to establish industrial
enterprises outside of the central plan. Jian et al. (1996) argue that despite the less
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significant convergence that took place during the market reform of 1978-1993, the
impact of decentralisation on convergence was actually high especially for the
agriculture area. This impact dominated until 1985 and led the convergence process
with a strong 2.3% rate during 1978-1985 (Table 5.2). The impact of decentralisation
on convergence in Chile is more difficult to examine. This is due to the problem in
deciding when decentralisation actually began. Some argue it was at the end of the
Pinochet era in 1989 while others claim Pinochet himself took a significant step
towards decentralisation (Eaton 2004). Nevertheless, Serra et al. (2006) suggest that
over time decentralisation has somewhat improved the convergence process in the
Chilean economy.
To sum up, the convergence speed of provincial G R D P per capita in Indonesia
slowed after the economy adjusted to the fall in oil prices and trade was liberalized.
Convergence then appeared to be significant in the recovery and decentralisation
period. On the other hand, convergence in non mining G R D P per capita only appeared
during the recovery and decentralisation period, while household consumption was
converging weakly at the time when the economy was adjusting to the oil price plunge
and during the crises.
Although

the

strategy

in

mining

exploitation

dominated

the

causes

of

convergence, especially during 1975-1981 and 1981-1986, there were various policies
that also had a crucial impact on the convergence pattern. The deregulation and
liberalization that began in 1983 became more significant during 1986-1992. It had a
diverging impact on non mining income during 1983-1986 and a contrasting effect on
total income. It somewhat increased convergence during 1983-1986 but then slowed
during 1986-1992. In addition to deregulation and liberalization, several successful
government investments also shaped the convergence story, such as development of the
gas industry in Aceh and East Kalimantan as well as the impact of Trans Sumatra on
the Lampung economy. Nevertheless, it was actually high growth in Jakarta and to a
lesser extent, Bali that held back the speed of convergence over 1986-1992 and 19921997.
There was a lack of a /^-convergence process during

1997-2000

crises.

Nevertheless, the pattern of ^-convergence suggests there was a slight convergence
during the 1998 economic crisis and a divergence in 1999 mainly as a result of conflict.
The recovery period during 2000-2005 was marked by decentralisation returned the
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convergence process and despite the higher share of income in mineral-rich regions, it
was lower middle income provinces that achieved relatively better growth.

5.6 Regional Convergence: Sectoral Decomposition
As discussed in Chapter 3, the coefficient of variation of GRJDP per capita can
be decomposed into the coefficient of variation within and between the economic
sectors' value added per capita weighted by the square value of their share (Equation
3.7). So, every sector in the economy contributes to total economic disparity and this
contribution depends on its share in G R D P , the disparity within that sector and the
covariance or correlation to other sectors. However, Equation (3.7) is not directly
applicable for ^-convergence since the analysis is measured by variance of the
logarithmic value of G R D P per capita. Yet, the logarithmic function is monotonic, so
the relationship should be in the same direction and as a result have a similar
implication. The higher the shares of one sector the greater the impact of its disparity
on overall disparity.
The previous section discussed the possibility that the convergence process in
Indonesia, especially in G R D P per capita, was dominated by decreasing mining output
in the mineral-rich provinces and the ability of several provinces to gain more benefit
from deregulation and liberalization by expanding their manufacturing and services
sectors. As a result, the decomposition is considered important not only because it is
necessary to examine the impact of this structural change (i.e., from mining sector to
manufacturing sector) on the convergence process, but also to measure the importance
of each sector in determining regional disparity (Akita and Lukman 1995).
The decomposition will be based on the three main sectors, of agriculture,
industry and services. From the nine sector Indonesia's regional account data, the
industry sector consists of mining, manufacture, building and construction, and utility,
while the services sector includes trade, finance, transportation, communications, and
other services (i.e., including government and recreation).

However, given the

importance of the mining and manufacturing sectors in the previous discussion it is
necessary to show their pattern separately. The analysis will use constant 1993 price
data for a consistent result since the decomposition will be applied on G R D P per capita

155

convergence in the constant 1993 price.^^ For the same reason, the discussion at the
national level will also use the sum of G R D P instead of National Gross Domestic
Product (GDP).

5.6.1 E c o n o m i c s t r u c t u r e
The discussion focuses first on the economic structure which is defined as the
composition of sectoral shares in total G R D P . These sectoral shares work as the weight
of the regional disparity within a sector. As a result, the share of each sector will
determine the contribution of the regional disparity in each sector to overall regional
disparity. Besides that, this share also determines the contribution of any regional two
sectors correlation as it is also weighted by the multiplication between the shares of
those two sectors.

Figure 5.8 Indonesia's Economic Structure 1975-2005

2005

-Agriculture

Industry

Services -^Mining -^Manufacture

Source: Estimated from Regional Account by Industry (BPS) based on 1993 constant price.
Note: Industry includes Mining, Manufacture, Building and Construction and Utility.
Services include Trade, Transportation and Communication, Finance, and Other Services.

' Chapter 4 has discussed the reason for using constant price in the convergence analysis.
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Figure 5.8 shows regional disparity within the services and manufacturing
sectors will have a larger contribution than the disparity in the mining sector since they
had higher share than the agriculture sector during 1975-2005. These differences
between the agriculture sector and the other two sectors became higher especially
during 1981-1997. The shares of the industry and services sectors were 35.8% and
36.3% of total GRDP, respectively, in 1975. However during

1975-1981, and

especially after 1978, the share of the industry sector reduced to 33.3% of total GRDP
in 1981. Although the industry sector also consists of building and construction, and
utility sectors. Figure 5.8 shows the trends of the mining and manufacturing sectors are
sufficient to explain the declining trend of the industry sector. This was mostly driven
by the decrease of the mining share in the economy from 25.1% of total GRDP in 1975
to 18.0%. in 1981. In particular, it was due to the decline in Riau's mining output that
constituted approximately 70% of total mining output in Indonesia in 1975. At the same
time, the manufacturing sector share increased slightly from 8.0% of total GRDP in
1975 to 10.5%) in 1981. In addition, the agriculture sector share decreased from 27.8%)
of total GRDP to 24.9% during 1975-1981 and at the same time increased the share of
the services sector from 36.3% of total GRDP in 1975 to 41.7% in 1981. Within the
services sector, the trade sector was the largest sector during 1975-1981,with around a
17% share in total GRDP. Nevertheless, the share of the other services sector, which
consists mostly of government and recreation activity, had a significant increase from
10.9%) of total GRDP in 1975 to 12.7% in 1981. Massive central government revenue
from oil exports could explain this.
During 1981-1986, the economy's adjustment to the fall in the oil price can be
seen from the decreasing and increasing trend of the mining and manufacturing sectors
shares, respectively. In

1983, given its significant increase, the share of the

manufacturing sector was already slightly higher than mining sector. This was also
significant in increasing the share of the industry sector, which was also supported by
the increase in the share of the building and construction and utility sectors. In 1986,
the industry sector share was 37.2% of total GRDP with the mining and manufacturing
sectors at a 12.1%) and 18.5% share in total GRDP, respectively (Figure 5.8). At the
same time, the services and agriculture sectors shares were at 42.0% and 20.0%o of total
GRDP, respectively. This means the share of the services sector had a slight increase
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compared to 1981. This was mainly a result of the increasing share of the finance sector
after the 1983 financial institution deregulation from 4.9% of total G R D P in 1981 to
8.1% in 1986. The share of the other services sector decreased to 11.8% in 1986 due to
decreasing oil revenue resulting in a government expenditure cutback.
Most of the trends in these three sectoral shares continued during 1986-1992
and also in 1992-1997. The share of the services sector increased slightly to be at
42.6% of total G R D P in 1997 (Figure 5.8). Nevertheless, this was mainly due to the
increase of the share of the trade and transportation sectors. The share of the finance
sector was relatively stable and the other services sector experienced a decrease in its
share of total G R D P . During 1986-1997, the share of the industrial sector continued
increasing from 37.2% of total G R D P in 1986 to 42.0% in 1997. The share of the
agricultural sector decreased from 20.0% of total G R D P in 1986 to 15.2% in 1997.
Within the industrial sector, the manufacturing sector was increasingly dominant
reaching a 25.1% share in total G R D P in 1997.
However, the 1997economic crises changed the stable trend that had been
maintained since 1986. Although most sectors suffered a negative impact from the
crises, the finance and manufacturing sectors were affected the most. The currency
crisis resulted in a banking collapse and capital flight that eventually troubled the stock
exchange. These were the multiple problems the finance sector experienced during
1997-2000. The manufacturing sector also suffered from capital flight, especially since
several investors moved their plants outside Indonesia. Moreover, the manufacturing
sector did not benefit much from the depreciation of the rupiah since inputs became
more expensive and harder to get, as a result of the crisis in currency and

financial

institution. Nevertheless, the finance and manufacturing sectors shares were only down
from 8.1% and 25.1% of total G R D P in 1997 to 7.1% and 23.7% of total G R D P in
1999. In 2000, the finance sector share was still 7.0% of total G R D P while the share of
the manufacturing was back to 25.1% o f total G R D P . This meant the services and
industry sectors shares decreased from 42.6% and 42.0% of total G R D P , respectively,
in 1997 to 41.3% and 39.7% in 1999 (Figure 5.8). Nevertheless, the situation was better
in 2000 as the economy had a 42.0% share of the services sector in total G R D P and a
41.2% share of the industry sector in total G R D P . In contrast, the share of the
agriculture sector rose from 15.2 % of total G R D P in 1997 to 17.1% in 1999 before
falling back to 16.7% in 2000.
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During 2000-2005, there was a gradual increase in the services sector share
from 42.2% to 45.2% of total GRDP. The share of the industry sector decreased slightly
from 41.2% of total GRDP in 2000 to 39.5% in 2005 (Figure 5.8). Within the services
sector, the share of trade, transportation and communications, and the other services
sectors in total GRDP already had experienced a gradual increase since 2000.
Nevertheless, the finance sector share only began to increase in 2003 and it had not
regained its pre-crises share by 2005. Within the industry sector, the growth of
manufacturing did not follow the growth of total GRDP and as a result its share
decreased from 25.1% in 2000 to 24.3% in 2005. Within industry sector, the building
and construction sector was actually the sector worst hit by the crisis. Its contribution
fell from 7.4% in total GRDP in 1997 to 5.2% in 2000. Although this share started to
increase in 2003, the increase was very slight and its share in 2005 was only 5.3% of
total GRDP.
This changing economic structure in Indonesia's economy since 1975 will be
used to determine the importance of the contribution of regional disparity within sectors
to the disparity of total GRDP and therefore to the pattern of o-convergence in GRDP
per capita. This discussion shows that disparity in the services sector should make the
highest contribution among the three sectors - agriculture, industry, and services - in
determining the a-convergence of GRDP per capita. Although since

1983 the

contribution of the industry sector increased and became almost as important as the
contribution of the services sector, the 1997 crises decreased its contribution. However,
the crises also decreased the services sector contribution although not as much, as a
result, increasing the contribution of the agriculture sector. Moreover, the contribution
of the services sector has again increased in the recovery period while the contribution
of the industry sector decreased slightly. These patterns actually follow the argument
give by Akita and Lukman (1995) in explaining the pattern of Indonesia income
disparity.

5.6.2 Regional disparities within sectors
The second factor that determines regional disparity and hence c-convergence
in GRDP per capita is the disparity within each sector. Like the disparity in GRDP per
capita, the disparity of each sector will be measured by the variance of logarithmic
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value o f each sector's value added per capita and this analysis will use the three main
sectors from the previous section, o f agriculture, industry and services. The regional
disparity in the m i n i n g and manufacture sectors, which are part o f the industry sector,
should also be discussed since these two sectors were identified to be the main source
o f the changing

pattern

in

Indonesia's

regional

disparity.

Unfortunately,

not

all

provinces had m i n i n g output, so it is impossible to calculate the variance o f logarithmic
value for the m i n i n g sector. Since the manufacturing and m i n i n g sectors comprise about
8 0 % to 9 0 % o f the industry sector, the pattern o f regional disparity in the m i n i n g sector
should

be

determined

by

analysing

the

regional

disparity

o f the

industry

and

manufacturing sectors.
Figure 5.9 shows that regional disparity in 1975 measured by variance o f
industry sector (2.41) was m u c h higher than the regional disparity o f the other two
sectors. The variance o f the agriculture sector was lowest (0.25), which is natural for a
predominantly

agricultural economy. The disparity o f the services sector was in

between the two (0.46). In this situation, the higher share o f the industry sector in total
G R D P means higher regional disparity in G R D P per capita. Nevertheless, the disparity
o f the industry sector fell from 2.38 in 1977 to 1.84 in 1981. This fall was caused by the
fall in disparity in the m i n i n g sector since the disparity o f manufacture sector was
relatively constant at 1.49 in 1975 and 1.42 in 1981. In particular, this is a result o f the
fall in R i a u ' s m i n i n g output. Besides that, the relatively low growth o f South Sumatra's
m i n i n g sector, which was the fourth largest m i n i n g sector, also contributed to this
decreasing disparity. Meanwhile the disparity o f the agriculture sector was relatively
constant during 1975-1981. The disparity in the services sector slightly decreased from
0.46 to 0.37 due to the relatively high growth o f the sector in East Nusa Tenggara,
Central Sulawesi and Southeast Sulawesi combined with the low growth o f the services
sector in Riau, Jakarta and South Kalimantan.
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Figure 5.9 ^-convergence within Sectors 1975-2005

2005

Agriculture

Industry

Services

•

Manufacturing

Source: Estimated from logarithm o f value added from Regional Account by Industry (BPS) based on
1993 constant price and Equation (3.1)
Note: Industry includes Mining, Manufacture, Building and Construction and Utility.
Services include Trade, Transportation and Communication, Finance, and Other Services.

During 1981-1986, disparity in the industry sector continued to fall from 1.87 in
1981 to 1.35 in 1986 (Figure 5.9). Decreasing disparity or convergence in the mining
sector should still be dominant since at the same time the manufacturing sector only
had a slight convergence from 1.42 as the variance in 1981 to 1.35 in 1986. The
continuous fall o f R i a u ' s mining output was still the main reason for this convergence
pattern, especially in the mining sector. O n the other hand, the setback faced by tin
processing

industries

in

South

Sumatra

was

the

main

source

of

converging

manufacturing sector distribution. In addition, the effort to develop a resource based
industry

in Papua, Southeast

Sulawesi and M a l u k u

meant those provinces

with

relatively low manufacturing output experienced significant growth in manufacturing
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sector. Other significant growth in manufacturing sectors during 1981-1986 was in
North Sumatra, Central Java, and West Java all partly affected by government
investment.'" The convergence pattern in the industry sector dominates the explanation
o f the convergence pattern in total G R D P per capita because of the high disparity in the
industry sector in 1981, its increasing share in total G R D P during 1981-1986 and the
significant drop in the sector's regional disparity.
At the same time regional disparity in the agricultural sector was rising. The two
events behind this rising were the growth of forestry output especially from Central and
East Kalimantan and the low growth in the agriculture sector of the Java provinces and
Lampung, The third sector, services, had decreasing disparity during 1981-1986. The
low growth of the services sector in two rich provinces Riau and
contributed to this convergence pattern. Nevertheless, the

Kalimantan

1982 opening of the

University of Bengkulu meant Bengkulu had the highest growth in the services sector
during 1981-1986 and also contributed to decrease the disparity in this sector.
The convergence trends were also similar in the period from 1986 up to the
1997-1998 crises. The industrial sector continued to converge from 1.30 as the variance
in 1986 to 0.93 in 1997 (Figure 5.9). The manufacturing sector converged slightly
during 1986-1992 with the variance of this sector at 1.33 in 1986 and 1.30 in 1992. The
low manufacturing growth in Riau and South Sumatra was also still the main reason for
this converging pattern. Nevertheless, the high growth of the manufacturing sector in
Bali and Yogyakarta also contributed to the convergence process during 1986-1992.
The growth in these two provinces was likely to have been related to the growing
tourism sector. The convergence pattern became more significant as the variance fell to
1.18 in 1997. Unfortunately, conflict in Aceh contributed to the convergence pattern in
the manufacturing sector since Aceh had one of the largest manufacturing sectors in
1992. On the other hand, there was some high growth from Bengkulu, Southeast
Sulawesi and South Kalimantan all provinces with low manufacturing sectors during
1992-1997.

With a significant increase in the manufacturing sector share, it became

more dominant in determining the pattern of disparity in the industry sector especially
during 1992-1996.

' For e x a m p l e . North S u m a t r a ' s a l u m i n i u m smelter in 1983 (Chapter 4).
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During

1986-1997, regional disparity in the agricultural

sector increased

especially during 1992-1997. The data in the provincial agricultural sector suggests
continuous divergence in that sector was still mainly because o f the low growth of the
Java provinces and Bengkulu. On the other hand, the disparity in the services sector
remained low and did not change much over 1986-1997. This is actually surprising
since there were a few provinces in Indonesia that had the ability to increase their
services sector more rapidly than others. For example, Bali and Yogyakarta are well
known for their tourism and had developed that sector much more than provinces over
the past three decades. Jakarta, as the capital city and centre of business, had also
developed

its services sector, especially the

finance

sector, more rapidly

than

elsewhere. These three provinces had relatively high services sector growth during
1986-1997. One of the most reasonable explanations is the high growth of the
government sector in provinces where the services sector was low. This can be seen
from the growth o f the other services sector in Bengkulu in the 1980s and the beginning
of the 1990s. The other example was East Nusa Tenggara in the 1990s. Lampung also
had high growth in the services sector especially during 1986-1992 as a result of high
ferry traffic following the opening of the Trans Sumatra Highway.
This stability in the disparity of the services sector is one of the main reasons
why the convergence pattern in the industry sector dominates the explanation of the
convergence pattern in total G R D P per capita during 1986-1997 although the share of
the services sector was higher than the industry sector share. Moreover, the share of
industry sector was increasing in 1997and became almost identical to the share of the
services sector. Meanwhile, the gradual increase in the agriculture sector is not shown
by the pattern of total G R D P per capita due to the decreasing share o f agriculture
sector.
However, the crises changed these patterns. The disparity of the industry sector
increased from 0.93 in 1997 to 1.15 in 2000 (Figure 5.9). This was mainly driven by the
disparity of the manufacturing sector that also increased from 1.18 in 1997 to 1.31 in
2000. Nevertheless, the mining sector also made a contribution especially in Papua's
high growth in 1998 while other provinces were contracting. This was the reason why
the disparity in the industry sector had already increased in 1998. West Java and East
Kalimantan's ability to recover from the crises in the manufacturing sector and hence in
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industry sector was another reason why there was a divergence process in these sectors
during 1997-2000.
An increase also took place in the disparity of the services sector from 0.29 in
1997 to 0.37 in 2000. The conflict in Maluku, Papua and Central Kalimantan may be a
reasonable explanation as to why these provinces experienced a high contraction in
their services sector and why the services sector began to diverge in 1999 and not 1998.
This shows that the impact of conflict in this sector was higher than that impact of the
economic crisis. In contrast, the disparity in the agriculture sector remained the same
during 1997-2000 and at the same time agricultural growth in the Jakarta, West Java,
and Yogyakarta provinces was relatively high and remained medium in Central Java
and East Java. Nevertheless, contraction in the agriculture sectors of Papua, East
Kalimantan, and Central Kalimantan as well as the high growth in North Sumatra
played a role in maintaining the disparity.
In the 2000-2005 recovery period, the disparity in the industry sector converged
from 1.15 to 0.92 following convergence in the manufacturing sector from 1.31 as the
variance in 2000 to 1.13 in 2005 (Figure 5.9). The pattern in the manufacturing sector
was mainly due to the relatively high growth o f South Sumatra, Central Java and West
Nusa Tenggara in addition to contraction in Aceh and East Kalimantan.

The services

sector also experienced convergence in its disparity from 0.37 in 2000 to 0.28 in 2005.
The low growth in Bali's services sector made a significant contribution to this
convergence process. The agriculture sector also reversed to its divergence process
during 2000-2005. The negative growth of Jakarta, West Java, and Yogyakarta in
agriculture sector combined with the high growth of Central Sulawesi, North Sulawesi
and South Kalimantan in that sector was the main cause of the agriculture sector
divergence pattern.
This discussion shows the pattern of disparity in the three main sectors of the
Indonesian economy and how it explains the disparity of G R D P per capita. In
particular, it has been shown that the convergence in G R D P per capita can be mostly
explained by the disparity pattern in the industry sector from 1975 until at least before
the 1997-1998 crises. Within the industry sector, the manufacturing sector had already
become more influential in determining the disparity pattern from the middle of 19861997. Significant growth in the mining sector of several provinces had also affected the
pattern especially during the 1997-2000 crises time. Nevertheless, it is still a puzzle
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why the disparity in G R D P per capita was already down in 2000, while the disparity in
industry sector only fell after 2002.

5.6.3 Covariance between sectors
Equation (3.7) shows the overall disparity of G R D P per capita is not only
determined by the disparity within sectors but also by the covariance between them.
Covariance is also a measure of correlation between two sectors. It will become
positive when both sectors have above average value in a particular province as well as
when both have a below average value. In contrast, it will become negative if the value
in one sector is higher than average and lower in the other. Given that there are three
main sectors in the decomposition, there will also be three covariances - agriculture
with industry, agriculture with services and industry with services.
The estimates of these covariances during 1975-2005 are actually relatively
small compared to the variances within the sectors except for the covariance between
industry and services that had the closest relationship among the three sectors. For
example, in 1975, Figure 5.10 shows industry and services had a covariance of 0.83,
which was higher than agriculture with industry (0.16) or agriculture with services (0.02). It is even higher than the variance in agriculture (0.25) and services sectors
(0.46) but lower than the variance of the industry sector (2.41) (Figure 5.9).
The reason for the high covariance of the industry and services sectors in 1975
was that there were only a few provinces that had a relatively high value (i.e., value
added per capita) industry sector (Riau, South Sumatra, Jakarta, East Kalimantan, and
Papua) and these same provinces also had a much higher value services sector. In
contrast, several provinces had a really low value services sector (Lampung, East Nusa
Tenggara, West Nusa Tenggara, Central Sulawesi and Maluku) and they also had very
low value industry sector. There was not such a strong correlation for the agriculture
sector with any of the two other sectors. Nevertheless, the strong agriculture based
industry in Riau, South Sumatra and East Kalimantan made the correlation more
positive. In contrast, the very high services sector in Jakarta combined with a very low
agriculture sector. As a result, the covariance between these two sectors became
negative although the correlation was nearly at zero.
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Figure 5.10 Covariance between Sectors, 1975-2005
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Source: Estimated from Regional Account by Industry (BPS) based on 1993 constant price.
Note: Industry includes Mining, Manufacture, Building and Construction and Utility.
Services include Trade, Transportation and Communication, Finance, and Other Services.

A l l these three covariances dropped during 1975-1981and 1981-1986 but it was
during the latter period that the drops became significant, especially the drop in the
industry-services covariance from 0.87 in 1975 to 0.40 in 1986 (Figure 5.10). A drop in
mining output may explain some o f this phenomenon. Nevertheless, the significant
services sector growth in Bengkulu, Yogyakarta, Bah and Central Kalimantan also
decreased the covariance.
There was also a decreasing trend in the covariance o f the agriculture and
industry sectors from 0.16 in 1975 to 0.08 in 1986 (Figure 5.10). The data suggests the
drop was mainly because o f the relatively slow growth o f the agriculture sector in the
provinces with agriculture based industry and most specifically Riau and

South

Sumatra. The slow growth o f agriculture may have actually lowered the growth o f
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agriculture based industry but in those two provinces there were other industries not
agriculture based such as oil refining in Riau and fertilizer industry in South Sumatra.
The services sector growth in Bengkulu made the covariance between services
and agriculture more negative in 1986. In addition, the relatively low growth of output
per capita in the Riau and Yogyakarta agriculture sector also made a contribution to this
downward trend.
The covariance between the industry and services sectors was stable during
1986-1997. However, there was a slight decrease from 0.40 in 1986 to 0.33 in 1997
(Figure 5.10) and the only significant explanation for this is that the relatively low
growth of the services sector in Riau meant that sector was no longer above the national
average for the services sector in 1997, while Riau's industry sector was still well
above the national average. In contrast, the covariance of the agriculture sector with the
other two sectors continued to drop and became more negative. The covariance
between the agriculture and industry sectors also became negative after 1993. The
growth in the agriculture sector in Central Sulawesi and South Sulawesi made them
higher than national average combined with the fact that their industry and services
sectors were still well below the average may explain this trend.
Surprisingly, this pattern was not changed much by the crises period. All the
covariances had a slight increase in 1999 before falling back to the path they had
followed since 1986 (Figure 5.10). The covariance between the industry and services
sector remained around 0.32 until the end of the observation period in 2005 while the
covariance of the agriculture sector with the other two sectors continued to decrease as
with the pattern in 1986, the decrease in the covariance was due to the growth of the
agriculture sector in several provinces that was not followed by growth in the other two
sectors all in terms of the relative value of the same sectors from the other provinces.
At least two things can be learned from these covariances. The first regards the
impact of these covariances on total G R D P . The only significant impact of the
covariance on the total G R D P variance was from the covariance between the industry
and services sectors. Nevertheless, the value of this covariance has been mostly stable
since 1986 after experiencing a significant drop during 1975-1986. The second regards
the correlation among these three sectors. The drop in the covariance between

the

industry and service sectors during 1975-1986 was caused not only by the drop in
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mining output but also by the growth of relative vakie in several provinces' services
sectors that did not increase the relative industry sector value as much. This was
especially the case for growth in the tourism sector (Bali, Yogyakarta) and the
government sector (Bengkulu). The continuing drop in the covariance of agriculture
sector shows the growth of the agriculture sector in provinces with relatively high
industry sectors had become relatively low. On the other hand, the relatively high
growth of the agriculture sector in other provinces cannot significantly increase the
growth of other sectors. All these patterns actually show the provincial economy in
Indonesia has become more specialized especially in provinces with an agriculture
sector.

5.7 Conclusion
This chapter has looked at the pattern of inequality and convergence of
Indonesia's regional income given the changes in the national economy since 1975. The
results show there was significant convergence in G R D P per capita across provinces
during 1975-2005, while non mining G R D P per capita and consumption expenditure
per capita showed insignificant convergence. Both concept of convergence - a (sigma)
and P (beta) convergence - have confirmed these results. The regional disparity in
G R D P per capita, which was far above the other two income measures at the beginning
reduced during 1975-2005. Furthermore, there was no case of "club convergence" for
any of these three income proxies.
The estimates of the p coefficient show the speed of convergence in G R D P per
capita during 1975-2005 was not far below that of the average for a developed country.
Nevertheless, the provincial growth pattern shows the mechanism to achieve this
convergence was very different since the convergence in Indonesia was largely due to
the setback of mining output especially in the mineral-rich provinces. In addition, the
rates of convergence for the other two income proxies are more comparable with other
developing country results especially from Latin America. Further analysis has also
shown the major changes in Indonesia's policies and its macroeconomic condition
affected the convergence process in a way that was similar to the Latin American
experience.
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Generally, the speed of provincial G R D P per capita convergence in Indonesia
was high as output of the mining sector decreased in the richest province, Riau, during
the resource boom and the fall in international oil price. Nevertheless, the convergence
process became slower, especially after the successful adjustment to the oil price by
pushing non oil manufacture exports to grow and decreasing the contribution of mining
in the economy. Nevertheless, the adjustment policies put in place temporarily sent non
mining distribution on an insignificant divergence path while expenditure per capita
was weakly converging.
A less significant convergence occurred when the economy was significantly
opening up as some middle upper income provinces managed to benefit more than
others especially by developing their manufacture and services sectors. The lack of
convergence process was also shown in the 1997-2000 crises although further analysis
shows this was because the various events that shaped the crises especially during 1998
and 1999 had different impacts on the process. However, the recovery time that also
introduced

the

implementation

of

decentralisation

in

2001

brought

back

the

convergence path.
The decomposition confirmed the pattern of Indonesian provincial income
convergence was largely determined by the pattern of convergence in the industry
sector. Nevertheless, the domination
manufacturing

as

the

Indonesian

in this sector has shifted from mining to

economy

moved

from

resource

based

to

a

manufacturing exporting economy.
The contribution of the two other sector performances to the convergence was
not as high as the industrial sector. Although the share of the services sector has been
relatively high the disparity was surprisingly low. This is because the government
sector and government investment in some poorer provinces has been able to balance
the growth of the services sector based on the growth of trade, financial institutions and
tourism in more developed provinces. The government involvement in the convergence
process was actually not only in the services sector. The installation of some
manufacturing industries in certain provinces affected the convergence process.
On the other hand, regional disparities in the agricultural sector were not high at
the beginning of the period, when the share of agriculture was still high. It then
increased considerably as the share declined. This was mostly due to the relatively slow
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growth of the agricuhure sector in the province where the industry and services sectors
had a relatively high share. This also showed the decreasing importance of agriculture
based industry in these provinces. As a result, the agriculture sector has become more
specialized in some provinces. This was also shown by the decreasing and negative
correlation of the agriculture sector to the other two sectors.
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Appendix 5.A
Figure 5.A Inequality Estimates based on Gini Coefficient
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Appendix 5.B
Figure 5.B Inequality Estimates based on Coefficient of Variation
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Appendix 5.C

Figure 5.C Inequality Estimates based on Theil Index
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Chapter 6
The Search for Regional Growth Determinants

6.1 Introduction
Another major application of growth theory involves the search for income
growth detemiinants (Chapter 2). A huge amount of research has been conducted over
the past two decades on this subject especially in cross-country studies. Barro (1991),
Sala-I-Martin (1997), and Mankiw et al. (1992) are some of the well-known studies.
The debate has also been applied to growth detemiinants among regions within a
country and the empirical application has been undertaken for developed countries like
the US (Barro and Sala-I-Martin

1990, 1991) and Australia (Ramakrishnan

and

Cerisola 2004). It has also been done for developing countries like Brazil (Ferreira
2000) and Vietnam (Klump and Nguyen 2004).
The search for growth determinants is an important part of this thesis. This is
mainly because Chapter 5 has shown the convergence process can only explain a small
proportion of Indonesia's regional economic growth pattern. Moreover, the tools and
framework of growth determinants analysis will be the foundation to analyse the impact
of regional interaction on the pattern of sub-national growth (Chapter 3). While growth
regression is the tool for analysing growth determinants, there are various methods for
conducting growth regression. This is not only because the estimation techniques used
in the application have been continuously developed due to better econometric tools
and data availability, but also because the structure of the growth model has varied with
the inclusion of more growth explanatory variables.
Most applications of growth empirics to sub-national studies still closely follow
the same technique used in cross-country studies. Data availability plays a crucial role
in determining the possibility of applying growth regression for sub-national country.
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especially for developing countries. Although there remain many weaknesses, including
consistency in data collecting and reporting, the sub-national data base in Indonesia
permits growth regressions to be undertaken, especially at the provincial level with the
availability of regional accounts, using both production and expenditure approaches
since 1975 and 1983, respectively. Beside that, the centralised statistical agency (i.e.,
BPS) and also some government departments' statistics have increased the availability
of a relatively consistent dataset across provinces.
The goal of this chapter is to investigate the determinants of growth of regional
income per capita and, specifically, to use a provincial panel data set for Indonesia for
the period 1975-2005. This study utilises the reduced form of the Solow-Swan growth
model and several estimation techniques for this regional growth analysis. In addition,
this chapter also employs three income proxies available for Indonesian provincial
analysis (i.e., gross regional domestic product (GRDP) per capita, non mining G R D P
per capita and household consumption) in order to determine the most suitable proxy.
The outline of this chapter is as follows. The second section discusses a range of
potential growth determinants. The third section presents the empirical estimations. It
includes discussion about the results, diagnostics from the preferred

estimation

technique and comparative results from the other estimation techniques, to measure its
appropriateness in this analysis. The fourth section discusses the main

growth

determinants for Indonesia as the interpretation of the results in section three. The last
section contains the conclusions.

6.2 Determinants of Growth
The first step in searching the "true" regional growth determinants is to identify
the available candidates. S o l o w ' s growth model has indicated capital accumulation and
population growth as the variables that play a major role in determining growth. Human
capital is another variable that has been identified to be a strong growth determinant
especially since the Lucas (1988) growth model and the Mankiw et al. (1992) empirical
study. Durlauf and Quah (1999) go even further in listing at least 87 specific variables
in 36 different categories, claiming that any of these characteristics can alter the
productivity of either capital or labour making them all potential growth determinants.
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Following the discussion in Chapter 2, some potential growth determinants
cannot be used in sub-national studies because the proxies of these variables are either
not available in the sub-national data or are invariant amongst sub-national economies.
One clear reason for a variable to be invariant amongst sub-national economies is that
the variables are determined by national decisions or national policy. A few examples
o f this kind of variable are exchange rates, the legal system, public debt, and trade
policies. Nevertheless, there are some variables that would probably differ amongst
regions but still not available for growth regression since data are not collected
consistently (section 2.4). Chapter 4 discusses five possible strong growth determinants
of Indonesia's provincial growth as well as the data source for their proxies, namely
investment, population growth, human capital, infrastructure and trade openness. Some
o f these data have been available since 1975 while some others have only been
available since 1983.
In addition, the discussion in Chapter 5 identifies some other characteristics of
Indonesia's provincial economies that may explain the different performance of
provincial economies. Government investment expenditure and financial institutions
are two of these additional determinants owing to the involvement of government
through its spending in the convergence and hence growth process of some provinces.
On the other hand, financial institutions allegedly helped a few provinces gain higher
growth after the 1983 financial sector deregulation up until the 1998 economic crisis.
Another factor that has been asserted to have a significant impact on provincial
economic performances is the comparative advantage or economic structure of the
provincial economy.

6.2.1 Investment
Investment is a variable directly implied by the Solow growth model. It
represents the accumulation of physical capital in the economy (Chapter 2). This is
supported by various empirical studies that estimate a robust positive impact of
investment on growth.^'

Nevertheless, the inclusion of human capital is likely to

reduce the significance of this variable (Mankiw et al. 1992). Moreover, Blomstrom et

See Barro 1991, Caselli et al. 1996, Levine and Renelt 1992, Mankiw et al. 1992, Sachs and Warner
1995
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al. (1993) argue the direction of causality could be from economic growth to
investment rather than vice versa. Barro (1996) shares this view in pointing to the
prospects of high growth as the reason behind high investment. Both these studies have
concluded the insignificant impact of physical investment but with a different sign, i.e.,
positive in Barro (1996) and negative in Blomstrom et al. (1993).
Investment in terms of gross fixed capital formation as a proportion of G R D P
has also been examined in sub-national studies. However, the result is not as
convincing as the cross-country studies. Ferreira (2000) finds the impact of investment
was insignificant on economic growth in Brazil during 1975-1990. The same result is
also found by Klump and Nguyen (2004) for Vietnam during 1995-2000. This could
perhaps be a developing country phenomenon, since the impact of investment is found
to

be

significantly

positive

on

Australia's

economic

growth

in

1991-2000

(Ramakrishnan and Cerisola 2004). However, their separate estimate for 1991-1996
shows the impact of investment to be far less significant.

6.2.2 Population growth

Population growth allegedly has a negative impact on economic growth since
additional people will produce less output than the average population given the limited
capital in the economy (Chapter 2). Most cross-country studies have supported this
hypothesis. The strongest result to confirm this negative impact is from Mankiw et al.
(1992) while Levine and Renelt (1992) produce weaker support. Nevertheless, the
correlation may have a positive sign if the fertility rate is controlled. Barro and Lee
(1994) argue the positive result is due to either positive net migration that has a positive
impact on growth or a low mortality rate that indicates a better health system.
The studies from sub-national study also find a negative impact o f population
growth

on

economic

growth

in

Brazil

(Ferreira

2000).

Garcia-Garcia

and

Soelistyaningsih (1998) confirm the negative impact from a high fertility rate on
economic growth in Indonesia. Nevertheless, the impact of labour growth that is
theoretically similar to population growth can also be positive on economic growth.
Ramakrishnan and Cerisola (2004) argue that their positive result for Australia in 19972001 is because of the existence of technological advancement after the mid 1990s so
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that new labour was better equipped than previously and hence, able to contribute
higher additional output.

6.2.3 Infrastructure
Aschauer (1989) points out that public provision of core infrastructure, such as
streets, highways, airports, mass transit systems, electricity, gas, water and sewerage,
has a positive

spillover

effect

on productivity, meaning

the existence of this

infrastructure can make other capital work more efficiently. Nevertheless, the proxy for
infrastructure is often a problem. This is not only because of the availability of a proxy
but also in choosing the right one. Aschauer (1989) uses public capital stock data from
the USA's Department of Commerce during 1949-1985 to confirm the positive impact
o f infrastructure on growth while also demonstrating the various results from different
proxies. Munnell (1990) follows this with an estimation of pooled data from 48 US
states during 1970-1988 and also confirms a positive significant impact from local
government investment spending. The use of a more specific proxy is available from
Esquivel and Messmacher (2002) who

included telephone density as a growth

determinant for Mexico but it turns out to be insignificant.
The other issue is to select the infrastructure that is really important for the
Indonesian economy. As discussed in Chapter 4, the data for length of roads as a proxy
for transportation infrastructure is available in Indonesia. Nevertheless, there is an issue
of whether to normalise the length of roads with G R D P or with population in the
estimation. This chapter uses the length of roads per capita which analyses roads as the
infrastructure to support population mobility rather than the length of roads per G R D P
that s gives an indication of infrastructure bottleneck to transport economic output. The
main reason, based on the discussion in Chapter 5, is that government as a supplier of
roads seemed to be able to follow the demand for roads services in order to transporting
people but could not keep the growth of roads up with G R D P .
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6.2.3 H u m a n capital
Human capital has become a common suspected growtii determinant especially
in terms of education. Lucas (1988) defines human capital as the general skill level that
contribution to the growth process by increasing workers' productivity as well as output
by increasing others' human capital (externality effect). Mankiw et al. (1992) is the first
well known empirical study to strongly support this claim. They even show the role of
human capital is actually higher than the role of physical capital.
However, using panel data techniques, Islam (1995) discovers an insignificant
relationship between the level of human capital and income per capita growth. This was
followed by Pritchett (1999), who argues that the impact of education should not be the
same for different country classifications i.e., undeveloped versus developed countries.
In particular, education could have a negative impact on growth in undeveloped
countries due to the lack o f demand for schooling and poor quality.^^
Sub-national studies have found more positive results. Ferreira (2000) uses an
average years of schooling as the variable to conclude education has a positively
significant impact on sub-national growth in Brazil, although it may not be linear.
Higgins et al. (2003) analyse education using the percentage of people that completed
college and a bachelor degree or higher as two separate variables. While a bachelor
degree has a strong positive impact on US growth, college education came up with a
mixed result with a positive impact on non metro areas but a negative impact on metro
areas, although neither is significant.
The positive impact of human capital on inter-provincial growth continues to be
a widely held belief within official circles in Indonesia. It can be seen by the effort to
increase literacy and to at least announce a compulsory national education level of
primary school in the Suharto era, and junior high school currently. The expectation of
a positive impact is strengthened by Garcia-Garcia and Soelitianingsih (1998) using the
average years of schooling as the proxy for education. Nevertheless, they also note the
impact becomes weaker after 1983. One possible reason is that the level of education
has become more uniform in recent years (Jones 2003).

" See Benhabib and Spiegel (1994), Temple (1999, 2001), and Krueger and Lindahl (2000) for more
discussion on these empirical results.
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6.2.4 Openness
Openness is another important engine of growth since the integration

of

economies provides greater trade in goods and services as well as flow of ideas
(Rivera-Batiz and Romer 1991).

Sachs and Warner (1995) have more specifically

claimed liberal trade policies will have relatively higher economic growth. Specifically,
they set an openness dummy variable for countries relatively free from trade barriers
with a free market system without any existence o f a state monopoly in its major
export. They find a strong positive impact from this openness dummy variable on
economic growth. In addition, Sachs and Warner (1997) use landlocked status as a
variable that contrasts with openness and find it significantly negative.
An alternative measure of openness is the ratio of trade to G D P that directly
measures the share of goods and services an economy both buys and sells. This
measurement has a weakness due to the endogeneity problem, as the higher growth
would mean greater propensity to trade. Nevertheless, Frankel and Romer (1996)
counter this argument by saying this endogeneity can be solved using an instrumental
variable and they confirm a significant positive impact from this trade variable on
economic growth. Other empirical results also show a significant impact of openness on
growth using a different proxy for openness. Sala-I-Martin (1997) reveals a significant
positive growth impact from a variable that represents how long (i.e., how many years)
a particular economy has been "open", while Barro and Lee (1994) find a negative
impact from tariffs barriers although it is not significant.
Few sub-national studies have used an openness indicator as a determinant of
growth. Basically, the trade policy indicator is irrelevant since it should be uniform
within a country. Another possible reason is the international export-import database o f
a region i.e., sub-national is difficult to obtain, since the subject of international trade is
a country rather than a region within it. Nevertheless, Raiser (1998) examines the
impact of a coastal area dummy to proxy openness for China and confirms a significant
positive impact on growth.
Chapter 4 discusses the availability of trade data in Indonesia's regional account
by expenditure from BPS with its strengths and weaknesses especially due to the fact
that regional trades are included in the database. Nevertheless, exclusive regional
international trade data can actually be obtained from industrial statistics, but they will
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only contain the manufacturing sector.

Amiti and Cameron (2004) confirm tiie

significance of this trade and argue that market and supplier access determines
industrial income in districts of Indonesia. Temple (2002) has also identified fast
growth o f trading partners as a reason why Indonesia could have experienced high
growth in the past.
There are two other variables that can proxy openness. One of those variables is
the existence of an international port. However, this variable may become a weak proxy
since these international ports vary in term of size, equipment and also function. There
are statistics of the value of exports that have gone through these ports but the absence
of import statistics may lead to a biased proxy especially for the archipelagic provinces
that import more goods and services compare to exports. The second proxy is the
tourism statistics that calculate the number of tourists that come to a certain province or
the value of tourism services that are traded. Nevertheless, the statistics are only
available mostly from known tourism provinces such as Bali and Yogyakarta and the
report has been inconsistent publishing different formats and variables since 1975.

6.2.5 Government spending
Government spending is one of the variables that has not been discussed as one
o f the potential growth determinants in Chapter 2 and hence as the important economic
characteristic in Chapter 4. Nevertheless, Chapter 5 has acknowledged the role of
government spending in the convergence process. This also means

government

spending must play a certain role in the growth process. The role of government
spending in economic growth was initially introduced by Aschauer (1989) as one
component of investment in public capital stock. However, he finds the impact of
government

spending

insignificantly

on

economic

growth

is

insignificant

negative if the variable is instrumented

and

may

become

by its lag in order to

acknowledge the possible reverse impact of the income level on government spending.
Other studies also recognised this negative impact of public provision from
government spending. Barro (1990) pointed out the crowding out effect from taxation
is the main reason for this negative impact. However, recent studies find the negative
impact is also the determined by the allocation of government spending as summarized
by Folster and Henrekson (1999). First, allocation of public expenditure is more on
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social welfare activities, subsidies and transfers, which are not related to the growth
process and may even discourage it in terms of less saving and job seeking. Second,
government investment may deny private investment access to resources like land or
buildings. Third, government may allocate its spending to an activity that could
suppress private activity. For example, government may spend its budget on licensing
process, which to some extent can increase inefficiency in the private investment
process.
In sub-national studies, Higgins et al. (2003) analyse the size of government in
the proportion o f people employed by local, state and federal governments in the USA.
The use of these three variables is to confirm whether local government has more
ability to deal with the uniqueness of an economic problem in their local area. Yet, they
confirm all these three variables have a significant negative impact on economic
growth.
Provincial and district's government development budgets represents their
investment spending in their region. These budgets incorporate both local fund and
central government grant. These data have been available since 1982 from the central
Ministry o f Finance within the Directorate General of Regional Finance." Significant
separate central government expenditure takes place in all regions targeting health,
education, infrastructure, etc. but is not recorded in this regional data.^''

6.2.6 Financial institutions
Another economic factor that has been identified as playing a significant role in
the provincial growth process is financial institutions. Chapters 4 and 5 show that
financial sector deregulation since 1983 had induced growth to some provinces that
were able to develop their financial institutions, especially Jakarta. However, the 1998
economic crisis had the biggest negative impact on these provinces especially because
the crisis was closely related to financial institutions.

" The provincial budget actually commenced from 1969 but the district budget has only been published
after 1982.
''' This is done by the central government department other than Ministry o f Finance and recorded as
central government expenditure.
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The role of financial institutions was first raised by Schumpeter (1912). He
highlights the significant role of financial intermediaries in economic development
since they make the allocation decisions for a community's saving. Yet, other
economists have since argued that financial intermediaries also influence the rate of
savings and eventually influence capital accumulation and growth (King and Levine
1993) or the combination of both (Levine 1999). So, financial institutions can have a
positive impact on growth by increasing both capital accumulation and productivity.
Empirical study on the impact from financial intermediaries on growth has early
origins. Goldsmith (1969) reveals the positive correlation between this variable and
economic growth when the growth regression is yet to be introduced. King and Levine
(1993) were first to examine the impact of financial institutions in terms of size. There
were four measurements used in their study. These were the currency plus banks'
liabilities (i.e., deposits in the bank) per GDP, the ratio of bank credit to the sum of
bank credit and central bank assets, the ratio of private enterprise credit to total
domestic credit, and the private enterprise credit divided by GDP. The results for 74
countries that have complete pooled data showed a strong positive relationship between
these four measurements and economic growth, capital accumulation and productivity.
Sub-national empirical study on financial institutions' impact on growth is rare.
Higgins et al. (2003) use the ratio of employment in the financial sector to overall
employment to examine this impact and find a weakly significant positive impact.
Nevertheless, there are some studies that examine the issues in the case of groups of
countries in one geographical area. De Gregorio and Guidotti (1995) presents evidence
that the positive relationship between financial institutions' size and growth in a crosscountries sample could turn into a negative relationship in a panel of only Latin
America countries. They argue this was due to the impact of repeated financial crises
and over lending problems in the region. Athukorala and Warr (2001) also showed the
private credit to G D P ratio increased sharply in Indonesia, Korea, Malaysia, the
Philippines, and Thailand before the crisis struck.
The Central Bank of Indonesia (BI) publishes several "money and banking"
statistics by provinces in its financial statistics series (SEKI) including credits and
deposits of commercial banks. The ratio of this to current G R D P value will be
employed to represent the size of intermediaries in this chapter. The data series has
been available since 1985. Another alternative proxy is to use the share of the financial
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sector in G R D P from the BPS' regional account by industry. Nevertheless, this may
have too close a relationship with the proxy of economic structure, which will also be
estimated in the same linear regression.

6.2.7 E c o n o m i c structure
The important role of economic stnicture in the convergence and growth
process has been discussed extensively in Chapter 5. It also has been considered to be
an important growth detenninant since the empirical regional growth studies pioneered
by Barro and Sala-I-Martin (1991). The inclusion of economic structure is important to
capture the possibility of different behaviour from different economic sectors. The
inclusion is also important to control the large shift in economic structure that could
suddenly change the way growth determinants contribute to the growth process. This
can be illustrated by the different impact human capital may have on the growth of the
agriculture sector as opposed to the growth of the industrial sector. Barro and Sala-IMartin (1991) examine the data after World War II in the US to confirm that the shift of
the agriculture sector has become the major source of the shift in the pattern of
convergence of state level economies.
The regional account by industries has been available since 1969 from BPS but
the data has become more reliable since 1975 (Chapter 4). Although most regional
account data are disaggregated to nine sectors, Chapter 5 has shown the use of three
sectors aggregation in Indonesia's economy, namely agriculture, industry and services
sectors,

would

already

give

a

significant

explanation

of

Indonesia's

regional

convergence pattern and hence growth pattern.
The agriculture sectors were instrumental in indicating the performance of the
agriculture based economy especially since the agriculture sector share has gradually
decreased in most provinces. On the other hand, the services sector is crucial in
indicating the impact of various deregulations in trade and financial institutions during
1983-1992 and also the impact from the financial crisis in 1998-1999.
Nevertheless, Chapter 5 also indicates it is important to further analyse the
performance of the manufacturing and mining sectors as part of the industry sector
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separately since the economy transfonned rapidly from a resource (oil) based economy
to a non oil exporting economy during 1975-2005.

6.2.8 Economy-wide economic shock
Chapter 2 has stated that growth studies at the sub-national level also need to
ascertain the impact from the shock to the national economy. National policy could
have a different impact on different regions in Indonesia and hence affect the
convergence process as can be seen in Chapter 5. However, there should be some
national policies, such as budget expansion, family planning program, or compulsory
primary schooling that have a common impact on provincial growth. Moreover, there
are also global economic shocks like the 1998 Asian currency crisis that hamper the
growth of most Asian countries as well as the sub national economies within each
country.
As an illustration, the previous chapter has shown that although responding with
a different rate of economic contraction most regional economies experienced negative
growth as the national economy contracted in 1998. On the other hand, most regional
economies also experienced positive growth as Indonesia grew rapidly before the 1998
crisis struck. As a result, there should be a common economic impact from the
economic crisis that results in economic contraction in most provinces at the same time,
but there was also variation in the rate of contraction as a result of different responses
from provincial economies.
In a growth regression, all common impacts will be captured by the year
dummies since they vary over time but are invariant across regions at one particular
time. Nevertheless, as discussed, the dummy will also capture world economic
conditions. For the Indonesian case, it is reasonable to assume the impact of national
policy or national economic conditions is more dominant than the impact of the world
economy given the centralised nature of Indonesia, and the impact of world conditions
would have an impact on the regional economy through the national economy. While
this is not always the case, such as the impact of the oil price on mining regions, it is
rare and past retention of oil revenue by the central government has minimized any
direct impact.
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6.3 Empirical Estimation
The search for "true" growth determinants is undertaken by measuring the
significance o f the impact from each growth determinant under the condition that the
remaining growth determinants stay constant. Multiple regressions technique is the tool
to do such analysis (Chapter 3). In particular, the analysis applies the regression
technique to Equation (3.19) that has been closely built to the Solow growth model.
This is done despite the growth literature having recently applied a more "loose"
equation to search for growth determinants." Nevertheless, the application to a more
rigid equation such as Equation (3.19) will have a clearer link between the growth
determinants and the growth process in the Solow's growth model. In particular, the
growth determinant will mostly be part o f matrix Z',, in Equation (3.19) that represents
the total factor productivity (TFP) in Equation (3.17). However, as most o f the
variables are in logarithmic form it is possible to lose observations because o f a
negative or zero value especially for the population growth variable (n^,). As a result,
population growth will be represented by the current and lag value o f population (p„
and p/,.5) and the growth equation can be estimated as follows:

ln>'„ = Yi + Yyln>;;,.5 + y3ln(s),-, + Y4aln(p)„+ Y4bln(p),7-5+ Y5ln(ysch)„ + y6ln(rdpc);, +
y7ln(trds)„+ Y8ln(gs)/,+ Y9ln(fs)„ + Yioln(agrs);, + Yuln(serv)„ + Yi2ln(manu);, + I d y , + r),
+ u,,

(6.1)

where :
ya

is the proxy o f income o f province i at time t, which are G R D P
per

capita,

non

mining

GRDP

per

capita,

consumption

expenditure per capita (million o f Rupiah, 1993 prices)
s„

is the investment (gross fixed capital formation) share in G R D P
o f province i at time t

p„ and Pi,.5

are the population o f province i at time t and time t-5, which are
representing population growth

" This means the growth regression can be buih in most equations as long as it contain the growth
component as a left hand side variable and initial income as one o f the right hand side variables.
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ysch,7

is the average year of schooling of the total population above 10
years of age at time t to represent the stock of human capital
(years)

rdpc/,

is the length of roads per population to represent infrastnicture
(km/population) in province i at time t

trds/,

is the ratio of total trade (export plus import) to total GRDP to
represent openness in province i at time t.

gs/r

is the

local (provincial and district) development budget as a

share of GRDP to represent government investment spending in
province i at time t
is the ratio of total deposits and credits in commercial banks to
total GRDP to represent the size of financial institutions in
province i at time t.
agrs„

is the ratio of agriculture sector value added to total GRDP in
province i at time t.

serv,,

is the ratio of services sector value added to total GRDP in
province i at time t.

manu/,

is the ratio of manufacture sector value added to total GRDP in
province i at time t.

dy,

is the dummy for time periods, for example:

Ti,

t/1990

= 1 if t = 1990, or 0 otherwise

d\995

= 1 if t = 1995, or 0 otherwise

(3'2000

= 1 if t=2000, or 0 otherwise

dims

= 1 ift=2005, or 0 otherwise

is the provincial fixed effect (unobserved heterogeneity).

The estimation will be undertaken on the dataset of 26 Indonesian provinces
during 1975-2005. All data are set to be in five yearly panel databases and all growth
determinants variables are used in terms of five years average, which is the standard
practice in the empirical studies. Nevertheless, some of this data stream begins in 1985,
namely

investment,

openness,

government

investment

spending

and

financial

institutions. This is because data for investment, export, and import are taken from
regional accounts by expenditure commencing in 1983, while the data for government
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investment spending and commercial banks' deposits and credits commence in 1982
and 1985, respectively. As a result the estimations have to be undertaken mainly for the
1985-2005 period. In this case, a'1990 represents the period 1985-1990 is the base year
m this estimation. Similarly, the mining sector is the base sector to interpret the result
of the agriculture, services and manufacturing sectors. It is also necessary to estimate
Equation (6.1) for 1975-2005 by leaving those variables as a comparative result.

6.3.1 Preferable estimation technique
Chapter 3 has discussed six regression or estimation techniques that can be
applied in the search for Indonesia's provincial growth determinants. These estimation
techniques include O L S estimation, panel estimations (both random effect and fixed
effect), Arellano and Bond's (1991) generalized method of moment ( G M M ) estimation
(with exogenous and predetermined growth determinants), and Arellano and Dover's
(1995) estimation as developed by Blundell and Bond's (1998). The latter two
estimations are also known as a dynamic panel estimation and system of dynamic panel
estimation, respectively.
Each of these estimations has some weaknesses that necessitate the use of other
techniques. O L S is commonly known as the best linear unbiased estimation ( B L U E )
given certain conditions is fulfilled. However, as discussed in Chapter 3, these
conditions are almost impossible to achieve in the case of growth regression and the
estimation with OLS is likely to have an omitted variable bias.
Panel estimation is the appropriate technique to take care o f the existence of
omitted variable bias by introducing individual effect. Yet, random effect estimation,
one of the panel estimation techniques, does not fully eliminate the bias since its error
term still contains the individual effect and it will sustain the biased estimation result i f
there is any correlation between the individual effect and the independent variables,
which is likely to be the case in growth regression (Chapter 3).^®

As a result, the

implementation of fixed effect estimation, the other panel estimation technique, is more
appropriate for growth regression.

' This has also been mentioned by Islam (1995).
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Nevertheless, these panel estimation techniques have not dealt with another
possible estimation bias as a result of the endogeneity of the right hand side variables,
which are mostly growth determinants. Even if the growth determinants are assumed to
be exogenous, the implementation of fixed effects would result in the asymptotic bias
estimation of the partial correlation between the first difference or the demeaned value
of dependent variable and its lag (Nickell 1981). The bias occurs as a result from the
same error component contained in these two variables." The magnitude of this bias
become higher if the number of time observations is getting lower and will become
even higher with the inclusion of an exogenous variable in the equation.
The Arellano and Bond (1991) dynamic panel estimation technique

that

employs a first difference equation provides a way out by using the further lag of
dependent variable in level term instead of first difference as the instrumental variable
to avoid another endogeneity problem to appear. By taking this step, the lag dependent
variable will be predetermined and this acknowledges that the variable is at least
weakly endogenous.^^ The same technique can also be applied to deal with the
possibility of having non exogenous growth determinants in the estimation.
However, the technique reduces a significant amount of information since it
uses the further lag of each variable as an instrument. It can also have bias problem due
to small number of time series and persistent income variable. Arellano and Bover
(1995) introduce a technique to add the infomiation needed for the estimation to be
more efficient by having a system of first difference equation and the original equation
simultaneously. However, reintroducing the original equation in this system may also
reintroduce the bias.
To sum up, the application of dynamic panel estimation is preferable since it is
not only able to deal with the omitted variable bias but also able to acknowledge the
endogeneity problem in the right hand side variables. It is also preferable to employ the
estimation with all growth determinants treated as predetermined variables except for
the year dummies. However, the diagnostics of both the estimations with exogenous
and predetermined growth determinants should be compared to validate this preference.
The Arellano and Bover (1995) estimation technique is preferred than the Arellano and

' ' This m a y be clearer in the case of a demeaned equation. In the case of first difference, this will be clear
if considering the case w h e n t is approaching at infinity
^^ In other words, those variables are set to be predetermined variables.

Bond (1991) when the time series are short and the dependent variable is persistent
while otherwise is preferred when the reintroduction of the level equation as additional
information in the equation system of the latter estimation technique may result in the
omitted variable bias reappearing and cause the latter estimation to become inconsistent
although more efficient.
The latter is more likely, due to a strong assumption that there will be a high
correlation

between the omitted variable and growth detenninants

in a growth

regression. In addition, the discussion in Chapter 4 shows that the income level of
provincial income during 1975-2005 were not persistence, so the lag-level variables can
still serve as valid instrument

variable. Nevertheless, the results of these two

estimations have to be compared to investigate whether the coefficients of the Arellano
and Bover (1995) estimation (as the more efficient technique) are really different to the
coefficients of the Arellano and Bond (1991) estimation (as the more consistent
technique).

6.3.2 The results from the preferred estimation technique

As discussed, Arellano and Bond's (1991) estimation with predetermined
growth determinants is the preferred estimation technique and is therefore conducted
first for the period of 1985-2005. Table 6.1 shows the results for the three different
income proxies - G R D P per capita, non mining G R D P per capita and expenditure per
capita. The results indicate years of schooling, trades ratio and roads per capita as
proxies for human capital, openness and infrastructure, respectively, have significantly
positive coefficients in G R D P per capita growth estimation. Government investment
spending, shares of the agriculture and services sectors in total G R D P , as well as year
dummies for 2000 and 2005 have significantly negative coefficients. The lagged
population variable (p,,.^) is also significantly negative, but since the variable is only
one of two parts (i.e., with p„) of the population growth variable it will only be
considered as significant if both variables are significant and have a different sign.
The results from the estimations of the other two income proxies show different
significant variables (Table 6.1). Nevertheless, there are some similarities, especially
between the estimation results of G R D P per capita and non mining G R D P per capita.
Government investment spending, the services sector share, and the dummy variables
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for both 2000 and 2005 are significantly negative in both income proxies. Nevertheless,
the coefficients of investment and financial institutions are only significantly positive in
the non mining G R D P per capita estimation. In expenditure per capita estimation,
openness and the share of the agriculture sector in G R D P are the only significant
variables and both have positive coefficients.
The Sargan test of over identifying restriction and the residual autocorrelation
test are the diagnostic validity tests in the Arellano and Bond (1991) estimation. This is
mainly because the Arellano and Bond (1991) dynamic panel estimation has to employ
GMM

as its estimation technique instead of least square or maximum

likelihood

(Chapter 3). The Sargan test will basically assess whether the restrictions on the
moment conditions in G M M are valid. Therefore, the estimation result can only be
rejected if the degree of rejection to the moment conditions is statistically significant.
The significance level that will be used to examine this degree of rejection is 10%. In
the case of autocorrelation, the first order error autocorrelation is actually expected to
be significant. This is because the estimation is conducted on the first difference
equation. As an illustration, the autocorrelation of the first difference of error in time t
with the first difference in time t-5 is expected because both first difference values
include error at time t-5. Nevertheless, there should be no autocorrelation in the second
order correlation. An additional diagnostic test is to compare the coefficient estimate o f
lag dependent variable (i.e., Yy in Equation (6.1)) from this estimation technique with
the result from fixed effect estimation and O L S estimation as suggested by Bond et al.
(2001).
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Table 6.1 Dynamic Panel Growth Regressions with Predetermined Determinants, 19852005

hr\y,i =

Lny,,.,

Ln G R D P per
capita
Std.
Coef.
Err.

Ln Non mining
G R D P per capita
Std.
Coef.
Err.

Ln Expenditure per
capita
Std.
Coef.
Err.

0.140

0.071

-0.024

0.072

0.030

0.114

-0.032

0.037

0.056

0.031

-0.016

0.049

0.052

0.193

-0.200

0.154

-0.895

0.283

-0.339

0.184

-0.295

0.147

0.285

0.239

0.163

0.098

-0.117

0.081

-0.123

0.127

-0.092

0.029

-0.065

0.024

0.019

0.040

Ln rdpc,,

0.063

0.032

0.038

0.026

0.158

0.049

0.102

0.045

0.032

0.037

0.045

0.062

Ln fs„
Ln agrs,,

0.040

0.028

0.066

0.023

0.021

0.039

-0.101

0.047

0.010

0.038

0.166

0.065

-0.551

0.110

-0.387

0.081

-0.056

0.137

-0.054
0.010
-0.205
-0.243

0.044
0.037
0.057
0.086

-0.008
-0.028
-0.285
-0.394

0.035
0.031
0.048
0.070

-0.092
-0.018
-0.028
-0.062

0.058
0.051
0.077

Constant
Sargan test

0.196

0.044

0.346

0.036

0.259

0.061

Prob> X

0.964

Ln Si,
Ln pop,,
Ln pop„.5
Ln ysch,.
Ln gs„
Ln trds/,

Ln servs,.
Ln manu,.
d\995
dlQQQ
dlQQS

0.822

Autocorrelation
1st order

0.116

1.000

0.052
0.362
0.000
2nd order
0.128
0.036
0.485
Note: Arellano and Bond (1991) estimation with predetermined growth determinants.
, , and
are 10%, 5%, and 1% significance, respectively. Coef. = Coefficient, Std. Err.=
Standard Error. N=104, 1=26, and T=4

The diagnostic test of the dynamic panel data estimation with predetermined
growth determinants is available at the bottom of Table 6.1. The Sargan tests show
acceptance to all the estimations in three income proxies. With the significance level at
96.4%, 82.2% and 100.0% for G R D P per capita, non mining G R D P per capita and
expenditure per capita, respectively, there is only a little rejection to the results in Table
6.1. There is also no sign of the autocorrelation problem in the estimation for G R D P
and expenditure per capita. Nevertheless, there is a sign of the autocorrelation problem
in the estimation for non mining G R D P per capita as shown by the significant result in
its second

order autocorrelation

test.

In most

of the estimation

technique,

an

autocorrelation problein will only disturb the efficiency of the estimation but in this
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dynamic panel data estimation, it can also disturb the consistency of the estimation,
since the instrument for the lagged dependent variable is likely to be invalid and hence,
will produce a biased estimation. The Bond et al. (2001) additional diagnostic test
produces a worrying sign with the value of yy is below the value from fixed effect
estimation, especially in non mining G R D P per capita and expenditure per capita
estimation.
So, these diagnostic results ensure the dynamic panel G M M

estimation

technique with predetermined growth determinants is adequate for the search for the
growth determinants of G R D P and expenditure per capita but unfortunately inadequate
for the growth determinants of non mining G R D P per capita. So for non mining G R D P
per capita, it is important to see the other alternative techniques to find a better
estimation. Nevertheless, it is also important for the other income proxies to compare
these results with the results from the other techniques to ensure there is no alternative
that can provide a consistent but more efficient result. The low value of Yy estimate is
another reason to examine whether other estimation techniques such as system of
dynamic panel estimation can provide a better estimation result.
The comparative results will be obtained from the Arellano and Bond (1991)
technique with an exogenous growth determinant, system of dynamic panel estimation
(Arellano and Bover 1995, Blundell and Bond 1998) and the estimation for the longer
period o f 1975-2005 has to be done by dropping some variables that did not commence
in 1975. These results will not be compared to the results from the OLS and random
effect estimations mainly because of the obvious omitted variable bias in these
estimations, while the fixed effect is inferior to this dynamic panel estimation due to the
asymptotic bias of correlation estimate between the dependent variable and its lag in the
right hand side of the equation.

6.3.3 Comparative estimation results

The first comparative results are obtained by assuming all growth determinants
are exogenous. Table 6.2 shows the results for G R D P and expenditure per capita are
relatively similar to the estimation with predetermined growth detenninants.

As

discussed above, the population variables will only be considered significant if both are
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significant and have a different sign. However, this is not the case in these results or in
the results obtained from the estimation with predetermined growth determinants.
Human capital, openness and infrastructure still have significantly positive coefficients
while government investment spending, the services sector share, and the dummy
variables for 2000 and 2005 in G R D P

have significantly negative coefficients.

Therefore, only the share of the agriculture sector in the G R D P variable has become
insignificant in the estimation with exogenous determinants compared to the estimation
with predetermined determinants. This is similar to the results in the expenditure per
capita estimation as only openness is significantly positive in the estimation with
exogenous determinants. All these indications show the technique with exogenous
growth determinant may provide consistent results.
Nevertheless, the diagnostic test for the estimation in these two income proxies
confirms that the previous estimation technique is better that the estimation with
exogenous growth determinant. This is shown by the significant rejection from the
Sargan test to the moment conditions set up in this technique for the G R D P per capita
estimation and part of those moment conditions are based on the exogenous assumption
on the growth determinants (Table 6.2). This means the hypothesis that the growth
determinants are endogenous is accepted in the G R D P per capita estimation. On the
other hand, although the Sargan test does not significantly reject the moment condition
in expenditure per capita, the degree of rejection is increased as indicated by the drop in
its significant level from 100.0% (Table 6.1) to only 16.5% (Table 6.2).
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Table 6.2 Dynamic Panel Growth Regressions with Exogenous Determinants,
1985-2005
Lny.,=

Ln y„.i

Ln GRDP per
capita
Coef.

Std.
Err.

Ln Non mining
GRDP per capita
Std.
Coef.
Err.

Ln Expenditure per
capita
Std.
Coef.
Err.

0.070

0.078

-0.104

0.163

-0.201

-0.059

0.039

0.012

0.038

-0.022

0.051

-0.437

0.199

-0.508

0.158

-0.612

0.276

-0.096

0.192

-0.082

0.179

0.029

0.252

0.210

0.115

-0.102

0.121

0.062

0.141

-0.090

0.031

-0.054

0.026

-0.008

0.043

0.096

0.035

0.049

0.028

0.148

0.056

0.107

0.052

0.020

0.042

0.049

0.070

0.017

0.031

0.010

0.027

-0.014

0.044

-0.072

0.054

0.003

0.043

0.040

0.074

-0.499

0.114

-0.347

0.099

0.184

0.139

0.047
0.042
-0.160
-0.176

0.044
0.036
0.056
0.085

0.083
0.005
-0.245
-0.351

0.036
0.031
0.054
0.070

-0.065
0.033
0.066
0.089

0.059
0.047
0.073
0.113

Constant
Sargan test

0.194

0.050

0.354

0.042

0.222

0.069

Prob> x^

0.000

Ln s,,
Ln pop,,
Ln pop„.5
Ln ysch,,
Ln gs„
Ln trds,,
Ln rdpCj,
Ln fs,,
Ln agrs,,
Ln servs,,
Ln manu,,
,^1995
caooo
d2005

0.010

0.171

0.165

Autocorrelation
1st order

0.678
0.187
0.060
2 " ' order
0.409
0.260
0.525
Note: Arellano and Bond (1991) estimation with exogenous determinant.
", and "" are 10%, 5%, and 1% significance, respectively. Coef. = Coefficient, Std. Err.=
Standard Error. N=104, 1=26, and T=4

In contrast,

the results

from the estimation

with

predetermined

growth

determinants are not sustained in the estimation for non mining G R D P per capita.
Despite the impact of government investment spending, the services sector and the two
year d u m m i e s (2000 and 2005) are still significantly negative for non mining G R D P
per capita growth, the impact of openness and manufacturing sector share have become
significantly positive in this estimation while financial institutions is now insignificant
(Tables 6.2 and 6.1). The previous diagnostic tests in Table 6.1 show there is an
autocorrelation problem in the estimation with predetermined growth determinants that
raise doubt as to whether the result from the previous estimation is consistent. This is
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not the case in this estimation, but now the Sargan test shows significant rejection of
the moment condition at a 1% significance level. This must be the result of endogeneity
in the growth determinants since the estimation with predetermined determinants shows
lack of rejection from the Sargan test.
The diagnostic tests of these two estimations in non mining G R D P per capita
indicate the best alternative is to assume only a few variables are not exogenous.
Estimating trials reveal there is neither endogeneity nor autocorrelation problems for
the estimation with predetermined investment, population growth, and human capital
variables while the other growth determinants are exogenous. The result of this
estimation

is similar to the result from the estimation with exogenous growth

determinants where the openness coefficient is significantly positive while government
investment spending and share of the services sector coefficients are significantly
negative (Appendix 6.A). The dummy variables for the years 2000 and 2005 also have
a significantly negative coefficient.
The next comparative results are obtained from a system of dynamic panel
estimation (Arellano and Bover

1995). All the growth variables are set to be

predetermined in this estimation. The results are very different to the previous two
estimations. In the G R D P per capita estimation, although the impacts of roads per
capita and government investment spending are still significantly positive and negative,
respectively, in this estimation the coefficients of investment and population growth are
also significant with a positive and negative sign, respectively. Moreover, the year 2000
is the only dummy variable that has a significant negative coefficient in this system of
dynamic panel estimation

(Table 6.3). There are even more differences in the

estimations for non mining G R D P per capita and expenditure per capita. In the non
mining G R D P per capita estimation, the main differences are the significantly positive
signs from the service sector and infrastructure coefficients and the significantly
negative

signs

from

the

agriculture

sector and

human

capital

coefficients.

In

expenditure per capita, the main differences are the significantly negative signs from
the population growth and agriculture sector coefficients and the significantly positive
sign of the infrastructure coefficient.
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Table 6.3 Systems of Dynamic Panel Growth Regressions with Predetermined
Determinants, 1985-2005

Ln yi,=

Ln GRDP per
capita
Coef.

Ln s„
Ln pop,,

Std.
Err.

Ln Non mining
GRDP per capita
Std.
Coef.
Err.

Ln Expenditure per
capita
Std.
Coef.
Err.

0.868

0.040

0.909

0.041

0.914

0.053

0.029

-0.013

0.028

0.010

0.030

-0.354

0.211

-0.266

0.200

-0.426

0.209

0.037

Ln pop„.5

0.355

Ln ysch,,

0.207

0.269

0.195

0.457

0.205

-0.124

0.076

-0.127

Ln gs„

0.072

-0.100

0.074

-0.062

0.034

Ln trds,,

-0.067

0.032

0.039

0.033

0.043

0.027

Ln rdpc,,

0.032

0.026

0.000

0.026

0.129

0.039

0.116

0.037

0.070

0.039

Ln fs„
Ln agrs,,

0.022

0.029

-0.007

0.027

-0.030

0.028

-0.033

0.021

-0.043

0.019

Ln servs,,

-0.049

0.019

0.045

0.047

0.073

Ln manu,,

0.040

-0.020

0.042

0.033
0.050
-0.143
-0.010

0.023
0.041
0.046
0.056

0.031
0.052
-0.169
-0.020

0.024
0.038
0.044
0.053

0.044
0.029
0.055
0.060

0.021
0.039
0.042
0.052

-0.959

0.421

-0.606

0.383

-0.288

0.407

c/1995
^000
0^005
Constant
Sargan test
Prob> x

0.848

0.919

0.794

Autocorrelation
1 st order

0.193
0.120
0.000
2"" order
0.341
0.390
0.136
Note: Blundell and Bond (1998) estimation as indicated by Arellano and Bover (1995).
, , and
are 10%, 5%, and 1% significance, respectively. Coef. = Coefficient, Std. Err.=
Standard Error. N= 130,1=26, and T=5

The diagnostic tests indicate there is not enough evidence to reject any of these
three results. The Sargan tests show the significant level of rejection is 84.8%, 91.9%,
and 79.4% for G R D P per capita, non mining G R D P per capita, and expenditure per
capita, respectively. This confirms there is no significant rejection on the moment
conditions including the additional assumption related to the possibility for an omitted
variable bias to reappear (equation 3.29). The autocorrelation tests also confirm there is
no significant concern about the second order autocorrelation in the estimations for the
three income proxies. Another diagnostic test is to examine the value of Yy estimate. In
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particular, its value is expected to be in between the value of Yy from OLS and fixed
effect estimation (Bond et al. 2001). Unfortunately, the results show the estimation
values from system of dynamic panel with all growth determinants are predetermined
are the same as the values from O L S estimate (Appendix 6.B). The y^ estimate is below
the O L S if some of these growth determinants are assumed to be exogenous but the
difference is narrow and the Sargan test shows significant dropped in the rejection
significance level (Appendix 6.E). As a result, the result from system of dynamic panel
estimation cannot be considered as a better alternative and the Arellano and Bond
(1991) estimation is still assumed to be the more consistent estimation.
Since it is strongly believed the omitted variable is theoretically strong, the
Hausman test should be used to compare this estimation result with the result from the
more consistent technique. Given the vast differences in the coefficient, the Hausman
tests significantly differentiate the results of this estimation technique with the results
f r o m the Arellano and Bond (1991) estimation for all three income proxies. Another
indication of the existence of omitted variable bias in the result in Table 6.3 is that the
coefficients from this estimation technique are similar to the result from the O L S and
random effect estimations that both contain omitted variable bias (Appendixes 6.B and
6.C).
The third set of comparative results is obtained from the application of the
preferred

estimation

technique

(i.e.,

the

Arellano

and

Bond

estimation

with

predetermined growth determinants) to the longer period of 1975-2005. Some variables
have to be dropped, namely investment, government investment spending, openness,
and financial institutions. Moreover, the estimations are only undertaken for G R D P per
capita and non mining G R D P per capita since the data for expenditure commenced in
1983. The results from these estimations confirm the result from the G R D P per capita
estimation for the period of 1985-2005 (Table 6.4). The impact of human capital and
infrastructure are significantly positive on growth while the impact of shares of the
agriculture and services sectors is significantly negative.
The result for non mining G R D P also does not have much difference with the
preferred result where only investment, population growth and human capital are
predetermined. The apparent difference is the significantly positive sign of human
capital coefficients for non mining G R D P per capita growth in the estimation for the
1975-2005 period.

197

Table 6,4 Dynamic Panel Growth Regressions with Predetermined Determinants, 19752005
Ln Vi,=

Ln>'„.5

Ln G R D P per capita
Std.
Coef.
Err.

Ln Non mining
G R D P per capita
Std.
Coef.
Err.

0.410

0.060

0.183

0.093

-0.109

0.235

-0.166

0.228

-0.001

0.203

-0.019

0.204

0.225

0.083

0.201

0.088

0.096

0.047

-0.027

0.047

-0.166

0.049

-0.062

0.048

-0.434

0.090

-0.219

0.084

-0.046

0.031

0.023

0.031

0.088
0.157

0.054
0.104
-0.067

0.042
0.067

0.050
0.140

0.042
0.069
0.100
0.139

-0.065

0.096
0.134

Constant
Sargan test

0.010

0.054

0.140

0.053

Prob> x^

0.461

Ln pop,,
Ln pop„.5
Ln ysch,,
Ln rdpc„
Ln agrs„
Ln servs,,
Ln manu,,
di985

c/1990
dl995
dlOOO
d2005

0.998

Autocorrelation
1 st order

0.011
0.000
2nd order
0.461
0.698
Note: Arellano and Bond (1991) estimation with predetermined determinant.
, , and
are 10%, 5%, and 1% significance, respectively. Coef. = Coefficient, Std. Err.=
Standard Error. N=130, 1=26, and T=5

The results from the estimations

for the

1975-2005 period

have

better

specification test results than the results from the estimations for 1985-2005, as its
diagnostic tests do not show any sign of significant problem in the results. The Sargan
tests show that the rejection to the moment condition used in the estimation only had a
46.1% and 99.8% significance level for G R D P per capita and non mining G R D P per
capita, respectively (Table 6.4). This means there is not enough evidence to reject the
m o m e n t conditions. There is also no sign of autocorrelation in the estimations of the
1975-2005 G R D P per capita and non mining G R D P per capita growth process. The
first order autocorrelations are significant in both estimations as expected since the
error terms

were

in first differences and

more

importantly,

the second

order
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autocorrelation is not significant at the 46.1% and 69.8% significance level for G R D P
per capita and non mining G R D P per capita estimations, respectively.
Summing up, the Arellano and Bond (1991) estimation with predetermined
growth determinants is considered as the most consistent and suitable estimation
technique to be applied to search for Indonesia's provincial growth detemiinants of
GRDP

and

expenditure

per capita

since the conditions

of exogenous

growth

determinants have been mostly rejected for these two income proxies. Nevertheless, the
conditions that investment,

population

growth

and

human

capital variables are

predetermined while the other growth determinants are exogenous provides a better
estimation for non mining G R D P per capita since the result shows no significant
autocorrelation or endogenous problem. The introduction of system of dynamic panel
estimation may provide a more efficient estimation but the similarities of its results to
the results from the OLS and random effect estimation show it contains an omitted
variable bias in growth regressions.
Based on that conclusion, the impact

of human

capital, openness

and

infrastructure, respectively, are significantly positive on G R D P per capita growth. The
significantly negative impacts come from government investment spending and the
share of the agriculture and services sectors in total G R D P , as well as the year dummies
for 2000 and 2005. In expenditure per capita estimation, openness and share of the
agriculture sector in G R D P are the only significant variables and both have positive
coefficients. In non mining G R D P per capita, the result shows the impact of openness is
significantly positive while government investment spending and share of the services
sector have significantly negative impacts on growth. The impact of the dummies for
the years 2000 and 2005 are also significantly negative.

6.4 Indonesia's Provincial Growth Determinants
The Arellano and Bond dynamic panel estimation is the preferred estimation
technique since it is considered the most consistent estimation technique for growth
regression. However, the estimation technique predicts the impacts from the two
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variables actually implied by S o l o w ' s (1956) growth model, namely investment and
population growth are not significant on the growth of the three income proxies.^''
Yet, the

finding

that investment has an insignificant impact on economic

growth is actually not uncommon in a developing country sub-national growth study
(Ferreira 2000, Klump and Nguyen 2004). Unfortunately, there is a lack of explanation
as to why this is the case. Based on the observation of the results from the other
techniques, the role of provincial fixed effect is more significant than the role of
mvestment endogeneity in explaining these insignificances because the exclusion of
fixed effect would make the investment coefficient significantly positive."*"
This indicates a high correlation between investment rate and provincial fixed
effect. Given that the effect is fixed instead of random, the correlation would be
significant if there are some provinces that had a continuously high or low rate of
investment during 1985-2005. This hypothesis is true for Jakarta, Central Kalimantan,
Southeast Sulawesi and Papua, which always had a high rate of investment during that
period, while Aceh, Maluku and to some extent Bengkulu always had a low rate. So the
estimation results indicate that economic growth depends more on the characteristics of
a specific province that m a k e it attractive or unattractive for investing rather than the
investment itself For example, the status of Jakarta as the centre of business in
Indonesia is more determining to its high growth than the investment flow to Jakarta.
A similar argument may apply to explain the insignificant impact of population
growth on economic growth. Clearly, it is the case for the fertility rate as part of
population growth. The fertility rate of the Java provinces has always been much lower
than for the other provinces since 1977, especially compare to the East and West Nusa
Tenggara and Southeast Sulawesi. This fertility rate is reflected in the rate of
population growth as Central Java, Yogyakarta, and East Java have always had low
population growth since

1975, while, in contrast. Southeast Sulawesi had

high

population growth. Migration also had a big impact on the rate of population growth
since places with a high net migration rate, such as East Kalimantan and Bengkulu also
had high population growth and the destination and origin areas of this migration flow
are quite persistent although not as persistent as the location of a high and low fertility

" Therefore, it is tempting to pick the result for G R D P per capita from the system of dynamic panel
estimation where investment and population growth have significant coefficients and appropriate signs.
"" This can be indicated by the result in Table 6.3 compared to Appendixes 6.B, 6.C and 6.D.
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rate. Theoretically, these two causes of population growth have a different impact on
economic growth with fertility rate and net migration rate having a negative and
positive impact on economic growth, r e s p e c t i v e l y / ' As a result, it is understandable
why the impact of population growth is not significant in sub-national studies where the
migration rate may become as important as the fertility rate in detennining population
growth.
The first identified growth determinant is years of schooling as a proxy for
human capital. It has a significantly positive impact on G R D P growth, but the impact
is insignificant on non mining G R D P per capita and expenditure per capita. The
insignificance in non mining G R D P per capita is likely to be the result of the inclusion
of human capital in the mining sector in the variable. So if the decline of workers with
certain human capital is due to the decline of the mining sector, this decline may not
significantly affect non mining G R D P per capita. This also indicates the lack of linkage
between the mining sector and the other sectors.
The insignificant impact on expenditure is most likely due to the increase in
savings rate as human capital increased so the impact on expenditure does not reflect
the impact on income. Nevertheless, the time factor also plays a role as the estimation
for the 1975-2005 period shows a stronger impact from human capital in G R D P per
capita and non mining G R D P per capita growth. This confirms the result from GarciaGarcia and Soelistianingsih (1998), which reveals a significantly positive impact in
Indonesia

from school

attainment

in

1975-1993.

The estimation

becomes

less

significant for 1983-1993. The best explanation for these results is a massive increase
in the supply of school graduates, diminishing the marginal impact of human capital.
There are negative impacts on growth from local government investment
spending on G R D P per capita and G R D P non mining per capita. Given the tax is
levied by the central government while the data contains only local government
expenditure, the argument of a crowding out effect should not be relevant. Instead, the
negative impact should be related to the allocation of this spending. An allocation that
m a y produce this negative result is not related to the growth process but to the denial of
private investment access, and to increasing activity that could suppress private
economic

investment.

From

the

development

budget of provincial

and

district

See Barroand Lee (1994).
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government during 1982-2005, only 50% to 60% is allocated to infrastructure and it
includes the specific allocation grant (INPRES) for building basic infrastructure in an
undeveloped village, which does not necessarily increase economic activity."*^ The
other 50-40% is allocated mostly to government apparatus or bureaucracy (14%) and
social activity {1%).^^ Nevertheless, although there is evidence that government
investment spending has a negative impact on economic growth it does not mean the
importance of government spending on other aspects such as equalisation and fulfilling
the basic need of people in poor provinces should be ignored as indicated by the
variable positive (although not significant) impact on expenditure per capita.
On the other hand, the impact of transportation infrastructure in terms of
roads per capita is only significantly positive on GRDP per capita growth. Given the
length of roads is weighted by population and not by GRDP, the role of infrastructure is
more about supporting the mobility of people rather than increasing the productivity of
capital. So the positive impact on growth derives from lower human transportation
costs and increasing human mobility in the region. The insignificant impact of
infrastructure on non mining GRDP per capita and expenditure per capita growth is
surprising because the mobility of people should also substantially benefit the non
mining sector. Higher people mobility should also mean higher market activity that will
increase the level of expenditure. One reasonable explanation is that, besides asphalt
roads as the chosen type of roads, the mobility of people is also substantially increased
by the increase of non asphalt roads.
The ratio of trade to GRDP, as a proxy of openness, is another significantly
positive growth determinant. The trade share is estimated to have a significantly
positive impact on the growth of GRDP per capita as its significant level is less than
1%. Actually, the variable has shown more of the gain of trade of each province since it
also contains trade with other regions and not necessarily just with a foreign country.
The impact is significantly positive for GRDP non mining. This can be explained by the
increasing proportion of non mining in Indonesia's total export. Trade openness is a
weakly significant positive determinant for expenditure per capita growth. Besides
being acceptable in explaining the growth of income, trade share is also very reasonable
The development of this infrastructure is also inefficient in increasing economic activity because
approximately half of this budget was actually allocated for transportation infrastructure, which is
controlled to be constant in the estimation.
The rest is allocated to social sectors such as family planning, information and communication, and
religion.
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in explaining spending behaviour. Trade opens the opportunity for new goods and
services from outside regions to come in so that people have more spending choice.
The economic structure also has a certain impact on the growth of G R D P per
capita, non mining G R D P per capita, and expenditure per capita. The services sector
has a negative impact on G R D P per capita and non mining G R D P per capita growth
while the impact from the agriculture sector is negative on G R D P per capita, not
significant on non mining G R D P per capita and has a significantly positive impact on
expenditure per capita. The negative coefficient of these two sectors in the G R D P
growth estimation is largely due to the inability of these two sectors to replace the role
of the mining sector, especially in the mineral-rich province during the setback of the
mining sector during 1981-1986. It is also due to the fact that the boost in the mining
sector of Papua and West Nusa Tenggara has increased their G R D P per capita more
significantly than the impact of the growth of these two sectors in any of the 26
provinces during 1985-2005.
The negative impact from the services sector, especially on non mining G R D P
per capita growth, is still contradicts the earlier observation that provinces with a
relatively high services sector share were able to take more benefit from the
transformation in Indonesia's economy. One possible explanation for this is that the
services sector comprises many sectors including the government sector. In several
provinces, especially poor ones, the government sector share is relatively large.
Another explanation can be derived from the fact that there is a positive
coefficient in the result of the system of dynamic panel estimation in Table 6.3. This
indicates the answer can be obtained from the correlation of the services sector with
fixed effect. This means the specific characteristics of provinces with a high services
sector, such as location factor, pushed these provinces' economic growth up and
without those characteristics, provinces with a high share of the services sector in
G R D P will grow significantly less than other provinces. Given this argument, it is now
understandable why government activity in poor provinces that increase their services
sector share in G R D P will have a negative impact on growth. Furthermore, this
government activity is likely to be the activity of central government or only the routine
activity of local government since government development spending is already
controlled in this estimation.
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On the other hand, the impact from the agriculture sector is negative on G R D P
per capita, not significant on non mining G R D P per capita and has a significantly
positive impact on expenditure per capita. The result from the GRDP per capita
estimation is not surprising since, as discussed in Chapter 5, provinces with a high
share of the agriculture sector did not take as much benefit as other provinces during
1985-2005. As a result, it is not possible for the agriculture sector to replace the role of
the mining sector as can be seen in Riau where the plantation of palm oil increased
when the output of oil mining significantly decreased.
The decreasing covariance of the agriculture sector with the other two sectors
also indicates that provinces with comparative advantages in the agriculture sector had
difficulty

in

achieving

any

development

in

other

sectors

during

this

period.

Nevertheless, the insignificant result in non mining G R D P per capita actually shows the
negative impact of the agriculture sector is mainly on the mining sector. This is very
reasonable because the sectors at least compete in land allocation, in addition to
possible competition in labour and environmental consideration.
An interesting result is that agriculture had a positive impact on expenditure per
capita. This suggests that expenditure per capita in provinces with a high share of the
agriculture sector has been growing much faster than in other provinces. This is mainly
because, while expenditure per capita in these provinces was initially relatively low,
interaction with non agricultural provinces has influenced the life style in the
agriculture sector. This can be indicated by the high negative correlation between share
of agriculture in G R D P with the level of expenditure per capita and the magnitude of
this correlation has dropped significantly during 1983-2005.
As discussed, a common impact of the national macro economics conditions on
provincial growth can be seen from the coefficients of year d u m m y variables. The
results show the growth rate of G R D P per capita and non mining G R D P per capita
during 1995-2000 and 2000-2005 was significantly lower than the rate during 19851990. The significant decrease in the 1995-2000 growth rate is understandable given it
was a crisis period. Nevertheless, the 2000-2005 period should be a recovery period.
Hill (2007) suggests the so called recovery period is somewhat misleading since the
growth rate was still half that of 1986-1996. Nevertheless, it is also important to note
the negative impact in the period 2000-2005 is actually as bad as in 1995-2000. The
better growth rate during this period is mainly derived from better values of the growth
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determinants. As a result, it is fair to say the external siiock that consists of the shock
from national and international economic conditions had a negative influence on
growth of income during both 1995-2000 and 2000-2005. This is not the case for
expenditure per capita since although the growth of expenditure was lower in these two
periods the decrease was not significant. This is probably because most people tried to
maintain their standard of living as hard even though they suffered from a decrease in
income.
Another purpose of doing estimations for three different proxies of income is to
decide the best proxy to be used in analysing growth determinants. The results conclude
more significant growth determinants in G R D P per capita than the other two income
proxies. The reason why significant growth determinants of G R D P per capita are not
significant for G R D P non mining per capita is mainly because it is impossible to
subtract the mining element from the growth determinants. Meanwhile, the growth
determinants have become insignificant for expenditure per capita because of the
spending behaviour of households including the indication of achieving or maintaining
a certain standard of living. As a result G R D P per capita is the best income proxy to be
used in provincial growth regressions to search for the "true" growth determinants.

6.4 Conclusion
The discussion on income disparity has emphasized the need for research in
finding growth determinants. The specific goal of this chapter is to investigate the
determinants of regional growth of income per capita using the provincial panel data
within Indonesia during 1985-2005 in three proxies of income ( G R D P per capita, non
mining G R D P per capita, and expenditure per capita). In doing so, this chapter
maintains that the G M M dynamic panel estimation (Arellano and Bond 1991) with
predetermined

growth determinants

is the best estimation

technique to do the

Indonesia's provincial growth regressions because of its consistency an also due to the
fact that the income level of these provinces were not persistence during 1975-2005.
Although the result also shows that the estimation technique still produce a downward
bias since the estimation of the lagged dependent's coefficient is below the estimate
from fixed effect estimation, the alternative estimation (i.e., the Arellano and Bover
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estimation) is failed to provide a better result given the similarity of its result with the
result of O L S and random effect estimation.
This preference toward the Arellano and Bond estimation is mainly because the
technique has acknowledged the existence of a fixed individual effect that is cnicial in
measuring the unbiased performance of Indonesia's provincial growth determinants.
This individual effect is not only important in determining the growth process but also
has significant correlation to the growth determinants. Second, the estimation is able to
handle the endogeneity of growth determinants. Nevertheless, the step to predetermine
all growth detenninants in non mining G R D P per capita has raised an autocorrelation
problem in the estimation and the estimation that can be statistically accepted should
only predetermine investment, population growth and human capital variables.
These estimation procedures have identified several growth

detenninants.

H u m a n capital has a significantly positive impact on G R D P growth, but the impact is
insignificant on non mining G R D P per capita and expenditure per capita while local
government investment spending has negative impacts on growth of G R D P per capita
and non mining G R D P per capita. These negative impacts are closely related to the
purpose and hence allocation of this spending as a tool of equalisation and fulfilling the
basic need of a people in poor provinces.
Transportation

infrastructure's impact is significantly positive only on

G R D P per capita growth while openness has a significant positive impact on growth of
G R D P per capita and non mining G R D P per capita as well as expenditure per capita
growth since it opens the opportunity for new goods and services from outside regions
to c o m e in so that people have more spending choice.
The services sector has a negative impact on G R D P per capita and non mining
G R D P per capita growth while the impact of the agriculture sector is negative on
G R D P per capita, not significant on non mining G R D P per capita and significantly
positive on expenditure per capita. These negative impacts actually mean that the
impact of those two variables is significantly below the impact of mining sector as a
base sector for these estimations. The results from the coefficients of year d u m m y
variables show the external shock that consists of the shock from national and
international economic conditions had a negative influence on the growth of income
during 1995-2000 and 2000-2005.
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The estimation results also indicate the importance of provincial specific
characteristics, which include status, location, or culture, in determining growth. These
characteristics are able to attract investment, affect population growth due to both
fertility rate and migration, and are conducive to the establishment of a high services
sector.
These results also confirm that G R D P per capita is the best proxy to do growth
regression analysis in Indonesia. Non mining G R D P per capita does not perform well in
this analysis because it is almost impossible to remove the mining section from the
growth detenninants variables while the pattern of expenditure per capita has shown
how spending and hence saving behaviour can reduce the significance of the growth
determinant. As a result, growth regression will be undertaken in the next chapter using
G R D P per capita as the main proxy of income.
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Appendix 6.A

Table 6. A D y n a m i c Panel G r o w t h Regressions with Investment, population growth and

Ln yi, =

Ln Non mining G R D P
per capita
Coef.

Std. Err.

Ln 7,7-5

-0.149

0.090

Ln S;,

-0.002

0.037

Ln pop,,

-0.085

0.186

Ln pop„.5

-0.370

0.164

Ln ysch,,

-0.029

0.084

Ln gs„

-0.076

0.024

Ln trds„

0.064

0.027

Ln rdpc,,

-0.013

0.039

Ln fs/,
Ln agrs,,

0.015

0.025

-0.022

0.041

Ln servs,,

-0.337

0.084

Ln rnanu,,

0.045
0.014
-0.238
-0.360

0.035
0.031
0.048
0.069

Constant
Sargan test

0.355

0.039

Prob> X

0.490

d\995
t/2000
rf2005

Autocorrelation
1st order

0.655

2nd order

0.246

Note: Arellano and Bond (1991) estimation with predetermined growth determinants.
',
and " are 10%, 5%, and 1% significance, respectively. Coef. = Coefficient, Std. Err.=
Standard Error. N = I 0 4 , 1=26, and T=4
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Appendix 6.B

Table 6.B Ordinary Least Square (OLS) Growth Regressions, 1985-2005
Ln

y„ =

Ln G R D P per
capita
Coef.

Std.
Err.

Ln Non mining
G R D P per capita
Std.
Coef.
Err.

Ln Expenditure per
capita
Std.
Err.
Coef.

Lny,,.;

0.868

0.042

0.909

0.043

0.914

0.039

Ln Si,

0.053

0.031

-0.013

0.030

0.010

0.032

-0.354

0.225

-0.266

0.213

-0.426

0.224

Ln pop„.5

0.355

0.221

0.269

0.209

0.457

0.218

Ln ysch,.

-0.124

0.081

-0.127

0.077

-0.100

0.079

Ln gs,.

-0.062

0.037

-0.067

0.034

0.039

0.035

Ln trds;,

0.043

0.029

0.032

0.028

0.000

0.028

Ln rdpc/,

0.129

0.041

0.116

0.039

0.070

0.042

Ln fs„
Ln agrsi.

0.022

0.031

-0.007

0.029

-0.030

0.030

-0.033

0.023

-0.043

0.020

-0.049

0.020

Ln servs,,

0.045

0.050

0.073

0.043

-0.020

0.045

Ln manu/.

dims

0.033
0.050
-0.143
-0.010

0.025
0.043
0.049
0.060

0.031
0.052
-0.169
-0.020

0.025
0.041
0.047
0.057

0.044
0.029
0.055
0.060

0.023
0.041
0.045
0.056

Constant

-0.959

0.449

-0.606

0.409

-0.288

0.435

Ln pop,,

(/1995
o^OOO

Adj. R^

0.974

0.968

0.959

0.970

0.964

0.954

0.113
0.113
0.108
Root MSE
Note: , , and ' are 10%, 5%, and 1% significance, respectively. Coef. = Coefficient, Std.
Err.= Standard Error. N=156, 1=26, and T=6
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Appendix 6.C

Table 6.C Random Effect Panel Growth Regressions, 1985-2005
Ln >•,, =

Ln GRDP per
capita
Coef.

Ln y„-5

Std.
Err.

Ln Non mining
GRDP per capita
Std.
Coef.
Err.

Ln Expenditure per
capita
Std.
Err.
Coef.

0.842

0.045

0.909

0.043

0.914

0.039

0.050

0.033

-0.013

0.030

0.010

0.032

-0.345

0.229

-0.266

0.213

-0.426

0.224

0.343

0.225

0.269

0.209

0.457

0.218

-0.108

0.085

-0.127

0.077

-0.100

0.079

-0.066

0.037

-0.067

0.034

0.039

0.035

0.051

0.031

0.032

0.028

0.000

0.028

0.136

0.042

0.116

0.039

0.070

0.042

0.023

0.032

-0.007

0.029

-0.030

0.030

-0.041

0.024

-0.043

0.020

-0.049

0.020

0.027

0.054

0.073

0.043

-0.020

0.045

t/1995
d^OOO
t/2005

0.038
0.049
-0.142
-0.008

0.026
0.043
0.050
0.061

0.031
0.052
-0.169
-0.020

0.025
0.041
0.047
0.057

0.044
0.029
0.055
0.060

0.023
0.041
0.045
0.056

Constant

-0.945

0.464

-0.606

0.409

-0.288

0.435

Ln s,,
Ln pop,,
Ln pop„_j
Ln ysch,,
Ln gs„
Ln trds,,
Ln rdpc,,
Ln fs„
Ln agrs,,
Ln servs,,
Ln manu,,

O'u

0.020

0.000

0.000

O^e
P
R^ wittiin

0.083
0.055

0.086
0.000

0.094
0.000

0.875

0.873

0.864

R^ between

0.993

0.994

0.994

R^ overall

0.974

0.968

0.959

Note:and
are 10%, 5%, and 1% significance, respectively. Coef. = Coefficient, Std.
Err.= Standard Error. N=130, 1=26, and T=4
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Appendix 6.D

Table 6 D Fixed Effect Panel Growth Regressions, 1985-2005
Lny„ =

Ln G R D P per
capita
Coef.

Std.
Err.

Ln Non mining
G R D P per capita
Std.
Coef.
Err.

Ln Expenditure per
capita
Std.
Coef.
Err.

Ln>'i,.5
Ln s,,

0.231

0.083

0.224

0.102

0.219

0.105

-0.037

0.044

-0.007

0.047

-0.052

0.049

Ln popi,

-0.163

0.239

-0.364

0.245

-0.855

0.275

Ln pop„.j

0.034

0.214

0.264

0.217

0.594

0.234

Ln ysch,,

0.397

0.109

0.229

0.114

0.167

0.112

-0.088

0.037

-0.049

0.038

0.026

0.042

Ln trds„

0.056

0.040

0.021

0.041

0.105

0.048

Ln rdpc,,

0.212

0.049

0.217

0.050

0.175

0.055

Ln fs„
Ln agrs,,

0.047

0.035

0.059

0.036

0.004

0.039

-0.143

0.058

Ln servs,,

-0.111

0.056

0.049

0.061

-0.463

0.124

-0.272

0.118

0.020

0.130

-0.007
0.093
-0.031
0.070

0.048
0.042
0.055
0.066

0.047
0.101
-0.009
0.115

0.051
0.044
0.060
0.071

-0.024
0.099
0.206
0.313

0.054
0.044
0.056
0.076

1.301

1.173

0.241

1.075

0.021

1.162

Ln gs,,

Ln manu,,
995
o^OOO
6/2005
Constant

0.299

0.306

0.540

O^e
P
R^ within

0.083
0.928

0.086
0.928

0.094
0.971

0.929

0.924

0.915

R^ between

0.790

0.707

0.003

R^ overall

0.806

0.732

0.120

Note: , , and
are 10%, 5%, and 1% significance, respectively. Coef. = Coefficient, Std.
Err.= Standard Error. N=130, 1=26, and T=5
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Appendix 6.E
Table 6.E Systems of Dynamic Panel Growth Regressions with Exogenous
Determinants, 1985-2005
Ln yu =

V/,.5
s„
Ln pop,,
Ln pop„.j
Ln ysch,,
Ln gs„
Ln trds,,
Ln rdpc,,
Ln fs,,
Ln agrs,,
Ln servs/,
Ln manu,,
0-1995
(COOO
dims
Constant
Ln

Ln

S a r g a n test
Prob> x

Autocorrelation
1st order
2 n d order

Ln G R D P per
capita
Coef.

0.749
0.068
-0.462
0.445
0.006
-0.072
0.072
0.159
0.006
-0.069
-0.028
0.067
0.016
-0.172
-0.037
-0.964

Std.
Err.

Ln Non mining
G R D P per capita
Std.
Coef.
Err.

0.081
0.035
0.257
0.252
0.099
0.040
0.034
0.045
0.035
0.033
0.065
0.030
0.048
0.058
0.071
0.540

0.956
-0.012
-0.537
0.548
-0.245
-0.045
0.025
0.146
0.000
-0.044
0.048
0.032
0.030
-0.193
-0.039
-0.579

0.075
0.032
0.235
0.232
0.089
0.036
0.030
0.041
0.031
0.025
0.045
0.031
0.044
0.054
0.065
0.423

Ln Expenditure per
capita
Std.
Coef.
Err.

0.633
0.043
-0.395
0.411
0.013
-0.028
0.042
0.114
-0.020
-0.108
-0.057
0.057
0.039
0.079
0.152
-0.750

0.002

0.128

0.368

0.356
0.100

0.050
0.219

0.000
0.651

0.122
0.049
0.294
0.287
0.108
0.049
0.039
0.053
0.038
0.034
0.061
0.030
0.050
0.057
0.082
0.551

Note: Blundell and Bond (1998) estimation as indicated by Arellano a n d Bover (1995).
',
and "" are 10%, 5%, and 1% significance, respectively. Coef. = Coefficient, Std. Err.=

Standard Error. N=130, 1=26, and T=5
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Chapter 7

Spatial Autocorrelation

7.1 Introduction
Recent attempts to understand the growth process at the sub-national or regional
level have resulted in the application of growth theory to regional economies with
several modifications especially in regard to spatial dimensions (Rey and Janikas
2005).

These

dimensions

are

increasingly

important

because

sub-national

administrative regions are often borderless in an economic sense. This means there is
no barrier to conduct economic activities between any two regions. As a result, the
impact from neighbouring economies on a region's performance is often significant.
The spatial dimension deals with the relative location of an economy. It
involves the distance from other economies and whether or not these economies share
the same borders. For economic growth analysis in particular neighbouring economies
impact on each other, based on distance. The existence of common borders is important
since these spatial effects can potentially change the results of growth analysis,
especially

in

the empirical

analysis

of

growth

determinants.

This

is

because

neighbouring economies, which are used as empirical observation objects, are expected
to be independent of each other.
Anselin

(1988)

has

formalized

econometric

methods

to

deal

with

this

neighbouring impact, in the fonn of spatial autocorrelation models. Unfortunately, the
estimation technique of growth regression has become so complicated, with the
application of general method of moments ( G M M ) dynamic panel data estimation, that
the Anselin (1988) technique based on maximum likelihood (ML) cross section
estimation may no longer be suitable.
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While the study of sub-national growth is crucial for Indonesia given its huge
regional disparities, this may not be the case for spatial analysis. This is because, as an
object o f study, Indonesia has distinctive features given that it is an archipelagic
country. This means the administrative regions may have natural barriers in the form of
water boundaries that limit the interaction between two regions (Nijkamp et al. 1990).
As a result, location and spatial factors are unlikely to be the single explanation in
explaining any relationship in regional economic performance. This means spatial
analysis might not need to be employed in a growth regression in this sub-national
growth analysis. Nazara (2003) is a prominent study in the area of Indonesia's subnational economic interaction and he presents an interesting fact for this kind of
discussion. He finds economic performance is strongly correlated only along the
Sumatra-Java-Bali axis. For other regions, economic performance is only weakly or
even negatively related. For the latter, a spatial autocorrelation model can be less
relevant in understanding their growth dynamics.
The specific goal of this chapter is to investigate the impact of spatial
autocorrelation on Indonesia's provincial income per capita growth analysis, i.e.,
growth regression, using panel data for the period 1975-2005. Basically, the main
question is whether spatial autocorrelation and its application in growth regression need
to be addressed for Indonesia's case. So, basic spatial analysis, such as Moran's Istatistics and

its inference, will be used to determine

the importance

of this

phenomenon. Given its significance, spatial modification will be applied to the regional
growth regression in the G M M dynamic panel estimation (Arellano and Bond 1991) to
see the impact of spatial autocorrelation on the performance of the growth determinant.
Nevertheless, this chapter will not attempt to give an in-depth analysis of how and why
Indonesia's provinces interact with each other. The spatial analysis in this chapter is
applied on gross regional domestic product (GRDP) per capita because Chapter 6
indicates it is the best proxy of income to be used in growth regression.
The outline is as follows. The second section discusses the possibility of spatial
autocorrelation in Indonesia's sub-national income dynamics. The third section sets out
the estimation method that will be applied. The fourth section presents the empirical
estimations results and interpretation. The last section contains conclusions.
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7.2 Spatial Autocorrelation in Indonesia
The implementation of spatial techniques in growth analysis has emerged in the
last decade. Abreu et al. (2004) surveyed this literature and found 63 studies from 1995
to 2005. They concluded that, although Rey and Montouri (1999) is recognized as the
first study to employ standard spatial econometrics, there are some previous growth
studies that incorporated the impact of a neighbour's performance. The closest was
Easterly and Levine (1998) in recognizing the spillover effect, using a spatially lagged
dependent variable in Africa. Another finding of Abreu et al. (2004) is that spatial
techniques are mostly applied to sub-national and sub regional studies in Africa and
Europe. In fact, 68% of the studies surveyed use European countries.'*''
There are not many studies on regional (sub-national) economic interaction in
Indonesia. Nazara (2003) is one of the few. However, he does not use spatial
econometric analysis technique to investigate the autocorrelation of provincial income
or output per capita. Instead, using other techniques, such as the Dedrinos-Sonis model
and forward-backward linkages, Nazara (2003) shows the importance of regional
interaction for overall provincial output, especially for provinces in Java and Sumatra.
In another study, Nazara et al. (2001) reveals that the Java provinces received a
significant positive impact from other provinces in Indonesia during 1975-1999, even
from those outside the Java-Sumatra region.
Nevertheless, the results may also discourage the use of spatial technique for
sub-national economic growth estimation in Indonesia. Nazara et al. (2001) find the
existence of a negative correlation among some provinces' positive growth correlation.
This is discouraging because the spatial technique is designed only to verify either a
significant positive or a significant negative autocorrelation. As a result, the existence
of both a positive and negative autocorrelation can make the autocorrelation appear
insignificant. The majority of this negativity came from the correlation of Maluku and
Papua in relation to the rest of Indonesia. This negativity was significant in relation to
the average performance of provinces in Sumatra, but insignificant in relation to Java,
Bali, Nusa Tenggara and Sulawesi. There was also a significant negative correlation

"" The rest o f these spatial studies have applied to the growth analysis o f US and Canadian data (8% of
the studies surveyed), as well as Latin American and Asian countries (6% and 5 % o f the studies
surveyed, respectively). Nevertheless, a substantial number o f studies (11% o f the studies surveyed) use
global cross-country data.
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between Sulawesi and Kalimantan. Based on these results, Nazara et al. (2001)
conclude that in general there is a competition to promote local development between
the Java-Sumatra provinces and the rest of Indonesia. This means any of the JavaSumatra provinces that receive a valuable private or government investment flow does
so at the cost of other provinces outside Java-Sumatra islands.

7.2.1 The significance o f spatial factors in regional autocorrelation

The results of Nazara et al. (2001) and Nazara (2003) indicate that, although
there is significant degree of interaction among Indonesia's provincial economies, this
is not necessarily based on a spatial factor such as distance or borders. At a glance, the
distribution of provincial income per capita in 2005 in Figure 7.1 indicates the
insignificance of spatial factors in determining the correlation among provincial gross
regional domestic product (GRDP) per capita in Indonesia except for Sumatra. For
example, the high G R D P per capita in Papua near the low G R D P per capita of Maluku
is a good indication of the insignificance of distance in explaining income correlation.
On the other hand, contiguity may also not provide a significant spatial factor that can
explain regional autocorrelation. For example, Yogyakarta with a medium level o f
income shares a border only with Central Java where there was a low level of income
and does not share with East or West Java where incomes were also at the medium
level. Sumatra provinces were the only ones where spatial factor can be significant,
with Aceh, North Sumatra, Riau, and West Sumatra in the north part of the island
having relatively higher income, Jambi and South Sumatra with medium income, and
Lampung in the south part with the lowest income in the island.
There is also another issue in the implementation of distance and contiguity for
spatial information in Indonesia, related to the country's archipelagic nature. Being an
archipelago, contiguity among provinces is affected since some provincial borders are
defined by the sea, such as between Sumatra, Kalimantan, Sulawesi, Maluku and
Papua. It is reasonable to assume the sea boundary significantly decreases the degree of
economic interaction between two provinces, resulting in weaker contiguity between
them. This assumption would be likely to increase the significance of the contiguity
factor in provincial autocorrelation given the case of Riau-West Kalimantan, East
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Kalimantan-Central Sulawesi and Maluku-Papua where the pairs of G R D P per capita
differ significantly.

Figure 7.1 M a p of Provincial G R D P per Capita in 2005

•Sum
, Riau

fe

Bkl

mp

C.Kal

WNT

ENT

r y

<Rp1.6million/pereon
Rp1.6-2.3
>Rp2.3milliorVperson

Source; Regional Income (BPS) based on 1993 constant price.
Note: Rp. 1.6 and 2.3million/person are based on the integers o f income tercile, i.e., the income of the
rank 9"' and rank 17"" provinces in the distribution.
Abbreviations:
N . S u m = North Sumatra, W . S u m = West Sumatra, S.Sum= South Sumatra, Jmb= Jambi, Bkl= Bengkulu,
L m p = Lampung, Jkt= Jakarta, W.Jav= West Java, C.Jav= Central Java, Ygkt= Yogyakarta, E.Jav= East
Java, W N T = West Nusa Tenggara, ENT= East Nusa Tenggara, W . K a l = West Kalimantan, C.Kal=
Central Kalimantan, S.Kal= South Kalimantan, E.Kal= East Kalimantan, N.Sul= North Sulawesi, C.Sul=
Central Sulawesi, S.SuI= South Sulawesi, Se.Sul= Southeast Sulawesi, M l k = Maluku, Pap= Papua.

The

inference

of Moran's

I-statistics formally

tests the significance

of

contiguity and distance as spatial factors in explaining regional autocorrelation. To do
so, two spatial matrixes are constructed. The spatial weight matrix for contiguity is
represented as the binary condition of 1 if there is a common boundary and 0 otherwise.
The common boundary does not include the boundaries defined by sea, such as
between Sumatra and Kalimantan or Sulawesi and Maluku. The spatial weight matrix
for distance is constructed based on the geographical distance between Indonesia's
provincial capital cities. So, the issue of a different impact from land versus sea as a
boundary has not been carefully analysed in this chapter. This distance information will
be translated to a distant decay parameter in the form of
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(18)

w h e r e t/,^. is the distance b e t w e e n region i and region j.

Figure 7.2 The Spatial Autocorrelation 1975-2005
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Source; Computed from Regional Account (BPS) 1993 constant price based on Equation (3.37).
Note: 1-Statistics are computed based on logarithmic value of GRDP per capita.

T h e M o r a n ' s I-statistic m e a s u r e s spatial autocorrelation a m o n g provinces by
e m p l o y i n g a spatial factor such as contiguity and distant decay parameter b e t w e e n t w o
p r o v i n c e s to weight the covariance between them. As a result, I-statistics are higher if
there are m o r e pairs o f p r o v i n c e s w h e r e both have a close spatial relation (i.e., share an
administrative border or h a v e closer distance) and high i n c o m e correlation. Figure 7.2
shows

the spatial

autocorrelation

a m o n g provinces

during

1975-2005

based

on

contiguity that w a s relatively higher c o m p a r e d to the spatial autocorrelation based on
distance. This indicates e c o n o m i c activity near the j o i n t border of any two provinces is
m o r e important in c o n n e c t i n g their e c o n o m y than the e c o n o m i c relationship between
each p r o v i n c e s ' capital city.
T h e r e w a s a significant increase

in the spatial autocorrelation

based

on

contiguity f r o m 0.11 of I-statistics in 1975 to 0.23 in 1997 falling to 0.18 in 2005
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(Figure 7.2). O n the other h a n d , the I-statistics indicate tiiat spatial

autocorrelation

based on distance merely fluctuated from around 0.03 in 1975 to 0.05 in 1997 j u m p i n g
to 0.09 in 1999 a n d 0.14 in 2000. Nevertheless, the I-statistics based on distance began
to decrease a n d were at 0.10 by 2005.
A l t h o u g h the M o r a n ' s I-statistics are able to show that sharing an administrative
border is m o r e important than h a v i n g closer capital cities in deriving autocorrelation
between provinces, the statistics d o not provide any information on whether this i n c o m e
autocorrelation due to border sharing is statistically significant e n o u g h to alter any
e m p i r i c a l analysis. C l i f f and O r d (1973) introduce the inference o f M o r a n ' s I-statistics
based on n o r m a l distribution and using Equations (3.8) a n d (3.9) as the expected value
a n d standard deviation o f the statistics, respectively. Figure 7.3 reveals the significant
level o f spatial autocorrelation based on one tail test in n o r m a l distribution.

Figure 7.3 The Inference of Spatial Autocorrelation 1975-2005

2005

- Based on contiguity

Based on distance

Source: Estimated from Regional Account ( B P S ) 1993 constant price based on Equation (3.37) - (3.39).
Note: The value in the vertical axis is the I-tail test P values ofl-statistics in Figure 7.2.

The result o f the inference o f M o r a n ' s I- statistics c o n f i r m s that statistics based
o n contiguity as spatial i n f o r m a t i o n are actually m o r e significant than those based on
distance. Nevertheless, even the contiguity

factor is very w e a k

in e x p l a i n i n g

the
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autocorrelation among provinces in Indonesia. In fact, it became significant at the 10%
level only after 1988 and was never significant at the 5% level during 1975-2005. The
lowest estimated P- value for the distance factor to determine correlation was at 23.1%
in 2001. These inferences from two spatial factors confirm the sea boundary has
prevented some degree of interaction and hence distance is not appropriate to be
implemented in Indonesia given its archipelagic condition.

7 . 2 . 2 S p a t i a l a u t o c o r r e l a t i o n a n d r e g i o n a l inequality
A further step in analysing spatial autocorrelation is to compare it to regional
inequalities. This comparison method has become common practice in spatial growth
analysis (Rey and Montouri 1999) and will provide information on whether the pattern
of spatial autocorrelation is correlated to the pattern of regional inequality. In particular,
the correlation between these two patterns depends on whether the locations of
provinces with relatively high income or high growth are near each other or in contrast,
there is one rich province surrounded by poor provinces.
In order to give a clearer illustration of the correlation, it is important to
compare the measures of these patterns. The measure of spatial autocorrelation can be
obtained from Equation (3.37) in the form of:
N

N

Z Z

f _ " ''I
—jTiv

-

y

,

-

y)

n
(6-1)

S;;

while the formula for the measure of regional inequality is

a' = ^{\ny,-lnyy-

(6.2)

n

where
n = number of provinces
Sjj = sum of all the elements of the spatial weight matrix
w^j = the element of the (un-standardized) spatial weight matrix between i and j
y. = per capita income of province i
y = the average per capita income of all region.
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As an illustration, assume province i is a high income province with slow growth.
Further assume, contiguity is used as a spatial factor so w- will be 1 if two provinces
are sharing a border and 0 if they are not. There will be a decrease in regional
n

inequality due to a smaller value of ^ ( I n y, - In
;=l
smaller value of (\ny,-\nyfm

in Equation (6.2). It also means a

Equation (6.1) and if province i shares a border with

another high income province the value of the I-statistic will also be smaller. In
contrast, the value of the I-statistic will increase if province i shares a border with a
relatively low income province.

Figure 7.4 Spatial Inequalities and Autocorrelation 1975-2005

2005

I-»-Spatial Autocorrelation (contiguity)

Regional Disparity j

Source: Computed from Regional Account (BPS) 1993 constant price based on Equation (6.1) and (6.2).
Note: 1-Statistics and variances are computed based on logarithmic value of G R D P per capita.

Figure 7.4 shows the increase of I-statistics based on contiguity during 19752005 made the trend in inequality and spatial correlation of Indonesian provinces
appear to mirror each other before the 1998 crises. The spatial autocorrelation had
increased steadily from 1977 while at the same time regional inequality dropped
dramatically following the end of the oil boom era. This trend continued in the trade
liberalisation era, as regional inequality continued to decrease while spatial correlation
continued to increase and became statistically significant at a 10% confidence level in
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1988.

The increasing trend in spatial correlation seemed to end around 1988 while

regional inequality continued to decrease. Nevertheless, after 1992, there was a further
increase in spatial correlation. It then fell again in 1998-1999 while inequality rose
temporarily in 1999. Nevertheless, both variances and I-statistics mostly decreased
from 1999 to 2005.
Based on the illustration above, the opposite trend in these two patterns should
be the result of Indonesia having some high income provinces separated by distance
during 1975-1999. This means high income provinces had a relatively lower income
neighbour in terms of G R D P per capita and, as discussed, any decrease in regional
inequality would have increased the spatial autocorrelation. This is because the location
of high income provinces was determined by the distribution of mining endowment at
the end of the 1970s, such as in Aceh, Riau, East Kalimantan and Papua.''^ That is why
the declining growth rate of these mineral-rich provinces can actually explain both the
trends in inequality and spatial autocorrelation. Given the large output from these
provinces in the 1970s, their slower growths following the plunge in oil price decreased
inequality significantly. Moreover, Riau which had the highest output also had the
fastest drop. At the same time, the surrounding area of the mineral-rich provinces had
relatively low income. As a result, the drop brought their income closer to each other
and the spatial correlation increased.

7 . 2 . 3 Spatial a u t o c o r r e l a t i o n o f n o n m i n i n g i n c o m e

The focus on the perfonnance of mineral-rich provinces to explain spatial
autocorrelation has to be verified by the pattern of non mining spatial autocorrelation.
Figure 7.5 shows that the spatial autocorrelation of non mining G R D P is much higher
than the one of total G R D P per capita. Moreover, this spatial autocorrelation is mostly
significant at the 5% level. This verifies that the lack of spatial autocorrelation in
provincial income based on contiguity was mainly due to the income of mineral-rich
province located far from each other.

' The location of these provinces can be seen in Figure 7.1.
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Figure 7.5 Spatial Inequalities and Autocorrelation of non mining
G R D P per capita 1975-2005

2005

-Spatial Autocorrelation (contiguity)
- Regional Disparity
Total G R D P per capita Spatial Autocorrelation (contiguity)

Source: Computed from Regional Account (BPS) 1993 constant price based on Equation (6.1) and (6.2).
Note: I-Statistics and variances are computed based on logarithmic value of non mining G R D P per
capita.

The spatial autocoirelation of non mining G R D P per capita also has a different
pattern to the one of G R D P per capita (Figure 7.5). Instead of increasing continuously
during 1975-1997, the former spatial correlation fell from 0.29 of I-statistics in 1975 to
0.26 in 1983 but then increased to 0.31 in 1988. These I-statistics again fell to 0.27 in
1992 and were relatively stable until 1997 before another major plunge to 0.19 in 2005.
So there were similarities between the patterns of spatial autocorrelation for these two
income proxies after 1997.
Figure 7.5 also shows that the spatial autocorrelation and regional inequalities
of non mining G R D P per capita moved mostly in the same direction during 1975-2005.
Based on the discussion on the similarities of the two measurement tools in section
7.2.3, the decreases in both measures represent the relatively high growth of poor
provinces with poor neighbours or the relatively low growth of rich provinces with rich
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neighbours.

In contrast, the increase in both spatial autocorrelation

and

regional

disparity at the same time indicates one o f the provinces with a relatively low growth
and income plus poor neighbours or with relatively high growth and high income as
well as rich neighbours.
For further illustration, the relatively high growth o f Bali can explain the
decrease in regional disparity as well as the spatial autocorrelation during 1975-1983.
Bali had below average income in 1975 as did its neighbours East Java and West Nusa
Tenggara. A s a result, Bali's growth enabled it to catch up with all the richer provinces
and decreased the disparity o f income distribution. However, this increased the spatial
autocorrelation since Bali's neighbours were poor. This also shows that during this
period, Bali's neighbours did not receive any significant spillovers from Bali's tourism
bonanza.
O n the other hand, the 1983 timber b o o m in East Kalimantan can explain the
increase o f these two measures during 1983-1988 East Kalimantan had relatively high
income a m o n g the provinces in 1983 so its high growth resulted in higher disparity.
Nevertheless, this was also a result o f the relatively high growth o f Aceh and West
Sumatra. This also increased spatial autocorrelation since their neighbours. Central and
South Kalimantan for East Kalimantan and North Sumatra and Riau for Aceh and West
Sumatra also had relatively high non m i n i n g income in 1983.
D u r i n g 1988-1992, there was another decrease in spatial autocorrelation while
the disparity was stable. The high growth o f Jakarta, Bali and L a m p u n g were the reason
why

spatial

autocorrelation

fell in this period because they had relatively

neighbours. However, this did not increase or decrease the disparity

poor

significantly

because non m i n i n g G R D P per capita o f Jakarta and Bali was relatively high while
L a m p u n g was relatively low. Both spatial autocorrelation and disparity were stable
during

1992-1997 before falling extensively during 2000-2005. The relatively low

growth o f Aceh, Central Kalimantan and East Kalimantan combined with the relatively
high growth o f Bengkulu, East Java and Central Sulawesi was behind this trend.
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7 . 2 . 4 S p a t i a l a u t o c o r r e l a t i o n w i t h i n m a j o r island g r o u p s
Another attempt to explain spatial autocorrelation patterns in Indonesia is
undertaken with reference to the patterns in the major island groupings of Sumatra,
Java-Bali, Kalimantan, and Sulawesi, each consisting of eight, six, four and four
provinces, respectively. There is a possibility of another group comprising of West
Nusa Tenggara, East Nusa Tenggara, Maluku, and Papua, but given the lack of
contiguity amongst them the measure of spatial autocoirelation is likely to send a
wrong indication of their interaction. Although the inference of this statistic is weak
due to the small number of observations, the patterns of M o r a n ' s I-statistics can provide
extra explanation

for the overall spatial autocorrelation

based on contiguity

in

Indonesia.

Figure 7.6 Spatial Autocorrelation by Major Island Groups 19752005
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Source: Computed from Regional Account (BPS) 1993 constant price based on Equation (6.1).
Note: 1-Statistics are computed based on contiguity a m o n g provinces and their logarithmic value of
G R D P per capita.
Sumatra comprises of Aceh, North Sumatra, West Sumatra, Riau, Jambi, South Sumatra,
Bengkulu and Lampung.
Java-Bali coinprises of Jakarta, West Java, Central Java, Yogyakarta, East Java, and Bali.
Kalimantan comprises of West, Central, South, and East Kalimantan.
Sulawesi coinprises of North, Central, South, and Southeast Sulawesi.
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In general, the I-statistics for all 26 provinces in Indonesia are higher than the
results from any of the four major island groups (Figure 7.6). This indicates the
contiguity assumption used in the spatial weight matrix of the 26 provinces is a better
explanation than the weight matrix for each island. This also verifies the assumption of
less spatial connectivity due to a sea boundary is acceptable since the absence of
significant contiguity

among

provinces

divided

by

sea

can

provide

additional

information to explain the lack of spatial correlation as shown by higher I-statistics.
Among

the four m a j o r island groups, Java-Bali

had the highest

spatial

autocorrelation over most of 1975-1992 (Figure 7.6). This is understandable because
there was a better connection in terms of transportation and communications among
J a v a ' s provinces. Besides that, the fact that Java's provinces comprise relatively small
area with a high density population also increased the connectivity among them. The
spatial autocorrelation in Java fell considerably after 1992. The explanation is based on
the fact that during 1992-1997, Java's other provinces could not catch up with the
relatively high growth of Jakarta and Bali. Moreover, the spatial correlation plunged in
1998 and 1999 due to the high G R D P per capita contraction in East Java, Yogyakarta
and West Java.
However, Java-Bali did not have the highest spatial autocorrelation for the
entire period. Sulawesi was the highest spatial autocorrelation province in 1983 and
1984 as a result of a massive j u m p in the province's spatial autocorrelation after 1980
(Figure 7.6). This j u m p was mainly because of the infrastructure development in
Southeast Sulawesi followed by a cocoa boom. However, this high growth in Southeast
Sulawesi did not last and the spatial correlation fell sharply during 1984-1986.
In contrast, the autocorrelation in Sumatra became the highest from 1993 and
remained until 2005. The increase in Sumatra's spatial autocorrelation began in 1987
and continued to increase until 1997. The decrease of mining output is one explanation,
but

it is

not

the

main

one.

The

1987-1997

period,

when

Sumatra's

spatial

autocorrelation increased, indicates the development of the Trans Sumatra Highway
during the second half of the 1980s should have contributed significantly to this
increase.
The last island group of provinces, Kalimantan, had a relatively low spatial
autocorrelation in 1975 that remained low during 1975-2005. This was despite the
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existence of a timber boom and gas mining development in East Kalimantan and Peat
Land Project in Central Kalimantan. The explanation for Kalimantan's provinces low
spatial autocorrelation should be related to the fact that they have a very large area and
low population density.

7.3 Spatial Estimation
In Chapter 6, this thesis conducted growth regressions to search the growth
determinants of provincial growth. One of the conclusions from the chapter suggests
the use of G R D P per capita rather than non mining G R D P per capita, and expenditure
per capita in the search for growth determinants. The main reason is because it is
almost impossible to separate the mining element from the growth

determinant

variables and also because spending behaviour is not only determined by income but
also by saving behaviour.
The necessity in applying spatial econometric techniques depends on the
significance of M o r a n ' s I-statistics. It has been shown that the spatial autocorrelation of
G R D P per capita in Indonesian provincial growth is significant but only at the 10%
level. Nevertheless, the spatial correlation of non mining G R D P per capita is more
significant at the 5% level. As a result, estimation with contiguity as an additional piece
of spatial information will be pursued to further examine the necessity of spatial
econometrics in a provincial growth regression for both G R D P per capita and non
mining G R D P per capita.
As discussed in Chapter 3, the application of a spatial lag autoregressive model
(SAR) is important since the absence of significant impact from neighbouring income
in the regression may affect the "correctness" or consistency of the estimation. The
model employed the average incomes of neighbouring economies to acknowledge their
impact on the growth process as well as on the performances of the

growth

determinants and the analysis treats this impact similarly with the impact of omitted
variable (Anselin 1988). It is also suggested to add a time lag of neighbouring income
as an additional spatial variable (Korniotis 2004). This can be seen as an effort to
acknowledge the past impact on income of neighbouring economies. This can also be
seen as an effort to acknowledge the spatial autocorrelation of income growth rather
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than level of income (Rey and Montouri 1999). All these "spatial variables" (i.e.,
neighbouring income variables) should be treated as endogenous or predetermined
variables using instrumental variables because as the incomes are correlated, the
neighbouring incomes should also be affected by the dependent variable, which is the
income in the left hand side of equation. The inference for the application of SAR will
mainly be measured by the significant level of spatial lag in the model and also by the
effect of the inclusion of spatial lag to the performance of other growth determinants.
Another spatial estimation technique applies the spatial error model (SEM). In
most cases, the application of SEM is less important. This is mainly because the spatial
correlation in the error term may not disturb the consistency of the estimation and only
make it less efficient. Furthermore, the spatial correlation in the error term can already
be eliminated with the application of SAR. As a result, an important step that first needs
to be taken is to examine whether or not the estimations, in SAR and in the non-spatial
model, produce a set of errors that are spatially correlated.
Following the result of Chapter 6, the growth estimation employs the G M M
dynamic panel data estimation using the Arellano and Bond (1991) method that works
on first difference transformation although it is not satisfying and has some probability
to contain downward bias. All growth determinants will be set to be predetermined
variables in the application for GRDP per capita. Investment, population, human
capital, as well as spatial lag are the predetermined variables in the non mining GRDP
estimation while the other growth determinants are assumed to be exogenous. This is
because the discussion in Chapter 6 finds the method of moments used in the GRDP per
capita growth estimation will be rejected if the growth determinants are assumed to be
exogenous. Nevertheless, the setting of all growth determinants predetermined cannot
be applied in the non mining GRDP per capita growth estimation because it will
produce a significant autocorrelation problem.
The full growth equation is as follows:

ln>;„ = Yi + Yylnv„-5 + p\W\nyi, + piWXny,,.^ + Y3ln(s)i, + 74aln(p),7+ Y4bln(p);,-5+ Y5ln(ysch);,
+ Y6ln(rdpc)„ + Y7ln(trds)„ + Y8ln(gs)„ +
Yi2ln(manu)„ + I d y , + TI, + U„

Y9ln(fs);, + Yioln(agrs)i, + Yiiln(serv)„ +

(7.1)
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where :
Vir

is the p r o x y of i n c o m e o f p r o v i n c e i at time t, w h i c h are G R D P
p e r capita, and n o n m i n i n g G R D P per capita (million of R u p i a h ,
1993 prices)

Wlnvi, a n d W\nyi,.s

are the n e i g h b o u r i n g i n c o m e o f p r o v i n c e i at time t a n d time t-5,
which

represent

the

impact

of the i n c o m e

in

neighbouring

e c o n o m i e s k n o w n as spatial e f f e c t .
is the i n v e s t m e n t (gross fixed capital f o r m a t i o n ) share in G R D P
of p r o v i n c e i at t i m e t
p„ a n d p„.5

are the p o p u l a t i o n o f p r o v i n c e i at t i m e t and time t-5, w h i c h
represent population growth

ysch,,

is the a v e r a g e year of schooling o f the total p o p u l a t i o n a b o v e 10
years o f a g e s at t i m e t to represent the stock of

h u m a n capital

(years)
rdpc„

is the length of r o a d s p e r p o p u l a t i o n to represent infrastructure
( k m / p o p u l a t i o n ) in p r o v i n c e i at time t

trdSj,

is the ratio of total trade (export plus import) to total G R D P to
represent o p e n n e s s in p r o v i n c e i at t i m e t.

gS,7

is the

local (provincial and district) d e v e l o p m e n t budget as a

share o f G R D P to represent g o v e r n m e n t investment s p e n d i n g in
p r o v i n c e i at time t
fS;,

is the ratio of total deposits and credits in c o m m e r c i a l b a n k s to
total G R D P to represent the size o f

financial

institutions in

p r o v i n c e i at t i m e t.
agrs,,

is the ratio of the agriculture sector value a d d e d to total G R D P
in p r o v i n c e i at time t.

serv„

is the ratio of the services sector value a d d e d to total G R D P in
p r o v i n c e i at t i m e t.

manii/,

is the ratio of the m a n u f a c t u r i n g sector v a l u e a d d e d to total
G R D P in p r o v i n c e i at t i m e t.

dy,

is the d u m m y for time periods, f o r e x a m p l e :
t/1990

= 1 if t = 1990, or 0 o t h e r w i s e

d\995

= 1 i f t = 1995, or 0 o t h e r w i s e
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r|,

c/2000

= 1 if t=2000, or 0 otherwise

f/2005

= 1 if t=2005, or 0 otherwise

is the provincial fixed effect (unobserved heterogeneity).

As in Chapter 6, the estimation will be undertaken on the dataset of 26
Indonesian provinces during 1975-2005. All data are set to be in five yearly panel
databases and all growth detenninants variables are used in terms of a five year
average. Given that some of this data stream begins from 1985, namely investment,
openness, government investment spending and financial institution, the estimations
have to be undertaken mainly for the 1985-2005 period.

7.3.1 The spatial lag model
The first application of spatial correlation is an instrumented SAR estimation.
S A R estimation is a global form of spatial autocorrelation that adds spatial lags in the
regression. The spatial lag is actually the weighted average impact of a neighbour's
income per capita. The global form of spatial autocorrelation means the impact on a
region from neighbouring income per capita is also indirectly affected by its own
performance, since as a neighbour the region's income also affects others' income. As a
result, this spatial lag should be an endogenous variable and needs to be instrumented.
Following the step used by Arellano and Bond (1991) to take care of the
endogeneity problem in the right hand side variables, the spatial lag is instrumented to
each variable's own lag value. Specifically, the Arellano and Bond dynamic panel
technique estimates a first difference growth equation but the endogenous right hand
side variables are instrumented by their lag in levels instead of in first difference. This
specification allows the time lag of the spatial lag to be added as an alternative
estimation. This additional variable will capture the past impact of spatial correlation
(Komiotis 2004).
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Table 7.1 Dynamic Panels G R D P per Capita Growth Regression with Spatial Lag,
1985-2005

Ln yn = Ln
GRDP per
capita
Lny,,.;
W.Lny,

Coef.
0.140

Std.
Err.
Coef.
0.071
0.121
-0.070

Std.
Err.
Coef.
0.069
0.115
0.078 -0.014
-0.063
0.036
0.002
0.195
0.014
0.185 -0.386
0.103
0.198
0.030 -0.100
0.032
0.067
0.046
0.089
0.027
0.052
0.047 -0.088
0.108 -0.582
0.041 -0.080
0.037
0.008
0.057 -0.214
0.085 -0.268
0.044
0.228

Std.
Err.
0.071
0.136
0.125
0.040
0.198
0.189
0.106
0.031
0.033
0.048
0.028
0.048
0.109
0.041
0.038
0.062
0.086
0.045

Ln s„
-0.032
0.037 -0.005
Ln pop,,
0.052
0.193
0.024
Ln pop„.j
-0.339
0.184 -0.375
Ln ysch,.
0.163
0.098
0.190
Ln gs„
-0.092
0.029 -0.101
Ln trds,.
0.063
0.032
0.065
Ln rdpc„
0.102
0.045
0.096
Ln fs„
0.040
0.028
0.052
Ln agrs,,
-0.101
0.047 -0.084
Ln servs,,
-0.551
0.110 -0.579
Ln manu,.
-0.054
0.044 -0.078
d\995
0.010
0.037
0.007
02 000
-0.205
0.057 -0.225
02005
-0.243
0.086 -0.273
Constant
0.196
0.044
0.224
Sargan test
Prob> x
0.964
0.997
1.000
Autocorrelation
1st order
0.052
0.039
0.037
2nd order
0.128
0.107
0.116
Note: Areljano and Bond (1991) estimation with predetermined growth determinants.
", and "" are 10%, 5%, and 1% significance, respectively. Coef. = Coefficient, Std. Err.=
Standard Error. N=104, 1=26, and T=4

The main result of SAR estimation in Table 7.1 shows the coefficient of spatial
lag in Indonesia's provincial growth regression is negative and not significant. The
second SAR estimation includes the spatial lag time lag as performed by Komiotis
(2004). This step is introduced to separate the impact of spatial dependence in the past
and also neighbours' dependence on past income (Abel 1990). This inclusion makes
more sense in the growth regression since it is the reduced form of growth trajectory
with lnO;,/;;„.5) as the actual dependent variable and initial income (lny„.5) as the main
growth determinant. The result of the estimation with the additional time lag of spatial
lag also shows that both spatial lag variables are insignificant.
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The diagnostic tests of the estimation ensure the quality of this resuh. The
Sargan tests show there is no significant rejection to the moment conditions used in the
G M M estimation. There is an increase in the autocorrelation of the error terms but it is
not significant enough to cause any inconsistency in the results.
There are two possibilities why the spatial lag is not significant. The main
possibility is that the spatial autocorrelation of provincial income is not significant
enough

to determine the growth process. Another possibility

is the additional

information offered by spatial correlation is already given by the other growth
determinants. This means there is one or more growth determinant that has a significant
correlation to both its own income and also neighbours income.
In this particular case, it seems both these possibilities make some contribution
in estimating the insignificant impact of spatial effect. The inference of Moran's Istatistics in Figure 7.3 already shows spatial autocorrelation among

Indonesia's

provincial economies is only weakly significant. At the same time, the estimation
results in Table 7.1 also show there are some variables affected by the inclusion of
spatial lag. This means those variables should have a significant correlation to
neighbouring income.
Financial institutions and the manufacturing sector are two of those variables.
The inclusion of spatial lag has increased the absolute value of their coefficient and
therefore become significant (Table 7.1). The impact of financial institutions on
economic growth has become significantly positive with the inclusion of spatial lag.
This means the positive impact of financial institutions on G R D P per capita growth is
reduced by its indirect impact through a neighbouring economy
The manufacturing sector is estimated to have a significant negative impact on
G R D P per capita growth after the inclusion of spatial lag in the estimation. This means
the impact of the manufacturing sector on growth is actually significantly lower than
the impact of the mining sector as the comparison basis in the estimation. However, the
indirect impact of this manufacturing impact through a neighbouring region has
resulted in an insignificant impact.
Besides on these two variables, including spatial lag does not impact much on
the significance levels of the other variables. The S A R estimation maintains
openness,

human

capital,

and

infrastructure

as the significant

positive

trade
growth
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determinant while local government investment budget and the shares of the agriculture
and services sectors are significantly negative.
So in general, the impact of neighbouring regions is not significant and this can
be because the significance of spatial autocorrelation in G R D P per capita is already
weak or because the variance of growth determinants can already capture the weak
impact of neighbours.
As discussed in section 7.2.3, the spatial autocorrelation in non mining G R D P
per capita is more significant than in G R D P per capita. As a result, it is necessary to
estimate the impact from a neighbouring economy on non mining G R D P per capita
growth even though the performance of other growth determinants variables is
irrelevant, to some extent, since it is not possible to eliminate the mining element from
the growth determinants. The estimation is conducted using the dynamic

panel

estimation technique with only three growth determinants (investment, population
growth, and human capital) predetermined because this is the specification that can
ensure no rejection of moment conditions as well as no autocorrelation. Table 7.2
confirms the addition of spatial lag does not spoil the quality of the estimation as shown
by the lack of rejection to the moment conditions used for this estimation (Sargan test)
and no significant autocorrelation among error term.
Table 7.2 shows the estimation has resulted in both spatial lags variables (i.e.,
the spatial lag at time t and t-5) being positive and insignificant. This is surprising since
M o r a n ' s I-statistics in Figure 7.5 indicate significant spatial autocorrelation in non
mining G R D P per capita. This means the correlation with other growth determinants
variables should be the reason for the insignificant impact from neighbouring non
mining G R D P per capita represented by the spatial lag.
However, there is no major alteration in the significance level of the growth
determinant. Openness is still the only variable that has a significantly positive impact
on non mining G R D P growth while government spending and the services sector are
variables with a significant negative impact. There are some noticeable changes in the
coefficients of human capital and infrastructure variables but their impacts on non
mining G R D P per capita are still considered insignificant.
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Table 7.2 Dynamic Panels non mining G R D P per Capita Growth Regression with
Spatial Lag, 1985-2005
Ln y j i = Ln
Non mining
GRDP per
capita
Ln^,.;
W.Lny,,

Coef.
-0.149

Std.
Err.
0.090

W.Lny„.5
Ln S/,

Coef.

Std.
Err.

Coef.

Std.
Err.

-0.104

0.084

-0.099

0.086

0.082

0.078

0.058

0.125

0.024

0.100

-0.002

0.037

0.039

0.034

0.037

0.035

-0.085

0.186

-0.158

0.169

-0.154

0.169

-0.370

0.164

-0.306

0.155

-0.300

0.157

-0.029

0.084

-0.094

0.084

-0.097

0.084

-0.076

0.024

-0.067

0.025

-0.068

0.025

Ln rdpc,.

0.064

0.027

0.061

0.027

0.060

0.027

-0.013

0.039

0.000

0.039

0.002

0.040

Ln fs/,
Ln agrs,,

0.015

0.025

0.035

0.023

0.035

0.024

-0.022

0.041

-0.010

0.040

-0.010

0.040

-0.337

0.084

-0.377

0.082

-0.377

0.082

0.045
0.014
-0.238
-0.360

0.035
0.031
0.048
0.069

0.010
-0.014
-0.258
-0.376

0.033
0.031
0.050
0.071

0.010
-0.014
-0.263
-0.377

0.033
0.031
0.054
0.071

Constant
Sargan test

0.355

0.039

0.346

0.041

0.345

0.042

Prob> x

0.490

Ln pop,,
Ln pop„.5
Ln ysch,,
Ln gs„
Ln trds,.

Ln servs,,
Ln manu,,
(/1995
a2000
6C005

0.432

0.797

Autocorrelation
0.817
0.857
1st order
0.655
0.111
0.246
0.108
2nd order
Note: Arellano and Bond (1991) estimation with predetermined investment, population
growth, and human capital.
,
and
are 10%, 5%, and 1% significance. respectively. Coef. = Coefficient, Std. Err.=
Standard Error. N=104, 1=26, and T=4

To sum up, the application of SAR reveals the spatial lags included in the
growth regression do not have a significant impact on the growth process of both
G R D P per capita and non mining GRDP per capita. The weak spatial autocorrelation of
G R D P per capita should be one of the reasons for this insignificant impact. In addition,
the correlation of some growth determinants with the spatial lags is another reason for
the insignificant impact. This can be seen from the changes of those

growth

determinants' coefficient as a result of the inclusion of spatial lag. The latter reason is
the only possible explanation for the insignificant impact of spatial lags on non mining
G R D P per capita since the spatial autocorrelation of this income proxy is significant.
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Although there is no noticeable change in the significance level of the non G R D P per
capita growth determinants, there are some changes in the magnitude of their
coefficient.

7.3.2 Spatial error
Another

spatial

autocorrelation

model

is

designed

to

acknowledge

the

possibility of spatial autocorrelation in the error term. This model can sort out the
heteroskedasticity in the error term of the growth regression to get a better inference of
the model. Nevertheless, the first step of implementing this model is actually to test the
hypothesis of whether there is a spatial autocorrelation in the estimation error. If the test
shows insignificant spatial autocorrelation in the error the spatial error may not be the
best technique to deal with any heteroskedasticity in the regression.
Given that the growth regression implements the Arellano and Bond (1991)
estimation technique that used a first differencing model, the spatial autocorrelation test
will be conducted on the first difference of error terms (AM,, , which means M„-M„.5)
instead of M„ . This spatial autocorrelation test will be implemented on the error of the
non-spatial growth regression as well as the growth regression with spatial lag (SAR).
This is because the inclusion of spatial lag in the regression may already clear up the
heteroskedasticity problem due to spatial autocorrelation. On the other hand, the SAR
estimation may also cause the error term to have spatial autocorrelation especially if the
non-spatial growth regression actually produces an error term that is not spatially
correlated. In this case, the growth regression has to implement SAR and SEM at the
same time.
The spatial autocorrelation tests on the growth regression's error term show the
non-existence of spatial error autocorrelation in the estimation result for G R D P per
capita. The P-value in Table 7.3 is the P-value of a 1-tail significance level test and this
shows only the error term of the 1995 estimates (i.e., from the estimation of the first
difference equation for 1985-1995) with the inclusion of spatial time lag is significant
at the 10% level. This means there is no significant spatial autocorrelation in the error
term of the dynamic panel estimation of G R D P per capita growth and the application of
SAR may result in significant spatial correlation in the error term especially if the time
lag of spatial lag is also included in the estimation. As a result, there is no need for
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spatial error model implementation in this regression. The results also show the
inclusion of insignificant spatial lags in the regression models that are actually free
from spatial error correlation may increase the possibility of spatial error correlation in
the SAR estimation. This is not always true since Table 7.3 also shows the inclusion of
a spatial lag can also reduce the spatial correlation of the error term.

Table 7.3 Spatial Errors in G R D P per Capita Growth Regression, 19852005
Model

l-statistics

P-value

AUI990

-0.084

0.403

AUI995

-0.267

0.103

AU2000

0.088

0.223

AU2O05

0.002

0.406

AUI990

-0.047

0.484

AUI995

-0.269

0.100

AU2OOO

0.148

0.133

AU2O05

0.021

0.364

Spatial lag ( S A R ) model

AUI990

-0.084

0.402

with spatial time lag

AUI995

-0.287

0.083

At/2000

0.119

0.171

Non spatial

Spatial lag ( S A R ) model

-0.012
0.438
AU2005
Note: The test of spatial correlation in error term is conducted based on Equation
(3.48). It is conducted on the error term of Aln>'„ = YyAlnyij.s+AX',, y, +AZ'„
+Au„
in the dynamic panel growth regression.

The spatial autocorrelation test on the error from the non mining G R D P per
capita estimation also shows the non-existence of spatial error autocorrelation. Table
7.4 shows all error terms from either non-spatial or SAR estimations on non mining
G R D P per capita are not significant at the 10% level. This confirms the spatial error
model is not necessary in the dynamic panel growth regression of non mining G R D P
per capita for the period 1985-2005.
The non-existence of spatial error autocorrelation means the unexplained factor
of this regression is not spatially auto correlated. This also means there is no
undisclosed information that can explain any existence of spatial autocorrelation in the
estimation. This conclusion raises the question of how to explain the existence of
spatial autocorrelation in non mining G R D P per capita since the insignificant spatial lag
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and spatial error means these two factors fail to provide an adequate explanation. As
was said in the introduction, this chapter is not going to conduct an in depth analysis of
how and w h y the provincial economies correlate with each other. Nevertheless, the next
section will discuss the existence of spatial autocorrelation in the growth detemiinants
to at least have better information about the spatial autocorrelation in provincial income
(i.e., G R D P per capita and non mining G R D P per capita)

Table 7.4 The Spatial Error in non mining G R D P per Capita Growth Regression,
1985-2005
I-statistics

P-value

AWI990

-0.063

0.447

AUI995

0.043

0.318

AU2000

0.064

0.272

AU2005

0.061

0.283

AUI990

-0.098

0.372

AUI995

0.018

0.371

At/2000

0.037

0.327

AO2005

0.059

0.287

AUI990

-0.082

0.406

AUI995

0.025

0.355

AU2000

0.046

0.308

Model
Non spatial

Spatial lag (SAR) model

Spatial lag (SAR) model
with spatial time lag

0.263
AU2005
Note: The test of spatial correlation in error term
(3.48). It is conducted on the error term of Alny„ = yyAln>'„.5+AX „ y, + A Z „ y ^ +Au„
in the dynamic panel growth regression.
0.072

7.3.3 Spatial Autocorrelation of growth determinants
M o r a n ' s I statistics examine the spatial autocorrelation of the 10 main growth
determinants - investment, population growth, human capital, government spending,
openness, infrastructure, financial institutions, and the shares of the agriculture,
services and manufacturing sectors. This analysis applies for the period of SAR
estimation in section 7.3.1, which is 1985-2005. Following the inference of I-statistics
by Cliff and Ord (1973), the 80% significance interval (i.e., 10% significance level for
each tail of distribution) of I-statistics are from -2.65 to 1.86. With this significance
interval, there were spatial autocorrelations in six of the ten main growth determinants.
A m o n g these, only three (population growth, infrastructure, and manufacture sector)
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experienced positive spatial autocorrelation for the entire period of 1985-2005 (Figure
7.7).

Figure 7.7 Spatial Autocorrelation of Growth Determinants,
1985-2005
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Note: I-Statistics are computed based on contiguity among provinces and their logarithmic value.

T h e distribution of these three growth determinants on the m a j o r island groups
(Sumatra, Java-Bali, Kalimantan, and Sulawesi) is the m a i n explanation for the spatial
autocorrelation of these three variables. Java-Bali had m u c h lower population growth
than the other island groups during 1985-2005. This is followed by Sulawesi, Sumatra
and K a l i m a n t a n with a very close margin a m o n g them. The fact that the northern
provinces of Sumatra had a relatively lower population growth than S u m a t r a ' s Southern
provinces during 1985-2005 also increased the spatial autocorrelation.
In the case o f per capita roads infrastructure, Sumatra w a s the highest m a j o r
island group in 1975 followed by Sulawesi while Java (the third) and Kalimantan (the
fourth) w e r e closed to each other. Nevertheless, the spatial autocorrelation of roads per
capita w a s not significant in 1975, but b e c a m e significant in the 1980s w h e n Java-
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Bali's roads per capita became far below the other major island groups. As a result, this
spatial autocorrelation pattern is determined mainly by slow roads development in JavaBali. This slow development was mainly due to the small land area (around 7% of
Indonesia's total land area).
Unlike the previous two growth determinants, the share of the manufacturing
sector in Java-Bali was relatively higher than in the other major island groups during
1985-2005. This was followed by Kalimantan and Sumatra which were closed to each
other

while

Sulawesi's

manufacturing sector

share

was

far below

the

others.

Nevertheless, the spatial autocorrelation of the manufacturing sector is not as high as
population growth and roads per capita. This is because there were some provinces
outside Java-Bali that also had high manufacturing sectors in 1985-2005, such as Aceh,
North Sumatra, and East Kalimantan.
Among six variables which had significant spatial autocorrelation during 19852005, three (human capital, government spending, and financial institution) did not
experience autocorrelation for the entire period. The spatial autocorrelation of human
capital, although positively significant during 1985-1992, and again in 2005, began to
decrease gradually from 1985. This was mainly due to more equalized human capital
among all major island groups. Nevertheless, spatial autocorrelation increased after
1995 and became significant in 2005. The standard deviation of human capital did
increase after 1995, but the increase was insignificant especially compared to the
increase in average human capital.
The spatial autocorrelation

of government

spending became

significantly

positive from 1990 but was insignificant in 1998, 2000, 2004, and 2005. The significant
autocorrelation was likely to be the result of increased spending in Kalimantan,
Sulawesi and the southern provinces of Sumatra. This can also be seen as the effort
from government to increase the facilities and services in areas where they were
lacking.
Financial institutions variable is the only growth determinant that experienced
negative spatial autocorrelation during 1985-1990. This negative spatial autocorrelation
was likely to be because financial institutions were only liberalized in 1983, so that
their development was not yet well spread. For example Jakarta, which was the centre
of

financial

institution development, is a neighbour of West Java, where

financial
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institutions size was below the national average. Another factor that results in negative
spatial autocorrelation is that most o f the mineral-rich provinces' neighbours had the
above average

financial

institutions size while the size in the mineral-rich provinces

were a m o n g the lowest.
The significant spatial autocorrelation o f the six growth determinants may be
the source o f the spatial autocorrelation o f G R D P per capita and non mining G R D P per
capita. Population growth, infrastnicture, and the manufacturing sector may have a
contribution in the explanation because these variables experienced significant spatial
autocorrelation

for the entire

1985-2005 period.

Theoretically, the role o f these

variables in correlating neighbouring economies is acceptable when population growth
in neighbouring regions is connected. This is probably due to migration between these
provinces and a similar fertility rate. Roads infrastructure for transportation should
increase the interaction o f two neighbouring economies due to increasing mobility. The
manufacturing sector theoretically has higher linkages than the services or agriculture
sectors since it may need input from other manufacturing sectors or may produce output
that can be used by the manufacturing sector in a neighbouring economy.

7.4 Conclusion
Recent attempts to understand the growth process at the sub-national or regional
level have applied growth theory and adapted it to the spatial dimensions o f a regional
economy. This dimension is increasingly important because there is no barrier in term
o f economic activities at the division o f the sub-national administrative regions. A s a
result, the impact o f neighbouring economies on their o w n performance is often
significant.
To apply this framework to Indonesia requires that account be taken o f its
distinctive features as an archipelagic country. This means the administrative regions
m a y have natural barriers in the form o f water boundaries that can limit interaction
between two regions. This assumption is confirmed by the fact that spatial correlation
o f G R D P per capita as a proxy o f Indonesia's provincial income is weakly significant
based on contiguity among provinces and is not significant based on distance.
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The lack of spatial autocorrelation in Indonesia is also affected by the mining
sector since mineral endowments in Indonesia are not located close to each other. As a
result, the output of the mining sector can reduce the significance of spatial
autocorrelation, especially if there is a lack of linkages from the mining sector and as a
result no spillover effect from that sector on a neighbouring economy. The spatial
autocorrelation test confirms this by showing there is significant spatial autocorrelation
of non mining GRDP per capita based on contiguity among provinces. However, there
is still no significant spatial autocorrelation based on distance. This shows the earlier
conclusion that a water boundary between two provinces limits their interaction is still
acceptable.
However, the inclusion of a spatial lag to acknowledge the spatial
autocorrelation in the growth regression shows an insignificant impact in both GRDP
per capita and non mining GRDP per capita. In addition, the inclusion has not made
much difference in the performance of growth determinants in the spatial estimations
when compared to the original non spatial estimation especially in non mining GRDP
per capita growth regression. Although the estimation in GRDP per capita does not
much affect the performance of significant growth determinants, it shows the
contributions of financial institutions and the manufacturing sector are more significant
if the impact from a neighbouring economy is controlled. The error term of the
regression is also shown to have insignificant spatial autocorrelation.
All these results can conclude there is no significant need to implement a spatial
econometrics technique in Indonesia's provincial growth regressions. Nevertheless, the
finding that the spatial factor is insignificant in explaining the possible interaction
among provincial economies does not mean there is no interaction among these
economies. Accordingly, next chapter will discuss another factor that may become the
source of provincial economies interaction in Indonesia, i.e., migration.
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Chapter 8

The Impact of Internal Migration

8.1 Introduction
Migration refers to the mobility of people changing their residential status from
one region to another. By this definition, the scope of migration is broad with regard to
a migrant's mobility, range of time and area. For example, it can include both an
international migrant who moves across countries and an internal migrant who moves
between regions within a country. Migration has become an important part of the
growth literature especially in sub-national studies. The borderless condition is the
main reason why migration gets relatively more attention in sub-national growth
studies. Strict immigration regulations, especially in high income countries, have meant
the role of migration is considered less significant in cross-country studies.
A significant rate of migration should play an important role in the economic
growth of both a migrant's origin and destination. This is because both the labour force
and some other growth determinant will be altered by population mobility and what
they bring to their destination or take from their origin. So, theoretically, migration is
also an interaction channel between two economies and plays a major role in their
economic growth. Yet, besides the rapid development in the theoretical growth analyses
o f migration growth relationships, empirical studies of migration's impact on the
growth process only began to flourish after Barro and Sala-I-Martin (1991) applied
growth regression to a US sub-national study.
Internal migration is an important aspect in Indonesia's provincial economic
growth not only because of its magnitude but also because it has been government
policy in encouraging economic convergence in Indonesia. Based on the 2000 census
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data, approximately 10% of the Indonesian population was not b o m in the province
where they reside and around 3% resided in different provinces again five years earlier.
Some of these migrants were participants in the central government transmigration
program that moved people from Java to other Indonesian provinces. The program not
only moved people but aimed to promote development in remote and impoverished
areas and balance the voluntary movement of people to Java. So the program is directly
related to the convergence progress, since it is designed to contribute to the equalisation
of the distribution of development in Indonesia. This program also shows

how

migration has played an important role in Indonesia's provincial growth process.
The specific goal of this chapter is to be a starting point in analysing the pattern
of Indonesia's internal migration and its impact on provincial growth. The chapter
employs Indonesian provincial population data from the census of 1980, 1990 and 2000
to get a five yearly pattern of population mobility during 1975-2000. The pattern will
be analysed further using the Barro and Sala-I-Martin (1991 and 1995) procedure in
examining the impact of migration on the convergence process and using the Arellano
and Bond (1991) dynamic panel estimation to examine the impact on provincial
growth. The analytical framework has been much developed in recent years with the
advancement of the gravity model and the inclusion of migration cost (Greenwood
1997, Andrienko 2004, Fan 2005, and Phan and Coxhead 2007). Nevertheless, this
thesis is not aiming to develop further discussion beyond building a bridge for further
research in this area.
The outline is as follows. The second section discusses the pattern of internal
migration in Indonesia. The third section discusses the hypothesis and estimation
method. The fourth section presents the empirical estimations results and interpretation.
The last section contains conclusions.

8.2 Brief Theoretical Review
As discussed in Chapter 2, there has been much debate on the impact of
migration on growth in theoretical studies. The debate has identified several aspects as
determinants of the impact of migration on the growth of both regions.

These

determining aspects are the diminishing return of labour, the human capital of migrants.
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transfers and remittances from migrants, and the increased motivation of a non-migrant
to acquire human capital.
Diminishing returns to labour have played an important role in determining the
impact of migration on a region's development. The most well known discussion on
this is Harris and Todaro's (1970) analysis of the Lewis (1954) model of a labour
surplus economy. The work is based on how labour mobility from a labour surplus
economy (rural agriculture sector) lowers the expected real income of workers in the
destination economy (urban manufacturing sector) to the level of real income in the
labour surplus economy. The same principle can be applied to the neoclassical Solow
(1956) model as implied by Barro and Sala-I-Martin (1991). Faini (1996) and Fujita et
al. (1999) criticise the hypothesis postulated by these models mainly because the
mobility of the labour should attract new capital to move in the same direction.
The inclusion of human capital embodied in skilled migrants changes the
direction of the impact of migration on growth. It was discussed in the form of the
migration of labour with high skill or productivity before the introduction of migration
models with explicit human capital as one of the production inputs, following the Lucas
(1988) growth model.'"' Basically, this inclusion raises the brain drain theory that says
emigration lowers a region's economic growth rate because emigrants have higher
human capital than the average work force and hence, deplete the level of human
capital. On the other hand, the impact on the migrant's destination also depends on the
relative level of the immigrant's human capital.
Empirically, Barro and Sala-I-Martin (1991) indicate two similar results from
their estimation of the migration impact on convergence in the US and their indirect
calculation of this impact when the human capital of migrants is recognised. Moreover,
Beine et al. (2001) show empirically that the impact of migration on growth is only
significant through human capital accumulation and not directly on growth
Related to this inclusion of human capital, Bhagwati and Hamada (1974) argue
that labour market structure also has a role in determining the impact of migration on
growth. As an illustration, if there is unemployment of skilled labour the job vacated by
the emigrant can be filled and emigration will have a positive impact on the origin's

See Grubel and Scott (1966), Johnson (1967), and Grubel (1975) for the model with implicit human
capital as an input, while the flow o f human capital explicitly shown in Miyagiwa (1991) and Haque and
K i m (1995).
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income per capita. However, if there is unemployment in the unskilled sector, it is
necessary to educate unskilled labour to fill the vacancies. The cost of this education
will determine the impact of emigration.
The brain drain theory has a criticism in the form of brain gain theory that
basically argues emigration of skilled labour may increase the origin's human capital
since migration already increases the motivation to accumulate human capital."*^ Beine
et al. (2001) re-examine the issue of "brain drain" versus "brain gain" and arrive at a
moderate position.
Another benefit from migration is income remittances transferred by migrants to
their region of origin. The theoretical background of a remittance is mostly based on
migration analysis that emphasises family as a unit of decision making (Stark and
Lucas 1988, and De Haan 1999). The impact of remittances on economic growth also
depends on how this remittance is used in the economy of the migrants' origin
(Rapapport 2000, Ratha 2003).

8.3 Internal M i g r a t i o n in Indonesia
Migration itself is a broad concept that can be further categorized to be more
specific in terms of space and

time.

In terms of space, people can

migrate

internationally, internally in a country, or more locally such as inside a province or
from a rural to urban area. In terms of time, the common theoretical categories of
migration in the literature are commuting, circular and permanent migration. Categories
in the Indonesian population database are lifetime and recent migration, and these do
not exactly reflect the theoretical categories (Muhidin 2002).
In this particular chapter, empirical analysis is conducted on Indonesia's recent
internal migration. Internal migration in this case means the mobility of people within
Indonesia, i.e., between provinces, while recent migration means a migrant has moved
in the last five years and not returned. This is indicated by the number of people who
lived in a different province five years earlier. This category of migration is chosen
since it is the most suitable to analyse the impact of people mobility on five years

' See Mountford (1997), Stark et al. (1997), Vidal (1998), and Dos Santos and Postel-Vinay's (2003).
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provincial growth. However, tiiis also means the impact of migrants who already
returned within this five year period will be ignored.
This chapter does not conduct the analysis on lifetime migration, which is
indicated by the number of people who lived in a different province where he or she
was born. This is mainly because the analysis is concentrated on the impact of five
years migration flows on five years income growth while lifetime migration represents
the stock variable and hence indicates the impact of a migration network more than the
impact of migration flow.

8.3.1 The magnitude o f migration
In general, it is actually hard to judge whether the rate of migration in Indonesia
is relatively high. This is because the data available from other internal migration
studies is mostly the net and not total value of migration. In the case of Indonesia's
recent migration, approximately 3% of the population reside in a different province to
where they were residing five years earlier (Table 8.1). According to Hugo et al.
(1987), this is still far below the figures of developed countries such as USA and
Australia and is just above the figure for Vietnam at 2.6% (Phan and Coxhead 2007).
There was not much fluctuation recorded in the percentage of Indonesia's
overall recent migration. In 1980, 2.8% of Indonesia's population lived in a different
province to five years earlier (Table 8.1). This number had increased to 3.3% in 1990
before falling to 2.8% in 2000. This percentage was not distributed evenly. Indonesia's
capital city, Jakarta, always had the highest mobility with approximately 20% of its
population migrating in or out of the province. East and West Nusa Tenggara had the
lowest mobility in 1980 and 1990 with less than 2.5% of their population migrating.
Their percentage of emigrants increased during 1980-2000 and East Java became the
province with the least mobility either to or from any other province in 2000.
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Table 8.1 Provincial Migration Rates, 1980, 1990 and 2000 ( % )

Aceh
North Sumatra
West Sumatra
Riau
Jambi
South Sumatra
Bengkulu
Lampung

1975-1980
Immigrant
Emigrant
2.25
1.29
1.22
2.51
3.14
5.20
5.20
3.05
8.78
3.19
5.60
3.50
10.17
2.72
12.91
1.35

1985-1990
Immigrant Emigrant
1.88
1.68
1.21
3.08
3.60
4.88
8.59
3.48
3.82
7.73
3.85
3.66
2.97
8.08
2.64
3.99

1995-2000
Immigrant
Emigrant
9.56
1.00
1.37
3.45
6.02
2.90
2.43
12.55
3.94
5.12
2.35
2.55
4.97
2.65
2.51
2.50

Jakarta
West Java
Central Java
Yogyakarta
East Java
Bali

13.55
2.18
0.79
3.82
0.75
1.67

7.46
2.02
4.01
3.00
2.19
2.41

11.08
4.30
1.49
5.97
1.09
2.57

13.14
1.64
4.43
4.57
2.18
2.23

9.20
3.61
1.26
6.79
0.58
3.05

10.92
1.39
3.54
4.58
1.64
1.68

West Nusa Tenggara
East Nusa Tenggara

0.99
1.00

1.71
1.49

1.21
0.85

1.28
1.62

1.76
2.12

1.50
1.67

West Kalimantan
Central Kalimantan
South Kalimantan
East Kalimantan

1.81
6.05
3.38
10.59

1.37
2.11
2.63
2.18

1.54
6.47
4.18
11.59

1.61
3.18
3.36
4.50

1.49
7.77
3.34
7.17

1.38
1.66
2.36
2.08

North Sulawesi
Central Sulawesi
South Sulawesi
Southeast Sulawesi

2.43
7.52
1.10
6.35

2.12
1.72
2.81
3.91

1.52
4.64
1.83
6.15

2.29
1.95
2.60
3.32

1.86
4.26
1.15
7.13

2.19
1.77
2.41
1.52

Maluku
Papua
TOTAL

3.75
3.41
2.83

2.35
1.79
2.83

4.27
5.12
3.26

2.51
2.38
3.26

1.49
4.31
2.82

6.67
2.09
2.82

Source: Population census (BPS) 1980, 1990, 2000.
Note: Emigration rate is the ratio of emigrants to total population

five

years previously

while

Immigration rate is the ratio of immigrants to total population above five years old of age
currently.

The immigration rate was more unevenly distributed than the emigration rate
and its pattern changed significantly from one decade to another. During 1975-1980,
Jakarta, Lampung, East Kalimantan and Bengkulu received migrants equal to more than
10% o f their population, while Central Java, East Java, West Nusa Tenggara, East Nusa
Tenggara and South Sulawesi had only around or less than 1% o f immigrants (Table
8.1). This rate changed considerably over the next two decades, with Riau growing to
be the only province with immigrants more than 10% o f its population during 1995-

247

2000. This was after its immigrant rate had increased by nearly four percentage points
for both the 1985-1990 and 1995-2000 periods. This trend was fuelled by industrial
development in Batam and the palm oil estate in Kampar while other provinces had
become less attractive to migrants. This was especially true for Lampung which had the
second highest number of immigrants, at 12.9% during 1975-1980. This dropped by 8.9
percentage points during 1985-1990 and by 1.5 percentage points during 1995-2000.
Meanwhile, Jakarta, the province with the highest number of immigrants during 19751980 at 13.6%, had its immigrant numbers drop by 2.5 and 2.0 percentage points in
1985-1990 and 1995-2000, respectively. Although 12 of 26 provinces had much lower
falls or increases, the distribution of the immigrant rate changed significantly over these
two decades.
On the other hand, the rate of emigration was more evenly distributed among
provinces than the immigration rate. No provinces had more than 10% or less than 1%
of their population emigrate to other provinces during 1975-1980. Jakarta had the
highest percentage of emigrants at 7.4%., followed by West Sumatra (5.2%) and Central
Java (4.0%), while Aceh was the province with the lowest emigration at 1.3% (Table
8.1). Jakarta was the only province with more than a 10%) emigration rate with most of
these migrants moving to the surrounding area during 1985-1990 and 1995-2000. The
percentage of emigration from Jakarta to West Java increased from 64.6% of Jakarta's
total emigrants during 1975-1980 to 70.0% in 1985-1990 and then 75.6% in 1995-2000.
The provincial emigration rate was also similarly distributed between 1980 and 2000
except for the conflict area. For example, the Maluku and Aceh emigration rate only
rose by 0.4 and 0.2 percentage points, respectively, during 1985-1990, but j u m p e d by
7.9 and 4.2 percentage points, respectively, during 1995-2000 due to the conflict.
These migration data come from Indonesia's population census conducted every
ten years. Given that migration is measured based on five year periods of difference in
residential province, there are gaps of migration data in between each

census.

Indonesia's central statistics agency (BPS) actually conducts a survey using a similar
questionnaire in the middle of the two censuses called SUPAS, so the information gaps
can be filled. However, the percentages of recent migration from SUPAS, at 1.95%) in
1985, 2.39%o in 1995, and 1.94% in 2005 show the survey must have underestimated
the extent of migration (Table 8.2). This was significantly below the result of the
population census but the other social and economic indicators from these time periods
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indicate the opposite direction. As a result, Muhidin (2002) suspects this was mainly
due to a sample selection problem. This is probably because it is more difficult in the
random survey to find new migrants who have yet settled down since lifetime migrants
are less significantly underestimated in SUPAS. Nevertheless, he also maintains this
information is still valuable in terms of immigration and emigration distribution across
provinces since the patterns are reasonably similar to the result from the censuses.
Table 8.2 Provincial Migration Rates, 1985, 1995, and 2005 (%)
1980-1985

1990-1995

2000-2005
Emigrant

1.42
2.01
3.77
3.7
2.52
2.9
2.94
2.78

Immigrant
1.17
1.02
2.65
6.76
2.81
1.04
2.33
1.42

7.12
3.17
1.3
6.09
1.31
2.2

9.62
1.31
2.7
4.2
1.33
1.72

7.08
2.05
1.11
6.08
0.75
2.49

8.87
1.04
2.23
2.90
1.03
1.28

0.63
0.94

1.13
0.81

1.1
1.4

0.72
0.90

0.87
0.82

0.81
3.52
2.8
6.52

0.78
1.96
2.56
2.47

1.35
2.51
2.63
6.75

1.06
2.95
2.19
3.83

0.45
1.81
2.12
5.87

0.90
2.69
1.43
1.94

0.72
2.17
0.8
7.46

1.47
0.94
1.55
1.47

0.89
4.11
1.84
3.97

2.01
1.67
2.22
2.85

1.03
2.59
1.36
2.35

1.30
1.38
1.83
1.78

Maluku

1.75

1.83

1.25

2.49

0.95

2.34

Papua

4.66

1.71

3.18

1.61

2.36

1.56

2.39

1.94

1.94

Immigrant
1.48
0.74
2.38
4.2
3.56
2.29
4.15
2.52

Emigrant

Immigrant

Emigrant

0.85
2.02
4.14
2.17
2.2
2.44
1.79
1.71

0.83
1.03
3.55
4.28
2.69
2
5.25
1.93

Jakarta
West Java
Central Java
Yogyakarta
East Java
Bali

9.88
2.1
0.72
4.23
0.6
0.98

6.03
1.33
2.51
3.88
1.2
1.12

West Nusa Tenggara
East Nusa Tenggara

1.06
0.67

West Kalimantan
Central Kalimantan
South Kalimantan
East Kalimantan
North Sulawesi
Central Sulawesi
South Sulawesi
Southeast Sulawesi

Aceh
North Sumatra
West Sumatra
Riau
Jambi
South Sumatra
Bengkulu
Lampung

TOTAL

1.95

1.95

2.39

1.53
1.90
3.14
1.86
2.19
1.57
2.14
1.71

Source: SUPAS (BPS) 1985, 1995,2005
Note: Emigration rate is the ratio of einigrants to total population five years previously while
Immigration rate is the ratio of immigrants to total population above five years old of age
currently. The number for Aceh in 2005 is estimated based on the data of other provinces.
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Another important aspect in Indonesian internal migration is the transmigration
program. It is the official central government migration program that began in 1951.
The main purpose of this program was initially to balance provincial population density
especially between inner Java-Bali-Lombok and the rest of Indonesia. In the beginning,
participants in this program received a full subsidy of 2.25 Ha of land

area,

transportation, training, and basic needs for 5 years. This subsidy was substantially
decreased

after the transmigration

cutback

in the

1987/8 budget.

The

central

government changed the main strategy of full facilitation after 1995. From that time,
people were encouraged to migrate based on provision of information on opportunities
in new places. However, before this, transmigration can be differentiated from other
forms of migration by the provision of government funded capital and infrastructure
that followed the transmigrants to their new destinations.
The infrastructure development that accompanied transmigration was the reason
for this program's substantial success in the 1970s and 1980s. The number of people
who participated was significant and regional development expanded as a result. Up to
1990, 8 million people had been reallocated from Java (i.e., gross flows) with new
employment

opportunities

created

for

approximately

1.5

million

families

(Tjiptoherijanto 1995). This mobilisation increased the probability of developing
abundant land resources for agricultural activity. Rice (1989) notes, in addition to
solving the labour shortage, the program also encouraged the government to build
infrastructure in remote areas. This is supported by A m d t (1983) who argues that given
the problems of soil fertility and different farming systems in destination areas,
government intervention in developing and preparing these transmigration areas was a
substantial factor in the project's success.

8.3.2 Migration and income differential
One of the basic assumptions of migration analysis in growth theory is that
people migrate in search of a better income. As a result, the direction of migration
should be from a poorer to a richer region. The proxy of income used here is gross
regional domestic product (GRDP) per capita. The main reason for using this proxy of
income is because the impact of migration will be analysed as one of the growth
determinants and Chapter 6 shows G R D P per capita is more appropriate for this. In
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addition,

the

data

for m i g r a t i o n

includes

people

who

migrated

to take

up j o b

o p p o r t u n i t i e s in the m i n i n g sector.
Showing

a

positive

relationship

between

net

internal

migration

and

the

l o g a r i t h m i c v a l u e of initial i n c o m e is o n e w a y to m e a s u r e the hypothesis that p e o p l e
m i g r a t e in search of better i n c o m e ( B a r r o a n d Sala-I-Martin 1995, C a s h i n and Sahay
1996). N e t internal m i g r a t i o n is m e a s u r e d b y the ratio of net m i g r a n t s f r o m a n d to e v e r y
o t h e r p r o v i n c e in Indonesia to the total p o p u l a t i o n . B e c a u s e this is not the m i g r a t i o n
rate of o n e p r o v i n c e to a n o t h e r p r o v i n c e initial i n c o m e should be c o m p a r e d to a v e r a g e
initial i n c o m e . H o w e v e r , g i v e n the n u m b e r f o r average initial i n c o m e is c o n s t a n t in a
cross

section

data,

average

initial

income

can

be

excluded

in this

correlation

measurement.

Figure 8.1 Migrations and Initial Income, 1975-1990
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Figure 8.1 shows the hypothesis that people migrate to a higher income
province is valid for Indonesia. Migration data from population censuses as well as
from SUPAS show average net migration is positively related with the logarithmic
value of initial income. However, the coefficients of correlation between migration and
income are not high. The highest correlation is for the period 1980-1985 at 0.43
followed by the period 1985-1990 at 0.38 (Figure 8.1).

This correlation is low for

1990-1995 at 0.08 but is estimated to be higher at 0.20 for 1995-2000 and 0.38 for
2000-2005 (Figure 8.2).

Figure 8.2 Migrations and Initial Income, 1990-2005
15

Riau

10

(D

nj
L.

>: C.Kal

I^
ro
V-

O)

E
0)

Aceh
-10

-0.5

0

0.5

1

1.5

2.5

Ln of initial GRDP per capita
X 1990-1995
1990-1995

X 1995-2000
--

1995-2000

•

2000-2005

—

2000-2005

Source: S U P A S (BPS) 1995, 2005, Population census (BPS) 2000
Note: Net migration rate is the ratio of net migrants from and to every other province in Indonesia to the
total population.
The Line is a linear regression (with constant) between net migration and initial income.
The n u m b e r at the end of the line is the correlation between net migration and initial income.
Abbreviations: W . S u m = W e s t Sumatra Bkl=Bengkulu, Lmp=Lampung, C.Jav=Central Java, Jkt=Jakarta,
E.Kal=East Kalimantan.

The reasons for the insignificance of the migration-income relationship are
different for each period. In 1975-1980, movement to high income provinces such as
Jakarta and East Kalimantan was high but, at the same time, the transmigration program
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was attracting people to lower income areas such as Lampung and Bengkulu. In 19801985, the percentage of net migrants in Lampung fell dramatically, partly due to the
announcement that the area was officially closed for transmigration (Bakir and Humaidi
1989). This increased the correlation between income and migration, although some
transmigration areas such as Sulawesi and Bengkulu, were still receiving significant
migrant inflows. In 1985-1990, Jakarta began an outflow of migrants to surrounding
areas in West Java. As a result. West Java had a substantial increase in net migrants.
This lowered the correlation between migration and income. During 1990-1995, the
correlation between migration and income became small. Negative net migrants in
Aceh and Jakarta contributed to this condition. The correlation for 1995-2000 is
considerably higher, even though net migration for Aceh and Jakarta was still negative
owing to the substantial increase in net migrants to Riau.
To gain more understanding about the relationship between migration and
income, the analysis should be extended. To do so, the analysis can focus on the
migration flow among three categories of provincial income based on G R D P per capita
- low, medium and high. In general, the major migration flows were between medium
and high income provinces. They comprised 32% of all migration flows during 19751980 increasing to 39% during 1985-1990 and more than 4 0 % during

1995-2000

(Table 8.3). The flow from medium to high income provinces was higher except during
1985-1990.
Table 8.3 Migration by Groups of Income Level (%)

F
r
o
m

High
Medium
Low

High
3.6
20.6
15.4

1975-1980

1985-1990

To

To

1995-2000

To

Medium
11.8
8.8

Low

High

Medium

Low
8.5

High
7.8
23.8

Medium
20.7
24.4

4.3
14.9

3.3

21.2

5.7

Low
3.1
7.4

18.3

10.5

11.3

9.2

12.8

14.3

5.4

3.8

5.5

3.6

Source: Population census (BPS) 1980, 1990, 2000.
Note; The classification is based on the income tercile, the highest to the 9"" income provinces are
classified "High", the lO"" to the 17"' incoine provinces are classified "Medium", and the 18"" to
the lowest income provinces are classified "Low".

The migration flow from low income provinces to medium and high income
provinces

was

still

significant

in

Indonesia

during

1975-1980

and

1985-1990,

comprising approximately 2 6 % of all migration flows. The lower number of migration
from lower income provinces was mainly because of the low emigration rate from East
and West Nusa Tenggara although the low number of the population in low income
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provinces was also one of the reasons. H u m a n capital must play a role in determining
the low migration rate from West and East Nusa Tenggara, since the migration rate
from Maluku or Southeast Sulawesi (where human capital is higher) was still much
higher than for the two Nusa Tenggara provinces. However, the number dropped to
only 9 . 3 % during 1995-2000. Thus drop was a result of the large increase in the
migration amongst medium income provinces partly because of the 1997-2000 crises
and conflict.
As expected, the opposite direction of this flow (i.e., from high and medium
income provinces to low income provinces) was low at below 15% of all migration,
except during 1975-1980, when the flow from medium to low income provinces alone
was 14.9%. The transmigration program was the main reason for this high flow to low
income provinces in that period.

8.3.3 Migration and u n e m p l o y m e n t

In general, the Harris and Todaro (1970) model expects labour to move from a
labour surplus to a labour shortage economy. In other words, labour should move from
a high unemployment region to a low unemployment region. This was not always the
case for Indonesia because there are some cases where labour migrated to high
unemployment provinces. This actually reflects the Harris and Todaro's

(1997)

prediction that migrant may take the risk to move to high unemployment region in
order to get higher wages since the main reason for this migration flow to some high
unemployment provinces is because high unemployment areas are often located in the
high income provinces in Indonesia. Moreover, these high income provinces are
corresponding with better facilities and services.
The correlation between unemployment and income was only 0.16 and 0.07 in
1975 and

1980, respectively, but j u m p e d to 0.66 and 0.59 in 1985 and

1990,

respectively. It decreased to 0.37 in 1995 before increasing again to 0.70 in 2000.
Provinces with high unemployment in Indonesia actually offer more j o b opportunities
as they are mostly urban areas that theoretically provide more j o b opportunity (Harris
and Todaro 1970) compared to rural areas. A high proportion of this unemployment is
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educated youth labour because they are unwilling to take the j o b below

their

expectations (Manning and Junankar 1998).

Figure 8.3 Migrations and Unemployment, 1975-1990
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The correlation between net migration rate and initial unemployment rate shows
positive signs for the 1980-1985 and 1985-1990 periods (Figure 8.3), meaning most
people migrated to unemployment areas in those periods. In 1980-1985, migration to
Jakarta dominated this positive correlation. In addition, the transmigration program to
Central Sulawesi and the migrating culture of West Sumatran people also played an
important role. In the period 1985-1990, Jakarta began to have negative net migration,
but most of these migrants went to surrounding areas in West Java that also had a high
unemployment rate (fifth highest in Indonesia). Nevertheless, migration to Riau and
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East Kalimantan seemed more influential in producing this positive correlation between
migration and unemployment since each of these provinces had more than 5% net
migration as well as being in the five highest unemployment provinces.
The correlation between net migration and the unemployment rate during the
period 1990-1995 shows a negative sign (Figure 8.4) because, on average, people were
migrating out of high unemployment areas during that period. Further analysis shows
this negative correlation was mainly due to increasing negative net migration from
Jakarta as well as its unemployment rate. Exclusion of Jakarta from the data range
produces a positive correlation between migration and unemployment. Other than
Jakarta, this correlation is dominated by big migration flows to East Kalimantan, Riau
and West Java. Hardjono (1986) observed the situation in Indonesia where emigrants
are strongly attracted to a region's services and infrastructure can explain this mobility
toward

these areas with

better

infrastructure, relatively

high

income

and

also

unemployment.
The correlation between migration and unemployment was weak during 19952000 (Figure 8.4). One of the main reasons was the high emigration from Aceh and
Maluku due to the conflict there. These two provinces had a relatively medium level of
unemployment in 1995 and people fled mainly for safety reasons rather than seeking
income. Another reason was the massive increase in migration to Riau at the same time
as the rapid industrialisation in that province, especially in Batam. So there were
increasing j o b opportunities in Riau that moderated unemployment before 1995 and an
increasing level of services and infrastructure that motivated people to migrate there.
As a result, there is no relationship in this case between migration and

initial

unemployment.
The correlation between migration and unemployment was still insignificant in
2000-2005. This is partly because migration outflows from Jakarta, the highest
unemployment province, were offset by the fact that the flow was still to West Java, the
fourth

highest.

Meanwhile,

migration

inflows to

Yogyakarta

and

Bali,

where

unemployment was low, combined with inflows to Riau, East Kalimantan, and Papua,
where unemployment was high, resulted in no significant correlation between migration
and unemployment.
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Figure 8.4 Migrations and Unemployment 1990-2005
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8 . 3 . 4 M i g r a t i o n a n d h u m a n capital
Human capital is another important factor in determining migration's impact on
growth. As discussed, the human capital in Indonesia of both emigrants and immigrants
is always higher than the average work force human capital (Table 8.4). As a result,
migration will have a clear positive impact on human capital if the human capital level
of immigrants is higher than emigrants and the province has positive net migration. In
contrast, the impact will be negative if the province has negative net migration and in
addition, the human capital of emigrants is higher than immigrants. Beside these two
conditions, it is hard to measure whether migration will increase or decrease a
province's human capital level.
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Table 8.4 Educations o f Migrants, 1990 and 2000

Population
4.63
5.05
4.69
4.29
4.04
4.02
4.25
3.72

1985-1990
Emigrant
7.39
8.06
8.05
7.07
6.36
7.03
7.66
6.65

Immigrant
7.47
7.57
6.87
6.87
6.63
6.49
6.90
6.63

Population
5.95
6.14
5.57
5.95
5.26
5.26
5.46
5.08

1990-2000
Emigrant
6.35
8.29
8.26
7.65
6.77
8.06
7.43
7.42

Immigrant
7.56
7.37
7.47
8.15
6.75
6.31
7.18
6.46

Jakarta
West Java
Central Java
Yogyakarta
East Java
Bali

7.13
4.15
3.74
5.14
3.81
4.44

7.72
7.23
7.55
9.69
7.58
8.83

7.93
8.01
6.99
9.34
8.00
8.63

8.37
5.48
5.02
6.58
5.14
5.88

9.11
7.40
11.69
9.49
8.16
7.20

8.85
8.33
7.52
10.57
7.95
8.71

West Nusa Tenggara
East Nusa Tenggara

3.03
3.19

8.65
7.84

8.78
8.60

3.90
4.04

7.22
7.77

6.74
6.44

West Kalimantan
Central Kalimantan
South Kalimantan
East Kalimantan

2.92
4.36
4.09
4.99

7.35
7.02
6.96
7.18

8.22
6.74
7.04
7.63

4.27
5.43
5.08
6.33

7.46
7.28
7.11
8.32

6.87
6.25
7.12
7.78

North Sulawesi
Central Sulawesi
South Sulawesi
Southeast Sulawesi

4.86
4.40
4.08
4.10

8.89
7.52
7.84
7.54

8.29
6.95
7.73
7.15

6.02
5.27
4.90
4.90

8.02
7.31
7.04
7.72

8.13
6.14
7.83
5.37

Maluku
Papua

4.72
3.44

8.33
7.80

7.62
7.95

5.59
4.28

6.50
8.09

6.87
7.23

Aceh
North Sumatra
West Sumatra
Riau
Jambi
South Sumatra
Bengkulu
Lampung

Source: Population census (BPS) 1990 and 2000.
Note: The numbers in the table represent the average years o f schooling for people above ten years o f
age.

There were only a few provinces that have a clear positive or negative impact
from migration on their human capital. West Java was the only province that had higher
educated immigrants than emigrants for the entire 1980-2000 period, so that migration
was highly likely to boost human capital. It also had positive net migration during
1980-2000 (Table 8.2). Jakarta and East Kalimantan were provinces with higher
educated immigrants than emigrants until 1995, but Jakarta also had negative net
migrants after 1985 that may have caused human capital depletion. Riau, Bali and
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Yogyakarta all had positive net migrants and higher educated

immigrants

than

emigrants in most of periods especially after 1990.
Yogyakarta has a special role as one of the centres for education in Indonesia
besides Jakarta. As a result, Yogyakarta has always had the highest average education
for both emigrants and immigrants (Table 8.4). However, in contrast to other periods,
the level of education of emigrants was higher than for immigrants during 1985-1990.
This is most likely related to the 1986-1992 industrialization period in Indonesia that
attracted university graduates to other Java provinces especially from Yogyakarta.
Riau

and

Bali

had

developed

respectively, from the end of the

manufacturing

and

tourism

industries,

1970s, but during 1980-1985 and

1985-1990,

emigrants' level of education from these two provinces was still higher than for
immigrants. In the case of Bali, this was mainly because emigrants' level of education
was relatively high especially during 1985-1990. That industrialization in Bali was not
as high as their Java neighbours can explain this outflow of educated migrants. This
was not the case in Riau where the higher level of emigrants compared to immigrants
was mostly due to the relatively low level of education of immigrants. The fact that
Riau developed labour intensive palm oil plantations as well as labour intensive
manufacturing industry can explain this migration

inflow. The more

developed

manufacturing and tourism industry is a reasonable explanation for why the education
of immigrants was higher than that of emigrant in Riau and Bali, respectively since
1990.
On the other hand, human capital depletion as a result of migration surely took
place in Central Java and West Sumatra where the education of emigrant was higher
than immigrants for the entire 1975-2005 period and there was also net migration
outflow at the same time. Hugo et al. (1987) argue that a long history of population
pressure on agricultural resources in Central Java is the main reason for young educated
labour seeking j o b opportunities outside the province. They also argue that the culture

of "meranlau",

i.e., seeking j o b s or a life away from their village, is the main reason for

young people in West Sumatra going to other provinces. However, a proportion of
these migrants tended to return and resettle in their village of origin after their
productive age.
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Despite e x p e r i e n c i n g depletion f r o m migration, the total h u m a n capital level o f
Central Java and W e s t Sumatra actually increased by 5.2 and 4.4 years of schooling,
respectively, during 1975-2005. T h e potential for labour to successfully migrate and get
the j o b they w a n t is higher if they have s o m e education. This can also increase the
motivation to a c c u m u l a t e h u m a n capital ( M o u n t f o r d 1997, Vidal 1998, Stark et al.
1998). Nevertheless, the national policy to increase education launched at the beginning
of the 1980s has cleariy played a role in the increase of education levels.
The

relationship

between

migration

and

human

capital

accumulation

for

I n d o n e s i a ' s provincial case during 1975-2005 w a s mostly positive (Figures 8.5 and
8.6). H o w e v e r , the relationship w a s negative during 1980-1985 and 1995-2000. During
1980-1985, the negative relationship w a s mainly affected by Papua (Figure 8.5) o w i n g
to a decrease in education level. T h e transmigration program f r o m Java could be the
reason for this negative correlation but the lower education level in 1985 could also
h a v e been the result of better coverage in the survey on remote area population.

Figure 8.5 Migrations and Human Capital, 1975-1990

S

TOe

q:
C

0

6

1 ^
D)

i

0.06

2

'

-J.

—-

-4
-1.00

-3,00

0.00

1.00

Increase in Education Level (years)
1975-1980

1980-1985

1985-1990

- - 1975-1980

•1980-1985

-1985-1990

•

Source: Population census (BPS) 1980, 1990, S U P A S (BPS) 1985.
Note: represents the average years of schooling of people above ten years of age.
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The Line is a linear regression (with constant) between net migration and initial income.
The number at the end of the line is the correlation between net migration and initial income.
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T h e r e w a s n o p r o v i n c e during 1995-2000 that could be the single reason for the
negative correlation. Conflict in M a l u k u and A c e h clearly contributed to this negative
result but even eliminating these p r o v i n c e s w o u l d not m a k e the relationship positive.

Figure 8.6 Migrations and Human Capital, 1990-2005
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8.4 Hypothesis and Estimation

8.4.1 H y p o t h e s i s
T h e next step is to use k n o w l e d g e about the migration pattern in Indonesia to
f o r m u l a t e a hypothesis about the impact of migration on provincial growth. In general,
migrants did m o v e f r o m lower income to higher income provinces during 1975-2005,
with the mobility f r o m Jakarta to W e s t Java a m a j o r exception of this migrant flow.
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Given that the net value of migrants went to higher income provinces, migration should
decrease the speed of convergence.
The positive impact also comes from the fact that migrants, both emigrants and
immigrants, commonly had higher human capital, i.e., education level, than the average
labour force. This means net migration should positively contribute to human capital
accumulation (Miyagiwa 1991, Haque and Kim 1995). Nevertheless, this contribution
cannot significantly affect the overall human capital accumulation process. This is
mainly because the net migration ratio to overall population was too small. There were
also some areas like West Sumatra that showed increased motivation in accumulating
human capital due to migration opportunities while it had the highest percentage of
people with more than 9 years of education migrating out of the province. It can also be
indicated by a significant drop in the percentage of educated emigrants, in West
Sumatra and other provinces with a high percentage of educated emigrants such as
South Sumatra, Central Java and Yogyakarta. So a brain gain is taking place in
Indonesia to some extent.'^^
There was also an insignificant impact from this net migration due to the
unemployment rate, especially when migrants were heading to higher income provinces
that already had a high unemployment rate. In this case, the migration should have
increased the supply of skilled labour given the migrants' education level was generally
higher than the average. Nevertheless, it would also have directly increased the
unemployment rate and hence lowered the per capita income level in the destination
economy since a lot of the unemployment in the high income provinces was in the
skilled labour sector. As a result, the migration would result in more highly educated
people contributing less to these higher income provinces than should have been the
case. Their contribution may also not have been taken into account if not engaged in
formal employment. Therefore, the positive effect of net migration may not have been
retained due to the relatively high unemployment level in the destination economy.
On the other hand, this emigration of skilled labour might have created
opportunities in the skilled labour sector of the migrant's origin due to the generally
low levels of available skilled labour. However, in Indonesia, it was usually necessary
for the sector to train unskilled labour to replace the departure migrant.

' For further discussion about brain gain see Stark et al. (1998), D o s Santos and Postel-Vinay (2003).
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In conclusion, it is reasonable to hypothesize that net migration should generally
have a positive impact on economic growth while the impact of emigration is
insignificant. The impact of immigration is significant due to the additional human
capital (i.e., education level) migrants bring to the destination while the impact of
emigrants is insignificant because it has a lower relationship with the education level
due to an indication of a brain gain effect that can counter the brain drain effect from
the origin. However, the positive impact of migration on the economic growth of higher
income provinces should be less significant because of relatively higher unemployment
in these provinces with significant proportion of educated unemployment.

This

especially occurred during 1985-1990 and 2000-2005 when the correlation between
income

and

unemployment

was

very

high.

Given

the

insignificant

impact

of

emigration, especially in low income provinces and immigration in high income
provinces, the impact of net migration inflow should higher in low income provinces
and hence should promote convergence.

8.4.2 Estimation
As discussed in sections 3.4.1 and 3.4.2, different estimation strategies apply for
analysing the impact of migration on economic growth and the convergence process.
For the impact of migration on convergence, the standard technique is adding a
migration variable to the absolute y5-convergence estimation that will measure whether
controlling migration would have any impact on the convergence process. OLS
estimation is the technique that will be applied, providing the inclusion of migration
does not cause an endogenity problem. In particular, it will be applied on Equation
(3.36) or in the form of:
In (y„ /7io)/t= a + (e^ - 1 ) In jio+ YmM/G,, + w„

(8.1).

where:
MIGii = net migration rate
yio = income per capita at time 0 or initial income
yn = income per capita at time t
iiii = the error term of this estimation.
If the absolute value of the initial income coefficient (e'' - 1 ) is lower than the absolute
value of the coefficient estimated by the equation that excludes migration, i.e.. Equation
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(3.14), this means the convergence process will slow if there is no migration. In other
words, migration promotes convergence as indicated if migration of labour is applied to
the Solow-Swan growth model. Nevertheless, as discussed above, this interpretation
could be risky since migration is endogenous to other variables and the result may well
show the impact of what is actually driving migration, such as infrastructure, facilities
or even income and to some extent migration can actually be a proxy for those
variables.
Since the data show income may affect migration although it is only weakly
significant, the analysis also applies an instrumental variable (IV) technique used by
Barro and Sala-I-Martin (1991, 1995) as well as by Cashin and Sahay (1996) in solving
this endogeneity problem. In particular, the instrumental variables used by those studies
are population density and the square value of population density in form of:
MIGj, = a + b In

+ C| m + C2

+ ei,

(8.1a)

where :
yio = income per capita at time 0 or initial income
^io = population density at time 0 or initial population density.
However, given the possibility of a theoretical relationship (Harris and Todaro 1970) an
unemployment variable is introduced. The above discussion shows that to some extent
there was a relationship between migration and unemployment in Indonesia during
1975-2005.
Growth regression is the tool used to analyse the migration impact on growth.
The Arellano and Bond (1991) GMM dynamic panel estimation applied in the previous
chapter is used with the addition of migration variables. As discussed in Chapter 6,
although not fully satisfying, this estimation technique is considered the most consistent
for this provincial growth regression although it has some probability to contain
downward bias due to short time series. In this estimation, the migration variable will
be introduced in two forms. The first is the net migration rate that has been mainly used
in other studies, i.e., the ratio of net migration to total population. However, unlike the
other variables in the estimation, the migration variable is not in the logarithmic form
due to the negative value.

The second form is to use the emigration rate and

immigration rate in the logarithmic form as two different variables. This is done to
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anticipate the fact that the impact of emigration and immigration may not always be in
an opposite direction.
Other controlled variables in this chapter are the same as for the growth
determinant in the previous chapter. As a resuh, the full growth equation is as follows;
In;;,-, = y , + Yyl'V/r-s + y 3 l n ( s ) „ + Y4aln(p)„+ Y4bln(p)„-5+ Y 5 l n ( y s c h ) „ + Y 6 l n ( r d p c ) „

+

Y7ln(trds),-, + Y8ln(gs)„ + Y9ln(fs)„ + Yioln(agrs)/, + yi i l n ( s e r v ) „ + Y i 2 l n ( m a n u ) „ + y n M l G j ,
+ I d y , + T i , + u„

(8.2)

or using immigration and emigration as separated variables so:
ln>'„ = Yi + Yyln;'/,-5 + Y3ln(s)„ + Y4aln(p)„+ Y4bln(p),,.5+ Y 5 l n ( y s c h ) „ + Y 6 l n ( r d p c ) „

+

Y7ln(trds),-, + YslnCgs),-, +

+

Y9ln(fs)/, +

Yioln(agrs)„ +

Y : 4 l n ( i m m i ) ; , + Y i 5 l n ( e m i ) „ + I d y , + ri, + u^,

Yiiln(serv)„

+

Yi2ln(manu)„

(8.3)

where :

yn

is the proxy of income of province i at time t, which is G R D P per
capita (million of Rupiah, 1993 prices)

s„

is the investment (gross fixed capital formation) share in G R D P
of province i at time t

p„ and Pi,.3

are the population of province i at time t and time t-5, which
represent population growth

ysch;,

is the average years of schooling of the total population above 10
years of ages at time t to represent the stock of

h u m a n capital

(years)
rdpc„

is the length of roads per population to represent infrastructure
(km/population) in province i at time t

trds„

is the ratio of total trade (export plus import) to total G R D P to
represent openness in province i at time t.

gs,7

is the

local (provincial and district) development budget as a

share of G R D P to represent government investment spending in
province i at time t
fs„

is the ratio of total deposits and credits in commercial banks to
total G R D P to represent the size of

financial

institutions in

province i at time t.
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agrs/,

is the ratio of agriculture sector value added to total GRDP in
province i at time t.

serv,,

is the ratio of services sector value added to total GRDP in
province i at time t.

manu/,

is the ratio of manufacturing sector value added to total GRDP
in province i at time t.

MlGi,

is the ratio of net migration flow in five years in province i to its
total population at time t.

immi;,

is the ratio of people who lived in province i at time t but not at
time t-5 to its total population above five years old at time t.

emi„

is the ratio of people who lived in province i at time t-5 but not at
time t to its total population above five years old at time t.

dy,

is the dummy for time periods, for example:
d\99Q

ri,

= 1 i f t = 1990, or 0 otherwise

1995

= 1 if t = 1995, or 0 otherwise

^^2000

= 1 if t=2000, or 0 otherwise

t/2005

= 1 if t=2005, or 0 otherwise

is the provincial fixed effect (unobserved heterogeneity).
As with the growth regression in the previous chapter, using all these growth

determinants means the estimation can only be done for the period 1985-2005.
Nevertheless,

estimation

for

1975-2005

is possible

dropping

the

investment,

government investment spending, trade ratio and financial institutions variables, for
which data are not available.

8.5 Results and Interpretation
There are two major sets of estimations. The first estimates the impact of
migration on the on-going convergence process among provinces in Indonesia. The
second estimates the migration impact on provincial economic growth. Both sets of
estimations have to deal with an endogeneity problem. While the second set of
estimations uses time lag variables as instruments (i.e., a predetermined variable), the
standard procedure for the first set is to estimate the impact of initial income and
population density on migration. The unemployment variable is also used as an
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additional

instniment

mainly

because

of

the

theoretical

relationship

between

unemployment and migration.

8.5.1 M i g r a t i o n a n d c o n v e r g e n c e
Before estimating the impact of migration on the convergence process using the
IV technique, it is necessary to examine the relationship between migration and income
as well as the instrumental variables by conducting a regression on migration using
Equation (8.1a). This gives an indication of which estimation technique provides a
more consistent result for Equation (8.1), IV or O L S techniques. In particular, the IV
technique should be more consistent if there is a significant impact from initial income
on migration.
The result of the regression on migration shows a significant impact of initial
income in the overall period 1975-2000 (Table 8.5). However, the estimations for the
five yearly periods show initial income are only significant in determining migration in
the period 2000-2005. These results mean except for 2000-2005the OLS technique may
already give the best estimation for the impact on convergence. Yet for this period, the
IV technique would not be satisfactory due to the fact that neither population density
nor unemployment is a strong instrumental variable for migration. The impact of
population density is insignificant for the 1975-2005 estimation and is significant only
for the 1975-1980 estimation. The significance of population density in this period was
mainly a result of the successful transmigration program. Unemployment is also not a
good instrumental variable for this estimation because it only gives a significant impact
for the 1985-1990 estimation.

267

Table 8.5 Migration Regression 1975-2005

GRDP per
capita
(log)

Population
density
(log)

Population
density
(Square
Log)

Unemployment
(%)

1975-2005
Coef.
1.357
-1.270
0.092
-0.322
Std. Err.
0.467
1.380
0.106
0.332
1975-1980
Coef.
0.822
-7.169
0.811
-0.385
Std. Err.
0.847
3.380
0.365
0.311
1980-1985
Coef.
0.689
-2.022
0.195
-0.001
Std. Err.
0.452
1.503
0.134
0.486
1985-1990
Coef.
0.910
-2.496
0.135
1.047
Std. Err.
0.765
1.573
0.114
0.559
1990-1995
Coef.
0.698
0.426
-0.046
-0.059
Std. Err.
0.540
0.987
0.068
0.421
1995-2000
Coef.
1.987
-0.797
0.029
-0.018
Std. Err.
1.442
2.801
0.176
0.370
2000-2005
Coef.
1.858
0.733
-0.071
-0.047
Std. Err.
0.595
0.921
0.064
0.117
Note: OLS estimation on Equation (8.1a).
", and
are 10%, 5%, and 1% significance, respectively. N=26

The estimation o f the impact o f migration on convergence shows the overall
effect o f stopping migration

during

1975-2005 would

have slowed the

income

convergence process among provinces in Indonesia (Table 8.6). A statistical test shows
the change in the speed o f convergence is weakly significant. This change in the speed
o f convergence is more significant if net migration is instrumented by population
density and unemployment.
The five-year period estimations reveal that, although insignificant, stopping
migration would actually have increased the speed of the convergence process during
1975-1980 and 1980-1985 (Table 8.6). In contrast, the impact o f stopping migration
would have decreased the speed o f convergence for the next two five-year periods.
Statistic tests show the decrease is more significant for the period 1985-1990 rather
than 1990-1995. There is a different message from the O L S and I V estimations o f the
1995-2000 migration impact on the convergence process. The result o f the O L S
estimation, shows an increased speed o f convergence due to controlling migration, and
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is c o n s i d e r e d

tiie b e t t e r e s t i m a t i o n

given

the

insignificant

impact

of income

on

m i g r a t i o n in 1 9 9 5 - 2 0 0 0 . Y e t , a statistical test s h o w s that m i g r a t i o n in b o t h e s t i m a t i o n
r e s u l t s is i n s i g n i f i c a n t in a f f e c t i n g c o n v e r g e n c e . T h e c o n v e r g e n c e p r o c e s s w o u l d a g a i n
b e d e c r e a s e d if m i g r a t i o n h a d b e e n s t o p p e d d u r i n g 2 0 0 0 - 2 0 0 5 . So, m i g r a t i o n g e n e r a l l y
s u p p o r t s t h e c o n v e r g e n c e p r o c e s s , b u t m o s t p a r t i c u l a r l y a f t e r 1985. T h e i n t e r p r e t a t i o n
a n d i n t u i t i o n o f t h e s e r e s u l t s will be d i s c u s s e d b e l o w .

Table 8.6 Migration Impact on Estimates of Absolute
Logarithm
per
capita
GRDP

Logarithm
per capita
GRDP

Exogenous
net
migration

Convergence, 1975-2005
Logarithm
per capita
GRDP

Endogenous
net
migration

1975-2005
Coef.
-0.015
-0.014
-0.001
-0.004
-0.010
Std. Err.
0.002
0.003
0.001
0.008
0.006
1975-1980
Coef.
-0.016
-0.017
0.000
0.004
-0.020
Std. Err.
0.008
0.002
0.009
0.010
0.005
1980-1985
Coef.
-0.033
-0.033
0.000
-0.036
0.003
Std. Err.
0.014
0.009
0.010
0.005
0.011
1985-1990
Coef.
-0.018
-0.014
-0.003
-0.008
-0.008
0.002
0.007
Std. Err.
0.005
0.005
0.003
1990-1995
-0.014
-0.002
Coef.
-0.013
-0.012
-0.009
Std. Err.
0.005
0.005
0.002
0.006
0.006
1995-2000
-0.004
-0.007
0.002
-0.002
Coef.
-0.002
0.001
0.012
Std. Err.
0.009
0.009
0.006
2000-2005
-0.012
-0.002
-0.007
-0.007
-0.014
Coef.
0.002
0.007
0.004
0.006
0.006
Std. Err.
are 10%, 5%, and 1% significance, respectively. Cocf. = Coefficient, Std. Err.=
Note: , , and
Standard Error. N =26

A s a r g u e d in s e c t i o n 8 . 4 . 1 , h u m a n c a p i t a l a n d u n e m p l o y m e n t p l a y a n
i m p o r t a n t r o l e in b u i l d i n g t h e i n t e r p r e t a t i o n o f this e s t i m a t i o n result.

T h e r e is c l e a r

e v i d e n c e f o r h u m a n c a p i t a l to b e e m b o d i e d in t h e m o r e o f m i g r a n t s t o a h i g h e r i n c o m e
p r o v i n c e . A l t h o u g h t h e p o s i t i v e c o r r e l a t i o n b e t w e e n n e t m i g r a n t s a n d i n c o m e is a l m o s t
i n s i g n i f i c a n t , t h e c o r r e l a t i o n w i l l b e a lot m o r e s i g n i f i c a n t in all o b s e r v a t i o n p e r i o d s if
t h e m i g r a n t s a r e w e i g h t e d b y h u m a n c a p i t a l . A s a n illustration, a l t h o u g h d u r i n g 1 9 7 5 1980 and

1980-1985 there w a s a transmigration

p r o g r a m to c o u n t e r t h e f l o w

of
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migration to overpopulated high income provinces, the human capital of the migrants in
this program was below that of the average migrant, especially those who voluntarily
went to high income regions. So migration and its human capital was increasing the
growth of higher income provinces and slowing the convergence process in these
periods.
However, the correlation between income and unemployment has become more
positively significant since 1985. As a result, the unemployment rate, already high in
high income provinces, became even higher due to migration inflow. This is because
unemployment in high income provinces was mainly in the skilled labour force and
migrants with high human capital faced a tighter labour market in the skilled sector.
This does not mean they did not get any j o b opportunities but many were willing to
wait for a "suitable" j o b (Manning and Junankar 1998). As a result, the migration flow
into relatively high-income provinces would have contributed less than the flow into
relatively low-income provinces, hence increasing the speed of convergence.
Migration from Jakarta to mainly West Java in 1990-1995 made the correlation
between migration and unemployment seemingly negative. This also seems to be the
reason why the impact of migration on high-income provincial economies was more
positive during 1990-1995 compared to the previous period decreasing the impact of
migration on convergence.

The mixed result from 1995-2000 is difficult to interpret

because the economic crises and many conflicts that took place during that period also
had some impact on migration. During 2000-2005, migration was seemingly flowing
back to high income provinces and also bringing human capital into these provinces.
Yet,

migrants

also

moved

to provinces

with

relatively

higher

unemployment.

Nevertheless, although confirming the argument above, the correlation of migration
with those three attributes (i.e., income, human capital, and unemployment) was
relatively low. This is due to the fact that the problem of unemployment was mainly in
the skilled labour sector driven by the "choosy young labour" factor.

8.5.2 M i g r a t i o n as a g r o w t h d e t e n n i n a n t
The second set of estimations investigates the impact of migration on provincial
economic growth. Although containing migration as one of its variables, the result of
the first set of estimations cannot consistently measure the impact of migration on
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growth due to the possible impact from all undisclosed variables (i.e., omitted variable
bias). As discussed in Chapter 3, the G M M dynamic panel estimation technique is used
to estimate the migration impact on growth, since it recognizes the dynamic process of
economic growth as well as the existence of individual effects and the endogeneity
problem. In addition to those aspects, the estimation also needs to control for any
possible growth determinant to produce a good measurement of the migration impact.
The discussion in the previous section indicates a different impact for relatively high
income provinces. As a result, migration, to and from these provinces, needs to be
analysed separately.
The result

of including

net

migration

in

Indonesia's

provincial

growth

regression using the Arellano and Bond (1991) estimation shows net migration had a
significant positive impact on growth (Table 8.7). The diagnostic tests of this G M M
estimation are the Sargan test and autocorrelation test. The Sargan test examines
whether there is a significant rejection on moment conditions used for the G M M
estimation. As shown in Table 8.7, there is no significant rejection for the estimation
that includes net migration. As discussed in Chapter 3, the autocorrelation test should
reject the autocorrelation in the second order test for the estimation to be consistent,
while it is acceptable to have first order autocorrelation. Table 8.8 shows the
significance level of second order autocorrelation is still above the 10% level, so the
result is still consistent.
Separating the impact of net migration on different levels of provincial income,
shows the positive impact of migration is only significant for low income provinces and
not for high income provinces. This confirms that, although high income provinces
received skilled migrants, the positive effect of migration was hampered by their high
unemployment rate. As a result, the impact of an increasing supply of skilled labour is
insignificant. This is because the unemployed skilled labour was willing to wait for
suitable employment. Although the new migrants had a necessary human capital level,
it was difficult for them to instantly contribute to the economy.

Manning and Junankar (1998) argue that it is possible for some of these j o b seekers to actually
contribute to the economy since they were involved in the informal sector to fulfil their daily needs while
waiting but the contribution is either below their capability or undervalued. However, some were wealthy
enough to be able to wait without any employinent.
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T a b l e 8.7 D y n a m i c Panel G r o w t h Regressions with Net Migration, 1985-2005
hr\yi,= Ln
GRDP per
capita
Ln;;,,.;

Std.
Err.

Coef.

Coef.

Std.
Err.

Std.
Err.

Coef.

0.140

0.071

0.162

0.069

0.165

-0.032

0.037

-0.021

0.035

-0.031

0.034

Ln pop,,

0.052

0.193

-0.058

0.201

-0.032

0.190

Ln pop„.j

-0.339

0.184

-0.183

0.196

-0.174

0.185

Ln ysch,,

0.163

0.098

0.131

0.099

0.158

0.094
0.029

Ln s„

Ln gs/,

0.065

-0.092

0.029

-0.086

0.030

-0.109

Ln trds,.

0.063

0.032

0.051

0.032

0.041

0.030

Ln rdpc/,

0.102

0.045

0.092

0.045

0.096

0.043

Ln fSi,
Ln agrs,,

0.040

0.028

0.041

0.027

0.036

0.026

-0.101

0.047

-0.106

0.047

-0.090

0.045

Ln servs,,

-0.551

0.110

-0.579

0.100

-0.533

0.094

Ln manu,.

-0.054

0.044

-0.061

0.039

-0.042

0.037

0.011

0.005

MIGi,
^ I G j f j IQ^ income

MIGi, in high
dms
dlOOO
d2005

income

Constant
Sargan test

0.010
-0.205
-0.243
0.196

0.037
0.057
0.086
0.044

0.018
-0.207
-0.236
0.193

0.037
0.057
0.084
0.043

0.023

0.007

0.005
0.042
-0.179
-0.192
0.176

0.005
0.036
0.055
0.081
0.041

Prob> x^

0.964
0.999
0.999
Autocorrelation
1st order
0.052
0.029
0.107
2nd order
0.128
0.110
0.152
Note: Arellano and Bond (1991) estimation with predetermined determinant.
, ", and
are 10%, 5%, and 1% significance, respectively.
High income provinces are 13 provinces with relatively higher income. N=104, 1=26,
and T=4

C o n f i r m a t i o n that the impact f r o m migration is also due to the h u m a n capital of
m i g r a n t s can be seen f r o m the fact that the inclusion of net migration as one of the
growth

determinants

has

resulted

in

the

impact

of

human

capital

becoming

insignificant. This m e a n s part of the positive impact of h u m a n capital on growth is also
d u e to the h u m a n capital of migrants. A n o t h e r growth determinant that has b e c o m e
insignificant due to controlling migration is the trade ratio, which is a proxy of
o p e n n e s s . So, o n e of the benefits of a m o r e open e c o n o m y is related to migration into
that e c o n o m y . This should be mainly because people need to develop their business or
gain m o r e i n c o m e given the higher market access. Conversely, the arrival of migrants
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will

increase the openness or trade activity because migrants can increase

the

destination's economy activity and economic capacity, especially due to their human
capital. Moreover, migrants also tend to still have some interaction with their origins.
The analysis of the impact of migration on convergence shows net migration
actually decreased convergence during 1975-1980 and 1980-1985. So, it is important to
compare the estimation result in Table 8.7 to the estimation for 1975-2005. Table 8.8
shows the impact of net migration on growth during

1975-2005 was

positive.

Nevertheless, it was the impact on high income provinces that was more significantly
positive while the impact of net migration in low income provinces was insignificant.
Unfortunately, this result may be inconsistent since the quality control shows the
estimation with separated immigration and emigration in both high and low income
provinces suffers from autocorrelation problems.

Table 8.8 Dynamic Panel Growth Regressions with Net Migration, 1975-2005
Ln y,, = Ln
G R D P per capita

Coef.

Std.
Err.

Coef.

Std.
Err.

Coef.

Std.
Err.

Lny.v.s
Ln pop,,

0.410

0.060

0.442

0.058

0.421

-0.109

0.235

Ln pop„.5

-0.243

0.236

-0.191

0.237

-0.001

0.203

Ln ysch,.

0.269

0.223

0.191

0.226

0.225

Ln rdpc„

0.083

0.177

0.084

0.160

0.085

0.096

0.047

0.076

Ln agrs,,

0.047

0.076

0.048

-0.166

0.049

-0.178

Ln servs,,

0.048

-0,183

0.049

-0.434

0.090

-0.438

0.088

Ln manu„

-0.463

0.088

-0.046

0.031

-0.058

0.031

-0.077

0.030

0.014

0.005

MIG„

0.058

M I G ; y j„ loy^ income

0.005

0.006

M I Gji in high income

0.006
0.043
0.070
0.101
0.138
0.053

0.077
0.148
0.014
0.104

0.042
0.068

0.050
0.140

0.042
0.069
0.100
0.139

0.099
0.137

0.020
0.071
0.129
-0.020
0.048

Constant
Sargan test

0.010

0.054

0.012

0.052

0.038

Prob> x^

0.461

0.895

0.987

0.011

0.013

0.004

d\990
d\995
dIOOO

t/2005

0.088
0.157

Autocorrelation
1st order

0.207
0.081
0.461
2nd order
Note: Arellano and Bond (1991) estimation with predetermined determinant.
", and
are 10%, 5%, and 1% significance, respectively.
High income provinces are 13 provinces with relatively higher income. N=I04, 1=26,
and T=4
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The inclusion of net migration in this estimation also affects the estimate of the
impact of human capital, but is still significant. Nevertheless, the magnitude of the
coefficient and significance

level has dropped considerably. This indicates that

although closely related to the migration process, the impact of human

capital

accumulation during 1975-2005 was more significant than during 1985-2005. This
shows the effect of human capital accumulation on growth is more significant for 19751985, mainly because of its low level in that period.^"
Inclusion of net migration in this estimation has resulted in the impact of roads
per capita as a proxy of infrastructure becoming insignificant, while the impact of the
manufacturing sector has become significantly negative. This is an indication of
significant mobility to provinces with relatively high development of manufacturing
sector and infrastructure during 1975-1985 since the estimation for 1985-2005 does not
show the same indication. The correlation between migration and infrastructure during
1975-1985 is likely due to the transmigration program because at that time, the central
government included infrastructure development in the destination area as part of the
transmigration program.
The next estimation separates immigration and emigration as two variables
rather than using a single net migration variable. The purpose of this estimation is to
see whether there is a difference in the magnitude of the impact of emigration and the
impact

of immigration.

Table 8.9 confirms the coefficients of emigration

and

immigration do have different positive and negative signs, respectively. The magnitude
or absolute value of the positive immigration impact is higher and significant compared
to the absolute value of the negative and insignificant impact of emigration. As with the
result of the inclusion of net migration, the inclusion of immigration and emigration in
the estimation also had some impact on the performance of the human capital and
openness variables.

' This is also s h o w n in Chapter 6 and in Garcia-Garcia and Soelistianingsih (1998).
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T a b l e 8 . 9 D y n a m i c P a n e l G r o w t h R e g r e s s i o n w i t h E m i g r a t i o n a n d I m m i g r a t i o n 19852005
Ln y„ = Ln
GRDP per
capita
Lny./.s
Ln s„
Ln popi,
Ln pop„.5
Ln ysch,,
Ln gs„
Ln trds,,
Ln rdpc/,
Ln fs,,
Ln agrs,,
Ln servs,,
Ln manu,,
Ln immi,,
Ln emij,
Ln immi,,
m hw

Coef.

Std.
Err.

Coef.

Std.
Err.

Coef.

Std.
Err.

Coef.

Std.
Err.

0.146

0.068

0.128

0.067

0.143

0.073

0.158

-0.006

0.035

-0.014

0.035

-0.012

0.037

-0.014

0.034

-0.187

0.189

-0.176

0.185

0.010

0.200

-0.164

0.187

-0.075

0.190

-0.073

0.187

-0.329

0.190

-0.074

0.187

0.129

0.096

0.142

0.095

0.158

0.101

0.152

0.094

-0.097

0.029

-0.095

0.028

-0.087

0.030

-0.102

0.029

0.039

0.032

0.040

0.032

0.050

0.033

0.038

0.031

0.099

0.044

0.104

0.043

0.099

0.046

0.095

0.043

0.041

0.027

0.039

0.026

0.047

0.028

0.035

0.026

-0.095

0.046

-0.106

0.046

-0.083

0.048

-0.096

0.046

-0.590

0.101

-0.610

0.104

-0.580

0.110

-0.529

0.100

-0.052

0.039

-0.041

0.040

-0.085

0.042

-0.047

0.038

0.079

0.027

0.087

0.026

-0.028

0.029

-0.054

0.029
0.077

0.030

-0.067

0.040

0.066

0.033

-0.021

0.029

0.051
-0.174
-0.169
0.175

0.053
0.078
0.130
0.048

income

0.067

Ln emi,,
in low income

Ln immi,.
in high income

Ln emi/,
in high income

D1995
D2000
D2005

0.062
-0.152
-0.126
0.171

0.053
0.077
0.129
0.049

0.095
-0.100
-0.035
0.145

0.043
0.063
0.101
0.045

-0.041
-0.285
-0.385
0.239

0.044
0.068
0.106
0.047

Constant
Sargan test
Prob> x^
0.999
0.991
1.000
0.999
Autocorr.
1st order
0.022
0.040
0.033
0.025
0.425
2nd order
0.347
0.185
0.315
Note: Arellano and Bond (1991) estimation with predetermined determinant.
', " , and "" are 10%, 5%, and 1% significance, respectively.
High income provinces are 13 provinces with relatively higher income. N=104, 1=26,
and T=4
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The impact of emigration becomes significant if there is no control on the
immigration variable. This means there is a negative correlation between emigration
and immigration. A higher emigration rate will also lower the immigration rate and vice
versa. So, generally, people do not want to go to a place where population is moving
away. The main reason being migrants generally move to areas with better facilities and
services than their origin.
As for net migration, it is also necessary to see the different impact of
immigration and emigration in relatively low income and high income provinces. The
results in Table 8.10 show immigration has a significant positive impact in both high
and low income provinces while the negative impact of emigration is only significant
for low income provinces. This indicates the insignificant impact of net migration in
high income provinces is largely because of the insignificance of the impact of
emigration on growth. The fact that high income provinces also had a relatively high
unemployment rate is the main reason why this is the case. Nevertheless, in the case of
Jakarta, the reason for emigration did not have a significant impact was because a big
proportion of migrants were still working in Jakarta although they already lived outside
the city, i.e., they were commuting.

8.6 Conclusion
Migration has played an important role in the economic growth of both
migrants' origins and destinations. Labour force and capital were altered by the
population mobility and what they brought to their destination or took from their origin.
Moreover, internal migration is an important aspect in Indonesia's provincial economic
growth, not only because of its magnitude but also because it was part of government
policy to encourage economic convergence. Some of the migrants in Indonesia were
participants of the central government transmigration program that moved people from
Java to other provinces.
In general, migrants in Indonesia moved from lower income to higher income
provinces during 1975-2005 with mobility from Jakarta to West Java a major exception
in this migrant flow. The flow could also be identified as a flow between provinces that
do not have a large gap between their incomes. Both emigrants and immigrants in
Indonesia mostly had a higher human capital (i.e., education) level than the average
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labour force. However, the data of five yearly migrations in Indonesia shows the higher
income provinces to where these migrants headed already had a high unemployment
rate. This was notwithstanding the central government transmigration program to
counter the flow of migration to overpopulated high income provinces.
The empirical analysis using the Barro and Sala-I-Martin (1991) method for 26
of Indonesia's provinces during 1975-2005 shows migration during 1975-1980 and
1980-1985 was slowing the convergence process. This was suspected to be mainly
caused

by human capital

flow.

However,

the correlation

between

income

and

unemployment rate became more significant in 1985-1990, so the flow of migration to
high income provinces resulted in the flow to the high unemployment provinces. This
significantly increased the speed of convergence. Migration from Jakarta to mainly
West Java in 1990-1995 made the correlation between migration and unemployment
seemingly negative. This also seems to be the reason why the impact of migration on
the convergence process was less positive in this period. The mixed result from 19952000 is hard to interpret owing to the economic crises and many conflicts that happened
in that period that are had some impact on migration. Nevertheless, the result for 20002005

confirms

migration

increased

the

convergence

process

among

provincial

economies especially after 1985.
The result of the Arellano and Bond (1991) growth regression, including on
Indonesia's 26 provinces during 1985-2005 and 1975-2005, shows net migration had a
significant positive

impact on economic growth. The significant change in the

estimated impact of human capital and openness shows this significant positive impact
of migration was closely related to human capital and openness. The estimation also
shows net migration to relatively poorer provinces had a much more significant impact
on growth than the migration flow to relatively high income provinces. The positive
impact of immigration on growth is more significant than the negative impact of
emigration. This is due to the insignificant negative impact of the emigration flow on
relatively high income provinces.
As a starting point this chapter may result in more question than answer. As a
result, it is necessary to continue the analysis of migration and growth in the future,
especially since the technique of analysis in this field has developed further using
gravity model and also since the data actually allow deeper analysis given the
availability of the data on bilateral flow of internal migration in Indonesia.
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Chapter 9
Conclusion

9.1 Introduction
This thesis reviews development in regional growth study by adapting the
Solow-Swan growth model to a sub-national growth studies framework. Convergence
analysis, i.e., absolute p and a -convergence, and growth regression are the two
concepts that underpin the empirical methods used.
In order to do this, it is necessary to first analyse the impact of the national
economy at different period of time. This was done by looking at the various
government policies in each of these separate periods of time and their effect on
convergence pattern. Secondly, it is also necessary to look at the greater interaction
between the various sub-national economies to determine the effect on convergence and
growth. This was done by first examining spatial autocorrelation in the growth process
and second, estimating the impact of migration on the regional growth process.
Indonesia is an interesting subject for such a regional growth study given its
large archipelagic area, population, ethnic groups, and high level of disparity in
resource endowments and income among its sub-national economies. Moreover it has
experienced many fluctuations in both its national and regional economies.

Since the

1970s, Indonesian economic development has had to deal with a plunge in oil prices,
industrialisation, export promotion and slowing economic transformation as well as a
major financial crisis that led to decentralisation.
To summarise, this sub-national growth study for Indonesia, begins with
empirical analysis of the convergence pattern, followed by a growth determinants
analysis and concludes with the impact on the results of various adjustments related to
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the government policy, overall national economy and the interaction among subnational economies. Section 9.2 outlines the main empirical findings. Section 9.3
discusses the implication of the findings and section 9.4 discusses the probability for
further research.

9.2 M a i n F i n d i n g
9.2.1 Convergence

Chapter 4 shows Indonesia's regional economies experienced mixed fortunes
from several chaotic national economic episodes during 1975-2005 that had a
significant impact on provincial income distribution. These episodes played a crucial
role in determining the convergence pattern of provincial economies as discussed in
Chapter 5. The convergence analysis shows income convergence in Indonesia was
significant in GRDP per capita across provinces during 1975-2005, while non mining
GRDP per capita and consumption expenditure per capita showed insignificant
convergence. Both concepts of convergence - a (sigma) and p (beta) convergence confirm these results. Furthermore, there was no case of "club convergence" for any of
the three income proxies.
Chapter

5 also shows the different convergence process experienced by

Indonesia's 26 provincial economies in the different national economic episodes. The
convergence of GRDP per capita process was largely due to the decreasing domination
of resource based sectors especially the oil sector during 1975-1992. This convergence
process slowed during 1992-1997, especially after the 1983-1992 successful adjustment
to the oil price pushed non oil manufacturing exports to grow and decreased the
contribution of mining in the economy. This was because the national economy was
opening up to international trade and some middle upper income provinces managed to
benefit more than others by developing their manufacture and services sectors. The lack
of convergence process is also shown in the 1997-2000 crises, although further analysis
shows this was because the various events that shaped the crises, especially during
1998 and 1999, had different impacts on the process. However, the recovery time that
also introduced the implementation of decentralisation in 2001 brought back the
convergence path.
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The decomposition confirmed the pattern of Indonesian provincial income
convergence was largely detennined by the pattern of convergence in the industrial
sector. Nevertheless, the domination within this sector shifted from mining to
manufacturing, as the Indonesian economy moved from a resource based to a
manufacturing exporting economy. This supports the finding by Akita and Lukman
(1995).

9.2.2 G r o w t h Detenninant

The discussion of income disparity and the convergence process emphasized the
need for research in finding provincial growth determinants. Chapter 6 undertakes this
research using provincial panel data within Indonesia during 1985-2005 for three
proxies of income (GRDP per capita, non mining GRDP per capita, and expenditure per
capita). Because of its consistency, this thesis prefers GMM dynamic panel estimation
(Arellano and Bond 1991) with predetermined growth determinants as the estimation
technique for Indonesia's provincial growth regressions. Nevertheless, this estimation
technique is not completely satisfying, since the short time period and persistence
income variable can produce a weak instrument. Although economic turbulence has
made provincial income less consistent, the low estimate of a lagged dependent
coefficient, i.e., below the estimate from fixed effect estimation, shows the estimation
still contains downward bias (Bond et al. 2001).
The estimation identified several growth determinants. Human capital has had a
significantly positive impact on GRDP growth, but has been insignificant on non
mining GRDP per capita and expenditure per capita. Local government investment
spending has had a negative impact on growth of GRDP per capita and non mining
GRDP per capita. These negative impacts are closely related to the purpose and hence
allocation of this spending as a tool for equalisation and fulfilling the basic needs of
people in poor provinces. The impact of transportation infrastructure is significantly
positive only on GRDP per capita growth while openness has a significant positive
impact on growth for all three income proxies.
The services sector has a negative impact on GRDP per capita and on non
mining GRDP per capita growth while the impact of the agriculture sector is negative
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on GRDP per capita, not significant on non mining GRDP per capita and significantly
positive on expenditure per capita. These negative impacts actually mean the impact of
those two variables is significantly below the impact of the mining sector as a base
sector for these estimations. The results from the coefficients of the year dummy
variables show external shocks, from combination of national and international
economic conditions had a negative influence on the growth of income during 19952005.
The estimation results also indicate investment rate and population growth are
not a significant growth determinant. Nevertheless, this is mainly because the
provincial specific characteristics that attract investment and affect population growth
are considered more significant in determining growth.
Having said that, it is important to note that the insignificant effect in this
analysis does not mean the determinant has no effect on growth process. Instead that
the effect is relatively low compared to the other determinants or may actually come
from its impact on the variation of other growth determinants.
The results of those estimations also confirm GRDP per capita is the best proxy
to do a growth regression analysis in Indonesia. Non mining GRDP per capita does not
perform well because it is almost impossible to remove the mining section from the
growth determinants variables while the pattern of expenditure per capita has shown
how spending and hence saving behaviour can reduce the significance of the growth
determinant.

9.2.3 Sub-national economic interaction

Chapter 7 follows recent attempts to understand the growth process at the subnational or regional level by adapting growth theory to the spatial dimensions of a
regional economy. However, to apply this framework to Indonesia requires account be
taken of its distinctive features as an archipelagic country. This means administrative
regions may have natural barriers in the form of water boundaries that can limit
interaction between two regions. This assumption is confirmed by the fact that spatial
correlation of GRDP per capita as a proxy of Indonesia's provincial income is weakly
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significant

based

on

contiguity

among

provinces,

where

tiie

sea

barrier

is

acknowledged, and is not significant based on distance.
The lack of spatial autocorrelation in Indonesia is also affected by the mining
sector since mineral endowments in Indonesia are not located close to each other. The
spatial autocorrelation test confirms this by showing there is significant spatial
autocorrelation of non mining GRDP per capita based on contiguity among provinces.
There is still no significant spatial autocorrelation based on distance. This is reinstating
the conclusion that sea is a significant natural barrier for inter-provincial interaction.
The impact of this spatial autocorrelation is insignificant on growth regression.
The inclusion of a spatial lag to acknowledge the spatial autocorrelation shows an
insignificant impact in both the GRDP per capita and non mining GRDP per capita
estimation. In addition, the inclusion did not make much difference in the performance
of growth determinants in the spatial estimations when compared to the original non
spatial estimation especially in the non mining GRDP per capita growth regression. The
results show the spatial autocorrelation of income is already explained by the spatial
autocorrelation of some of the growth determinants. This indicates there is no
significant need to implement

a spatial econometrics technique in

Indonesia's

provincial growth regressions. This does not mean there is no interaction among these
economies.
Chapter 8 shows migration can be the explanation for this interaction since it
can play an important role in the economic growth of both migrants' origins and
destinations. Labour force and capital were altered by population mobility and what
they brought to their destination or took from their origin.
In general during 1975-2005, migrants in Indonesia moved from lower income
to higher income provinces with the mobility from Jakarta to West Java a major
exception in this migrant flow. However, the correlation between income and the
unemployment rate has been more significant since 1985, so the fiow of migration to
high income provinces resulted in a flow to high unemployment provinces.
The empirical analysis shows migration during 1975-1980 and 1980-1985
slowed the convergence process. This is suspected to be mainly caused by human
capital flow since both emigrants and immigrants in Indonesia mostly had higher
human capital (i.e., education) levels than the average labour force although in some
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provinces the out flow of human capital did not decrease the level of human capital
allowing for the possibility of human capital gain instead of a drain in these provinces.
The flow of migration in 1985-1990 significantly increased the speed of
convergence due to unemployment in high income provinces. Migration from Jakarta to
mainly

West

Java

in

1990-1995

made

the correlation

between

migration

and

unemployment seemingly negative. This also seems to be the reason why the positive
impact of migration on the convergence process was less significant in this period
This mixed result from 1995-2000 is difficult to interpret due to the economic
crises and many conflicts that took place in that period that also had an impact on
migration. Nevertheless, the result for 2000-2005 confirms migration again increased
the convergence process among provincial economies.
The result of the growth regression shows net migration had a significant
positive impact on economic growth. This significant positive impact of migration is
closely related to human capital and openness as shown by the significant change in the
estimated impact of human capital and openness. The estimation also shows net
migration to relatively poorer provinces had a much more significant impact on growth
than the migration flow to relatively high income provinces.
The positive impact of immigration on growth is more significant than the
negative impact of emigration. This is especially because the impact of the emigration
flow f r o m relatively high income provinces is insignificant.

9.2 Implications
9.2.1 I m p l i c a t i o n s f o r s u b - n a t i o n a l g r o w t h s t u d y

Most of the findings in this thesis have confirmed or supported the results of
other sub-nafional growth studies. For example, Jian et al. (1996) and Serra et al.
(2006) showing policies implemented at the national level can have a different impact
on different sub-national economies and thereby changing the disparity of income
amongst them and altering the convergence process. Also supported are studies by
Chen and Fleisher (1996) and Klump and Nguyen (2004) that show different income
proxies can generate different rates of convergence especially in a developing country,
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making it necessary to compare the convergence estimate for different periods and
proxies of income.
Some findings can highlight the difference between the result from developing
and developed country studies. For example, although in GRDP per capita this thesis
shows a similar absolute convergence rate to the 2%, found for the OECD countries by
Sala-I-Martin (1996), this was not stable over the entire 1975-2005 period. However, at
the end of a sharp decreasing trend in mining share in total GRDP in 1992, the rate of
convergence was much lower than 2%, continued to decrease and within five years
became insignificant.
Another finding that highlights the specific result from developing country
studies is rejection of the investment rate as the main growth determinant in economic
growth. This contradicts the common wisdom in growth theory and the result from
developed country studies, but supports other studies that show investment is not
significant for sub-national growth in developing countries such as Brazil during 19751990 (Ferreira 2000) or Vietnam (Klump and Nguyen 2004). However, this thesis
shows while investment still plays an important role for economic growth, fixed
provincial characteristics such as location and status of a region determine the flow of
investment so are considered more important than the impact of the flow itself
This thesis maintains the Arellano and Bond (1991) GMM dynamic panel
estimation is the most suitable technique for estimating Indonesia's provincial growth
regression because although it is not completely efficient, it is more consistent. For
example, the result of the Arellano and Bover (1995) system of dynamic panel
estimation is similar to the pooled OLS and random effect estimations suggesting a
possibility of omitted variable bias in all of these growth estimations.
Specifically for the spatial analysis, this thesis confirms sea as a natural barrier
is able to significantly reduce interaction among economies. However, it also shows
spatial factors such as contiguity and distance cannot always provide sufficient
information to explain the interaction and hence income correlation among sub-national
economies. In addition, the autocorrelation in neighbouring income does not always
alter the result of a growth regression and the autocorrelation of each growth
determinant may be the reason for this.
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This thesis confirms inter-regional migration can increase or decrease the speed
of convergence a m o n g regional economies although the flow of migration from poorer
to richer economies is almost certain. In particular, migrants' human capital and
unemployment rate in the destination economies are the main determinants of the
migration impact in this thesis.

9.2.2 Implications for Indonesia regional development

There are some lessons to be learned for regional development in Indonesia.
First of all, this thesis can settle the issue of unequal development by showing there was
neither significant convergence nor divergence in provincial income over most of 19752005 and the high convergence rate in G R D P per capita was mostly due to the
decreasing output of the mining sector. However, there was a slight convergence trend
after the 2001 decentralisation but more time is needed to see whether this will be
sustained since the provincial income convergence pattern has fluctuated in the past.
The second lesson is that in order to achieve economic growth it is necessary for
other provinces to work hard to attract private investment away from the "traditional"
destinations especially of Jakarta. Added to this, government investment spending,
especially local government is not effective in generating economic growth. Although
the availability of infrastructure is another significant growth determinant, this study
shows the bulk of infrastructure in terms of roads is not enough by itself to attract
investment so that investment still flows to the "traditional" destinations despite roads
in those locations being overly congested.
The

third

lesson regards education

strategy in Indonesia. Although

still

important, this thesis indicates the significant impact of human capital in terms of
education on economic growth has decreased over time. As a result, local and central
government need to review the education strategy to optimise its impact on economic
growth.
In relation to human capital accumulation, migration has played an increasingly
important role, especially regarding the human capital embodied in the migration to
poorer provinces. As a result, it is necessary for local and central government to
develop j o b opportunities that attract skilled labour to poorer provinces.
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9.3 Further research
This thesis has provided

a foundation

for sub-national growth studies in

Indonesia. There are obviously several areas where further research is required. These
include analysis at the district level as a comparison, better estimation techniques, more
detailed analysis o f the growth determinants, more analysis o f how regional economies
interact, and detailed discussion o f the impact and cause o f migration

including

international migration.
A s discussed in Chapter 4, there are several reasons why this thesis undertook
the analysis at the provincial rather than district level. As well as the political tension as
a result o f unbalanced development at the provincial level, analysis at the lower district
level is hampered by a lack o f data other than for short time periods and fragmentation
o f boundaries.
There are several analyses that would nevertheless be useful using the district
level

database,

especially

absolute

y5-convergence,

(7-convergence

and

spatial

autocorrelation analysis, i.e., Moran's I-statistics. These analyses would be important
not only because decentralisation is delegated to the district level but also because these
analyses would give an understanding o f economic variation and interaction o f these
smaller area economies for comparison with the results o f provincial analyses.
Although

this thesis has preferred the Arellano

and B o n d

(1991)

GMM

estimation rather than any o f the other estimation techniques, it is not fully satisfactory
and the debate as to the best estimation technique is far from over. To some extent, it is
still possible to find a better estimation technique in between the Arellano and B o n d
(1991) dynamic panel and the Arellano and Bover (1995) system o f dynamic panel
estimations as well as better exogenous and predetermined variables. The Pesaran et al.
(1999) pooled mean group estimator ( P M G E ) is an example o f an estimation technique
alternative, although it is more suitable for a relatively long time length (i.e., compared
to the number o f individuals or regions), and there is an expectation o f heterogeneity in
the growth coefficient result.
This thesis has identified several growth determinants. However, identification
is limited by data availability o w i n g to inconsistent publication and the short time data
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period of several other potential growth detemiinants. With the help of the central
statistic agency (BPS) and several central government ministries, this condition can be
improved and more variables will be available, in the case of the identified
determinants, it is also necessary to seek a more detailed explanation on how the
determinants work and how they correlate with each other. Some case studies for
several provincial economies may help to answer these questions.
This thesis also shows spatial factor is not sufficient to explain inter-provincial
interaction in terms of economic growth. As a result, this opens the possibility of
seeking other explanations for provincial economic interaction such as trade or
migration. Both of these could provide an estimate of one on one interaction between
provinces and hence, a different kind of weight matrix.
In addition, it is possible to analyse the impact of neighbouring countries,
especially South East Asian countries located near some provinces. Other information
such as the migration and trade patterns of these countries in relation to a specific
province in Indonesia can also be applied to examine this impact. Data availability may
become the biggest barrier in undertaking these analyses.
The result of the analysis on migration in this thesis shows there are a lot of
aspects still to be explored. For example, the empirical estimation has not provided
enough information about the determinant of migration since income level is not
significant. Further study can be undertaken by examining the role of the migration
channel using migration time-lag or lifetime migration as a proxy. Others alternatives
include examination of the role of spatial position, infrastructure, and facilities.
Observation of every migration pattern between any pair of Indonesia's provinces
would provide the main database for this analysis. This could also provide a better
estimate of the impact of the migration pattern on the economy of origins and
destinations.
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