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ADB Distinguished Speakers Program:

Poverty and Redistribution
in Emerging Economies
SIR JAMES MIRRLEES

Editor’s Note: This presentation is about poverty and redistribution in
emerging economics. It was prepared for the Asian Development Bank’s
Distinguished Speakers Program held on 25 October 2011 at the ADB
Headquarters. Various types of poverty alleviation programs are discussed,
and the central role of information in program design is highlighted. The
informal style of presentation has been preserved.

I. INTRODUCTION

In this lecture I will try to construct a theoretical framework to understand
poverty policy. In doing that I am very conscious that dealing with poverty is not
just a matter of developing a theoretical model that will tell you what to do,
because dealing with poverty is massive, very important, and with many specific
details and issues that I will not touch on or do not know nearly enough about. So
this is going to be seen from a rather broad standpoint. I would not call it
macroeconomics, but compared to many of the issues that matter for the relief of
poverty, this is a relatively macro point of view.
I am going to start from basics that I know are familiar to most of you
using the standard extreme poverty line, or essentially $500 per person per year.
There were apparently at least a billion people below that line in 2005— certainly
probably more than less. Since then, population has grown, particularly the rural
population, and the lower-income economies have grown faster. There are almost
certainly fewer than a billion now, but it is still a pretty large number. How much
Professor Sir James Mirrlees received the Bank of Sweden Prize in Economic Sciences in Memory of
Alfred Nobel, 1996, for his fundamental contributions to the economic theory of incentives under
asymmetric information. Currently he is Master and Distinguished Professor-at-Large at Morningside
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Asian Development Review, vol. 28, no. 2, pp. 1−10

© 2011 Asian Development Bank

2 A SIAN D EVELOPMENT R EVIEW

would it cost to get rid of that extreme poverty is what I am going to be focusing
on.
On average, one might reasonably guess that the people below the poverty
line need about $100 a year to rise above it. $100 is not the average of 500 but
there are many more people close to the poverty line than there are close to zero
unless one gets down to focus on a day at a time perhaps. If there are still as many
as a billion people in extreme poverty, then simple arithmetic seems to say that is
needed in order to get everybody above that poverty line is just a hundred billion
every year. There are people who could regard this figure as an understandable
number. So on the face of it, it should not be a big problem even if there are a lot
of difficulties about getting the money to the people who need it. From that point
of view, it seems perhaps a little strange that we have left anyone in extreme
poverty. But naturally, we all understand very well that these numbers are
completely misleading.
Even if one were to take the standard economic model, the very simplified
economic model that many of us have used in trying to understand taxation, we
will think that the way to eliminate poverty is to have redistributive taxation, or to
redistribute from those with higher incomes toward those with low or practically
negligible incomes. We call this business of making transfers, of taking money
away from some people and giving it to others, the tax system. Of course
redistributive taxation in that sense includes subsidies to people with low
incomes, to provide a minimum level of consumption to absolutely everybody. I
want to imagine a very simple example, and I suggest you imagine it for the
whole world rather for any particular country. You could set up a system in theory
that would give anyone who had no other income –$500 a year, paid out at
weekly intervals or something like that. And then you would introduce a
system—it does not particularly matter if you call it a means-tested subsidy
system or a tax system—that would, according to jargon, “claw back” certain
amounts of any income that a person would earn, so that somebody who actually
earned $500 would have to pay, would have this basic benefit of $500 reduced by
half to $250, up to the point where there would be no subsidy at all. This comes in
at a little above $1,000 a year. Even with this total Utopian system— which is as
like a simplified version of the subsidy systems that exist in most of the
developed world—you can see that it is going to take a lot more money to give
subsidies than under the previous imagined system where you simply took people
above the poverty line and only did what was required. In this case, it is not at all
easy without more work than I put in to get a reliable estimate. Nevertheless we
do not need a reliable estimate—rough and ready estimate of the cost to do this is
now $500 billion rather than the $100 billion I mentioned earlier.
Of course $100 billion is less than the total aid budget, while $500 billion is
rather more. And that is all rather misleading since a great deal of development
aid goes on within countries where a lot of the expenditure on various important
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things in the country comes out of the government’s own budget collected out of
taxes (although some certainly does come from aid). So $500 billion is not
impossible with current levels of taxability and generosity. But that system is
clearly not workable. This is simply because it would actually be difficult to raise
that much. Above all there is the obvious difficulty that one cannot easily identify
the needy. I am sure you are thinking straightaway of schemes like Grameen
Bank where a fair amount of resources is spent dealing with each loan just to
discover something about people’s circumstances, just to set up the details. So
those schemes would cost something to get information, and it may cost quite a
lot to get reliable information.
It is expensive to distribute to the needy. I suppose that something like
dropping food from planes in Southern Somalia would be an extreme case just to
show how expensive it may be to give aid to needy people but it can stand as a
good illustration of the problems one might have. Perhaps one of the things we
have to think of first would be to what extent people who are handling the
distribution of money to the poor may actually cream some of that money off the
top or in fact quite a lot of it. There is a lot of evidence, not merely anecdotal
evidence but actual measurements, of the amount of money and resources that
disappears in the course of attempts to give aid. Hence, it is indeed expensive to
distribute to the needy and to difficult to identify them.
It may well not be best to think of distributing to the poor entirely on the
basis of income or in the form of money. Many of the very poor are poor because
they have had a serious illness and are unable to work, or somebody in the family
may have had an illness that is very expensive to treat. Disability is, even in the
richest countries, a very serious and widespread issue, certainly so in lowerincome countries. This is a matter of major importance, one I take as the leading
example why we do not really want to distribute the same amount of money to
everybody with the same income. One’s circumstance actually depends also on
other costs. Age is something else that clearly matters—a child, in some sense,
does not need quite as much money as an adult. Older people may have rather
different kinds of needs. And of course, education would not be equally
distributed; more education is distributed to the young, and one should probably
distribute more education to people with particular abilities that may be relevant
even if they are the very poorest.
Another issue that has to be taken into account, although it does not look as
though it would necessarily increase the costs of the system, is that costs may be
really quite different in different places. The usual contrast is between the costs of
living in the city and in rural areas in low-income countries. There are large
differences between the two. One factor is the cost of travel within the city.
Another is the high cost of housing in many cities. Also, food is likely to be very
differently priced, so very different if you grow it yourself or buy it in a shop in
the city.
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But fundamentally, the issue we have is that the standard model assumes
that it is possible to take money away simply by legislating tax, to take it from
people and make it all available to spend, and possibly legislate a subsidy, which
means simply taking money out of government revenue and transferring it
directly into the pockets of whoever deserves it. But actually that is simply an
inaccurate description of the real world. A standard model assumes that incomes
can be observed more generally at no cost. And then of course, having made that
assumption, the model uses information about the individual’s income or
circumstances as a basis for tax or subsidy that the individual may pay or receive.
In fact as I keep emphasizing, in low-income countries it is often very costly to
find out people’s income or circumstances. There are a variety of problems that
lie behind this—a lot of poverty is because a farmer has had a bad harvest, caused
probably by a particular insect infestation that attacked a particular farm, or
holding, or village. In any case it is going to cost something to discover the cause.
Moreover, many people have informal jobs, or jobs where no
straightforward record of employment can be freely accessed by government
officials. Many employees, even those with full-time jobs, may be working for
firms where information is very hard to obtain. It is not always perfectly easy to
discover the size of a family. Serious illness and disability, even in the richest
countries, are a tricky problem to assess and measure. On top of all that, there are
reporting errors. Even if none of the previous issues existed, there will still be
noise. That noise might be generated accidentally, for example, the person you
asked to estimate how much was produced in the farm this year or this week has
forgotten some of the items or has not remembered them accurately. In addition,
people may deliberately misreport, or the misreport may not result from the
person who actually had the income but perhaps the person who had been sent out
to observe it. And of course, we are all too aware that people may also be paid to
make fraudulent reports.
To change the model, we should introduce better measurements of the
information. Here is what would be a first apparent answer: decide if you can do
should you be unable to get the information. One way would be to pay a uniform
subsidy to everybody and collect revenue in whatever way you can. “Whatever
way you can” presumably means you will derive tax revenue from the usual
battery of taxes or sales taxes, which of course are not going to collect any tax
revenue on the basis of what is produced in a self-cultivated farm and consumed
at home. Misinformation about informal sector incomes presumably means you
will just get tax revenue from the formal sector and incomes generated there. I
suppose it is generally believed that the income that can be taxed is the income
that is paid into bank accounts, which in most low-income countries, is not going
to be a very large proportion of the population although it may be quite large a
proportion of the incomes generated.

P OVERTY AND R EDISTRIBUTION IN E MERGING E CONOMIES 5

And then there is another important source of revenue that deals with
poverty, which is development assistance. Hence, it is not that there is not any
revenue that could be used to pay a uniform subsidy to everybody. Ideally that
subsidy ought to eliminate poverty. Remember there are going to be some people
who have nothing, therefore the subsidy should be $500 per head following the
illustrative numbers that I was using earlier. For many countries some 30 to 40
years ago, I suppose that would have been a substantial part of their gross
domestic product. Fortunately, many countries now have poverty headcounts and
the number of people below $500 per head per year is less than 20%, and many of
the lower-income countries even have lower than that, I believe the Philippines,
for example. But on top of that of course, there needs to be various other
provisions like free or cheap education, health care, various kinds of
infrastructure, water supply, sanitation, roads, public services, etc. Some of these
will be very small items but it is really the poor that we are thinking of. Quite a lot
of money will be needed and really, for many countries, it is not inconceivable to
do this.
Even a general subsidy of the kind I was just describing would certainly
look at least feasible provided that you have some form of administration to do it,
i.e., a kind of institution where people will make the payments, people will raise
the taxes, and people will distribute the payments. Presumably you also need
nowadays an electronic means of getting the payments to the right place. Births
and deaths, and locations and perhaps even marriages, need to be recorded and
recorded securely. You also need reliable methods of payment. All of that seems
to require a rather serious administrative infrastructure. Everybody would want
reliable methods of payment. It is one thing to say you need it; quite another to
ensure that it can happen, and quite plainly, many countries are not going to be
able to do that.
Universal banking appears to be a minimum need. Here I do not necessarily
mean banks of the kind that we have in the United Kingdom, or Hong Kong,
China, but simple banks. The fact that Latin American countries such as
Argentina, Brazil, and Mexico can set up cash transfer schemes shows that this
kind of thing can be done. Although in all of this, only Brazil is even moderately
low-income. India is currently establishing a record system to record everybody
in the country by giving them all cards that could well be a basis for the kind of
transfers we are talking about. But for the solution that I was mentioning that
entails an enormous cost, a $500 per year payment to everybody could not
possibly accomplish this. Do we need to find something better?
It seems to me that there are two different ways of doing this. One is to
somehow find information that is useful and relevant to determine whether or not
somebody qualifies for a subsidy, i.e., we may agree that it is going to be
impossible to get detailed income information about many of the lowest income
people, nevertheless, there might be relevant information that would give an
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imperfect proxy of the income that a person has, on the basis of which we can
decide the level of subsidy to be given. The second method is to devise some
form of subsidy that automatically limits the recipients, i.e., not everyone who
apparently qualifies for a transfer subsidy will in fact choose to take it. Ideally
you think up a way of having a subsidy that only the deserving would accept. I
can give you that kind of answer in imagination so that you can then think of real
world possibilities of this kind.
Imagine that you can somehow rather train people at school that they
should not accept any money from the state unless they are in real need. In that
case you could make the offer but only people who are in real need would take
the money. Of course I mention this in part because there is something of that in
reality already. It was found in the United Kingdom that many people did not in
fact apply for welfare benefits that they were entitled to and as far as could be
determined, because there are many people who simply do not want to accept
charity from the state or perhaps from anyone. For example, there were a lot of
people on the old-age pension in Britain. The basic pension was just slightly
below the poverty line so that they were all entitled to a small additional payment
out of the general welfare budget, and they would not be losing very much by
refusing to take this further charity. They certainly accepted the pension without
regarding it as a charitable payment. Both of these methods are already in fact
used in various ways so what I am trying to do is to provide a rationale for a
number of features of poverty relief programs. This leaves the challenge as to
whether I have perhaps missed some possible ways of doing it as I probably have.
Here is a good start with a particularly simple example of using information
that is probably pretty accurate: poverty is greatest among the elderly. But of
course it is not quite true that everybody who is old has a low income. Subsidies
could be introduced for everyone over 60 or 65. In other words, have a universal,
publicly-funded pension. Many countries in fact do that (although it should
obviously be a different rate in rural and urban areas because of the price
differences). A very specific advantage to this is that it just does not help the
elderly. Once you introduce this program, younger people who sometimes have to
work or manage to produce something on their plot will no longer have to try to
save quite so much or will no longer have to have more children in order ensure
support in their old age. This induces a different behavior and in particular would
raise the level of consumption that people have. This is not to say that I would
prefer to see measures of poverty that are based on consumption rather than
income for this is something that varies from country to country. Rather, I see the
introduction of a universal publicly funded pension as a way of raising everyone’s
consumption, or raising consumption at all times for people on low incomes.
Similarly, there’s a case for having subsidies on behalf of children—in
other words, paying something to parents on the basis of the number and age of
children that they have. But both of these age-dependent subsidies, child subsidy
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and elderly subsidy or pension, also involve payments to people who are not poor.
The desirable level of subsidy will therefore be lower than if it had been possible
to target the poor more precisely. Whether this is a very serious problem is not
clear. I do not suppose that introducing things of this kind and therefore making it
clear that money spent on the programs will not only go to the very poorest. I do
not think that will necessarily reduce the moral claim on money from
development assistance or from higher-income tax payers significantly. But at
least in theory, we are thinking of an ideal redistributive tax system. We would
have to say that the level of subsidy and the level of the pension will be lower
than would have been the case under an ideal system where one has full
information about everybody’s circumstances.
Here is another perhaps more useful method. It is possible to use local
information that can be obtained much more cheaply per person than individual
information. Instead of getting an accurate measurement of one farmer’s harvest,
one can have an estimate of the total crop in the neighborhood or village, and the
level of subsidy for all of the people in the neighborhood or the village could be
related to that estimate. Or one could use the results of an employment survey in
the village as a basis for determining what sorts of payment should be made. Of
course these are imperfect measures, but if we cannot get perfect measures, what
can we do?
The size of the cash transfer can be based on the state of the local economy.
We have plenty of examples of this being done, famine relief being one. Famine
relief is food—probably food, tents, etc.— brought into specific regions or towns,
or wherever because there is clear evidence of need. In most sophisticated
economies, one might also set about getting detailed information about an
individual’s needs. But in poorer economies you simply use that—an earthquake
or whatever it might be—as a signal that you should transfer resources to the area.
What I am saying is this ought to be used more widely and ought to be based on a
systematic set of rules that could be understood as being reasonably fair. There is
no way that it could be understood as completely fair because of course many
people who would like to receive subsidies and who, even in the sense we mean
here, deserve them, would lack the subsidy, because they happen to live in a
village that was on average relatively well off. But in principle this should be
quite doable, and so long as one can use the kind of administrative structure from
simple banking that I mentioned earlier, administrative losses should not be
enormous—perhaps 25% due to corruption, but that is probably about it.
What about the other idea that one might be able to find other kinds of
subsidies that are self-limiting? In an ideal world, health care would only be
accepted by people who needed it. For example, one would only go to the surgeon
to have an amputation if it was a really serious problem. That is the strongest
argument for having a free health care service: it is a way of making transfers to
those who need it. The need is not on the basis of first collecting information, but
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leaving it to the potential recipient to reveal that they indeed need that medical
care. Of course many health conditions imply that people need more than just
health care, as when there is disability resulting from ill health, as mentioned
earlier. If somebody is unable to work and so long as he is unable to work because
of his health problems, then he would like to receive a transfer subsidy so as to
prevent serious poverty.
Which countries do this kind of thing? Many developed countries provide
subsidies to people who receive medical care. Poor countries should do this too
because the disabilities can be easily and cheaply monitored through the treatment
rather than through special individual monitoring, which is expensive and
unreliable. There is a problem here of course about how long the treatment goes
on, but that is another matter.
Here is another example. Free or cheap commodities—notice I am not
saying money now because if it is money, it is hard to see why people should not
accept money, though they might not accept certain commodities—that people
will only accept if they are poor, that can be provided. In here I provide a
justification for social housing programs. However, I suspect that making lowquality housing available is only a good method for reducing urban poverty rather
than rural poverty. Most people would not want free or cheap, low-quality
housing because if they used it, they would not be able to enjoy better
accommodation. How so, you may say, couldn’t they just accept it and then rent it
out? Not if the supply of this accommodation is enough that the equilibrium price
would be zero. So if it is freely supplied in sufficient quantity, then there is simply
no reason for anyone to accept it unless they will use it.
Now this is more complicated than I am setting it out here. Many people
may have a certain inertia moving into out of accommodations, and once they no
longer really want or deserve this low-quality accommodation, they may still stay.
Here is where there are problems. Nevertheless, they might not be big enough to
be serious. So one can indeed set this scheme up with no incentive to cheat,
although of course all of the poor who get this accommodation should enjoy the
same level of accommodation. This could go up to a level of income or need
above what you would have ideally chosen, so that it is going to cost more to
achieve this accommodation for people than you would have liked.
I think this is a model that still needs to be worked out properly and it is
quite likely that it would be better to charge some price as in Hong Kong, China
or in Singapore, rather than to have it free. If the supply is sufficient for the
equilibrium price to be zero, say nobody else wants it, it may be worth imposing
a higher price and accepting that some people will try to cheat. One probably has
to do some inspection to deal with the problem.
Are there any other cases like that? There seems to be something special
about social housing because broadly-speaking, only one unit can be occupied.
There are many complications to this. There are large households in some
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countries. It may be difficult to have low-quality housing suitable for a family of
10 that does not approximate luxury accommodation for a family of two. But on
the face of it, it should be possible to get around that.
Still other possible examples might be lower-quality food grains, millets of
various kinds, or lower-quality rice. No doubt this would have resale markets, but
the issue of resale is perhaps not all that serious because of the relatively small
quantities to be involved. Simple mobile phones, and certainly water standpipes in
the street are other examples. These are all imperfect subsidies. They distort
consumption choices and provide for some people who are less in need. But as
part of the battery of a whole collection of policies to reduce poverty, they may
have a place and perhaps a big one.
Growth itself will reduce poverty. I certainly would not wish to deny that
poverty can be reduced by methods other than redistribution. As incomes rise,
provided that growth happens in the right sectors of the economy, people will
gain, and growth in one sector can influence incomes in another sector through
general equilibrium changes of prices, such as when people being employed in
cities may increase the incomes of people employed in rural areas despite
reducing the rural population. While I happen to have my doubts about the size of
that effect, it certainly exists. In a recently published paper, Montalvo and
Ravallion (2009) argued that in the People’s Republic of China, poverty reduction
was mostly—by most I mean more than 50%—due to agricultural growth. A
significant element of poverty reduction also comes from the population not
growing very much as a result of the country’s one child policy. In that case
subsidized fertilizers seem to have been important and of course these benefits are
larger for better endowed farmers than others. But nevertheless, it made
numerically a very substantial contribution to reduction in poverty. I simply think
that there could have been a yet larger contribution had it been supplemented by
redistribution.
Picking up on agriculture one wonders: could agricultural subsidies avoid
being regressive? By regressive I mean that people who use more fertilizers, who
have bigger farms, and who generate more will get a bigger subsidy. Agriculture
procurement could pay higher prices for smaller amounts supplied. Or one could
pay as much to somebody who supplies a small amount, as does somebody who
supplies a larger amount; this is one way of administering a basic subsidy. The
advantage happens just to agriculturalists, the farmers, but if productivity goes up
as a result, i.e., the value productivity in farms will rise, which will increase wage
rates in rural areas generally, making the benefits more widely distributed. In this
case, does it mean that inequality in the People’s Republic of China was between
villages? Subsidies could have varied with locality, and this becomes more
important the more progressive the subsidy system is.
In conclusion, can we eliminate poverty? It is so inefficient to leave
poverty relief to growth, particularly since agricultural incomes seldom grow
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nearly as fast as urban incomes. Subsidies—cash transfers using local and other
information, free schools, health care, basic pension, child allowances, social
housing, and local public goods like water, sanitation and roads—can speed up
the whole process. There is plenty more that can be done, and I know it sounds
expensive, but I believe there is scope for more.

REFERENCE
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South–South FDI and Development
in East Asia
ROBERT E. LIPSEY AND FREDRIK SJÖHOLM

This paper attempts to measure the size of South–South foreign direct
investment (FDI) in developing East Asia and the trends in it, the
characteristics of the investing countries, and the investments themselves. It
also summarizes the findings of studies in individual countries of the effects
of these investments. The studies of individual countries will be used to try to
find some consensus on differences between South–South FDI and North–
South FDI. Among the comparisons of the two types of FDI summarized are
findings about their industrial composition; their effects on their host
countries and their host-country firms’ productivity, wages, and employment;
and how these differ across industries.
JEL classification: F21, F23, O19

I. INTRODUCTION

The rising importance of South–South foreign direct investment (FDI)
from developing countries to other developing countries was heralded in United
Nations (2006). That new importance was emphasized by the fact that outflows
from developing and transition countries were less affected by the 2009
contraction in FDI flows than those from developed countries (United Nations
1
2010, xix). FDI flows to developed countries suffered the worst decline, possibly
because affiliates in developed countries were more dependent on reinvested
earnings as a source of growth in FDI stocks than affiliates in developing
countries, particularly those relatively new ones owned by other developing
countries. A recent UNCTAD World Investment Report (United Nations 2010, 3)
predicts that the “…shift in foreign investment inflows towards developing and
transition economies is expected to accelerate…”
1
See, e.g., Lall (1984), Wells (1984), and Tolentino (1993) for earlier discussions on the emergence of FDI
from developing countries.
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Considering the importance of FDI from developing to other developing
countries, it is unfortunate that most studies examine FDI between developed
countries (North–North FDI) or FDI from developed to developing countries
(North–South FDI). This paper contributes to the literature by examining South–
South FDI in developing East Asia.
All firms, whether from South or North, need to have firm-specific assets
to compete with local firms in foreign markets. There are many reasons why the
competition might be more difficult for firms from the South than for those from
the North. For instance, South firms tend to have weaker brand names and
inferior technologies (Cuervo-Cazurra and Genc 2008). Moreover, host
governments sometimes favor North FDI through subsidies and licenses because
of the belief that they bring in more advanced technology and have access to a
wider international distribution network (Stopford and Strange 1992).
However, it has been suggested that some other factors actually favor
South FDI, at least in developing countries. More precisely, developing countries
are typically characterized by relatively poor institutions. A lack of market
mechanisms, poorly developed contracting and property rights, and poor
infrastructure are obstacles that firms in developing countries need to address and
overcome. The poor home market institutions will shape the business practices
and organization of the firms. Once the developing country firms invest in other
developing countries, their previous experience of working in a similar
environment might turn out to be an advantage (Cuervo-Cazurra and Genc 2008).
The business practices and distribution networks will be well adapted to other
developing countries.
Thus a source of relative disadvantage—having a home country
with poorly developed institutions—becomes a source of relative
advantage when the MNE moves into other countries with poor
institutional environments (Cuervo-Cazurra and Genc 2008, 975).
Firms from developed countries are presumably less experienced at
working in ill-functioning markets and might therefore face more difficulties
entering into and growing in developing countries. Differences in home country
conditions might also lead to differences in their effects on the host economies.
For instance, similarities in home and host countries in terms of culture and level
of technology development might increase the potential for spillovers to local
firms.
The main reason for differentiating North–South from South–South FDI in
Developing East Asia is to learn how they differ, and how any differences, if we
find them, determine the way they affect their host countries. This paper attempts
to measure the size of South–South FDI and the trends in it, and the
characteristics of the investing countries and the investments themselves. It also
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summarizes the findings of studies in individual countries of the effects of these
investments. The studies of individual countries will be used to try to find some
consensus on differences between South–South FDI and North–South FDI.
Among the comparisons of the two types of FDI we will try to summarize, will be
findings about their industrial composition; their effects on their host countries
and their host-country firms’ productivity, wages, and employment; and how
these differ across industries. The East Asian countries that are covered in the
different parts of the paper differ depending on data availability and the coverage
2
in previous literature.
A large share of FDI in developing East Asia comes from developing
countries in the region. There are signs of an increased importance of this South–
South FDI but data problems make it difficult to detect the exact trend. South–
South FDI also differs substantially from North–South FDI: the investing firms
tend to locate their affiliate operations in more labor-intensive industries, and
their affiliates tend to be smaller in size and with lower productivity. The effects
on the local economy from South–South and North–South FDI seem to differ
depending on the country in question.

II. TRENDS IN SOUTH–SOUTH FDI

Data for the location and size of most countries’ stocks of FDI have always
been scarce, especially for past periods. The UNCTAD report on South–South
FDI (United Nations 2006) is a starting point for estimates of the size of South–
South FDI, particularly South–South FDI in Asia, based on balance of payments
measures. For example, the report announced that “Over half of the inflows to the
region (South, East, and Southeast Asia) came from developing home countries,
mostly within the region. The figures for inward stock show significant growth in
the share of these sources … to about 65% in 2004” (United Nations 2006, xx).
“Total outflows from developing and transition economies (excluding offshore
financial centres) increased … to $61 billion in 2004; most of these were destined
for other developing or transition economies.” As FDI of transition countries
account for a very small proportion of these transactions, the estimate can also be
used as a proxy for the size of South–South FDI. “…The bulk of South–South
FDI (excluding offshore financial centres) is intra-regional in nature … during the
period 2000–2004, average annual intra-Asian flows amounted to an estimated
$48 billion…” (United Nations 2006, xxiv).
To place these numbers in perspective, it might be noted that total FDI
inflows into South, East and South–East Asia in 2004, including flows from
2
Hong-Kong, China; Singapore; the Republic of Korea; and Taipei,China are referred to as South or
developing economies. This is no longer the case but was true during a large part of the period this study focused
upon.
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offshore financial centers, amounted to $138 billion in 2004 (United Nations
2006, Appendix Table B.1). The inward stock in South, East, and South–East
Asia in 2005 was estimated to be $1,400 billion (United Nations 2006, Appendix
Table B.2).
Table 1 shows that the share of developing Asia in the inward stock of FDI
rose from 31% to 41% between 1991 and 2001, before falling back to 38% in
2008, according to these estimates. However, the share labeled as “Others”,
which includes the offshore financial centers as well as others not reporting, rose
from 15% in 1991 to 32% in 2008, and since developed countries are more prone
than developing countries to report their FDI, it seems reasonable to suppose that
most to the “Other” category was FDI from the latter group. That assumption
would imply that about 70% of the FDI stock in developing Asia originated in
developing countries.
Table 1. Major Sources of FDI to South, East, and Southeast Asia,
1991, 2001, and 2008
Country/Region of Origin

World
South, East, and Southeast Asia
PRC
NIEs
Others
OFCsa

1991
Value
Share
($
(%)
billion)
142
100
43
31
0.6
0.4
38
27
21
14.7
0.7
0.5

2001
Value Share
($
(%)
billion)
1,124
100
462
41
125
11
307
27
306
27
204
18

2008
Value
Share
($
(%)
billion)
2,306
100
875
38
307
13
512
22
735
32
349
15

FDI = foreign direct investment, OFCs = offshore financial centers, PRC = People’s Republic of China,
NIEs = newly industrialized economies.
a
OFCs: Bahamas, Bermuda, British Virgin Islands, Cayman Islands.
Source: United Nations (2010, Table II.6).

Hattari and Rajan (2009) use similar balance of payments data but a
different approach and examine bilateral FDI within developing Asia. They find
that about 35% of FDI flows to developing Asia in the period 1990–2005 came
from within the region. Hong Kong, China and the People’s Republic of China
(PRC) dominate both as host and home countries. For instance, FDI from Hong
Kong, China to the PRC and vice-versa constituted, in the period 2001–2005,
about two thirds of total bilateral FDI flows in developing Asia. Moreover, either
the PRC or Hong Kong, China were part in 16 among the 20 largest bilateral FDI
flows.
Inflows to ASEAN since 2002 can also be shown by the data from that
organization (Table 2). The share of North–South FDI in inflows to that group of
Southeast Asian countries was more than half from 2003 to 2006 and fell to
around 43% in 2008 and 2009. It is difficult to conclude that there was a clear
trend and it is possible that the global financial crisis in the latter years had an
effect on the different inflow shares (Hill and Jongwanich 2009). The inclusion of
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FDI from major offshore financial centers (OFCs) in 2007–2009, but not
consistently earlier, suggests that their role was increasing, along with the
ambiguities surrounding the ultimate origins of their FDI.
Table 2. Sources of FDI Inflows to ASEAN (percent)
Share
Total
North
South
ASEAN
Other than ASEAN
including OFCs
Other than ASEAN
excluding OFCs

2002
100.00
39.48
60.52
21.16

2003
100.00
53.06
46.94
11.36

2004
100.00
62.31
37.69
7.98

2005
100.00
54.11
45.89
9.17

2006
100.00
54.26
45.74
11.92

2007
100.00
49.16
50.84
13.01

2008
100.00
42.82
57.18
21.13

2009
100.00
43.45
56.55
11.18

39.36

35.58

29.70

36.72

33.83

37.82

36.05

45.38

n.a.

33.14

22.08

n.a.

n.a.

31.30

26.63

34.83

FDI = foreign direct investment, OFCs = offshore financial centers.
Note: Regions are given as follows:
Total – as reported
North –sum of the US, Japan, the EU, Australia, Canada, and New Zealand
ASEAN – as reported
South other than ASEAN including OFCs – Total minus (North and ASEAN)
South other than ASEAN excluding OFCs – South other than ASEAN minus OFCs
(when OFCs are available)
Sources: ASEAN (2007 and 2011).

Some estimates by UNCTAD describe the country and regional
composition of outward FDI flows for individual Asian countries. The estimates
for the PRC since 2003 (Table 3) point to its increasing role as an investor in
developing countries outside Asia, in developed countries, and in OFCs, for
which the ultimate destination of the investment is not reported. The predominant
role for East Asia has been reduced, but it remains still, by far, the main
destination. The PRC was already principally a South–South investor in 2003 and
continued in that role in 2008, but it had a greater weight in total world
investment by the later year and therefore added more to the world total of such
FDI.
The estimates for Hong Kong, China are notable for the extremely large
share of the outward stock held in, or through, OFCs. There was some increase in
the share of holdings that were South–South FDI in the 10 years up to 2008, but
the large share of FDI that was through OFCs, with unknown characteristics and
unknown ultimate destinations, makes the trend questionable.
For both Hong Kong, China and Singapore, the interpretation of outward
FDI data is obscured by the fact that substantial portions of their FDI have been
by firms based in other countries, both North and South. A paper by Low,
Ramstetter, and Yeung (1998, 144) reported the assertion that “…much of what
PRC’s record as FDI from Hong Kong, China is in fact investment originating in
local PRC firms but circulated through Hong Kong, China in order to benefit
from the incentives offered to foreign investors.” Of Hong Kong, China-owned
firms in Singapore, almost half the value added and more than half the output was
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by firms with ultimate owners outside Hong Kong, China (Low, Ramstetter, and
Yeung 1998, 146). At least in the 1990s, “…classifying Hong Kong, China’s FDI
by country of Ultimate beneficial owner greatly reduces such FDI, especially in
Asia” (Low, Ramstetter, and Yeung 1998, 146–7).
Foreign direct investment from Singapore, a major investor despite the
country’s small size, was split between about a quarter in developed countries,
and three quarters in developing countries. That division has not shown any trend
over the 17 years for which data are available, and does not confirm any shift
toward South–South FDI from this source.
The other Asian country for which we have some data on the geographical
division of outward FDI stocks is the Republic of Korea. Korean FDI shifted
substantially from developed to developing countries between 1990 and 1995,
and has continued to move in that direction since then, but only gradually. The
change has been even more gradual if OFCs are excluded from the South–South
FDI measure on the ground that the ultimate destination is unknown. Most of the
Korean FDI in developing countries is in developing Asia.
Table 3. Outward FDI Stock in People’s Republic of China; Hong Kong, China;
Singapore; and Republic of Korea ($ millions)

Destination
Total a
Total
Developed
Developing
Total minus
OFCs
Total Asia
East Asia
South Asia
Southeast
Asia
OFCsb
Other, except
developed
Other
Unspecified

China
Hong Kong,
People’s Rep. of
China
2003
2008
1998
2008
33,222 147,949 223,811 762,038

1990
2007
7,808 218,201

Korea,
Rep. of
1990
2005
2,301 38,680

33,222 183,971 223,811 762,041
1,492 10,700 18,456 15,096
31,731 173,271 200,780 713,270
28,954 153,164 105,579 408,993

7,808 206,461
2,136 53,262
5,673 153,199
7,808 206,461

2,306
1,326
980
2,305

44,093
18,524
25,569
42,274

26,018 129,906
25,329 119,271
46
1,738
587
6,487

3,991
1,720
128
2,045

697
53
31
566

19,750
13,451
936
5,083

2

1,819

282
0

3,630
369

4,268
1,445

79,606 354,855
73,771 338,636
5,252

16,218

Singapore

92,912
44,985
43,181

30,807 118,232 353,048
12,558
2,942
5,367
4,575

33,675

FDI = foreign direct investment, OFCs = offshore financial centers.
Source: UNCTAD website (available: unctadstat.unctadorg/).

1,682

36,583
23,704
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On the whole, outward FDI data confirm the rise in importance of countries
in the South, especially Asian countries, as recipients of FDI from other South
countries, particularly from Asian countries. However, the extent of the growth in
this share is obscured by deficiencies in the data, particularly the growth of
indirect flows, including flows through tax havens.
Evidence from the inward FDI side is less available than from the outward
side. One of the few countries for which the origin of inward flows is available is
3
the Republic of Korea. About 23% of inward flows of FDI were from the South
in the late 1980s. The South share virtually disappeared in 1990–1994, then
returned to the late 1980s level in 1995–1999, and gradually increased to 28% in
2005–2009. Asia’s share in this rising trend was volatile, reaching a peak in
1995–1999 that was not matched in the 5-year periods after that.
Another country that publishes the geographical distribution of sources of
inward FDI stocks is Singapore (Department of Statistics 2008). The share of
developed countries barely changed from 1999 to 2004, but then fell from 74% to
64% by 2008. The share of developing Asia did not change substantially between
1999 and 2008, but there was a substantial growth of FDI from the Americas
other than the US and Canada. Unfortunately, that category includes the
Caribbean OFCs, and the ultimate source of the FDI is therefore uncertain. It is
therefore also uncertain whether the share of countries in the South as sources of
FDI into Singapore increased at all.
An unusual set of inward FDI data is produced by Hong Kong, China
including a breakdown of inward FDI from OFCs, identifying “FDI from NonOperating Companies in OFCs Set Up by Hong Kong, China Companies for
Indirect Channeling of Funds” (Table 4). Since these inflows are from affiliates
of Hong Kong, China companies themselves, their inclusion obscures the sources
of inward direct investment. The data excluding these inflows exhibit a sharper
decline in the share of FDI inflows from the North and a corresponding increase
in the growth of the share of FDI inflows from the South.

3

See the OECD statistics website (available: stats.oecd.org/Index.aspx).
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Table 4. Hong Kong, China: Shares of World Areas in Inward FDI Stock (percent)
1999
2004
Including All OFC FDI
Total
100.0
100.0
Northa
22.0
21.8
South
71.8
73.5
Asia, excluding Japanb
30.4
32.1
PRC
25.9
29.0
OFCsc
41.4
38.9
Others, including unknown
6.1
7.3
Excluding FDI from Nonoperating Companies in OFCs Set Up
by Hong Kong, China Companies for Indirect Channeling of Funds
Total
100.0
100.0
Northa
34.2
29.9
South
57.2
60.7
Asia, excluding Japanb
47.2
44.0
PRC
40.1
39.7
OFCsc
10.0
16.7
Others, including unknown
8.6
9.3

2009
100.0
15.2
79.5
38.9
36.4
40.6
5.2
100.0
20.9
72.2
53.3
49.8
18.9
7.0

FDI = foreign direct investment, OFCs = offshore financial centers.
a
Australia, the Netherlands, Japan, the UK, the US.
b
People’s Republic of China; the Cook Islands; Singapore; Taipei,China.
c
Bermuda, British Virgin Islands, Cayman Islands.
Source: UNCTAD website, available: unctadstat.unctad.org/.

A.

Some Notes on Data Problems

There is some evidence that South–South FDI has become a larger part of
the FDI universe, despite the weakness of much of the data from lack of reporting
and from deliberate obscuring of the sources and direction of investment. The
compilers, as well as the users, of the balance of payments data on FDI are aware
that the flows often do not originate in the countries to which they are attributed,
do not enter the countries that are their supposed destinations, and if they do enter
the declared destinations, do not remain in those destinations. They often
represent bookkeeping entries in corporate accounts, but no economic activity
such as the employment of labor, the production of goods and services, or the
installation of capital assets.
For instance, UNCTAD’s 2006 World Investment Report, which was
focused on South–South FDI, included a “cautionary note” (United Nations 2006,
106) that pointed out some of the problems. For one thing, few developing
countries report any data on outward FDI. Among those that do, important ones
report their outward FDI as going to OFCs, which, when they transship the funds,
are then reported as the sources of the investment. Furthermore, “…in some
developing and transitional economies (e.g., the PRC; Hong Kong, China; and the
Russian Federation) a significant amount of FDI takes the form of round tripping”
(United Nations 2006, 106). In that case, the investment leaves the home country
and returns to it quickly, never leaving the control of the home country firm, and
never being used outside the home country.
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Another problem is that FDI flows and stocks, as defined by the
International Monetary Fund (IMF), include FDI by sovereign wealth funds
(SWFs), mainly based in developing countries. While purchases of ownership
shares of 10% or more (United Nations [2010, 14] assumes that investments other
than mergers and acquisitions are “extremely limited”) meet the IMF definition of
FDI in terms of the extent of ownership (10%), they are more akin to portfolio
investment than to private FDI with respect to the characteristics ascribed to FDI
in the literature. These include the parent firm’s exploitation of its firm-specific
advantages, acquired by experience in the industry, by production in the home
country, and by R&D or advertising. The SWFs typically have no firm-specific
advantages except large amounts of capital, they do not generally seek control of
firms they invest in, and move in and out of industries in pursuit of higher returns
(or smaller losses), much as private equity firms do.
Foreign direct investment by SWFs was a small part of FDI from
developing countries through 2004, but increased rapidly after that, reaching over
25 billion in 2009, over 10% of all FDI outflows from developing countries
(United Nations 2010).
Finally, the reliance on balance of payments measures makes the role of
financial centers important in measurement, since they are important in financial
flows despite their lack of connection to productive activity. As was pointed out
in the UNCTAD report on the rise of South–South FDI (United Nations 2006),
the top recipients of FDI from Hong Kong, China and Singapore included the
British Virgin Islands and Bermuda; and of FDI from the PRC, the Cayman
Islands and the Virgin Islands. These flows would almost completely disappear
from any measure based on the amount of economic activity involved.
The problems with balance of payments data on FDI limit the conclusions
that can be reached with respect to sources of aggregate stocks and directions of
flows. Partly for this reason, we focus most of our discussion below on data on
real economic activities rather than on data on financial flows.

III. HOW DO NORTH–SOUTH AND SOUTH–SOUTH FDI
IN ASIA DIFFER?
A.

Determinants of FDI

Few studies on determinants of FDI take into account whether the host
country is a developed or a developing country. At best, existing studies examine
if there are differences in determinants between FDI from North and South, and
not how determinants of South–South FDI differ from determinants of North–
North or North–South FDI. For instance, Ma and Van Assche (2011) examine
determinants of FDI from OECD and non-OECD countries. Their results suggest
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that FDI from OECD countries is negatively affected by institutional differences
between home and host countries. They also find economic differences to be
negative influences on FDI, which they interpret as a negative effect from
differences in consumer preferences. FDI from non-OECD countries is only
affected by economic differences and not affected by differences in institutions.4
Hattari and Rajan (2009) examine the determinants of bilateral FDI flow in
developing Asia using a gravity model. There are only 17 countries included and
a large share of bilateral FDI flows are recorded as nonexistent, which calls for
some caution in interpreting their results. Determinants of FDI in East Asia are
similar to what has been found for other regions and countries: large countries
have large FDI inflows and outflows, and FDI flows decline with geographic
distance. Moreover, bilateral FDI is complementary to export and is also affected
by changes in exchange rates, by institutional factors such as financial market
development, and by political risks and the legal system.
B.

Industry Distribution of FDI

A study of manufacturing in Thailand in the 1990s by Ramstetter (2004)
divided foreign plants into three. Those from the EU, Japan, and the US are
referred to as the North. Those from the Republic of Korea; Singapore; and
Taipei,China are the South, while the third is an “other” group, which cannot be
identified. The numbers of plants that are part of the FDI from the two regions
show relatively high representation of FDI from the South in textiles, apparel,
rubber products, metal products, and some machinery, but FDI in motor vehicles
and in chemicals and products was predominantly from the North.
An earlier study of non-oil manufacturing plants in Thailand in 1990, also
by Ramstetter (1994), divided foreign-owned firms in Thailand into those based
in developed economies and those based in developing economies, and compared
the industry distribution of sales between the two groups. The paper reported that
the share in sales by firms from developing countries was particularly high in
food, textiles and apparel; wood, paper, and printing; rubber and plastics; and the
combination of precision machinery and miscellaneous manufactures. The share
in sales of firms based in developed countries was especially larger in nonmetallic
mineral products; nonelectric machinery; electrical machinery and computers;
transport machinery (almost entirely Japanese firms); and nonmetallic mineral
products.
A recent study by Takii (2011) of Indonesian manufacturing shows
employment by industry in plants owned by Japanese (North), and in plants
owned by other Asian countries (South) in three periods from 1986 through 2003.
In 1997–2003, plants owned by firms from the South were the predominant
4
See, e.g., Fung et al. (2009) and Hill and Jongwanich (2009) for determinants of aggregate FDI outflows
from East Asian countries.
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employers, compared with plants of Japanese owners in food, textiles, wood and
furniture, paper and printing, and other manufacturing, while firms from Japan
were predominant in chemicals, basic and fabricated metals, and machinery.
Working with the original Indonesian data, information on ownership in
Indonesian plant-level data between 1995 and 1997 are used to get additional
5
information on the industry distribution of North and South FDI. Table 5 shows
the distribution of foreign-owned plants in Indonesian manufacturing by home
country. Similar to the finding by Takii (2011), South and North FDI each
contribute about 50% of the foreign plants. There are plants from 16 different
South countries and 17 different North countries. The five largest home countries
are shown in each group. Among South FDI investors, the Republic of Korea is
the largest home country with about 16% of the foreign-owned plants.
Taipei,China and Singapore are other large home countries, followed by Hong
Kong, China and Malaysia.
These five South home countries are not typical developing countries, at
least as measured by their income levels. They are either high- or middle-income
countries. For instance, in the latest version of the Penn World Tables (Heston,
Summers, and Aten 2011), Singapore is ranked as number 6 out of 188 countries
in real (purchasing power parity-adjusted) income per capita in 1996, and Hong
Kong, China is ranked as number 16, both higher than the median developed
country. Taipei,China is ranked 32nd and the Republic of Korea as 36, both not
far from the developed-country median. Malaysia is ranked 60. All of these
countries are at a far higher level of development than the host country: Indonesia
is ranked as number 110 in terms of income per capita. A recent paper by Petri
(2011, 11) refers to this pattern as “Asian exceptionalism”, in that intra-Asian
FDI “…is dominated by flows from high-technology economies to medium
technology economies, while FDI elsewhere primarily consists of flows among
high technology economies.”
The distribution of North FDI in Indonesia is much more skewed than the
South distribution. Japanese plants account for one third of total FDI and two
thirds of North FDI in Indonesia. Investments from western countries are not very
important. The next largest home country is the US with only about 4% of total
foreign plants in Indonesia. Germany, Belgium/Luxemburg, and Switzerland have
each about 2% of the foreign plants.

5

See, e.g., Lipsey, Sjöholm, and Sun (2010) for a description of the Indonesian plant-level data.
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Table 5. Distribution of FDI in Indonesia by Country of Origin, 1995-1997
(share of total foreign plants)
South
Korea, Rep. of
Taipei,China
Singapore
Hong Kong, China
Malaysia
North
Japan
United States
Germany
Belgium/Luxemburg
Switzerland

48.3
15.8
11.5
8.5
4.8
1.9
51.7
33.0
3.7
2.5
2.1
2.0

FDI = foreign direct investment.
Source: Plant-level data provided by the Indonesian Statistical Office.

Table 6 examines the sector distribution of foreign plants by home country.
There are some noticeable differences in the distributions of FDI from different
home countries. For instance, more than one third of plants from the North are
located in the fabricated metals industry, including, for instance, machinery and
electronic products. Fabricated metals is an important industry also for South FDI
with about 23% of the plants, but not the most important industry. Instead, 30%
of South plants are in the labor-intensive textile industry. Textiles are not very
important for North FDI, which instead has a relatively large share of 23% in the
chemical industry.
Looking at individual home countries, it is seen that their plants tend to be
highly concentrated in a few industries. For instance, the largest investor, Japan,
has most of its plants in the fabricated metal industry. Plants from Germany,
Switzerland, and the US cluster in the chemical industry. Belgium and
Luxemburg differs from the other included countries by a high concentration of
plants in the food product industry.
Plants from Hong Kong, China; the Republic of Korea; and Taipei,China
are primarily located in the textile industry. Singaporean FDI is more like
Japanese FDI with a large share in fabricated metals, and also with a relatively
large share in chemicals. Singapore is a country that receives large amounts of
FDI inflows and as discussed earlier, it is possible that much of the FDI in
Indonesia from Singapore is owned by regional offices of foreign-owned
Singaporean companies, a factor that could explain some of the similarities with
the distribution of plants from the North. Malaysia differs from all other countries
by its high concentration in the wood product industry.
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Table 6. Distribution of Indonesian Plants by Different Home Countries, 1995–1997
(share of total plants from each home country)

North
Japan
United States
Germany
Belgium/Luxemburg
Switzerland
South
Korea, Rep. of
Taipei,China
Singapore
Hong Kong, China
Malaysia

North
Japan
United States
Germany
Belgium/Luxemburg
Switzerland
South
Korea, Rep. of
Taipei,China
Singapore
Hong Kong, China
Malaysia

Food
Products
13.5
8.7
16.3
6.8
66.1
21.5
8.2
3.1
5.5
11.5
12.6
4.2
Nonmetals
4.0
2.6
4.4
0.0
5.1
0.0
2.1
1.8
1.6
3.1
0.0
0.0

Textiles

Wood
Paper
Chemicals
Products Products
12.1
7.8
1.4
23.4
15.6
8.4
1.2
17.9
8.1
8.1
2.2
41.5
5.7
5.7
0.0
54.5
1.7
5.1
0.0
22.0
0.0
0.0
0.0
46.2
30.0
9.2
3.3
14.6
46.7
6.6
2.4
11.2
31.3
9.6
4.7
10.4
9.3
9.3
4.3
22.9
34.6
7.5
1.9
14.5
4.2
43.1
0.0
19.4
Metal
Fabricated Other
Total
Industries
Metals
1.6
34.0
2.3
100.0
2.4
41.7
1.5
100.0
0.7
18.5
0.0
100.0
0.0
27.3
0.0
100.0
0.0
0.0
0.0
100.0
0.0
15.4
16.9
100.0
3.5
22.9
6.3
100.0
0.6
12.5
15.1
100.0
11.7
22.7
2.6
100.0
1.5
37.8
0.3
100.0
0.0
25.2
3.8
100.0
0.0
26.4
2.8
100.0

Source: Plant-level data provided by the Indonesian Statistical Office.

Looking at the results in other studies, among investors in the PRC,
according to Abraham et al. (2010), those from Hong Kong, China; Macau,
China; and Taipei,China (South–South investors) are particularly present in such
“…labour-intensive sectors as … Apparel and other textile products.…” Investors
from other countries are predominant in Chemicals and allied products, Industrial
machinery and equipment, Electronic and other electric equipment, and
Transportation equipment (Abraham et al. 2010,151 and Table 2).
C.

Comparisons of Plant Size

Ramstetter (1999) compared the average sizes of plants from home
countries in the North and the South, as measured by output per plant, in Hong
Kong, China and Singapore in the late 1980s and the early 1990s. Plants of
parents from the North were far larger than plants owned by parents in South
countries throughout the period. There was some hint of a trend toward reducing
the differential for Japanese plants in Hong Kong, China, but not in Singapore,
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but in general, parents from the North were producing in plants more than twice
as large in terms of output.
A similar picture was found in a comparison in terms of employment size.
Plants in Hong Kong, China from developing countries were more than a third
smaller than those from developed countries, although the differential with
Japanese plants became much smaller at the end of the period. In Singapore, the
differentials were much larger—more than half—and showed no decline over
time.
In Thailand, in 1990, Ramstetter (1994) found that among firms from all
investing countries, those from developed home countries were, on average,
much larger than those from developing home countries. There were two
expected exceptions, textiles and apparel, and rubber and plastics, where the
developing country affiliates were larger, on average. There were also two
unexpected exceptions, transport machinery, and precision machinery and
miscellaneous manufacturing.
Part of the smaller average size of affiliates of developing country firms
arises from the avoidance of small affiliates by developed country parents. That
possibility is tested by Ramstetter by excluding small affiliates and comparing
average sales size only for medium to large firms. In this comparison, the
affiliates of developed-country parents are again larger in most industries, now
including both textiles and apparel and rubber and plastics, but the other two
exceptions remain.
D.

Comparisons of Productivity

One of the major topics of interest in comparisons of foreign-owned with
locally owned plants is productivity, either labor productivity or total factor
productivity, but comparisons among countries of origin are more unusual. Takii
(2011), in a study on Indonesian manufacturing, found significantly higher
productivity in plants representing FDI from the North (Japan) than in plants
representing FDI from the South. The industry distribution of these differences is
also of interest, because the exceptions to significant North productivity
advantages were in foods, textiles, and wood/furniture, industries in which FDI
from the South was most frequent.
Ramstetter (1999) examined differences in labor productivity, measured by
real output per worker, between plants in Hong Kong, China and Singapore
owned by firms from North countries and plants in the same locations owned by
firms from South countries. The plants owned by firms in the North reported
higher productivity in Hong Kong, China by close to 20%, and higher
productivity in Singapore by over 50% for US and European–owned plants, and
close to a third for Japanese-owned plants.
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Ramstetter (1994) compared value added per worker in foreign-owned
manufacturing plants in Thailand. For manufacturing as a whole, this crude
measure of labor productivity, or mixture of labor productivity and capital
intensity, showed Japanese-owned firms two-and-a-half times the level of firms
from developing countries, and other developed-country firms about 75% higher.
If the comparison was confined to “medium–large” firms with both groups of
owners, the differentials are a little smaller, but not very different. The margins
by which value added per worker in Japanese and other developed-country
affiliates exceeded those of affiliates from developing countries were particularly
high in chemicals, nonmetallic minerals, metals and metal products, nonelectric
and electric machinery and computers, and motor vehicles. On the other hand,
plants based in developing countries reported value-added per worker above or
close to that of developed-country affiliates in foods, beverages and tobacco,
wood and paper, and rubber and plastics. Comparing only medium–large plants
did not greatly change the ordering.
E.

Additional Comparisons of Plant Characteristics

Using the above described Indonesian plant-level data, additional
comparisons were made between North and South FDI that covers many of the
aspects discussed above. The ratios of North to South in Table 7 show, for
instance, that North plants are on average 40% smaller than South plants in
manufacturing as a whole. That size relationship is different from that seen in
other countries discussed above. However, this difference is partly caused by a
different sector distribution of plants. Looking at the difference in individual
sectors, South plants are larger than North plants in five out of nine sectors. The
difference in size is particularly large in paper products and in basic metal
industries, with substantially larger South plants in the former and substantially
larger North plants in the latter.
Continuing with the other characteristics, it is seen that there is a large
degree of differences between sectors but some general observations can be
made. Firstly, North plants tend to pay higher blue-collar wages and to be more
energy-intensive than South plants. Secondly, South plants tend to be more
export-oriented than North plants.
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Table 7. Plant Characteristics in Indonesia: Ratio between North and South
Size
Productivity
Blue collar wages
White collar wages
Energy intensity
Export share

Total
0.6
1.1
1.2
1.1
1.4
0.7

31
0.6
0.9
0.8
1.1
1.0
0.7

32
0.5
1.3
1.1
0.7
1.6
0.9

33
0.7
1.1
1.2
1.4
0.9
1.1

34
0.2
0.8
1.0
0.9
0.5
0.5

35
1.3
1.0
1.2
1.4
1.5
0.6

36
2.6
0.8
1.0
1.0
3.5
2.0

37
4.6
0.4
1.8
3.9
2.2
0.8

38
1.0
1.4
1.2
1.4
1.3
0.7

39
0.4
1.6
1.1
0.4
1.3
1.0

Note:

Size is measured as number of employees; Productivity is value added (in ’000s of Rupiah) per employee.
Wages are in ‘000s of Rupiah per employee. Energy intensity is quantity of electricity per employee.
Export is share of output.
Source: Plant-level data provided by the Indonesian Statistical Office.

Singapore also provides data that enable a comparison of several aspects of
FDI from developed and developing countries (Table 8). Average output per
worker in manufacturing plants in Singapore owned by developed-country
(Japan, Europe, the US) firms was more than two-and-a-half times the average in
firms owned by firms from developing countries (all others). Value added per
worker was only one-and-a-half times as high. The difference between the output
and value added measures suggests that affiliates of developed country firms
were using a higher proportion of purchased inputs than affiliates of developingcountry firms, perhaps because they were more deeply involved in worldwide
production networks. Manufacturing establishments owned by developed country
firms in all industries combined were about 25% larger, measured by
employment, than those owned by developing-country firms. In addition to
relative high productivity, firms from developed countries paid slightly higher
wages. However, export shares and capital intensities were higher in firms from
developing countries than in firms from developed countries.
Table 8. Singapore: Characteristics of Foreign-owned Manufacturing Establishments,
by Country of Capital Source
Country of Capital Source
(50% or more)
Workers per establishment
Output per establishment
Output per worker
Average remuneration per worker
Value added per worker
Net fixed assets per worker
Direct exports/sales

Japan, US,
Europe
207.39
247,022.77
1,191.09
55.61
223.85
235.65
0.74

Other
Countries
164.93
76,655.86
464.76
49.26
144.41
282.57
0.79

Source: Singapore Economic Development Board (2009).

F.

Comparisons of Spillovers to Local Firms

One of the issues of greatest interest to host countries is the extent to which
the technology brought to the host country by foreign investors is absorbed by
local firms, an absorption that is referred to as “spillovers” to local firms. These
could be spillovers to competing local firms in the same industries as the
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investors, who imitate the foreign firms’ techniques, copy their products or
methods of doing business, or learn from them in other ways, possibly by hiring
away some of their employees. There could also be spillovers to firms that sell to
the foreign firms, who may be willing to invest in improving the products of their
local suppliers; or spillovers to customers, who gain from the availability of
improved products and may be educated in their use by the foreign producers.
Although there are very few studies of spillovers that distinguish among
sources of FDI, it is of interest that a meta-analysis of studies of spillovers in
developing countries other than PRC found positive spillovers in six and mixed
results in three, all of which were for India. Of 10 studies of the PRC, considered
a transition country rather than a developing country, eight found positive
spillovers, one found a curvilinear relationship that had positive and negative
segments, and one did not report either positive or negative results (Meyer and
Sinani 2009).
A study by Buckley, Clegg, and Wang (2002) of manufacturing plants in
the PRC compares the effects of the presence in an industry of affiliates of
parents in Hong Kong, China; Macau, China; and Taipei,China with those of
affiliates of parents in other countries, mainly Europe, Japan, and the US. They
found that the former had no effect on the productivity of locally owned firms
while that of the presence of the affiliates of parents in the latter group led to
productivity gains in locally owned firms.
Du, Harrison, and Jefferson (2010) make a similar distinction of foreign
firms in the PRC. They find little evidence of spillovers within the industries of
investment, but strong evidence for spillovers to both supplying industries and
customer industries. However, both effects take place from North–South FDI, but
neither effect is observed from the FDI identified as South–South FDI. A later
paper by the same authors (Du, Harrison, and Jefferson 2011) confirms the
findings for upstream and downstream spillovers and, more uncertainly, for
horizontal spillovers. They suggest that the lack of spillovers from FDI from
Hong Kong, China; Macau, China; and Taipei,China suggests that much of that
may really be round-tripping, rather than FDI. An additional finding is that FDI in
firms benefiting from tax incentives to investing firms “generates greater
productivity spillovers than unsubsidized firms” (Du, Harrison, and Jefferson
2011, 28).
Another paper on the PRC, based on 4 years of Census data, which uses the
distinction between FDI from Hong Kong, China and Taipei,China (South–South
FDI) and FDI from all other locations (Xu and Sheng 2011) finds evidence of
smaller spillovers from South–South FDI. That is the case for ordinary least
squares equations and in one of the first difference equations.
Wei and Liu (2006) also find that FDI from countries of the Organisation
for Economic Co-operation and Development has played a much greater positive
role in inter-industry productivity spillovers but that there are no differences
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between FDI from different home countries in generating intra-industry spillovers
to indigenous firms in the PRC.
Takii (2011) uses information from different sources to construct a panel of
Indonesian plants between 1990 and 2003 with home country information on
foreign plants. His focus is not on a comparison between North and South but
rather between Japanese, other Asian, and Non-Asian FDI. Judging from our data
used above, non-Asian FDI is almost entirely made up of FDI from North
although we observe a few plants from Africa and Latin America.
The largest spillovers were from other Asian plants followed by spillovers
from Japanese plants. There were no statistically significant spillovers from nonAsian plants. Hence, South FDI generates the largest spillovers and the most
important distinction seems to be between Asian and non-Asian FDI rather than
between North and South FDI.
Takii proposes two different explanations for a difference in the degree of
spillovers. The first one is that other-Asian countries are at a development level
more similar to that of Indonesia and spillovers might be largest when the
technology differences between home and host countries are not too large.
However, most Asian FDI comes, as we previously noted, from relatively
developed Asian countries such as the Republic of Korea; Singapore; and
Taipei,China. Another proposed explanation is that the cultural distance between
Asian countries and Indonesia is smaller than the cultural distance between nonAsian countries and Indonesia, and that a small cultural distance enhances
spillovers.

IV. SUMMARY AND CONCLUDING REMARKS

The rise in importance of South–South FDI within Asia seems well
established, although the extent is blurred by the use of offshore financial centers
and the inclusion of FDI from sovereign wealth funds and other sources that
probably do not possess the intangible assets associated with FDI in the literature.
The analysis shows that the increased presence of South FDI in East and
South East Asia might have different effects on host economies from those of FDI
from the North. First, within manufacturing, FDI the from South locates mainly in
textiles and apparel, food, wood and paper products, and rubber products. Firms
from the North predominated in chemicals, transport equipment, and some, but
not all, types of machinery. Although these industry categories are wide, it would
be fairly safe to characterize the second group of industries with mainly
developed-country owners, as more capital-intensive and more technologyintensive than those with mainly developing-country owners.
Secondly, plant size, as measured by output per plant and employment per
plant, regardless of industry, shows that plants with developed country owners
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tend to be much larger than those with developing-country owners. Since plant
sizes differ substantially by industry, and clothing plants, for example, are
typically much smaller than auto plants, these differences partly reflect the
industry distributions mentioned above. The margins are larger for output per
plant than for employment per plant, pointing to productivity differences as well
as industry mix. Indonesia differs from many other countries in that South plants
are larger than North plants in more than half of the examined industries.
Thirdly, plants from the North tend to have higher productivity than plants
from the South. For instance, labor productivity was higher in Japanese-owned
plants than in plants owned by firms from other (developing) Asia in every
industry in Indonesia. However, the productivity difference was not statistically
significant in foods, textiles, and wood/furniture, the industries in which plants
from the South were most important. Similar productivity advantages are
observed for firms from the North in Hong Kong, China; Singapore; and
Thailand, but firms from the South have sometimes comparable high productivity
in the industries where they often were important, such as food, beverages, and
tobacco; textiles and apparel, and wood products.
Finally, the results reported in studies of spillovers to local firms are
mixed, as in most of the spillover literature. A number of studies find positive
spillovers in the PRC, some within the same industry as the foreign affiliates and
some to local firms in upstream and downstream industries. Most studies find a
difference between the spillovers from firms from developed and developing
countries: there tend to be positive spillovers from the former and no spillovers
from the latter. The results seem to be slightly different in Indonesia where FDI
from developing countries generates more spillovers than FDI from developed
countries, but there are also spillovers from Japanese FDI.
To sum up, this paper shows that the characteristics and economic effects
of FDI differ between host countries. This complicates any policy
recommendations. Considering the increased global competition for FDI inflows
in recent decades, a reasonable recommendation would be to welcome any FDI,
irrespective if it comes from the North or South. Moreover, the test of whether
North–South and South–South investments that are identical in every measurable
dimension produce different spillovers to domestic firms may for host country
governments not be as relevant as whether they are typically different in
measurable dimensions such as size, industry, working conditions, and
technology. As shown above, in most of these characteristics, there does seem to
be some edge in favor of benefits from North–South FDI.
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Forecasting Volatility in Asian Stock Markets:
Contributions of Local,
Regional, and Global Factors
JIANXIN WANG

This paper examines volatility forecasting for the broad market indices of 12
Asian stock markets. After considering the long memory in volatility and
volatility jumps, the paper incorporates local, regional, and global factors into
a heterogeneous autoregressive model for volatility forecasting. Compared to
several existing studies, the model produces smaller forecasting errors. The
empirical findings shed new light on the spillover effect from regional and
global factors to local market volatility. Despite the common perception of
increased globalization, the paper finds that volatility in Asia is primarily
driven by local factors. During the period January 2005 to April 2010,
regional and global factors explain 2%–3% of the volatility in the next 10
days for Asian emerging markets, and 3%–6% for Asian developed markets.
There was no significant increase in the contribution of global factors to local
market volatility.
JEL classification: G17, G15, G12

I. INTRODUCTION

Stock market volatility is a major concern for economic policy makers, as
well as investors, listed companies, and market regulators. Volatility in the broad
market reflects investor sentiment (Lee et al. 2002), which is a leading indicator
of business investments, aggregate consumption, and economic cycles. High
volatility deters investor participation and risk sharing (Allen and Gale 1994) and
distorts investment decisions. It leads to higher costs of capital (Lee et al. 2003)
and deters firms from stock market listing and capital expansion (Schill 2004). In
emerging markets, high volatility is shown to be largely unrelated to the risk in
economic fundamentals (Morck et al. 2000) and is often associated with financial
instability (Kaminsky and Reinhart 2001). Therefore high volatility impedes the
growth and development of financial markets, which plays an important role in
promoting long-run economic growth (Levine and Zervos 1998).
This paper explores the predictability of stock market volatility among
Asian economies. Broad market volatility is a systematic risk faced by investors.
Jianxin Wang is from UTS Business School, University of Technology Sydney, Australia. Research support
from Anthony Baluga and Pilipinas Quising is greatly appreciated. The author accepts responsibility for
any errors in the paper.
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The ability to forecast overall market volatility has direct implications on
investment decisions, risk management, market regulation, and economic policy.
During the 2008 global financial crisis, regulators in financial markets around the
world imposed new trading restrictions, e.g., banning the short sale of financial
stocks, in anticipation of greater market volatility and economic uncertainty
associated with the failure of major financial institutions. The debate on the lifting
of the ban was heavily focused on its potential impact on market volatility.
This paper aims to make two contributions. First, it brings the latest
advances in financial econometrics to examine issues such as the long-run
dependence in volatility and volatility jumps in the context of Asian emerging
markets. Although there are numerous studies on volatility forecasting, there are
relatively few studies examining the issue in Asia. Poon and Granger (2003)
survey 93 studies of volatility forecasting, with five studies on Australia, Japan,
and New Zealand, but none on Asian emerging markets. Several recent studies
have included Asian markets as part of their samples (Evans and McMillan 2007,
Marcucci 2008, Conrad et al. 2010). Only Evans and McMillan (2007) had the
same coverage of Asian markets as in this paper. Several studies have
investigated volatility forecasting in individual Asian markets (Bhattacharyya et
1
al. [2009] for India and Tzang et al. [2009] for Taipei,China). Comparisons with
these existing studies show that the model and the economic factors deployed in
this paper achieve better forecasting performance.
The second contribution of the study is to explore the volatility impact of
local, regional, and global factors. Cross-market spillovers and contagion were a
major concern for policy makers and regulators following the Asian financial
crisis in the late 1990s, and again after the recent global financial crisis. Many
studies have examined the correlation in return and volatility among Asian
markets. Most have reported increased spillover effects and contagion in Asia
with and without financial crises (Chiang et al. 2007, Khan and Park 2009,
Yilmaz 2010). Instead of estimating contemporaneous cross-market correlations
within samples, this paper takes a more stringent approach on measuring financial
market integration and contagion. After controlling the impact of local market
factors, it examines the causal effect from external factors, such as those of other
markets in Asia and those of markets in the United Kingdom and the United
States, on future volatility in individual Asian markets. This causality, in the sense
of Granger (1969), is important for identifying cross-market spillover effects, as
opposed to all markets simultaneously reacting to the same economic information.
The empirical findings shed new light on this important policy and regulatory
issue.

1
Several studies have forecasted volatility of individual stocks, such as Lux and Kaizoji (2007) for Japan
and Liu et al. (2009) for the People’s Republic of China. Since individual stocks generally have higher volatility
than the broad market indices, this paper does not draw comparison with these studies.
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This paper examines volatility dynamics in 12 Asian stock markets. Of this,
eight are emerging markets, namely: the People’s Republic of China (PRC); India
(IND); Indonesia (INO); the Republic of Korea (KOR); Malaysia (MAL); the
Philippines (PHI); Taipei,China (TAP); and Thailand (THA). The other four
regional developed markets are Australia (AUS); Hong Kong, China (HKG);
Japan (JPN); and Singapore (SIN). After considering the long memory in
volatility and volatility jumps, the paper incorporates local, regional, and global
factors into the heterogeneous autoregressive (HAR) model of Corsi (2009) for
volatility forecasting. Motivated by existing evidence on volatility determinants
and dynamics, this study chooses lagged market return, volatility, trading volume,
and liquidity as the factors forecasting future market volatility. The model has
lower forecasting errors than several existing studies. It works better for the
developed markets: the predicted volatility explains 58%–70% of the variations in
the actual volatility in developed markets, but only 38%–47% in emerging
markets. The paper finds that local market volatility in Asia is dominated by local
factors. While both regional and global factors improve out-of-sample volatility
forecasts, their contributions are relatively small. Regional and global factors
explain 2%–3% of the volatility in the next 10 days for Asian emerging markets,
and 3%–6% for Asian developed markets. Australia and Singapore have much
higher exposure to global factors than Hong Kong, China and Japan. Contrary to
the common perception, there are no significant rises in the impact of regional
and global factors on local market volatility. Local factors have gained
importance since 2005 in most markets except India and the Philippines. The
impact of regional factors has declined in the PRC; Taipei,China; and Singapore.
The paper is organized as the following. Section II explains the data sample
and presents the summary statistics on broad index volatility in 12 markets.
Model specification, variable selection, and forecasting performance are
discussed in Section III. Section IV summarizes major findings and discusses
future research.

II. DATA AND SUMMARY STATISTICS

Table 1 lists the local indices representing 12 stock markets. The daily
2
high, low, closing prices, and trading volume are taken from Bloomberg. The
daily exchange rates against the US dollar, including daily high and low, are from
3
DataStream. The sample period is from 1 January 2000 to 30 April 2010. The
Asian financial crisis period in the late 1990s and its related issues are avoided.
Figure 1 gives a broad picture of the performance of the market indices over the
2
The volume for the S&P 500 is taken from DataStream. The volume from Bloomberg is much lower than
those of DataStream and Yahoo Finance.
3
DataStream does not have high and low exchange rates of the Yuan against the US dollar until September
2005.
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sample period. The estimation period is from 1 January 2000 to 31 December
2004. The forecasting period is from 1 January 2005 to 30 April 2010.
Table 1. Markets and Indices
Market
People’s Republic of China
India
Indonesia
Republic of Korea
Malaysia
Philippines
Taipei,China
Thailand
Australia
Hong Kong, China
Japan
Singapore
United Kingdom
United States

PRC
IND
INO
KOR
MAL
PHI
TAP
THA
AUS
HKG
JPN
SIN
UKG
USA

Index
Shanghai Composite Index
SENSEX Index
Jakarta Composite Index
KOSPI Index
Kuala Lumpur Composite Index
PSE Index
Taipei,China Weighted Index
SET Index
All Ordinaries Index
Hang Seng Index
Nikkei 225 Index
Straits Times Index
FTSE 100 Index
S&P 500 Index

Source: Author’s representation.

The daily volatility for market i is measured as σi,t = 100
P H,

P L,

√

ln

PH,
PL,

,

and
are daily index high and low values, respectively. Parkinson
where
(1980) shows that σ is an unbiased estimator of the true variance. Andersen and
Bollerslev (1998) suggest that it is comparable to realized volatility based on 2–3hour returns. Alizadeh et al. (2002) report that it is highly efficient and robust to
microstructure noise. Patton (2010) shows that the mean squared error (MSE) of
the above volatility estimator is approximately one fifth of the MSE of the daily
squared return, and is as accurate as realized volatility using five intraday
observations.
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Figure 1. Asian Stock Market Performance
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Table 2 reports the summary statistics of daily volatility in different
markets. Panel A is for the raw volatility σi,t and Panel B is for the logarithmic
transformation ln(σi,t). The PRC, India, and the Republic of Korea have relatively
high volatility. Australia, Malaysia, and the Philippines have relatively low
volatility. With the exception of Malaysia and the Philippines, Asian emerging
markets have much higher volatility than the UK and the US, while Asian
developed markets have much lower volatility than the UK and the US. Daily
volatility has strong skewness and kurtosis, and is highly persistent, as indicated
by the Ljung-Box Q statistics for five lags. The Augmented Dickey–Fuller test
shows no unit roots. The modified R/S test of Lo (1991) shows a strong presence
of long-run dependence. Developed markets have higher modified R/S statistics
than emerging markets. The logarithmic volatility ln(σi,t) in Panel B is more
Gaussian than the raw daily volatility in Panel A: its skewness is close to 0 and its
kurtosis is around 3. This is consistent with findings in previous studies
(Andersen et al. 2007 for the S&P500 index). The modified R/S statistics are
higher for ln(σi,t). Figure 2 shows that the autocorrelation of ln(σi,t) remains highly
significant after 100 trading days. The decay in autocorrelation is much slower for
developed markets. As in many previous studies, these analyses are all based on
ln(σi,t). In addition to the Gaussian properties, using ln(σi,t) as the dependent
variable does not restrict both sides of the regressions to be positive.
Table 2. Summary Statistics
Mean

Standarad Skewnewss Kurtosis
Deviation

Q5

ADF

MRS

Volatility (%)
PRC
1.20
IND
1.22
INO
1.02
KOR
1.17
MAL
0.64
PHI
0.77
TAP
0.98
THA
1.00

0.76
0.81
0.63
0.71
0.41
0.48
0.63
0.59

1.9
2.8
2.4
2.8
2.6
3.2
4.3
1.7

8.1
17.3
13.0
19.2
14.0
27.0
52.4
8.0

2637
3277
1516
3815
2458
582
1673
2293

–9.2
–8.4
–10.5
–7.6
–10.1
–12.0
–9.8
–8.1

14.5
10.5
10.0
13.0
19.5
8.6
10.9
18.2

Mean
AUS
HKG
JPN
SIN

1.00
0.64
0.94
0.95
0.81

0.63
0.47
0.64
0.59
0.53

2.7
2.9
3.8
3.2
3.1

19.9
17.1
35.4
23.1
21.9

2281
4367
3656
3033
3397

–9.5
–6.7
–6.3
–6.7
–6.8

13.2
25.9
18.9
14.2
17.6

Mean
UKG
USA

0.83
0.96
0.93

0.56
0.67
0.69

3.3
2.5
2.99

24.4
13.5
17.54

3613
5329
5327

–6.6
–5.6
–5.2

19.1
18.2
16.5

Mean

0.95

0.68

2.76

15.51

5328

–5.4

17.3

ln(Volatility)
PRC
0.01
IND
0.036

0.58
0.55

0.13
0.4

2.8
3.0

3505
3692

–8.1
–7.7

20.3
17.1
continued.
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Table 2. continued.
INO
KOR
MAL
PHI
TAP
THA
Mean
AUS
HKG
JPN
SIN
Mean
UKG
USA
Mean

–0.13
0.01
–0.61
–0.40
–0.17
–0.15
–0.18
–0.64
–0.22
–0.20
–0.38
–0.30
–0.22
–0.26
–0.24

0.52
0.52
0.55
0.51
0.52
0.55
0.54
0.59
0.55
0.53
0.54
0.55
0.59
0.60
0.60

0.38
0.25
0.28
0.33
0.32
0.05
0.27
0.4
0.27
0.1
0.39
0.33
0.26
0.26
0.26

3.1
3.1
3.3
3.2
3.3
2.8
3.1
3.2
3.2
3.4
3.1
3.2
3.0
3.2
3.1

1511
3886
2839
676
2317
3035
2683
3963
3932
2963
3832
3882
5608
4773
5191

–10.0
–6.8
–8.8
–11.6
–8.5
–7.1
–8.6
–6.2
–5.5
–6.7
–6.2
–6.2
–5.0
–5.2
–5.1

ADF = augmented Dickey–Fuller test, MRS = modified R/S test.
Note: Q5 is the Ljung-Box Q statistic for five lags.
Source: Author’s estimates.

Figure 2. Autocorrelation of ln(t )
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0
–0.1 0

20

40

60

Days
China, People’s Rep. of
Indonesia
Malaysia
Taipei,China

80

100

India
Korea, Rep. of
Philippines
Thailand

0.7
0.6
0.5
0.4
0.3
0.2
0.1
0
0

20

60

40

80

100

Days
Australia
Japan
United Kingdom
Source: Author’s calculation.

Hong Kong, China
Singapore
United States

14.2
19.9
15.8
9.3
17.0
22.3
17.0
21.9
25.8
19.9
21.7
21.8
25.6
23.3
24.5

F ORECASTING V OLATILITY IN A SIAN S TOCK M ARKETS 39

III. VOLATILITY FORECASTING MODELS AND PERFORMANCE

This section explains the forecasting models and compares forecasting
performance. It is organized around several methodological issues. It begins by
discussing the criteria for forecasting evaluation, followed by comparing different
forecasting models, variables, and sample selections. Model comparisons are
based on 1-day-ahead and 10-day-ahead volatility forecasts.
A.

Criteria for Forecasting Evaluation

Following Martens et al. (2009), the mean squared prediction error (MSPE)
and the Mincer–Zarnowitz (MZ) regression are used to evaluate forecasting
performance. Define σ ,

|

∑

σ

as the actual volatility and

σ , | as the forecasted volatility of market i from day t+1 to t+h. For this
paper, the forecasting horizon h is either 1 day (h=1) or 10 days (h=10). The
MSPE is calculated as the average value of (σ , |
σ , | )2 over the
= bi,0 + bi,1 σ , |
+ εi,t.
forecasting period. The MZ regression is σ , |
Good forecasts should have b0 close to 0 and b1 close to 1. Meddahi (2001) shows
that the ranking of forecasts on the basis of the R2 from the MZ regression is
robust to the noise in σ , | . Results of the b1 coefficient and the R2 of the
regression, and testing of H0: b1 = 1 are done using the Newey–West robust
covariance with automatic lag selection using Bartlett kernel.
B.

Heterogeneous Autoregressive Models

The modified R/S test in Table 2 confirms the presence of long memory in
ln(σt), consistent with the findings of previous studies (Bollerslev and Jubinski
1999). In the volatility literature, long memory is traditionally captured by
fractionally integrated models (Andersen et al. 2003). Corsi (2009) proposes a
HAR model based on the heterogeneous market hypothesis of Müller et al. (1993
and 1997). The basic HAR model includes past volatilities aggregated over
different time horizons as explanatory variables. Starting from day t-1, the
average volatility in the past H days is σ ,

H|

H

∑H

σ,

. The average

weekly (H=5), monthly (H=22), and quarterly (H=66) volatilities are respectively
Q
σ , | , σM,
σ,
, and σ ,
σ,
. The
denoted as σW,
|
|
baseline HAR model may be written as
ln σ , |

β

β ,D ln σ ,

∑Q

Wβ ,

ln σ ,

ε,

(1)
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where k = W (week), M (month), Q (quarter), and h=1 for 1-day forecast and
h=10 for 10-day forecast. HAR(M) and HAR(Q) denote HAR models with lagged
monthly volatility and lagged quarterly volatility, respectively.
Corsi (2009) and Andersen et al. (2007) report that the HAR(M) model
performs very well in volatility forecasting. The HAR model is used as the
baseline model in this study, and other factors are added to improve volatility
forecasts. Given the significant long memory as reported in Table 2 and Figure 2,
the forecasting performance of HAR(M) and HAR(Q) is compared. Table 3
reports the forecasting performance of the HAR(M) model and the HAR(Q)
model. In both 1-day and 10-day forecasts, HAR(M) has lower MSPE than
HAR(Q) for most countries. The MZ regression shows that HAR(M) has higher
R2 than HAR(Q). However, the MZ regression coefficient b1 is closer to 1 for
HAR(Q). Overall, HAR(M) has better forecasting performance then HAR(Q).
The HAR(M) is adopted as the baseline model in the subsequent analyses.
Table 3 also shows that MSPE tends to rise with volatility levels: countries with
low volatility, e.g., Australia and Malaysia, tend to have low MSPE, and countries
with high volatility, e.g., the PRC and India, tend to have high MSPE. Table 3
also reports the mean squared prediction error (MSPE) and the coefficient b1 and
R2 of the MZ regression. HAR(M) and HAR(Q) are the heterogeneous
autoregressions with monthly and quarterly lags, respectively.
Table 3. Forecasting Performance of HAR(M) and HAR(Q)
Panel A. 1-Day-Ahead Volatility Forecast
Economy
PRC
IND
INO
KOR
MAL
PHI
TAP
THA

MSPE
0.497
0.412
0.315
0.252
0.096
0.231
0.321
0.184

HAR(M)
b1
1.054
1.166*
1.398*
1.174
1.154
1.349*
1.169
1.066

R2
0.317
0.455
0.363
0.520
0.328
0.135
0.275
0.335

MSPE
0.494
0.415
0.315
0.256
0.098
0.231
0.325
0.185

HAR(Q)
b1
1.046
1.164*
1.363*
1.194
1.184*
1.323*
1.175
1.069

Mean
AUS
HKG
JPN
SIN
Mean

0.288
0.165
0.307
0.247
0.199
0.229

1.191
1.142*
1.134
1.162
1.185*
1.156

0.341
0.494
0.498
0.487
0.509
0.497

0.290
0.164
0.310
0.250
0.202
0.231

1.190
1.106
1.137
1.165
1.182*
1.148

R2
0.317
0.451
0.358
0.516
0.323
0.133
0.270
0.335
0.338
0.490
0.494
0.483
0.501
0.492
continued.
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Table 3. continued.
Panel B. 10-Day-Ahead Volatility Forecast
PRC
IND
INO
KOR
MAL
PHI
TAP
THA
Mean
AUS
HKG
JPN
SIN
Mean

MSPE
2.095
2.538
1.864
1.590
0.528
0.962
2.107
0.625
1.539
0.767
1.528
1.392
1.017
1.176

HAR(M)
b1
0.984
1.228*
1.482*
1.114
1.068
1.381
1.037
1.048
1.168
1.040
1.083
1.126
1.182
1.108

R2
0.486
0.523
0.370
0.584
0.394
0.192
0.268
0.594
0.426
0.669
0.670
0.606
0.675
0.655

MSPE
2.021
2.592
1.884
1.639
0.546
0.961
2.169
0.629
1.555
0.763
1.542
1.426
1.097
1.207

HAR(Q)
b1
0.965
1.190
1.335
1.149
1.064
1.339
1.008
1.045
1.137
0.987
1.076
1.127
1.150
1.085

R2
0.490
0.504
0.346
0.576
0.378
0.189
0.257
0.595
0.417
0.659
0.668
0.599
0.644
0.642

* indicates significance at the 5% level.
MSPE = mean squared prediction error.
Note: HAR(M) and HAR(Q) are the heterogeneous autoregressions with monthly and quarterly lags,
respectively. The test for H0: b1 = 1 is based on the Newey–West robust covariance with automatic lag
selection using Bartlett kernel. See Table 1 for the meanings of the economy acronyms.
Source: Author’s estimates.

C.

Volatility Seasonalities and Jumps

It has been well documented that volatility in Asian stock markets has
significant day-of-the-week seasonality (Ho and Cheung 1994). Martens et al.
(2009) show that incorporating day-of-the-week seasonality improves volatility
forecasts for the S&P500 Index, while Charles (2010) fails to find such
improvement for six European stock market indices. The contribution of day-ofthe-week seasonality is tested in Table 4. In Panels A and B, the columns for
“Seasonalities” report forecasting performance of the HAR(M) model plus four
4
day-of-the-week dummies and one holiday dummy. Compared to the results for
HAR(M) in Table 3, MSPE is lower and the estimated b1 is closer to 1 in almost
all cases in Table 4. Although the R2 of the MZ regression varies across markets,
the average R2 across 12 markets is slightly higher in Table 4. Therefore Table 4
corroborates the findings of Martens et al. (2009). Seasonalities measured by dayof-the-week and holiday dummies will be included in the subsequent analyses.
While surges in stock market volatility have been observed for many years,
recently Barndorff-Nielsen and Shephard (2004) propose a procedure that allows
for a direct decomposition of the realized volatility into a continuous component
and a jump component. Using a HAR(M) model, Andersen et al. (2007) show that
lagged jump has a significant negative impact on today’s realized volatility. This
4

The day after a public holiday has holiday dummy equal to 1, unless it is a weekend.
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paper explores whether volatility jumps help to improve out-of-sample volatility
forecast. Since intraday index values are not available, a proxy for volatility
jumps is constructed using the basic idea of Barndorff-Nielsen and Shephard
(2004). The smooth component of daily variance is approximated by
, and the rough component is calculated as max{ ,
,
,
,
,
,
0}. Barndorff-Nielsen and Shephard (2006) offer a test on whether the rough
component constitutes a jump. However it cannot be applied here given the
construction of daily volatility and its components. Again, the top 10% of the
rough components in a rolling 2-year window (500 trading days) are used as
proxies for volatility jumps.
Table 4 reports the MSPE and the coefficient b1 and R2 of the MZ
regression. “Seasonalities” are day-of-the-week and holiday dummies. “Jumps”
are volatility jumps based on a modified version of Barndorff-Nielsen and
Shephard (2004).
Table 4. Forecasting Performance of HAR(M) plus Seasonal Dummies
and Volatility Jumps
Panel A. 1-Day-Ahead Volatility Forecast
PRC
IND
INO
KOR
MAL
PHI
TAP
THA
Mean
AUS
HKG
JPN
SIN
Mean

HAR(M)+Seasonalities
MSPE
b1
R2
0.498
1.062
0.317
0.408
1.141
0.456
0.311
1.365
0.367
0.250
1.166
0.522
0.096
1.141
0.327
0.230
1.284
0.135
0.319
1.150
0.278
0.184
1.055
0.331
0.287
1.171
0.342
0.166
1.123
0.487
0.306
1.121
0.498
0.247
1.165
0.486
0.196
1.179
0.514
0.229
1.147
0.496

HAR(M)+Seasonalities+Jumps
MSPE
b1
R2
0.498
1.058
0.317
0.409
1.133
0.454
0.311
1.364
0.366
0.247
1.169
0.529
0.096
1.147
0.332
0.230
1.284
0.136
0.319
1.154
0.278
0.185
1.058
0.330
0.287
1.171
0.343
0.167
1.120
0.485
0.305
1.124
0.500
0.246
1.160
0.488
0.197
1.181
0.514
0.229
1.146
0.497
continued.
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Table 4. continued.
Panel B. 10-Day-Ahead Volatility Forecast
PRC
IND
INO
KOR
MAL
PHI
TAP
THA
Mean
AUS
HKG
JPN
SIN
Mean

MSPE
2.114
2.471
1.851
1.591
0.529
0.951
2.100
0.625
1.529
0.762
1.513
1.394
1.002
1.168

Seasonalities
b1
0.991
1.169
1.438
1.098
1.058
1.301
1.015
1.032
1.138
1.034
1.075
1.123
1.163
1.099

R2
0.484
0.522
0.369
0.582
0.391
0.191
0.270
0.593
0.425
0.668
0.672
0.605
0.676
0.655

Seasonalities+Jumps
MSPE
b1
R2
2.107
0.984
0.484
2.468
1.166
0.522
1.851
1.436
0.369
1.588
1.099
0.583
0.531
1.056
0.389
0.952
1.298
0.191
2.100
1.016
0.270
0.627
1.032
0.591
1.528
1.136
0.425
0.770
1.030
0.664
1.514
1.075
0.672
1.381
1.117
0.608
1.003
1.166
0.676
1.167
1.097
0.655

* indicates significance at the 5% level.
MSPE = mean squared prediction error.
Note: HAR(M) and HAR(Q) are the heterogeneous autoregressions with monthly and quarterly lags,
respectively. The test for H0: b1 = 1 is based on the Newey–West robust covariance with automatic lag
selection using Bartlett kernel. See Table 1 for the meanings of the economy acronyms.
Source: Author’s estimates.

In Panels A and B of Table 4, the columns for “Seasonalities+Jumps”
report forecasting performance of the HAR(M) model with seasonality dummies
and the lagged volatility jump. Compared to “Seasonalities” columns, MSPE and
the R2 are almost identical for both 1-day and 10-day forecasts. The estimated b1
coefficients are slightly closer to 1 when volatility jumps are included. Even
though a crude proxy is used for volatility jumps, there seems to be some benefit
in volatility forecasting. A more accurate measure of volatility jumps may
significantly enhance forecasting performance, as in the case of Andersen et al.
(2007). Volatility jumps are not included in the subsequent analyses as the benefit
from the jump proxy is quite marginal.
D.

Local, Regional, and Global Factors

This section explores economic factors that may help forecast local market
volatility. The factors are chosen based on existing literature on volatility
determinants and dynamics. First, numerous studies have shown that daily
volatility σi,t is highly persistent in the short run and has long memory (see Table
2). The HAR(M) embedded in equation (1) provides a parsimonious way to
capture short-run persistence and long-run dependency. Second, market return ri,t
affects future volatility through the “leverage effect”, which is captured using
both ri,t and its absolute value |ri,t|. Third, trading activity is associated with
information flow and has a direct impact on price movements (Bessembinder and
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Seguin 1992); therefore trading volume (vi,t) is included in the forecasting model.
Fourth, recent studies (Acharya and Pedersen 2005) have shown that liquidity,
measured as price sensitivity per unit of trading volume, is a pricing factor and
may affect return volatility. Here, the liquidity measure is Li,t = ln(1+σi,t/vi,t). The
advantage of this liquidity measure is discussed in Wang (2010). Fifth, studies by
Hau and Rey (2004 and 2006) show a strong link between exchange rate and
equity market movements. Therefore volatility of the exchange rate against the
US dollar ( σFX
is included to forecast local equity market volatility. The
,
exception is the PRC where the Chinese Yuan (CNY) to the US dollar (USD)
exchange rate was fixed until September 2005. The volatility of the CNY/USD
rate was very low after floating, with an average daily volatility of 0.1%.
Therefore foreign exchange volatility is not included in the local factors for the
PRC. Except for returns, other factors are taken logarithmic values to reduce the
impact of skewness and kurtosis. The local factors include
M
FX
r , , |r , |, ln σ , , ln σW
except for the
f,
, , ln σ , , ln v , , ln L , , ln σ ,
PRC where the exchange rate volatility is excluded.
With increased market openness and international portfolio flows, one
would expect potential impact from regional and global factors on local market
volatility. These factors may directly affect local market volatility or indirectly
affect local volatility through one or more local factors. Here, regional and global
factors are considered to be the same as the factors but without the exchange rate
volatility. Specifically, the regional and global factors are defined as f ,
r , , |r , |, ln σ , , ln v , , ln L , , where j = regional (reg) or global (glb).
Regional factors are calculated as the average across regional markets, excluding
the market being forecasted. Global factors are calculated as the average value of
the FTSE and the S&P 500.
Let Di,t-1 be the vector of the day-of-the-week and holiday dummies, and
D
β , β , β , and β be vectors of coefficients for market i. The h-day
forecasting model is given by
ln σ , |

β

βD D ,

β

f,

β

f,

β

f,

ε, .

(2)

Clearly the HAR(M) model embedded in equation (1) is also embedded in
equation (2). The model is estimated every day from the beginning of 2005 with
an expending sample size. Table 5 reports the forecasting performance of
equation (2) with only local factors, local plus regional factors, and all factors. In
most cases, adding local factors to the “Seasonalities” model in Table 4 reduces
MSPE, produces b1 closer to 1, and increases R2 of the MZ regression. Adding
regional and global factors each brings incremental benefits to the three
forecasting performance measures. Overall, the forecasting model in equation (2)
works better for developed markets than it does for emerging markets. When all
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factors are included, the predicted volatility explains 58%–70% of the variations
in the actual volatility in developed markets, but only 38%–47% in emerging
markets. The MSPE is relatively large. In 10-day forecasts for developed markets,
the root MSPE is √0.986 = 0.993%. Given the average daily volatility of 0.83%
in Table 2, the average 10-day volatility is around 0.83 √10=2.62%. Therefore
the root MSPE is about 38% (=0.993/2.62) of the actual volatility. However this
is likely to be driven by a few large forecasting errors. The median squared
prediction error, defined as the median of ( σ , |
σ , | )2 over the
forecasting period, is reported in the last column of Table 5. The median squared
prediction errors are much lower than the corresponding MPSE across all markets
for both 1-day and 10-day forecasts. For 10-day forecasts in developed markets,
the root of the average median squared errors is √0.122 = 0.349, which is only
13% of the average 10-day volatility 2.62.
Table 5 reports the MSPE and the coefficient b1 and R2 of the MZ
regression. The forecasting models are HAR(M) plus local, regional, and global
factors.
Table 5. Forecasting Performance of Local, Regional, and Global Factors
Panel A. 1-Day-Ahead Volatility Forecast
PRC
IND
INO
KOR
MAL
PHI
TAP
THA
Mean
AUS
HKG
JPN
SIN
Mean

MSPE
0.455
0.367
0.296
0.224
0.092
0.225
0.300
0.178
0.267
0.159
0.263
0.220
0.174
0.204

Local
b1
1.034
0.984
1.276*
1.101
1.078
1.174
1.137*
1.065
1.106
0.870*
1.062
1.004
1.088
1.006

R2
0.351
0.494
0.392
0.565
0.353
0.136
0.319
0.355
0.371
0.503
0.562
0.528
0.556
0.537

Local+Regional
MSPE
b1
R2
0.449
1.021
0.354
0.369
0.925
0.495
0.290 1.236* 0.402
0.227
1.123
0.565
0.092
1.058
0.355
0.217
1.113
0.164
0.295
1.092
0.327
0.182
1.085
0.357
0.265
1.082
0.377
0.158 0.849* 0.509
0.259
1.113
0.574
0.206
1.010
0.559
0.172
1.105
0.567
0.199
1.019
0.552

Local+Regional+Global
MSPE
b1
R2
MedSPE
0.447
0.984
0.354
0.119
0.364
0.899*
0.501
0.071
0.278
1.074
0.403
0.051
0.231
1.125
0.555
0.047
0.091
1.007
0.357
0.015
0.209
1.024
0.186
0.046
0.294
1.048
0.326
0.043
0.181
1.071
0.355
0.036
0.262
1.029
0.380
0.053
0.176
0.662*
0.578
0.022
0.253
1.088
0.580
0.037
0.182
0.990
0.609
0.040
0.167
1.036
0.569
0.023
0.194
0.944
0.584
0.031
continued.
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Table 5. continued.
Panel B. 10-Day-Ahead Volatility Forecast
PRC
IND
INO
KOR
MAL
PHI
TAP
THA

MSPE
1.957
2.354
1.856
1.382
0.520
0.894
2.139
0.620

Local
b1
0.971
1.032
1.410*
0.987
1.086
1.247
1.109
1.050

R2
0.475
0.522
0.370
0.633
0.409
0.217
0.271
0.596

Local+Regional
MSPE
b1
R2
1.956
0.939
0.469
2.164
0.963
0.558
1.798
1.338* 0.397
1.389
1.036
0.633
0.513
1.044
0.421
0.819
1.091
0.278
2.040
1.029
0.297
0.622
1.059
0.613

Local+Regional+Global
MSPE
b1
R2
MedSPE
1.983
0.898
0.463
0.724
2.172
0.918
0.559
0.412
1.699
1.226
0.410
0.375
1.351
1.025
0.643
0.205
0.515
0.985
0.415
0.061
0.786
0.997
0.303
0.223
2.000
0.971
0.307
0.236
0.598
1.051
0.625
0.149

Mean
AUS
HKG
JPN
SIN

1.465
0.749
1.388
1.285
0.923

1.111
0.891
1.010
0.983
1.086

0.437
0.674
0.691
0.627
0.692

1.412
0.738
1.346
1.217
0.936

1.062
0.866*
1.056
0.985
1.070

0.458
0.686
0.705
0.648
0.691

1.388
0.717
1.269
1.113
0.846

1.009
0.823*
1.008
0.966
1.026

0.466
0.710
0.718
0.677
0.712

0.298
0.087
0.105
0.182
0.115

Mean

1.086

0.993

0.671

1.059

0.994

0.682

0.986

0.956

0.704

0.122

* indicates significance at the 5% level.
MSPE = mean squared prediction error.
Note:
HAR(M) and HAR(Q) are the heterogeneous autoregressions with monthly and quarterly lags, respectively.
The test for H0: b1 = 1 is based on the Newey–West robust covariance with automatic lag selection using
Bartlett kernel. See Table 1 for the meanings of the economy acronyms.
Source: Author’s estimates.

Figure 3 plots the 10-day actual and predicted volatilities for each market
over the forecasting period. With the exception of the PRC, the model performs
reasonably well in capturing major swings in volatility for emerging and
developed markets. It performed surprisingly well during the global financial
crisis in late 2008, largely capturing the sharp rise in volatility during the crisis in
many markets, e.g., Australia, India, Japan, the Republic of Korea, Malaysia, and
Singapore. The model fails to predict sharp surges in volatility in the first half of
the forecasting period, particularly in Indonesia, Malaysia, and Thailand. These
sharp surges in volatility are likely to be event-driven and are quickly reversed.
Therefore they are not likely to be associated with the volatility factors deployed.
The forecasting performance of equation (2) can also be evaluated by
constructing the confidence intervals of the point forecasts. Given the estimated
coefficients β , βD , β , β , and β from equation (2) up to day t, the residuals
are given by
ε , = ln σ ,

|

= ln σ ,

|

ln σ ,
β

|

βD D ,

β

f,

β

f,

β

f,

where s = 2,…,t. The point forecast for volatility in the next h days, starting from
β
βD D ,
β f,
β f,
day t+1, is given by ln σ , |
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β f , . For each point forecast from the start of 2005, the estimated residuals are
sorted to arrive at the 5% (ε , % ) and 95% (ε , % ) quantile values. The 90%
confidence interval for the point forecast σ , |
is given by { σ , |
exp ε ,

%

,σ,

|

exp ε ,

%

}.

Figure 3. 10-Day Actual and Predicted Volatility
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Figure 3. continued.
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Figure 4 presents the confidence intervals for the point forecasts during the
forecasting period. Overall, the confidence intervals are very sensitive to shifts in
market volatility, particularly to the sharp rises in volatility during the global
financial crisis in late 2008. As in the case of point forecasts, the model and the
confidence intervals failed to capture the short bursts of volatility in Indonesia,
Malaysia, and Thailand. Although not reported here, the statistics on the
confidence intervals show that the Republic of Korea and the developed markets
have smaller confidence intervals, both in the absolute size exp ε , %
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exp ε ,

%

and the relative size

,

%
,

, %

. The confidence intervals for

|

emerging markets, particularly the PRC, are quite large.
Given the increased global financial integration and the concerns on
intermarket spillover of return and volatility, the relative contributions of local,
regional, and global factors are assessed by calculating their partial R2 in daily
regressions starting from 2005. Table 6 reports the average partial R2 of local,
regional, and global factors for different markets. Local factors have the greatest
volatility impact in the PRC and India, not surprising given that they are the two
largest emerging economies. Generally local factors have greater volatility impact
in emerging markets than they do in developed markets. The exceptions are
Indonesia and the Philippines. Regional and global factors have higher partial R2
in 10-day volatility forecasts. Developed markets have higher volatility exposure
to regional and global factors. In 1-day forecasts, global factors account over 14%
of daily volatility variations in Australia, almost the same as local factors. Despite
the common perception, most Asian markets do not seem to have high exposure
to regional and global factors on a daily basis.
Figure 4. Confidence Interval for 10-Day Volatility Forecasts
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Figure 4. continued.
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Table 6 reports the partial R2 of local, regional, and global factors from
equation (2).
Table 6. Average Volatility Impact of Local, Regional, and Global Factors
1-Day Forecast

10-Day Forecast

PRC
INO
IND
KOR
MAL
PHI
TAP
THA

0.293
0.372
0.127
0.208
0.231
0.093
0.205
0.164

0.006
0.008
0.016
0.006
0.016
0.006
0.008
0.008

0.006
0.005
0.016
0.008
0.012
0.013
0.004
0.006

0.406
0.335
0.079
0.325
0.247
0.110
0.241
0.277

0.021
0.031
0.055
0.025
0.028
0.024
0.015
0.030

0.017
0.011
0.023
0.023
0.029
0.023
0.006
0.027

Mean
AUS
HKG
JPN
SIN

0.212
0.143
0.186
0.203
0.141

0.009
0.014
0.005
0.008
0.016

0.009
0.142
0.015
0.020
0.027

0.252
0.347
0.454
0.357
0.208

0.029
0.029
0.018
0.020
0.041

0.020
0.086
0.035
0.037
0.079

Mean

0.168

0.011

0.051

0.342

0.027

0.059

Note: See Table 1 for the meanings of the economy acronyms.
Source: Author’s estimates.

Figure 5 plots the partial R2 of local, regional, and global factors for 10-day
volatility forecasts. While the PRC and India both have high exposures to
domestic factors, the trends in these markets are opposite. Local factors
experienced a steady decline in India since mid-2007, but a significant rise in the
PRC in 2006. The volatility impact of local factors declined marginally in the
Philippines and Thailand, and increased in all other countries. The impact of
regional factors has declined in the PRC; Hong Kong, China; Indonesia; the
Republic of Korea; Malaysia; Singapore; and Taipei,China. The impact of global
factors is rising in Hong Kong, China; Indonesia; Japan; and the Republic of
Korea. With the exception of global factors in Australia and Singapore, the
impact of regional and global factors remains very small at 2%–4% for most
markets.
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Figure 5. Volatility Impact of Local, Regional, and Global Factors
(percent)
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Figure 5. continued.
Taipei,China

32

8

30

7

28

6

26

5

24

4

22

3

20

22

2

18

20
1 Jan
2005

1

16
1 Jan
2005

30
28
26
24

1 Jan
2006

1 Jan
2007

1 Jan
2008

1 Jan
2009

1 Jan
2010

Australia

50
40

36
32

24
1 Jan
2005

3
2

2

36

1

0

32
1 Jan
2005

6

27

5

25

4

23

1
1 Jan
2007

1 Jan
2008

1 Jan
2009

Hong Kong, China

40

2

1 Jan
2006

0
1 Jan
2010

44

3

28

1 Jan
2009

4

1 Jan
2010

Japan

40

1 Jan
2008

48

4

1 Jan
2009

1 Jan
2007

5

6

1 Jan
2008

1 Jan
2006

52

20

1 Jan
2007

1

12
8

1 Jan
2006

2

56

30

0
1 Jan
2005

3

14
10

10

Thailand

1 Jan
2010

6

0
1 Jan
2006

1 Jan
2007

1 Jan
2008

1 Jan
2009

1 Jan
2010

Singapore

10
8

21

6

19

4

17
15
1 Jan
2005

2
1 Jan
2006

1 Jan
2007

1 Jan
2008

1 Jan
2009

1 Jan
2010

Source: Author’s estimates.

E.

Comparison with Existing Studies

Several recent studies have examined volatility forecasting for Asian
market indices. These studies have different forecasting models, sample periods,
performance criteria, and forecasting horizons. The analyses are rerun to match
their performance criteria and forecasting horizons and to draw comparisons.
Evans and McMillan (2007) compare the forecasting performance of nine
competing models. They show that the generalized autoregressive conditional
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heteroskedastic (GARCH) models incorporating either asymmetry or longmemory dynamics produce the best daily volatility forecasts. Their sample period
is from early 1994 to April 2005, including the Asian financial crisis in the late
1990s. Evans and McMillan (2007, Table 3) report the root mean squared error
(RMSE), which is computed as the square root of the mean of (σ , |
σ , | )2 over the forecasting period. Based on Evans and McMillan (2007), the
Asian markets have an average RMSE of 0.02893. In the present study, the
average RMSE from equation (2) is 2.597. Note that the return and volatility
values in this study are measured in percentage, while Evans and McMillan
measure theirs in decimals. Therefore the present model achieves smaller
forecasting errors than the best model of Evans and McMillan.
Marcucci (2008) examines the volatility forecasting performance of several
time-series and volatility factor models, including the pure variance common
features model of Engle and Marcucci (2006). Marcucci (2008) shows that for the
Morgan Stanley Capital International indices of 33 international markets, models
with regional volatility factors tend to produce the best volatility forecasts. Based
on Marcucci (2008, Table 8), the average RMSE for Asian markets is 0.684 for
weekly volatility forecasts. With h=5, the present study’s forecasts of weekly
volatility in Asian markets have an average RMSE of 8.35. Given that the present
return and volatility are measured in percentage, this study’s RMSE is
significantly lower than that of Marcucci (2008).
Several studies have forecasted volatility in individual Asian markets.
Since the same model is used across 12 markets, it is difficult for the present
paper’s model to achieve the same forecasting performance as models specified
for a specific market. Nonetheless the model has achieved similar or better
forecasts than many forecasts of individual market volatility. Bhattacharyya et al.
(2009) forecast the daily volatility of the Nifty Index of the National Stock
Exchange of India using the GARCH family models with normal or generalized
error distribution. The lowest RMSE in their Tables II and III is 3.7 10-4. The
present study’s RMSE for India is 3.36 10-4 when returns are measured in
decimals. Tzang et al. (2009) examine volatility forecasting in Taipei,China using
a range of GARCH models, including fractionally integrated GARCH models.
The best model in their Table 4 has a much higher RMSE than that of the present
study for both 1-day and 5-day forecasts.

IV. CONCLUSION

This paper examines volatility forecasting for 12 Asian stock markets.
After considering the long memory in volatility and volatility jumps, local,
regional, and global factors are incorporated into the baseline heterogeneous
autoregressive model for volatility forecasting. Compared to several existing
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studies, this paper’s model produces better volatility forecasts. There are several
directions that may further improve the forecasting performance. The model can
be modified for individual markets. A heterogeneous autoregressive model with
quarterly volatility may work better in some markets than a heterogeneous
autoregressive model with monthly volatility. Factor selection can be expanded
and modified for individual markets. Factors such as interest rate and yield spread
between short-term and long-term bonds should be considered. Option implied
volatility is available in some markets and should be incorporated. Including
dummies for macro announcement days may also improve volatility forecasts,
performed by Martens et al. (2009).
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Remittances and Household Expenditure
Patterns in Tajikistan:
A Propensity Score Matching Analysis
MATTHIEU CLÉMENT

The object of this article is to assess the impact of remittances on household
expenditure patterns in Tajikistan. More specifically, the paper applies
propensity score matching methods to the 2003 Tajikistan Living Standards
Measurement Survey. The results do not provide evidence of a productive use
of remittances since neither internal nor external remittances have a positive
effect on investment expenditures. Migration and remittances are therefore
interpreted as short-term coping strategies that help dependent households
achieve a basic level of consumption.
JEL classification: O12, O15

I. INTRODUCTION

What is the impact of remittances on household expenditure patterns?
Several studies in the literature on migration and remittances find contemporary
results. McKenzie and Sasin (2007) argue that researchers need to determine
whether remittances are spent on consumption or investment and whether migrant
families spend more on health and education. On a pessimistic view, receiving
households tend to spend remittances on consumption rather than investment.
Based on an examination of the relevant literature, Chaumi et al. (2003, 8–9)
identified three stylized facts supporting this statement. The first is that “a
significant proportion, and often the majority, of remitted funds are spent on
consumption.” The second is that “a significant, though generally smaller, part of
remittances does go into uses that we can classify as saving or investment.”
Third, “the household saving and investment that are done using remittances are
not necessarily productive in terms of the overall economy.” However, majority
of recent studies dealing with the microeconomic impact of remittances have
generally taken a more optimistic view of this issue. At the microeconomic level,
“remittances allow poor recipient households to increase their savings, spend
more on consumer durables and human capital, and improve children’s health and
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educational outcomes. Remittances should thus be welcomed, encouraged, and
facilitated” (Fajnzylber and Lopez 2008, 2).
Historically, Tajikistan was the poorest republic in the former Soviet Union
and remains the poorest country in the Europe and Central Asia region. With a
poverty line equal to $2.15 per day, the poverty headcount was 64% in 2003, as
opposed to 54% in the Kyrgyz Republic (2001), 45% in Moldova (2002), 37% in
Armenia (2001), 23% in Georgia (2002), and 22% in Azerbaijan (2001) (World
Bank 2005a). A number of studies have underlined the major role of internal and
external remittances in coping with the social consequences of the transition
process (Olimova and Bosc 2003, World Bank 2005a, Kireyev 2006, Mughal
2006, Jones et al. 2007, ILO 2010). World Bank (2005a) explained that migration
and remittances have significantly contributed to the high rate of poverty
reduction observed between 1999 and 2003. As in most other countries of the
former Soviet Union, domestic private transfers are widespread and operate as a
means of mitigating vulnerability and poverty. As an illustration, Robinson and
Guenther (2007) showed that households with migrant members in rural and
mountainous areas are less likely to be poor since associated remittances
contribute to income diversification. However, Tajikistan differs from other
countries of the former Soviet Union because of the extent of international
remittances. The civil war that lasted from 1992 to 1997 resulted in a first wave
of migration that may be described as “defensive.” Since the mid-1990s, labor
migration has replaced defensive migration (Jones et al. 2007). The Tajik
population is the youngest population of all countries of the former Soviet Union,
and the severe economic crisis that followed the civil conflict prompted many
young people to seek job opportunities abroad (Jones et al. 2007). From a
macroeconomic perspective, workers’ remittances and compensation of
employees accounted for approximately 49.6% of gross domestic product (GDP)
in 2008 (World Bank 2010), meaning that Tajikistan ranks top in the world.1
The object of this paper is to analyze how households spend remittances in
Tajikistan. In other words, its purpose is to assess the impact of internal and
external remittances on household expenditure patterns. To the best of the
author’s knowledge, no study has so far dealt with this issue in the specific case
of Tajikistan, though many similar studies have been conducted on other
countries. Unlike other studies, which tend to adopt an Engle curve framework,
this paper uses an alternative methodology. More specifically, it applies a
propensity score matching analysis designed to evaluate the impact of a treatment
(i.e., receiving remittances) by constructing a counterfactual group describing the
situation of households’ receiving remittances before they receive them. The
methodology is applied to data drawn from the 2003 Tajikistan Living Standards
Measurement Survey (TLSS) conducted jointly by the State Statistical Agency,
1

By comparison, these proportions are 31.4% in Moldova, 27.0% in Lesotho, 24.5% in Lebanon, 21.5% in
Honduras, 11.4% in Guatemala, and 11.2% in the Philippines.
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the Center for Strategic Studies, the United Nations Programme (UNDP), and the
World Bank.
The paper is structured as follows. Section I provides a survey of the
empirical literature dealing with the effect of remittances on the structure of
household expenditures. Section II presents the methodological framework.
Section III describes the data, while the results produced by the propensity score
analysis are discussed in Section IV.

II. REMITTANCES AND HOUSEHOLD EXPENDITURE PATTERNS:
LITERATURE REVIEW

Adams (2007) argued that the impact of remittances on the structure of
household expenditures is often viewed pessimistically. However, recent
empirical studies have contradicted this statement, particularly those dealing with
the impact of remittances on education and health.
Based on an analysis of a household survey in the Philippines, Tabuga
(2007) provides mixed evidence of the impact of remittances. The study found
that a significant proportion of transfers from abroad is spent on conspicuous
consumption such as consumer goods or leisure, but also that these remittances
increase education and housing expenditures. Furthermore, households receiving
remittances spend less on tobacco and alcohol. Castaldo and Reilly (2007)
underlined that Albanian households receiving international remittances tend to
spend more on durable goods and utilities than other households and less on food
consumption. In other words, a higher proportion of their expenditures are
devoted to investment-type goods. However, the receipt of internal remittances
has no significant impact on expenditure patterns. In the same way, Taylor and
Mora (2006) found that in Mexico, external remittances tend to be spent
productively. The share of a household budget devoted to investment is higher in
households with migrants than in otherwise similar households without migrants,
while the proportion of consumption expenditures is lower. This result is
congruent with the findings presented in a study by Zarate-Hoyos (2004). Acosta
et al. (2008) provided a comparative analysis of seven Latin-American countries
(Mexico, El Salvador, Guatemala, Peru, Nicaragua, Jamaica, and the Dominican
Republic). The results provide strong evidence of a productive use of
international remittances. The study found that remittances decrease the budget
share devoted to food consumption in all the countries studied with the exception
of Jamaica, whereas they significantly increase the share of health expenditures in
six countries (with the exception of Nicaragua). The results are more uncertain
for educational expenditures. A significant and positive impact of remittances
from abroad on household education expenditures is found for El Salvador,
Guatemala, and Peru but not for the Dominican Republic, Jamaica, Mexico, and
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Nicaragua. The absence of a significant impact of remittances on education
expenditures was also highlighted by Cattaneo (2010) in the case of Albania. The
low attainment rates characterizing the Albanian education system may be
symptomatic of low returns for education, producing limited incentives for
investments in education. The income supplement derived from remittances may
therefore be channelled into more productive investments, such as land or other
agricultural inputs. However, many studies applied to significantly different
contexts provide evidence for the view that remittances and migration have a
positive effect on education expenditures. For instance, Kifle (2007) showed that
in Eritrea, households receiving international remittances tend to spend more on
education than households that do not receive international remittances. Cardona
Sosa and Medina (2006) found a similar result in Colombian households.
According to Adams (2005), households spend remittances productively in
Guatemala (housing, education, health), and a significant proportion of
remittances is assigned to education. At the margin, households receiving internal
or external remittances spend, respectively, 45% and 58% more on education than
households that do not receive internal or external remittances. In the case of
health expenditures, the literature appears to be more unanimous than in the case
of education in assessing the beneficial impact of remittances. Many case studies
of Mexico have shown that external remittances have a positive impact on
household health expenditures (Amuedo-Dorantes et al. 2007, Amuedo-Dorantes
and Pozo 2009, Valero-Gil 2009). Cardona Sosa and Medina (2006) also found a
positive effect of remittances from abroad on health expenditures in Colombian
households. Finally, gender issues are an important issue to consider in assessing
remittances. Guzman et al. (2008) showed that households in Ghana that are
headed by women show different expenditure patterns than male-headed families.
Households headed by women tend to spend a greater proportion of remittances
on education and health than households headed by men.
The empirical analysis presented in this paper is in line with the previous
studies cited above and is applied to Tajikistan, the country with the highest level
of international remittances and where domestic private transfers are also
widespread.
III. METHODOLOGICAL FRAMEWORK

Empirical studies analysing the impact of remittances on expenditure
patterns have generally adopted an Engel curve framework (Taylor and Mora
2006, Tabuga 2007, Castaldo and Reilly 2007, Valero-Gil 2009). The general
idea is to estimate Engel curve equations in which the budget share of a certain
commodity is a function of total expenditures and to include a dummy for
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remittances receipt or the amount of remittances. 2 The main difficulty of this
approach lies in the endogeneity of the remittance variable linked to the reverse
causality between household expenditure patterns and the receipt of remittances.
As noted by McKenzie and Sasin (2007) and Adams (2011), this model-based
approach requires the use of an instrumental variables strategy with a robustness
that is highly sensitive to the quality of available instruments. 3 A range of
instruments have been used in the empirical literature on remittances and
migration, including the distance between the country of origin and the country of
migration, migration history (at a village or community level), and access to
transport infrastructures and financial institutions (through which remittances are
transferred). As argued by McKenzie and Sasin (2007) and Adams (2011), the
main problem is that none of these variables appears to be a perfectly suitable
instrument (i.e., a variable strongly correlated with the receipt of remittances and
with no direct impact on household expenditure patterns).
Given these difficulties, this paper uses an alternative method. Following a
study by Esquivel and Huerta-Pineda (2007) on the impact of remittances on
poverty, a propensity score matching (PSM) analysis is carried out. Its chief
purpose is to quantify the average effect related to the receipt of remittances by
matching remittance-receiving households (the treatment group) with households
with similar characteristics that do not receive remittances (the comparison
group). The PSM approach is now widely used since it helps reduce the selection
bias linked to the existence of observed differences in socioeconomic
characteristics between recipient and nonrecipient households.4 This method was
initially introduced by Rosenbaum and Rubin (1983) and can be broken down
into two stages. The first stage involves estimating a logit model explaining the
receipt of remittances by observed socioeconomic characteristics. The propensity
scores (defined as the probability of receiving remittances conditional to the
characteristics included in the model) are deduced from this model. The second
stage involves matching households receiving remittances with nonrecipient
households that have close propensity scores (and which are therefore comparable
to households receiving remittances on the basis of the observed characteristics).
The average treatment effect is given by the difference in expenditure patterns
2

Most of these studies adopt the Working–Leser specification (Working 1943, Leser 1963), which states
that the budget share of a given item is a function of the logarithm of total expenditures. One of the advantages of
the Working–Leser specification is that it satisfies the adding-up restriction, which states that when the budget
share of one commodity increases, another share must be reduced to maintain the budget constraint of the
household.
3
The implementation of an instrumental variables strategy also raises a number of econometric issues (not
systematically addressed in the literature) since the endogenous variable is either a dummy variable (remittances
receipt) or a censored variable (amount of remittances).
4
If only the expenditure patterns of households receiving remittances and nonrecipient households are
compared, the observed differences are not necessarily linked to the receipt of remittances since both groups may
differ in terms of other characteristics. The PSM framework can be used to compare recipient and nonrecipient
households with close similarities in terms of observable socioeconomic characteristics.
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between the two groups. The methodological framework is presented in more
detail in Appendix 1.5
IV. DATA DESCRIPTION

The data are drawn from the 2003 TLSS.6 The TLSS survey is based on a
stratified random probability sample, with the sample stratified according to
oblast and urban/rural settlements, and with the share of each stratum in the
overall sample in proportion to its share in the total number of households as
recorded in the 2000 census. The sample includes 4,160 households and is
designed to be representative of national and regional levels and of both urban
and rural areas. The data collected provide detailed information on a wide range
of topics such as migration, income, expenditure, education, health, agriculture,
etc.
Generally speaking, remittances can be defined as the money sent from one
place or person to another. This paper uses a broad definition of remittances by
including all private monetary transfers received by households from persons who
do not live in the household (relatives living elsewhere, friends, neighbors).
Among these transfers, the TLSS survey draws a distinction between domestic
transfers and transfers from abroad. 7 In TLSS data, household expenditures
include seven broad categories of expenditure items defined as food, nonfood,
education, health, rent and utilities, agriculture, and transfers to other households.
Food and nonfood expenditures refer to consumption, while the five remaining
categories are classified as investment expenditures.

5
6

The PSMATCH2 Stata module is used. See Leuven and Sianesi (2003).

By analyzing the 2007 survey, a problem of data collection is found in the module “Transfers from
another household.” When the donor lives in Tajikistan, the amount of money transferred by the donor is not
registered. In other words, the monetary component of transfers is only considered for transfers from abroad but
not for domestic transfers. This is the reason why the 2003 survey is used.
7
A distinction needs to be drawn between two components of domestic transfers. The first component
includes all services and transfers operated through proximity social networks (neighbors and community). These
consist mainly of nonmonetary transfers and were already institutionalized under the Soviet system. The second
component involves remittances associated with internal migration. The extent of domestic migration has
increased significantly with the economic crisis but remains relatively moderate in Tajikistan. The 2003 TLSS
suggests that approximately 11% of Tajiks are domestic migrants in the sense that they were born outside their
current place of residence (Jones et al. 2007). Surprisingly, internal migration is mainly toward rural areas where
access to a private plot may help to lower social risks. Dushanbe is the only city with net migration inflows.
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A.

Remittances

Table 1 provides some indications of the extent of remittances in
Tajikistan. In the country as a whole, 19.1% of households receive remittances.8
On average, these transfers reach 47.36 Somoni monthly for receiving households
and account for 32.5% of their total income. These figures confirm the significant
dependence of Tajik families on remittances. The proportion of households
receiving domestic remittances is 9.4%, for an average monthly total of 32.08
Somoni (24.5% of recipients’ income). Even if the extent of international
remittances is significant in Tajikistan, domestic private transfers are thus also
widespread. As noted by Clément (2008), the magnitude of internal remittances is
observed in most former Soviet Union countries and was already widespread
during the Soviet period, confirming the role of private transfers and social
networks as a means of mitigating vulnerability, particularly in a context of
economic transition.
Table 1. Key Figures on Remittances
All
Remittances
Proportion of Average
Beneficiaries Amount*
(%)
19.09
47.36

All

Rural
Urban
Oblast
GBAO
Sogdian
Khatlon
RRS
Dushanbe
Pretransfer
Income Quintile
1st
2nd
3rd
4th
5th

External
Remittances
Proportion of Average
Beneficiaries Amount*
(%)
10.12
59.53

Internal
Remittances
Proportion of Average
Beneficiaries Amount*
(%)
9.40
32.08

17.84
21.25

47.61
47.01

10.11
10.13

60.55
57.76

7.92
11.97

29.92
34.56

22.29
19.68
15.09
19.39
21.57

44.58
40.28
35.58
57.09
65.22

16.25
9.76
4.91
9.55
15.00

48.88
49.78
45.82
64.08
82.95

7.08
10.16
10.47
10.45
7.00

28.16
30.21
29.82
47.41
23.23

25.96
17.31
16.11
18.51
17.55

48.70
32.91
44.12
50.37
59.47

13.70
8.65
8.65
9.98
9.62

63.73
42.74
55.03
61.13
70.09

12.74
9.01
7.69
9.13
8.41

30.70
22.17
30.47
35.30
42.78

GBAO = Gorno-Badakhshan-Atunomous Oblast, RRS = Region of Republican Subordination.
Note: Monthly amount per household (Somoni).
Source: 2003 TLSS (State Statistical Agency, Center for Strategic Studies, UNDP, and World Bank).

8

When nonmonetary transfers are included, the proportion reaches more than 35%.
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However, Tajikistan differs from other former Soviet Union countries
because of its significant dependence on external remittances. Table 1 shows that
in 2003, more than 10% of households received remittances from abroad and
international transfers accounted for 38.5% of their total income (59.53 Somoni
per month). Of course, the magnitude of international remittances is closely
related to international migration. Though not designed to study migration, the
TLSS indicates that nearly 20% of households had at least one member who lived
abroad for 3 months or more over the period 1998–2003. According to World
Bank (2005b) estimations, the principal destination of Tajik migrants is Russia
(83%), followed by Kazakhstan (14%), and the Kyrgyz Republic (2%). The
development of international migration and consequent remittances are closely
linked to the economic and social crisis of the 1990s. The breakdown of
economic activity that followed the collapse of the Soviet system, the increase of
poverty, and the civil war have led many Tajik families to send at least one
member abroad in search of an alternative source of income.
It is worth noting that only 0.4% of households simultaneously receive
both internal and external remittances. The extremely low proportion of
households receiving both internal and external remittances suggests that
receiving internal remittances and receiving external remittances are two distinct
phenomena with a potentially different impact on household expenditures.
Generally speaking, internal remittances are proportionally more designed
to help urban households (12% as opposed to 8% in rural areas), and the average
amount is also significantly higher in urban areas. One plausible interpretation is
that social networks through which domestic transfers tend to be channelled are
stronger and more institutionalized in cities. Curiously, the proportion of
households benefiting from external remittances is not higher in urban areas
compared to rural areas. It might have been predicted that migration and
international transfers are facilitated by the proximity of transport infrastructures
(airport, railway) and by financial institutions through which remittances from
abroad are channelled. It appears that when making the decision to send one
member abroad, rural households consider that the costs of accessing financial
and transport infrastructures are more than compensated by the benefits derived
from remittances. In examining the oblast of residence,9 households in GBAO
and Dushanbe were found to be more likely to receive external remittances, while
households in Sogdian, Khatlon, and in the Region of Republican Subordination
(RRS) receive a proportionally greater amount of domestic transfers. These
geographic disparities suggest that households receiving remittances are
significantly different from nonrecipient households and that comparisons cannot
be made. Appendix Tables 1, 2, and 3 included in Appendix 2 confirm this view.
9

The territory of Tajikistan is divided into four administrative regions: the oblasts of Sogdian and Khatlon,
the Gorno-Badakhshan-Atunomous Oblast, and the Region of Republican Subordination. In this last
administrative division, the TLSS isolates the city of Dushanbe, distinguishing five regions in total.
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The unmatched pairs t-tests show that there are significant differences in a wide
range of observed characteristics between households receiving remittances and
nonrecipient households, including sex, age, education, occupational status,
proportion of children and the elderly, etc. The observed disparities create a
selection bias, meaning that the observed differences in household expenditure
patterns between recipient households and nonrecipient households can probably
not be attributed exclusively to remittance receipts. The selection bias justifies the
propensity score matching analysis.
Finally, the relation between income and the receipt of remittances needs to
be considered. Quintiles were constructed on the basis of household income
excluding remittances (i.e., pretransfer income). Table 1 shows that the role of
income in explaining remittance receipt is not as significant as initially predicted.
There are no significant differences in the proportion of recipient households
from the second to the top quintile. The percentage of remittance-receiving
households in these quintiles is between 16% and 18.5% for total remittances.
However, households belonging to the lowest quintile receive proportionally
more remittances than other households. For total remittances, the proportion of
remittance-receiving households in the first quintile is approximately 26%. In
other words, migration and remittances in Tajikistan are primarily designed to
help the most vulnerable households cope with poverty.
B.

Household Expenditure Patterns

Table 2 presents the budget shares of seven expenditure categories for
households receiving remittances, households that do not receive remittances, and
all households. The main components of the mean budget are food and nonfood
consumption, which account for 82% of the mean budget. Investment
expenditures are limited (18%) and are mainly devoted to rent and utilities,
health, and education. The share of health and education expenditures in
household budgets is relatively low. All together, these account for approximately
10% of total household expenditures.
Households that receive remittances tend to spend more on consumption
than households that do not receive remittances. However, the difference is not
statistically significant. Investment categories indicate that households that
receive remittances spend relatively less on productive expenditures such as rent,
utilities, and agriculture. Health expenditures tend nevertheless to increase
significantly with the receipt of private transfers. This result may suggest that
migration and remittances act as a coping strategy to mitigate health risks. For
education and other expenditures, there is no significant difference between the
two categories of households. At length, these basic descriptive statistics provide
mixed evidence and support neither the optimistic view that remittances are spent
on investments rather than consumption nor a more pessimistic view.
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Table 2. Average Budget Shares for Households

Consumption
Food
Nonfood
Investment
Rent and utilities
Education
Health
Agriculture
Other

Households
With
Remittances
0.8243
0.6846
0.1397
0.1757
0.0565
0.0444
0.0570
0.0146
0.0032

Households
Without
Remittances
0.8205
0.6805
0.1400
0.1795
0.0676
0.0435
0.0458
0.0197
0.0029

Difference
0.0038
0.0041
–0.0003
–0.0038
–0.0111
0.0009
0.0112
–0.0051
0.0003

Two-sample
T-test
(prob.)
0.472
0.492
0.937
0.472
0.000***
0.765
0.003***
0.001***
0.617

* significant at 10%; ** significant at 5%; *** significant at 1%.
Source: 2003 TLSS (State Statistical Agency, Center for Strategic Studies, UNDP, and World Bank)..

V. RESULTS
A.

Propensity Scores Estimation

Propensity scores estimation is a key step in applying PSM analysis.
Propensity scores are deduced from three distinct logit models estimated for total
remittances, external remittances, and internal remittances, respectively. The
dependent variables are dummy variables that take the value 1 when a household
receives remittances (total, external, or internal) and 0 if not. The propensity
scores are a one-dimensional summary of a set of socioeconomic characteristics.
These characteristics have to be suitable instruments for remittance receipts. This
implies two things. First, covariates have to be chosen to avoid reverse causality
with remittance receipts in the logit models. Second, the explanatory variables
must not influence household expenditure patterns other than through the
remittances channel. The selected covariates relate to household characteristics
(household size, proportion of children, and the elderly); characteristics of the
head of household (age, sex, civil status, education, occupational status); and
place of residence (urban/rural, oblast).10 Also added is a migration variable. To
avoid reverse causality (a source of endogeneity) between remittances receipt and
this migration variable, current migration is not included. Past international
migration with a dummy equal to 1 is taken if at least one member of the
household lived abroad for a period lasting at least 3 months during the 5 years
preceding the survey. It can also be reasonably argued that past international
migration (contrary to current migration) has a limited direct effect on household
expenditure patterns. Finally, following Esquivel and Huerta-Pineda (2007) and
Gerber and Torosyan (2010), household income as a covariate is not included. As
10

Complementary explanatory variables dealing with access to infrastructures (community variables) and
households assets (land, durables, etc.) were included. However, the kernel matching estimator performs less with
these alternative specifications when the two criteria discussed below are considered.
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shown previously, it is reasonable to assume that household income does not
contribute as much as expected to the selection bias since the proportion of
households receiving remittances is relatively constant from one quintile to
another. Furthermore, household income has a strong direct impact on
expenditure patterns and not merely an indirect effect through the remittances
channel. Therefore, the introduction of income as a covariate may potentially
create an endogeneity bias.
Table 3 presents the logit regressions used to estimate the propensity scores
related to total remittances, external remittances, and internal remittances,
respectively. After managing missing observations on covariates, a sample of
3,993 households was obtained. The explanatory power of the logit model for
total remittances is satisfactory since the percentage of well-predicted cases is
82.5% and the McFadden and Nagelkerke pseudo R² are, respectively, above
10% and 15%. The percentage of well-predicted observations even exceeds 90%
when distinctively external and internal remittances are considered separately.
Nevertheless, the explanatory power is noticeably higher for external remittances
with a McFadden pseudo R² reaching more than 21%, as opposed to 5.5% for
internal remittances.
The influence of explanatory variables suggests a number of observations.
As expected, the most significant determinant of remittances is the past
international migration variable, which has a strong impact on external
remittances, but also on internal remittances. The probability of receiving
remittances depends positively on the proportion of elderly members within the
household. This result indicates that sending remittances is a strategy for coping
with significant dependence and for generating alternative sources of income.
Nevertheless, the proportion of children has no significant influence on the
receipt of remittances (both internal and external remittances). Male-headed
households receive significantly less remittances than female-headed households,
ceteris paribus. This result confirms the role of transfers as a means of mitigating
dependence. But when considering external and internal remittances separately, a
significant impact of the gender of the household head is not observed.
Geographic location is also an important determinant of the receipt of
remittances. As highlighted by previous descriptive statistics, urban households
receive proportionally more remittances (and particularly more internal
remittances) than rural households. Furthermore, households living in Sogdian
and Khatlon oblasts tend to receive more domestic remittances than households
living in Dushanbe, ceteris paribus. When remittances from abroad are
considered, households living in GBAO appear to benefit more from external
remittances than other households. The strong dependence of GBAO households
on private transfers was already underlined by World Bank (2005a). These results
show that living in the capital is not a decisive factor in triggering migration. A
plausible interpretation could be that living in the capital offers a greater diversity
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of income-generating activities (more opportunities on the formal labor market,
informal activities, access to credit, etc.) and reduces the need for receiving
private transfers.
Table 3. Logit Regressions for Remittances Receipt
Total
Remittances
t-test
Coeff.
(prob.)
–0.6968 0.179

Constant
Household Characteristics
Household size
–0.0214 0.249
Proportion of children
0.0355 0.885
Proportion of elderly
0.8736 0.001***
Past international migration
1.8605 0.000***
Urban area
0.3374 0.004***
Oblast1
GBAO
0.7742 0.000***
Sogdian
0.3210 0.042**
Khatlon
0.3662 0.035**
RRS
0.0579 0.757
Household Head Characteristics
Male
–0.4021 0.016**
Age
–0.0373 0.050**
Age squared
0.0002 0.131
Couple
–0.1410 0.401
Head’s Education2
Secondary education
0.2136 0.102
Postgraduate education
0.0943 0.562
Head’s Occupational
Status3
Nonagricultural worker –0.5749 0.000***
Agricultural worker
–0.4319 0.001***
N
3993
Pseudo R² McFadden
0.117
Pseudo R² Nagelkerke
0.169
Percent correct
82.5%
LR test (prob.)
430.5 (0.000)***

External
Remittances
t-test
Coeff.
(prob.)
–4.2967 0.000***

Internal
Remittances
t-test
Coeff.
(prob.)
0,1711 0,768

0.0299
0.0390
0.7327
2.4998
0.2149

0.188
0.915
0.074*
0.000***
0.197

–0,0704
0,0696
0,8020
0,5862
0,3561

0,009***
0,816
0,012**
0,000***
0,012**

1.1116
0.1234
–0.2683
–0.0253

0.000***
0.600
0.328
0.923

0,2338
0,3768
0,6879
0,0208

0,345
0,042**
0,001***
0,930

–0.3501
0.0300
–0.0002
–0.2209

0.136
0.325
0.434
0.351

–0,3268
–0,0655
0,0004
–0,0633

0,102
0,003***
0,033**
0,755

0.4652 0.012**
0.0249 0.917
–0.4131 0.013**
–0.2215 0.215
3993
0.212
0.262
91.7%
487.8 (0.000)***

–0,0932 0,562
0,0403 0,836
–0,6325 0,000***
–0,5852 0,001***
3993
0.055
0.072
90.6%
135.6 (0.000)***

* significant at 10%; ** significant at 5%; *** significant at 1%.
GBAO = Gorno-Badakhshan-Atunomous Oblast, RRS = Region of Republican Subordination.
Note: (1) Base = Dushanbe; (2) Base = No education or primary education; (3) Base = unoccupied or
unemployed.
Source: 2003 TLSS (State Statistical Agency, Center for Strategic Studies, UNDP, and World Bank).

A consideration of the characteristics of household heads indicates that the
influence of age appears to be uncertain. The relation between the age of the head
of the household and total remittances is linear and negative. For internal
remittances, this relation takes the shape of a U-curve. In other words, young
households and elderly households tend to receive relatively more domestic
remittances. This corroborates the previous conclusion that migration and
remittances operate as a coping strategy for reducing dependence. However, the
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effect of the age of the head of household on external remittances is not
significant. The educational level of the head of the household has a weak
influence on remittances, whereas the occupational status of the head of the
household is an important factor. Households with a head in agricultural or
nonagricultural sectors receive fewer remittances compared to households headed
by an unoccupied or unemployed head. In other words, remittances are a means
of compensating for a low level or lack of earned income.
B.

Average Treatment Effects

The average treatment effects are estimated using Gaussian kernel
matching (see Appendix 1) for total remittances, external remittances, and
internal remittances, respectively. Appendix Tables 1–3 in Appendix 2 present
two criteria for measuring the performance of the matching procedure: (i) t-tests
for equality of means in the treated and control groups, both before and after
matching; and (ii) the standardized bias before and after matching, and the
achieved percentage reduction in bias. The balancing tests show that propensity
score matching using the Gaussian kernel estimator removes most of the bias
between the treatment and nontreatment groups. After matching, the two groups
have nonsignificant different means for all the covariates included in the models.
As can be seen, the proportion of bias reduction for each covariate is almost
systematically greater than 50% for total remittances, external remittances, and
internal remittances.11 The Rosenbaum bounds analysis (Rosenbaum 2002) was
also used to test the sensitivity of the matching estimates to the presence of
unobserved characteristics. The methodology and the results of the analysis are
presented in Appendix 3. The results show that the impact of remittances on
household expenditure patterns is relatively sensitive to the presence of
unobserved characteristics. However, this procedure only describes a worst-case
scenario. While it assesses how the estimated average treatment effects could be
modified by unobserved characteristics, it does not indicate if these unobserved
characteristics actually exist.
1.

Total Remittances

The average treatment effects for total remittances are reported in Table 4a
for the entire sample. The treatment effects by pretransfer income quintiles in
Table 4b is also reported to assess the sensitivity of the results to household
income. Total remittances tend to increase the share of the household budget
devoted to consumption and decrease in the same proportion the proportion of
11

Matching only increases the bias for Sogdian (total remittances) and the proportion of elderly people
(external remittances). The percentage of bias reduction is also less than 50% for age and age squared in the case
of internal remittances.
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investment expenditures. The difference for treated and control groups is above
0.3 percentage point but is not statistically significant. In other words, the results
indicate indeterminacy in the way households spend remittances. For
consumption, this indeterminacy is confirmed both for food consumption
expenditures and nonfood consumption expenditures. In examining investment
categories, the matching procedure shows conflicting results. Expenditures on
rent and utilities decrease significantly with remittances, which may provide
support to the idea that remittances are spent in an unproductive way. However,
the share of health expenditures increases significantly (at the 5% level) by 0.9
percentage point with the receipt of remittances for the entire sample. Concerning
income groups (Table 4b), the positive impact of remittances on health
expenditures is only observed in the case of the second quintile. For other
investment categories such as education or agriculture, there is no significant
effect of remittances for the sample as a whole. However, there are significant
disparities between different income quintiles. For example, remittances result in
a significant decrease in the share of agriculture expenditures in the case of the
three lowest quintiles but an increase in the case of the two highest quintiles. This
suggests that, among the households engaged in agricultural activities, the
wealthiest households spend remittances more productively than the poorest
households. Although the analysis of total remittances suggests relatively
ambiguous results, significant disparities are found when external and internal
remittances are considered separately.
Table 4a. Average Treatment Effects (total remittances),
Gaussian Kernel Matching Estimator

Consumption
Food
Nonfood
Investment
Rent and utilities
Education
Health
Agriculture
Other

Budget Shares
Treated Group
Control Group
(N=695)
(N=3298)
0.8226
0.8196
0.6841
0.6794
0.1385
0.1402
0.1774
0.1804
0.0546
0.0672
0.0431
0.0416
0.0609
0.0519
0.0157
0.0165
0.0031
0.0032

Difference
0.0030
0.0047
–0.0017
–0.0030
–0.0126
0.0015
0.0090
–0.0008
–0.0001

Two-Sample
T-test
(prob.)
0.570
0.413
0.659
0.570
0.000***
0.603
0.032**
0.539
0.872

* significant at 10%; ** significant at 5%; *** significant at 1%.
Source: 2003 TLSS (State Statistical Agency, Center for Strategic Studies, UNDP, and World Bank)..
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Table 4b. Average Treatment Effects (total remittances) by Pretransfer Income Quintiles,
Gaussian Kernel Matching Estimator
Consumption
Food
Nonfood
Investment
Rent and utilities
Education
Health
Agriculture
Other

1st Quintile
0.0105
0.0170
–0.0065
–0.0105
–0.0123**
0.0087
0.0061
–0.0106***
–0.0024***

2nd Quintile
0.0020
0.0072
–0.0052
–0.0020
–0.0168***
0.0076
0.0188*
–0.0099***
–0.0017***

3rd Quintile
0.0030
–0.0014
0.0044
–0.0030
–0.0039
–0.0033
0.0093
–0.0035*
–0.0016**

4th Quintile
-0.0064
–0.0002
–0.0062
0.0064
–0.0142***
–0.0007
0.0127
0.0085**
0.0001

5th Quintile
0.0057
–0.0001
0.0058
–0.0057
–0.0153***
–0.0057
–0.0004
0.0107***
0.0050**

* significant at 10%; ** significant at 5%; *** significant at 1%.
Source: 2003 TLSS (State Statistical Agency, Center for Strategic Studies, UNDP, and World Bank).

2.

External Remittances

The results for external remittances are presented in Tables 5a (entire
sample) and 5b (income quintiles). External remittances are clearly devoted to
consumption expenditures. The difference in budget shares for consumption
between the treated and control groups is above 1.7 percentage points and is
significant at 1% level. This result suggests a pessimistic view since external
remittances are designed to increase nonproductive expenditures (consumption)
rather than productive expenditures (investment). The decomposition of treatment
effects by income quintiles confirms this finding at a more disaggregated level.
For example, the receipt of external remittances is found to have a negative
impact on the share of expenditures devoted to education for the third and fourth
quintiles. Therefore, transfers from abroad need to be viewed as a short-term
coping strategy in a context of significant vulnerability. This highlights the
importance of international migration in helping dependent households to achieve
a basic level of consumption.
Table 5a. Average Treatment Effects (external remittances),
Gaussian Kernel Matching Estimator

Consumption
Food
Nonfood
Investment
Rent and utilities
Education
Health
Agriculture
Other

Budget Shares
Treated Group
Control Group
(N=335)
(N=3658)
0.8288
0.8117
0.6790
0.6650
0.1498
0.1467
0.1712
0.1883
0.0587
0.0640
0.0414
0.0442
0.0503
0.0573
0.0182
0.0193
0.0026
0.0035

Difference
0.0171
0.0140
0.0031
–0.0171
–0.0053
–0.0028
–0.0070
–0.0011
–0.0009

Two-sample
T-test
(prob.)
0.016**
0.071*
0.604
0.016**
0.134
0.484
0.167
0.574
0.212

* significant at 10%; ** significant at 5%; *** significant at 1%.
Source: 2003 TLSS (State Statistical Agency, Center for Strategic Studies, UNDP, and World Bank)..
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Table 5b. Average Treatment Effects (external remittances)
by Pretransfer Income Quintiles, Gaussian Kernel Matching Estimator
Consumption
Food
Nonfood
Investment
Rent and utilities
Education
Health
Agriculture
Other

1st Quintile
0.0058
0.0145
–0.0087
–0.0058
0.0060
0.0079
0.0006
–0.0166***
–0.0037***

2nd Quintile
0.0170
0.0152
0.0018
–0.0170
–0.0064
0.0123
–0.0115
–0.0083***
–0.0031***

3rd Quintile
0.0428***
0.0160
0.0268*
–0.0428***
–0.0095
–0.0104**
–0.0155*
–0.0062**
–0.0012

4th Quintile
0.0173
0.0174
–0.0001
–0.0173
–0.0143**
–0.0113**
–0.0020
0.0097**
0.0006

5th Quintile
0.0056
0.0073
–0.0017
–0.0056
–0.0015
–0.0071
–0.0091
0.0106*
0.0015

* significant at 10%; ** significant at 5%; *** significant at 1%.
Source: 2003 TLSS (State Statistical Agency, Center for Strategic Studies, UNDP, and World Bank)..

3.

Internal Remittances

The results for internal remittances reported in Tables 6a and 6b highlight a
significantly different logic. No significant difference in the proportion of
consumption and investment expenditures is found between the treatment and
control groups for the entire sample and the five income quintiles. In other words,
there is a degree of uncertainty about the productive orientation of domestic
transfers. At a more disaggregated level, internal remittances tend to decrease the
proportion of expenditures devoted to investments in housing. Concerning
agriculture expenditures, no significant impact is found for the entire sample.
However, there are significant disparities between different income quintiles.
While a negative impact is observed in the two lowest quintiles, a positive impact
(significant at 10% level) is observed in the top quintile. External remittances
have no significant effect on the share of education and other expenditures for the
entire sample. These results could be construed as evidence of an unproductive
use of internal remittances (in the same way as external remittances). However, a
strong and positive effect on health expenditures is observed. The receipt of
domestic transfers results in a 2.1 percentage point increase of the budget share of
health expenditures. When considering the average treatment effect by quintiles,
a positive and significant impact for the middle of the pretransfer income
distribution (2nd, 3rd, and 4th quintiles) is found. The effect is particularly
significant in the second and third quintiles, with an increase induced by internal
remittances greater than 3 percentage points. The positive impact of internal
remittances on health expenditures corroborates the findings of many previous
studies carried out in other contexts (Amuedo-Dorantes et al. 2007, Acosta et al.
2008, Valero-Gil 2009).
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Table 6a. Average Treatment Effects (internal remittances),
Gaussian Kernel Matching Estimator

Consumption
Food
Nonfood
Investment
Rent and utilities
Education
Health
Agriculture
Other

Budget Shares
Treated Group Control Group
(N=375)
(N=3618)
0.8182
0.8262
0.6881
0.6892
0.1301
0.1370
0.1818
0.1738
0.0513
0.0669
0.0441
0.0401
0.0693
0.0484
0.0135
0.0157
0.0036
0.0027

Difference
–0.0080
–0.0011
–0.0069
–0.0080
–0.0156
0.0040
0.0209
–0.0022
0.0009

Two-sample
T-test
(prob.)
0.277
0.889
0.184
1.08
0.000***
0.291
0.001***
0.153
0.314

* significant at 10%; ** significant at 5%; *** significant at 1%.
Source: 2003 TLSS (State Statistical Agency, Center for Strategic Studies, UNDP, and World Bank).

Table 6b. Average Treatment Effects (internal remittances) by Pretransfer Income
Quintiles, Gaussian Kernel Matching Estimator
Consumption
Food
Nonfood
Investment
Rent and utilities
Education
Health
Agriculture
Other

1st Quintile
0.0098
0.0113
–0.0015
–0.0098
–0.0207***
0.0108
0.0080
–0.0065***
–0.0014**

2nd Quintile
–0.0047
0.0071
–0.0118
0.0047
–0.0207***
0.0028
0.0341*
–0.0108***
–0.0007

3rd Quintile
–0.0385*
–0.0180
–0.0205*
0.0385*
0.0039
0.0053
0.0348**
–0.0042
–0.0013*

4th Quintile
–0.0228
–0.0099
–0.0129
0.0228
–0.0115
0.0072
0.0226*
0.0046
–0.0001

5th Quintile
0.0081
–0.0022
0.0103
–0.0081
–0.0260***
–0.0091
0.0108
0.0075*
0.0087**

* significant at 10%; ** significant at 5%; *** significant at 1%.
Source: 2003 TLSS (State Statistical Agency, Center for Strategic Studies, UNDP, and World Bank).

The use of domestic private transfers for health expenditures suggests that
improving health outcomes is a short-term priority for households that comes
before more long-term investments such as education or agriculture. Compared to
other former Soviet Union countries, Tajikistan has poor health outcomes. For
example, the infant mortality rate (under 5 years old) was 74‰ in 2005, while life
expectancy was just 64 years. Like many transition countries, Tajikistan suffered
a deterioration of its public health system during the 1990s. For instance, the
number of hospital beds per 1,000 people declined from less than 11 in 1990 to
5.9 in 2005. The low level of public health spending has led households to raise
their private expenditures in order to cope with health problems. The ratio of
private to public health expenditures has risen from 3.3 in 2000 to above 3.6 in
2004 (World Bank 2010). Internal remittances thus appear to be a crucial means
of compensating for the disengagement of the public authorities in terms of health
care provision. Domestic transfers appear ultimately to be less unproductive than
external transfers but are still devoted to short-term priorities such as health
expenditures.
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Contrary to a number of studies (Adams 2005, Cardona and Sosa 2006,
Kifle 2007), the empirical analysis carried out as part of this study found that
remittances (both internal and external) have no positive impact on education
expenditures, but rather an undetermined effect. A parallel can be drawn with the
study carried out by Cattaneo (2010) on Albania referred to above. As in Albania,
the poor quality of the Tajik education system may create disincentives to school
attendance and school enrollment. As noted by World Bank (2008), the poor
quality of education in Tajikistan is primarily explained by inadequate and
damaged infrastructure (broken windows, lack of electricity and heating, lack of
water connection, etc.), but also by a lack of qualified teachers. These issues are
particularly salient in rural areas. The low level of public spending on education
as a percentage of GDP explains these inefficiencies, and the existence of
disincentive effects is confirmed by the decrease of school enrollment and school
attendance (World Bank 2005a and 2008). For example, the basic secondary
school gross enrollment rate was 102.1% in 1990, and fell to just 73.5% in 2000
(World Bank 2008). However, the situation has improved since the beginning of
the 2000s, with the gross enrollment rate reaching 81.8% in 2005.

VII. CONCLUSION

The purpose of this paper was to analyze the impact of internal and
external remittances on household expenditure patterns in Tajikistan. Unlike
previous studies carried out in other contexts, an Engle curve framework was not
used. Instead, propensity score matching techniques were applied to provide an
unbiased estimation of a treatment-effect. This methodology is specifically
designed to reduce the evaluation bias linked to the unobservability of the
counterfactual, i.e., a situation in which households benefit from remittances
before they receive them. Propensity score matching methods enable
measurements of the average treatment effect by matching nontreated cases to
treated cases that are similar based on observable socioeconomic characteristics.
The matching analysis carried out in this study is satisfactory when considering
balancing tests. However, the sensitivity analysis indicates that the estimated
effects of remittances on household expenditure patterns are relatively sensitive
to unobserved characteristics.
The empirical analysis sheds light on four key results. First, the results do
not corroborate the idea of a productive use of remittances since neither internal
nor external remittances have a positive effect on investment expenditures.
Second, external remittances are shown to be significantly unproductive since
they contribute to a significant increase in household consumption levels. It is
estimated that receiving transfers from abroad increases the share devoted to
consumption expenditures by 1.7 percentage points and decreases the share of
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investment expenditures by the same proportion. Third, the results are more
ambiguous in the case of internal remittances. Among the investment categories,
domestic transfers tend to reduce housing and agriculture expenditures and
significantly increase health expenditures. Fourth, remittances have no significant
effect on household education expenditures. The interpretation given in this paper
was that the poor quality of the education system in Tajikistan creates
disincentives to school attendance and school enrollment.
As argued by Adams (2007), until recently researchers generally provided
a pessimistic analysis of the way in which remittances were spent by households.
This was the view defended by Chami et al. (2003), who argued that remittances
are spent on consumption rather than investment expenditures and are not
necessarily productive for the economy as a whole. However, the recent empirical
studies discussed in this paper and applied to a wide range of contexts show that
remittances may be productive by increasing investment expenditures (ZarateHoyos 2004, Adams 2005, Taylor and Mora 2006, Acosta et al. 2008). As the
main conclusions of this paper suggest, this study is in line with the pessimistic
view and provides evidence of an unproductive use of remittances (particularly
external remittances). For example, the lack of impact of remittances on
education expenditures contradicts the conclusions of several studies (Adams
2005, Cardona Sosa and Medina 2006, Kifle 2007). The positive effect of
remittances on health expenditures is the only result that is clearly in line with
previous studies (Adams 2005, Cardona Sosa and Medina 2006, Acosta et al.
2008).
The favorable evolution of public spending on education and health in
Tajikistan since the beginning of the 2000s may encourage more optimism about
the effect of remittances on household expenditure patterns. Public education
spending per capita increased from $5.5 in 2003 to $17.7 in 2007, while public
spending on health increased from $2.1 to $6.7 (World Bank 2008). These trends
could potentially strengthen the productive use of remittances. On one hand, the
increase of public health expenditures could reduce the share of household
expenditures aimed at improving health outcomes. The idea is that public health
expenditures could replace private health expenditures and shift the use of
household remittances toward long-term investments such as education or
agriculture. On the other hand, the increase of public education expenditures
could improve the quality of the education system and thus decrease
disincentives. Households should therefore be encouraged to invest in their
children’s education. The recent increase of enrollment rates noted above may
provide support to this positive trend.
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APPENDIX 1. PROPENSITY SCORE MATCHING
Denote by Di a dummy variable equal to 1 if individual i is a treated individual (i.e., a
household receiving remittances) and 0 if not. Yi1 and Yi0 are the outcome variables describing
household expenditure patterns for unit i conditional on the presence and absence of treatment,
respectively. The treatment effect for individual i measures the difference between the relevant
outcome indicator with the treatment and the relevant outcome indicator without the treatment.
It is given by:
Yi  E (Yi1 Di  1)  E (Yi 0 Di  1)

(A.1)

While the post-treatment outcome is observed, its value in the absence of treatment
(i.e., the counterfactual) is not. In household surveys, it is impossible to simultaneously observe
someone in two different states. Consequently, the components E (Yi1 / Di  1) and
E (Yi 0 / Di  0) are observable outcomes, whereas E (Yi1 / Di  0) and E (Yi 0 / Di  1) are
nonobservable outcomes. By filling in the missing data on the counterfactual, propensity score
matching provides a potential solution to the evaluation problem.
More specifically, propensity score matching methods are based on the conditional
independence assumption, which states that the outcome in the untreated state is independent of
treatment participation conditional on a particular set of observable characteristics, denoted by
X (Rosenbaum and Rubin 1983). This assumption is equivalent to the absence of selection bias
based on unobservable heterogeneity (Heckman and Robb 1985) and can be expressed as:
(Yi 0 , Yi1 )  Di X i

(A.2)

This means that, given Xi, the outcomes of nontreated units can be used to approximate
the counterfactual outcome of treated units in the absence of treatment.
E (Yi 0 Di  1, X i )  E (Yi 0 Di  0, X i )

(A.3)

Rosenbaum and Rubin (1983) show that it is possible to condition participation on the
propensity score denoted P(X) rather than on observable characteristics X. The propensity score
represents the probability of treatment conditional on a vector of observable characteristics and
may be interpreted as the one-dimensional summary of the set of observable variables. It is
expressed as:

P ( X i )  Pr  Di  1 X i 

(A.4)

The estimation of the counterfactual is:
E Yi 0 / Di  1, P( X i )   E Yi 0 Di  0, P ( X i )

(A.5)

Finally, the average treatment effect for individual i is measured by:
Yi  E Yi1 Di  1, P( X i )   E Yi 0 Di  0, P( X i ) 

(A.6)
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The heart of the approach lies in the estimation of propensity scores. Common practice
uses the predicted probabilities of being in the treatment group or in the nontreatment group
derived from dichotomous logit or probit models including covariates X.
Once propensity scores are estimated, a matching estimator needs to be selected that
describes how comparison units relate to treated units. According to Dehejia and Wahba (2002,
153), “matching on the propensity score is essentially a weighting scheme, which determines
what weights are placed on comparison units when computing the estimated treatment effect.”
The average treatment effect may be expressed as follows:
Y 

C

1 T 
Yi1   W (i, j )Yij 0 

T i 1 

j 1

(A.7)

where Yi1 is the post-treatment outcome of treated unit i, Yij0 is the outcome of the jth nontreated
unit matched to the ith treated unit, T is the total number of treated units, C is the total number
of nontreated units, and W(i,j) is a positive valued weight function. Different types of
parametric and nonparametric weights are given in the propensity score matching literature.
This paper adopts a Kernel estimator that matches each treated unit to a weighted sum of
comparison units, with the greatest weight assigned to units with closer scores (Heckman et al.
1998):
 pi  p j 
K

 h 
W (i , j ) 
p p 
 K i h j 

j D  0 

(A.8)

With pi the propensity score of treated unit i, pj the propensity score of comparison unit
j and h a bandwidth parameter (fixed at 0.06). Kernel-based matching sometimes uses all
comparison units (for example the Gaussian kernel), while others use comparison units with
propensity scores pj within a fixed bandwidth from pi (for example Epanechnikov kernel). In
this article, the Gaussian kernel estimator is used.
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APPENDIX 2. BALANCING TESTS
Appendix Table 1. Balancing Tests for Propensity Score Matching
(total remittances), Gaussian Kernel Estimator
Sample
Household size

Percent Bias

Unmatched
Matched
Unmatched
Matched
Unmatched
Matched
Unmatched
Matched
Unmatched
Matched
Unmatched
Matched
Unmatched
Matched
Unmatched
Matched
Unmatched
Matched
Unmatched
Matched
Unmatched
Matched
Unmatched
Matched
Unmatched
Matched

–3.0
0.8
–14.5
0.1
16.5
0.3
69.7
2.3
10.5
0.2
10.0
0.4
2.3
2.3
–11.7
–1.6
3.7
–1.4
–25.5
–2.0
10.1
0.6
11.6
0.6
–22.9
–2.1

Unmatched
Matched
Unmatched
Matched

3.4
1.2
–10.1
–1.5

Head’s Occupational Status
Nonagricultural worker
Unmatched
Matched
Agricultural worker
Unmatched
Matched

–26.0
–3.0
–14.5
–0.7

Proportion of children
Proportion of elderly
International migration
Urban area
GBAO
Sogdian
Khatlon
RRS
Male
Age
Age squared
Couple
Head’s Education
Secondary education
Postgraduate education

Percent
Reduction
in Bias
74.3
99.3
97.9
96.7
98.2
95.8
–3.7
86.3
62.1
92.3
93.7
94.5
91.0

65.5
84.8

88.5
95.1

T-test
(prob.)
0.459
0.891
0.000***
0.985
0.000***
0.954
0.000***
0.719
0.012**
0.972
0.013**
0.941
0.587
0.662
0.006***
0.759
0.376
0.801
0.000***
0.732
0.013**
0.910
0.005***
0.910
0.000***
0.715
0.419
0.828
0.018**
0.765
0.000***
0.564
0.001***
0.889

* significant at 10%; ** significant at 5%; *** significant at 1%.
GBAO = Gorno-Badakhshan-Atunomous Oblast, RRS = Region of Republican Subordination.
Source: 2003 TLSS (State Statistical Agency, Center for Strategic Studies, UNDP, and World Bank).
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Appendix Table 2. Balancing Tests for Propensity Score Matching
(external remittances), Gaussian Kernel Estimator
Sample
Household size

Percent Bias

Unmatched
Matched
Unmatched
Matched
Unmatched
Matched
Unmatched
Matched
Unmatched
Matched
Unmatched
Matched
Unmatched
Matched
Unmatched
Matched
Unmatched
Matched
Unmatched
Matched
Unmatched
Matched
Unmatched
Matched
Unmatched
Matched

29.6
0.4
–18.0
–3.5
4.7
6.0
118.0
0.4
–2.6
0.7
29.1
9.0
–2.3
–0.2
–34.1
–6.5
19.4
–1.6
–17.4
–8.6
23.7
6.6
21.3
6.5
–15.1
–6.7

Unmatched
Matched
Unmatched
Matched

12.6
1.8
–16.4
–3.5

Head’s Occupational Status
Nonagricultural worker
Unmatched
Matched
Agricultural worker
Unmatched
Matched

–30.5
–3.2
–7.2
–1.9

Proportion of children
Proportion of elderly
International migration
Urban area
GBAO
Sogdian
Khatlon
RRS
Male
Age
Age squared
Couple
Head’s Education
Secondary education
Postgraduate education

Percent
Reduction
in Bias
98.6
80.6
–29.5
99.6
72.3
69.0
89.3
81.1
91.6
50.2
72.1
69.7
55.7

86.0
78.8

89.4
74.2

T-test
(prob.)
0.000***
0.959
0.002***
0.640
0.413
0.420
0.000***
0.962
0.643
0.924
0.000***
0.286
0.693
0.975
0.000***
0.353
0.000***
0.845
0.001***
0.278
0.000***
0.384
0.000***
0.394
0.006***
0.400
0.029**
0.818
0.007***
0.633
0.000***
0.662
0.215
0.807

* significant at 10%; ** significant at 5%; *** significant at 1%.
GBAO = Gorno-Badakhshan-Atunomous Oblast, RRS = Region of Republican Subordination.
Source: 2003 TLSS (State Statistical Agency, Center for Strategic Studies, UNDP, and World Bank).
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Appendix Table 3. Balancing Tests for Propensity Score Matching
(internal remittances), Gaussian Kernel Estimator
Sample
Household size

Percent Bias

Unmatched
Matched
Unmatched
Matched
Unmatched
Matched
Unmatched
Matched
Unmatched
Matched
Unmatched
Matched
Unmatched
Matched
Unmatched
Matched
Unmatched
Matched
Unmatched
Matched
Unmatched
Matched
Unmatched
Matched
Unmatched
Matched

–32.1
–5.6
–11.4
–1.3
22.5
2.7
12.9
1.5
22.6
3.6
–10.7
–1.9
4.8
0.2
7.8
1.0
–14.5
–2.3
–28.9
–5.2
–2.6
–1.6
1.5
–0.9
–27.0
–5.4

Unmatched
Matched
Unmatched
Matched

–6.5
–1.7
–2.6
0.4

Head’s Occupational Status
Nonagricultural worker
Unmatched
Matched
Agricultural worker
Unmatched
Matched

–18.1
–2.7
–18.9
–3.4

Proportion of children
Proportion of elderly
International migration
Urban area
GBAO
Sogdian
Khatlon
RRS
Male
Age
Age squared
Couple
Head’s Education
Secondary education
Postgraduate education

Percent
Reduction
in Bias
82.6
88.2
88.0
88.1
84.0
82.7
95.0
86.8
84.0
82.1
38.4
44.5
80.1

74.2
86.6

84.8
82.1

T-test
(prob.)
0.000***
0.433
0.026**
0.858
0.000***
0.746
0.013**
0.841
0.000***
0.628
0.061*
0.787
0.370
0.974
0.143
0.890
0.012**
0.735
0.000***
0.507
0.609
0.834
0.765
0.911
0.000***
0.485
0.229
0.819
0.631
0.961
0.001***
0.702
0.001***
0.625

* significant at 10%; ** significant at 5%; *** significant at 1%.
GBAO = Gorno-Badakhshan-Atunomous Oblast, RRS = Region of Republican Subordination.
Source: 2003 TLSS (State Statistical Agency, Center for Strategic Studies, UNDP, and World Bank).
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APPENDIX 3. SENSITIVITY ANALYSIS
Sensitivity of matching estimates to unobserved heterogeneity are tested following
Duvendack and Palmer-Jones (2011). Matching procedures are based on the conditional
independence assumption that states that selection in the treatment group is only based on
observable characteristics. As underlined by Becker and Caliendo (2007, 1), “checking the
sensitivity of the estimated results with respect to deviations from this identifying assumption
has become an increasingly important topic in the applied evaluation literature.” The sensitivity
analysis is carried out using the Rosenbaum bounds method (Rosenbaum 2002). The purpose of
this procedure is to determine if the average treatment effect may be modified by unobserved
variables, thus creating a hidden bias. Let us assume that the treatment probability is:
Pi  P( X i , ui )  P ( Di  1/ X i , ui )  F (  X i   ui )

(A.9)

where Xi are the observed covariates, ui is an unobserved covariate, γ is the effect of ui on the
treatment selection, and F is the logistic distribution. Let us now define the ratio of the odds
that a treated case i has the unobserved characteristic to the odd that the control case j has it:
Pi / 1  Pi 



Pj / 1  Pj





exp   X i   ui 



exp  X j   u j



(A.10)

As implied by matching procedure, i and j have the same covariates, which implies:
Pi / 1  Pi 



Pj / 1  Pj







 exp  ui  u j 



(A.11)

If the unobserved variable has no influence on the probability of treatment (γ = 0) or if
the unobserved variable is the same for the treated and the nontreated cases (ui = uj), the odds
ratio is equal to 1, indicating the absence of hidden bias linked to unobservable variables.
Sensitivity analysis assesses how much the treatment effect is modified by changing the values
of γ and ui – uj. Assuming that   e , Rosenbaum (2002) identifies the following bounds on
the odds ratio:
1 Pi / 1  Pi 


 Pj / 1  Pj





(A.12)

Γ = 1 (γ = 0) means that no hidden bias exists whereas increasing values of Γ imply an
increasing influence of unobserved characteristics in the treatment selection. Rosenbaum bound
method uses matching estimates to calculate confidence intervals of the treatment effect, for
different values of Γ. As explained by Duvendack and Palmer-Jones (2011) if the lowest Γ
producing a confidence interval that includes 0 is small (i.e., less than 2), it is likely that such
an unobserved characteristic exists and therefore that the estimated treatment effect is sensitive
to unobservables.
Appendix Table 4 reports the results of Rosenbaum procedure for the different outcome
variables when the treatment variable is total remittances receipt and the matching estimator is
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Gaussian kernel.12 These results show that robustness to hidden bias varies significantly across
the different outcomes.
Appendix Table 4. Rosenbaum Bounds Sensitivity Analysis
(treatment = total remittances receipt; matching estimator = Gaussian kernel)

Food

Nonfood

Rent and utilities

Education

Health

Agriculture

Other

Γ
1
1.2
1.4
1.6
1
1.2
1.4
1.6
1
2
3
4
5
1
1.2
1.4
1.6
1.8
2
3
1
1.2
1.4
1.6
1.8
1
1.2
1.4
1.6
1.8
2
3
4
1
2
3
4
5
6

Hodges-Lehmann
Point Estimates
Minimum
Maximum
0.0139
0.0139
0.0018
0.0255
–0.0086
0.0351
–0.0176
0.0433
–0.0137
–0.0137
–0.0210
–0.0061
–0.0269
0.0003
–0.0318
0.0062
–0.0255
–0.0255
–0.0386
–0.0077
–0.0442
–0.0005
–0.0475
0.0055
0.0498
0.0109
–0.0122
–0.0122
–0.0155
–0.0088
–0.0181
–0.0058
–0.0203
–0.0028
–0.0222
–0.0001
–0.0238
0.0024
–0.0290
0.0119
–0.0168
–0.0168
–0.0256
–0.0092
–0.0322
–0.0031
–0.0363
0.0022
–0.0394
0.0075
–0.0097
–0.0097
–0.0108
–0.0082
–0.0118
–0.0067
–0.0126
–0.0051
–0.0130
–0.0037
–0.0133
–0.0020
–0.0149
0.0054
–0.0159
0.0113
–0.0026
–0.0026
–0.0028
–0.0019
–0.0033
–0.0017
–0.0035
–0.0012
–0.0040
–0.0004
–0.0044
0.0009

95% Confidence
Intervals
Minimum
Maximum
0.0025
0.0249
-0.0100
0.0363
–0.0206
0.0460
–0.0299
0.0543
–0.0206
–0.0066
–0.0277
0.0012
–0.0334
0.0082
–0.0384
0.0142
–0.0292
–0.0216
–0.0414
–0.0017
–0.0466
0.0128
–0.0499
0.0242
–0.0521
0.0341
–0.0153
–0.0090
–0.0184
–0.0053
–0.0210
–0.0018
–0.0232
0.0014
–0.0249
0.0042
–0.0263
0.0067
–0.0313
0.0177
–0.0252
–0.0096
–0.0329
–0.0023
–0.0376
0.0041
–0.0410
0.0106
–0.0424
0.0171
–0.0107
–0.0083
–0.0119
–0.0065
–0.0127
–0.0046
–0.0132
–0.0027
–0.0136
–0.0008
–0.0140
0.0013
–0.0157
0.0099
–0.0165
0.0155
–0.0026
–0.0025
–0.0031
–0.0018
–0.0035
–0.0014
–0.0040
–0.0003
–0.0046
0.0014
–0.0050
0.0030

Notes:

Rosenbaum bounds are calculated using the command rbounds in Stata (see Gangl 2004). The critical
values corresponding to the lowest value of Γ that produces a confidence interval encompassing 0 are in
bold.
Source: 2003 TLSS ((State Statistical Agency, Center for Strategic Studies, UNDP, and World Bank).
12

The sensitivity analysis was also implemented for the two other treatment variables (internal and external
remittances receipt). The subsequent results are close to those obtained for total remittances.
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For the share of food and non food consumption expenditures, the lowest value of Γ
producing a 95% confidence interval encompassing zero is 1.2. This value means that the
unobserved characteristic ui would have to increase the odds ratio by less than 20% before it
would bias the estimated impact. When considering Hodges-Lehmann point estimates the
critical Γ reaches 1.4. These relatively low values imply that the treatment effects for
consumption expenditures are thus sensitive to unobserved characteristics. The sensitivity
analysis produces more mixed results when considering investment expenditures. For
education, the critical values of Γ are 1.6 (95% confidence interval) and 2 (Hodges-Lehmann
point estimates); and for health expenditures, 1.4 and 1.6. For the other categories of
investment, critical values are higher. When considering Hodges-Lehmann point estimates,
they reach 4 for rent and utilities, 3 for agriculture, and 6 for other expenditures. We conclude
that the average treatment effect estimated for these categories are robust to the presence of
unobserved characteristics.
With the exception of these last three categories, the impact of remittances on
households’ expenditures seems to be rather sensitive to hidden bias if we consider, as did
Duvendack and Palmer-Jones (2011), that critical values less than 2 indicate a high sensitivity
to unobservables. But this pessimistic conclusion has to be qualified at two levels. First, the
degrees of sensitivity highlighted in this analysis are close to those identified in other studies in
social sciences. Watson (2005) reports several studies that identify critical values of Γ that are
close to this study’s findings (between 1.1 and 2.2) and argues that such values cannot be
compared to those obtained in medicine sciences (which often exceed 5). Aakvik (2001)
explains that a critical Γ of 2 is a very large number. It states that the estimated impact would
be biased only if an unobserved variable caused the odds ratio to differ between receiving
and nonreceiving households by 100%. Second, such a sensitivity analysis describes a “worstcase scenario” insofar as it only shows how the treatment effect estimations could be altered
by hidden biases, but it does not indicate if these biases exist (Aakvik 2001, Becker and
Caliendo 2007).

REMITTANCES AND HOUSEHOLD EXPENDITURE PATTERNS IN TAJIKISTAN 85

REFERENCES
Aakvik, A. 2001. “Bounding a Matching Estimator: The Case of a Norwegian Training
Program.” Oxford Bulletin of Economics and Statistics 63(1):115–43.
Acosta, P., P. Fajnzylber, and J. H. Lopez, 2008. “Remittances and Household Behaviour:
Evidence from Latin America.” In P. Fajnzylber and J. H. Lopez, eds., Remittances and
development. Lessons from Latin America. World Bank, Washington, DC.
Adams, R., 2005. Remittances, Household Expenditure and Investment in Guatemala. World
Bank Policy Research Working Paper No. 3532, Washington, DC.
———. 2007. International Remittances and the Household: Analysis and Review of Global
Evidence. World Bank Policy Research Working Paper No. 4116, Washington, DC.
———. 2011. “Evaluating the Economic Impact of International Remittances on Developing
Countries Using Household Surveys: A Literature Review.” Journal of Development
Studies 47(6):809–28.
Amuedo-Dorantes, C., and S. Pozo. 2009. “New Evidence on the Role of Remittances on
Healthcare Expenditures by Mexican Households.” Review of Economics of the
Household 9(1):69–98.
Amuedo-Dorantes, C., T. Sainz, and S. Pozo. 2007. Remittances and Healthcare Expenditure
Patterns of Populations in Origin Communities: Evidence from Mexico. INTAL-ITD
Working Paper No. 25, Inter-American Development Bank, Buenos-Aires.
Becker, S.O., and M. Caliendo. 2007. “Sensitivity Analysis for Average Treatment Effects.”
The Stata Journal 7(1):71–83.
Cardona Sosa, L., and C. Medina. 2006. Migration as a Safety Net and Effects of Remittances
on Household Consumption: The Case of Colombia. Borradores de Economia 414,
Banco de la Republica de Colombia, Bogota.
Castaldo, A., and B. Reilly. 2007. “Do Migrant Remittances Affect the Consumption Patterns
of Albanian Households?” South-Eastern Europe Journal of Economics 1:25–54.
Cattaneo, C. 2010. Migrants’ Transfers and Educational Expenditure: Empirical Evidence from
Albania. FEEM Working Paper No. 2010.001, Fondazione Eni Enrico Mattei, Milano.
Chami, R., Fullenkamp, C., and S. Jahjah. 2003. Are Immigrant Remittance Flows a Source of
Capital for Development? IMF Working Paper No. WP/03/189, International Monetary
Fund, Washington, DC.
Clément, M. 2008. “The Relationship between Private Transfers and Household Income with
Regard to the Assumptions of Altruism, Exchange and Risk Sharing: An Empirical
Analysis Applied to Russia.” Post-Communist Economies 20(2):173–87.
Dehejia, R. H., and S. Wahba. 2002. “Propensity Score Matching for Nonexperimental Causal
Studies.” Review of Economics and Statistics 84(1):151–61.
Duvendack, M., and R. Palmer-Jones, 2011. High Noon for Microfinance Impact Evaluations:
Re-investigating the Evidence from Bangladesh. UEA Working Paper No. 27, University
of East Anglia, Norwich.
Esquivel, G., and A. Huerta-Pineda. 2007. “Remittances and Poverty in Mexico: A Propensity
Score Matching Approach.” Integration and Trade Journal 27(July–December):45–71.
Fajnzylber, P., and J. H. Lopez. 2008. “The Development Impact of Remittances in Latin
America.” In P. Fajnzylber and J. H. Lopez, eds., Remittances and Development: Lessons
from Latin America. World Bank, Washington, DC.

86 ASIAN DEVELOPMENT REVIEW
Gangl, M., 2004. “Rbounds: Stata Module to Perform Rosenbaum Sensitivity Analysis for
Average
Treatment
Effects
on
the
Treated.”
Available:
ideas.repec.org/c/boc/bocode/s438301.html.
Gerber, T. P., and K. Torosyan. 2010. Remittances in Georgia: Correlates, Economic Impact
and Social Capital Transformation. ISET Working Paper No. 002–10, Tbilisi State
University.
Guzmán, J. C., A. R. Morrison, and M. Sjöblom. 2008. “The Impact of Remittances and
Gender on Household Expenditure Patterns: Evidence from Ghana.” In A. R. Morrison,
M. Schiff, and M. Sjöblom, eds., The International Migration of Women. World Bank,
Washington, DC.
Heckman, J., and R. Robb. 1985. “Alternative Methods of Evaluating the Impact of
Interventions: An Overview.” Journal of Econometrics 30:239–67.
Heckman, J., I. Hidehiko, and P. Todd. 1998. “Matching as an Econometric Evaluation
Estimator.” Review of Economic Studies 65:261–94.
ILO. 2010. Migrant Remittances to Tajikistan: The Potential for Savings, Economic Investment
and Existing Financial Products to Attract Remittances. International Labour
Organization, Moscow.
Jones, L., R. Black, and R. Skeldon. 2007. Migration and Poverty Reduction in Tajikistan.
Working Paper No. C11, Development Research Centre on Migration, Globalisation and
Poverty, University of Sussex, Brighton.
Kifle, T. 2007. “Do Remittances Encourage Investment in Education? Evidence from Eritrea.”
GEFAME Journal of African Studies 4(1). Available:
quod.lib.umich.edu/cgi/t/text/textidx?c=gefame;view=text;rgn=main;idno=4761563.0004.101.
Kireyev, A. 2006. The Macroeconomics of Remittances: The Case of Tajikistan. IMF Working
Paper No. 06/2, International Monetary Fund, Washington, DC.
Leser, C. E. V. 1963. “Forms of Engel Functions.” Econometrica 31(4):694–703.
Leuven, E., and B. Sianesi. 2003. “PSMATCH2: Stata Module to Perform Full Mahalanobis
and Propensity Score Matching, Common Support Graphing, and Covariate Imbalance
Testing.” Available: ideas.repec.org/c/boc/bocode/s432001.html.
McKenzie, D., and M. J. Sasin. 2007. Migration, Remittances, Poverty and Human Capital:
Conceptual and Empirical Challenges. World Bank Policy Research Working Paper No.
4272, Washington, DC.
Mughal, A. G. 2006. Migration, Remittances and Living Standards in Tajikistan. International
Organization for Migration, Dushanbe.
Olimova, S., and I. Bosc. 2003. Labor Migration from Tajikistan. International Organization
for Migration, Dushanbe.
Robinson, S., and T. Guenther. 2007. “Rural Livelihoods in Three Mountainous Regions of
Tajikistan.” Post-Communist Economies 19(3):359–78.
Rosenbaum, P. R. 2002. Observational Studies. New York: Springer.
Rosenbaum, P., and D. Rubin, 1983. “The Central Role of the Propensity Score in
Observational Studies for Causal Effects.” Biometrika 70:41–55.
Tabuga, A. D. 2007. International Remittances and Household Expenditures: The Philippine
Case. PIDS Discussion Paper No. 2007-18, Philippine Institute for Development Studies,
Makati City.

REMITTANCES AND HOUSEHOLD EXPENDITURE PATTERNS IN TAJIKISTAN 87
Taylor, J. E., and J. Mora. 2006. Does Migration Reshape Expenditures in Rural Households?
Evidence from Mexico. World Bank Policy Research Working Paper No. 3842,
Washington, DC.
Valero-Gil, J. N. 2009. “Remittances and the Household’s Expenditures on Health.” Journal of
Business Strategies 26(1). Available:
findarticles.com/p/articles/mi_hb3254/is_1_26/ai_n32107941/?tag=content;col1.
Watson, I., 2005. “The Earnings of Casual Employees: The Problem of Unobservables.” Paper
presented at the 2005 HILDA Survey Research Conference, 29 September, University of
Melbourne.
Working, H. 1943. “Statistical Laws of Family Expenditure.” Journal of the American
Statistical Association 38(221):43–56.
World Bank. 2005a. Republic of Tajikistan. Poverty Assessment Update. Report No. 30853-TJ,
World Bank, Washington, DC.
———. 2005b. Tajikistan Trade Diagnostic. Report No. 35771-TJ, World Bank, Washington,
DC.
———. 2008. Tajikistan Second Programmatic Public Expenditure Review. Report No. 4328TJ, World Bank, Washington, DC.
———. 2010. World Development Indicators. World Bank, Washington, DC.Zarate-Hoyos, G.
A. 2004. “Consumption and Remittances in Migrant Households: Toward a Productive
Use of Remittances.” Contemporary Economic Policy 22(4):555–65.

Industrial Deepening in Malaysia:
Policy Lessons for Developing Countries
THAM SIEW YEAN AND LOKE WAI HENG

The Malaysian economy has undergone substantial industrial transformation,
shifting from primary commodity production to manufacturing in slightly
more than 5 decades since achieving independence. However, efforts to
deepen manufacturing development have not succeeded in nurturing a critical
mass of domestic entrepreneurs with indigenous innovative capacities as
industrialization continues to be dependent on imported technology and
capital. Instead, the manufacturing sector is facing premature
deindustrialization. In view of these developments, this study aims to assess
the extent of industrial deepening in a country through the development of
linkages, as well as the key factors that have contributed to this. This has
important policy lessons for other developing countries that are following
similar export-oriented, foreign direct investment-led strategies for their
industrial development. The main findings of this study indicate that while
trade and investment policies have contributed to the development of the
manufacturing sector, they have also fostered closer integration with the rest
of the world rather than within the domestic economy. The electrical and
electronics subsector has relatively weaker backward linkages than other
subsectors in the economy. Deepening internal integration requires
complementary labor, human capital, and technology policies that can
facilitate the development of linkages in the manufacturing sector.
JEL classification: F13, F14, O25

I. INTRODUCTION

The Malaysian economy has undergone substantial industrial
transformation, shifting from primary commodity to manufacturing production in
more than 5 decades since achieving independence in 1957. Sterling growth rates
were achieved before the onset of the Asian financial crisis in 1997, leading to
Malaysia’s inclusion as one of the emerging tigers in the East Asian miracle
(World Bank 1993). Real gross domestic product (GDP) grew at an average of
7%–8% per annum, while population growth averaged at 2.5% per annum and
GDP per capita grew at 4.5%–5.5% per annum (Zainal 2009). Yet after the Asian
financial crisis, Malaysia’s economic development appears to have stalled as
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growth rates have faltered, averaging at 4.3% per annum for the period 2001–
2009 (Government of Malaysia 2010). While per capita income has grown from
$380 to $6,760 from 1970 to 2009, Malaysia appears to have remained in the
middle-income category or the middle-income trap as per capita income of other
East Asian countries, such as the Republic of Korea, has grown from $260 to
$21,530 during the same period.
Numerous studies have shown that manufacturing development foster
greater external integration with the world through trade and investment (Gangnes
and Assche 2010). However, efforts to deepen manufacturing development have
not succeeded in nurturing a critical mass of domestic entrepreneurs with
indigenous innovative capacities that can move Malaysia up the value chain of
production. Instead, the manufacturing sector is facing negative
deindustrialization with falling trade performance as well as a slowing down in
labor productivity in key subsectors such as electrical and electronics, textiles,
and transport equipment (Rasiah 2008). In view of these developments, the
objectives of this study are to assess the extent of industrial deepening in the
country through the development of linkages as well as the key factors that have
contributed to this development. This has important policy lessons for other
developing countries that are also following similar export-oriented, foreign direct
investment (FDI)-led strategies for their industrial development.
The paper is organized as follows: Section II summarizes key policy
debates on linkage development in the literature before discussing the trade and
investment polices used in different phases of industrialization in Section III.
Section IV presents an overview of the manufacturing sector and the results of the
computed linkages, while Section V discusses the main factors that have
contributed to state of domestic linkage development. The last section
summarizes the main findings of this paper, as well as policy lessons for other
developing countries.

II. POLICY ISSUES

Economic development via industrialization is used as a means to improve
the export earnings of a country through greater price stability, as well as to avoid
the declining terms of trade commonly associated with the export of primary
commodities. The shift of resources from primary commodity production to
manufacturing also allows for more rapid productivity growth that is a crucial
determinant for improving a country’s living standards and its ability to compete
globally. Establishing a broad industrial base is therefore seen as an essential step
for increasing a country’s income.
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Trade and FDI are common policy tools used by developing countries to
facilitate industrialization. Based on endogenous growth models, FDI can enhance
growth by encouraging the incorporation of new inputs and technologies in the
production function of the recipient economy (De Mello 1997). In the case of new
inputs, output growth can result due to the use of a wider range of intermediate
goods in FDI-related production. As for new technologies, spillovers to domestic
firms may occur through four different channels: imitation, skills acquisition,
competition, and exports (Gorg and Greenaway 2004). These spillovers can
increase the productivity of capital and labor in host economies. They are
manifested in terms of linkage formation, especially backward linkages, which
are deemed to be important as a host country’s potential benefit from FDI
increases with local procurement since it is a form of technology transfer from
multinationals to the domestic firms (Kiyota et al. 2008, Javorcik 2004). Thus,
stronger linkages indicate a greater absorption of the technology of multinationals
by the domestic economy. It also indicates the extent to which industrialization
has deepened from simple to complex manufacturing production that is rooted in
innovation and research and development (R&D) capabilities.
However, the extent to which foreign technology can be transferred is not
automatic. As empirical studies have shown, it is dependent on certain conditions
in the host economy. Macro- and micro-level studies point to various conditions.
A macro study by Borensztein et al. (1998), for example, finds that a minimum
threshold of human capital is necessary for FDI to have a positive impact.
Balasubramanyam et al. (1996) show that trade openness is crucial for obtaining a
positive impact from the presence of FDI. Meanwhile, micro or firm-level studies
indicate that type ownership (Javorcik 2004), export orientation of the affiliates
(Jabbour and Mucchielli 2007), experience of the affiliate as measured by years of
operation (Kiyota et al. 2008), as well as technology gap between domestic firms
and foreign affiliates (Jabbour and Mucchielli 2007) are some of the key factors
that determine the extent of technology spillovers in a host economy.
Therefore, the extent of linkage development is an important question for
policy makers since harnessing FDI for technology transfer is a common
approach used for industrial development in developing countries (Javorcik 2004,
Kiyota et al. 2008).

III. TRADE AND INVESTMENT POLICIES IN VARIOUS PHASES
OF INDUSTRIALIZATION IN MALAYSIA

Table 1 summarizes the phases of industrialization in Malaysia. The main
trade and investment policies used to foster manufacturing development are
tariffs,1 export incentives, free trade zones, export incentives, and FDI. 2 Import
1

As noted in WTO (2009), tariffs are the main border measures used affecting imports.
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substitution was practiced briefly for about 10 years before shifting out to exportoriented manufacturing due to a limited domestic market and the need to generate
employment. Besides fiscal incentives, tariff protection was also used to
encourage new investment in manufacturing but it was used moderately compared
to other developing countries at that time. The average tariff rate was estimated at
13% in 1965 and very few industries enjoyed tariff protection of more than 30%
while nontariff barriers (NTBs) were hardly used (Athukorala 2005).
Table 1. Summary of Phases of Industrialization and Policies, 1957–2010
Period
1957–1967
1968–1980
1980–1985

Trade Policies
Import substitution
in manufacturing
Export promotion
in manufacturing
Import substitution
in manufacturing

1986–2005

Export promotion
in manufacturing

2006–2020

Export promotion
of manufacturing
and selected
services as new
sources of growth

FDI Policies
FDI for import-substituting
industries
Free trade zones

Motivations
Supply finished goods that
were imported
Generate employment

Joint venture projects
between state-owned
enterprises for selected
heavy industries such as
automotives, motorcycle
assembly, steel, cement,
fertilizers etc.
Relaxation of equity
constraints for
manufacturing

Employment, linkages,
develop heavy industries,
nurturing Bumiputera*
enterprises

Relaxation of equity
constraints for selected
services

Employment; technology
transfer and moving up the
value chain of production
through cluster
development
Continuation of knowledgebased industrial growth
based on cluster
development; export of
selected services as new
sources of growth

* This refers to the Malays and indigenous people. The New Economic Policy that was formulated in 1969 in
response to inter-ethnic riots focused on poverty eradication and income redistribution among the ethnic
groups, leading to affirmative actions for the Bumiputeras.
Source: Authors’ compilation.

2
WTO (2009) also highlights various other trade instruments such as export taxes that have been used in
industrialization. In 2009, 515 tariff lines were imposed export duties out of the 10,389 tariff lines at the 9-digit
level. The export taxes are mostly at ad valorem, ranging from 5% to 20%. Products subject to these taxes include
timber.
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Free trade zones (FTZs) were used in 1972 to draw FDI in to enable the
shift to export-oriented manufacturing. Average nominal tariff was 18% in 1970
(Table 2) and subsequently, this was increased steadily to 22% in 1978, but firms
in FTZs are allowed to import duty-free intermediate and capital goods. Foreign
equity constraints were also relaxed in manufacturing production in these zones,
especially for firms exporting 80% or more of their output, and fiscal incentives
such as tax holidays were also offered to pioneer status firms. Malaysia’s early
shift into export-oriented manufacturing created first-mover advantages over
other developing countries that were still practicing import substitution at that
time. Consequently, these FTZs attracted American firms that were relocating
their labor-intensive operations to Southeast Asia in the electrical and electronics
(E&E) and textile industries.
Table 2. Trend in Average Nominal Tariff Rate, 1965–2009
Year
1965
1970
1984
1989
1990
1995
2000
2006
2007
2009
Sources:

Tariff Rate
13.0
18.0
26.0
17.0
13.4
10.2
9.2
7.7
7.7
7.4

Data for 1965–1989 are from Table 1 in Athukorala (2005); 1990–1995 from United
Nations Conference on Trade and Development (UNCTAD) website, available:
www.unctad.org/en/docs/itcdtab14.en.pdf, accessed 14 September 2010; and 2000–2009
from WTO website, available: tariffanalysis.wto.org/QueryEdit.aspx, accessed 15
September 2010.

However, poor linkage development led to a dualistic industrial structure.
Accordingly, heavy industries were launched in 1980 in an attempt to emulate the
industrial successes of Japan and the Republic of Korea. In contrast to the earlier
private sector-led approach, these industries were borne out of government and
foreign multinational partnerships in selected sectors such as iron and steel,
transport equipment, cement, petrochemicals, paper and paper products,
machinery and equipment, and general engineering and building materials. It was
reported that by 1987, there were more than 867 public enterprises, more than a
third of which were in manufacturing (Athukorala 2005). Tariff protection was
invoked to protect and nurture these infant industries (Table 2), which unlike their
East Asian counterparts had no export performance requirements imposed on
them. Nontariff barriers in the form of import quotas and licenses were also used
at the same time to protect the national car project. Moreover, their development
had mixed economic and redistribution goals as these industries are supposed to
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develop the linkages needed for industrial deepening and concurrently, they are
also meant to develop Bumiputera entrepreneurs in the capital goods industry.
The government incurred large fiscal and external deficits with the launch
of the heavy industries, which required the importation of both intermediate and
capital goods for outputs that were oriented toward the domestic market. Adverse
external circumstances such as the global recession and drop in commodity prices
in the early 1980s led to reconsideration of this strategy and forced the
government to adopt an alternative strategy that focused on a private sector-led
approach. This in turn, translated into an FDI-led approach as FDI equity
restrictions were again liberalized subject to the fulfillment of export conditions,
while generous incentives were provided and licensing procedures liberalized.
Various export incentives were also provided to encourage exports. These trade
liberalization measures coincided with favorable external circumstances as the
appreciation of East Asian currencies due to the Plaza Accord led to the relocation
of Japanese and other East Asian investment to Southeast Asia. Malaysia became
a beneficiary of these outflows as the domestic conditions matched the
requirements for the subsidiary operations of these multinational companies
(MNCs).
A special zone called the multimedia super corridor (MSC) was established
in 1996 to facilitate information, communication, and technology (ICT)
development in the hope that this will enable Malaysia to leapfrog from a
production economy to a knowledge-based economy. Apart from the relaxation of
foreign equity constraints, allowing up to 100% foreign equity for companies
given the MSC status, tax incentives such as pioneer status, and duty-free
importation of multimedia equipment are provided for MSC companies. IT
infrastructures at globally competitive telecommunication tariffs and services are
also another added incentive used to draw in foreign companies to undertake ICT
activities in this zone.
However, the onset of the Asian financial crisis in 1997 derailed the growth
of the manufacturing sector due in part to the fall in FDI. Equity constraints were
relaxed for the manufacturing sector while exports continued to be promoted
through the provision of export incentives such as double deduction for the
promotion of exports. After the establishment of the World Trade Organization
(WTO) in 1995, there were increasingly trade and FDI liberalization pressures at
the multilateral; regional (e.g., ASEAN); and bilateral level. The five different
sets of preferential tariffs in Malaysia’s current commitments are shown in Table
3. Preferential rates under the ASEAN’s Agreement on the Common Effective
Preferential Tariff (CEPT) are significantly lower than the other rates. Meanwhile
the simple average most favored nation (MFN) rate is the highest under WTO
commitments compared to the other arrangements and among product groups. For
transport equipment, the tariff obtained under the CEPT is the lowest among the
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arrangements shown, followed by the Malaysia Japan Economic Partnership
Agreement (MJEPA).
Table 3. Summary Analysis of Malaysia’s Preferential Tariff, 2009
MFN
Preferential lines*
(percent of all tariff lines)
Duty-free lines
(percent of all tariff lines)
Overall average

CEPT

ASEANPRC

ASEANKorea

MJEPA

CEPA

38.2

32.9

30

34.7

10.6

60.3
7.4

85.3
0.7

68.7
2.9

81.6
3.2

76.7
3.1

63.4
6.7

WTO nonagriculture
Leather, rubber, footwear,
and travel goods
Textiles and clothing

7.9

0.7

3.2

3.4

3.2

7.3

13
12.2

0.9
0.1

4.5
4.4

6.4
1.2

6.2
0.6

9.8
11.2

Transport equipment

18.1

1.3

12.6

16.3

10

16.3

*

The number of preferential tariff lines includes only lines on which the rate is lower than the corresponding MFN
applied rate.
ASEAN = Association of Southeast Asian Nations, CEPA = Malaysia-Pakistan Closer Economic Partnership
Agreement, CEPT = common effective preferential tariff, MFN = most favored nation, MJEPA =
Malaysia–Japan Economic Partnership Agreement, PRC = People’s Republic of China.
Source: WTO (2009).

IV. PERFORMANCE OF THE MANUFACTURING SECTOR
A.

Overall Performance

The share of manufacturing in real GDP grew steadily from 11% in 1970 to
15% in 1985. Its share continued to increase to a peak of 31% in 2000, before
decreasing progressively to 30% in 2007 (Table 4). In 2009, its share fell to 27%
due in part to the global financial crisis of 2008/2009. Its share in total
employment of the country increased steadily from a mere 9% in 1970 to a peak
of 29% in 2007.
The E&E subsector that first started producing in the FTZs has developed
into the biggest subsector before the advent of the Asian financial crisis. Its share
in manufacturing value added grew to 26% in 2000 before dropping to 15% in
2008 (see industry 32 in Table 5). Nevertheless, it is still a key sector in
Malaysian manufacturing as it is identified as one of the national key economic
areas that will drive economic activities in the country in its aspiration to become
a high-income economy by 2020 (Government of Malaysia 2010).
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Foreign ownership in terms of the share of foreign establishments to total is
found to dominate in three subsectors in 2000–2008. These are subsectors 31, 32,
and 33. However, Table 6 shows that the share of foreign establishments (F) in
the gross value of output, value added, employment, export and import is
significantly higher than the domestic establishments (D) in the E&E subsector.
Given the dominance of foreign establishments in this subsector, it is important to
ascertain the linkage development in this sector relative to other subsectors as the
aspired technology transfer is expected to be the greatest in sectors dominated by
multinationals.
Table 4. Manufacturing’s Share in GDP and Employment, 1970–2009
Year
1970
1975
1980
1985
1990
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2009

Manufacturing ValueAdded as Percent
of Total GDP1
11.1
13.9
15.7
15.3
21.6
26.5
28.5
29.2
27.3
29.2
31.2
29.5
29.4
30.1
30.9
30.7
30.9
29.9
26.6

Manufacturing
Employment
(‘000)
290
398
802
836
1,290
2,027
2,230
2,375
2,277
2,343
2,558
2,574
2,596
2,776
2,972
3,133
3,227
3,297
3,210

Manufacturing
Employment as Percent
of Total Employment
8.7
10.1
15.8
15.1
19.5
25.7
26.4
27.1
27.0
26.4
27.9
26.7
27.1
27.6
28.4
28.8
28.9
28.9
27.6

GDP = gross domestic product.
1
The series are converted to 2000 base year using the following rebasing factors: 0.978 (30.7/31.4) for 1996–2004 ,
and 0.801 (26.5/33.1) for 1995 and earlier. Values for 2006–2009 are already in 2000 prices. These
rebasing factors are obtained from overlapping data in 2005 and 1995, respectively.
Sources: 1970–2000 data are from Tham (2004b); 2001–2005 from Economic Report 2006/07 (Government of
Malaysia 2006); 2005 (in 2000 prices) from Economic Report 2008/09 (Government of Malaysia 2008);
2006–2009 from Government of Malaysia (2010).
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Table 5. Percentage Share in Manufacturing Value Added, 2000–2008
Industry
Code
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

2000
8
1
2
2
0
4
2
2
7
8
7
5
3
3
3
5
4
26
1
3
1
3

2001
9
1
2
2
0
3
2
2
6
8
7
5
2
3
4
5
3
23
2
6
2
3

2002
9
1
2
2
0
3
2
2
8
9
8
5
3
3
3
5
3
19
1
6
2
3

2003
9
1
1
1
0
3
2
2
10
10
8
4
4
3
3
6
3
19
1
5
2
3

Year
2004
8
1
1
1
0
3
2
2
12
12
6
4
4
4
3
7
3
18
1
4
1
3

2005
9
0
1
1
0
3
2
2
14
13
7
4
3
3
3
7
3
17
1
3
1
3

2006
9
0
1
1
0
3
1
2
13
15
7
3
3
3
4
6
3
16
1
4
2
3

2007
9
0
1
1
0
3
1
2
16
12
6
3
5
3
3
9
3
14
1
3
1
3

2008
11
0
1
1
0
2
1
2
19
12
6
3
4
4
3
5
2
15
1
3
1
3

Note: See Appendix (2) for a description of the industries according to the codes used.
Source : Department of Statistics of Malaysia.

Table 6. Percentage Share of Domestic and Foreign Establishments in Key Industry
Variables in the E&E Subsector, 2000–2008
Year
2000
2001
2002
2003
2004
2005
2006
2007
2008

Year
2000
2001
2002
2003
2004
2005
2006
2007
2008

Number of Establishments
D
F
48
52
36
64
40
60
44
56
38
62
56
44
57
43
60
40
62
38

Value Added
D
F
28
72
20
80
20
80
23
77
25
75
36
64
29
71
23
77
26
74

Value of Gross Output
D
F
23
77
19
81
20
80
19
81
21
79
34
66
22
78
17
83
23
77

Total Employments
D
F
30
70
22
78
27
73
28
72
27
73
41
59
30
70
25
75
31
69

D = domestic, F = foreign.
Source: Department of Statistics of Malaysia.

Export Value
D
F
20
80
20
80
16
84
17
83
28
72
34
66
15
85
12
88
17
83

Intermediate Input
D
F
22
78
19
81
20
80
18
82
20
80
33
67
21
79
16
84
22
78

Import Value
D
F
17
83
20
80
14
86
17
83
21
79
32
68
18
82
8
92
21
79
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B.

Industrial Deepening: Linkage Development

Backward linkages of an industry indicate the degree of dependence of a
given industry on the economy as a source of input supply, while forward
linkages indicate the degree of dependence of the economy on a given industry as
a source of input supply.
Linkage development can be ascertained through firm-level studies or
input–output (I-O) analysis. Firm-level studies of the electronics subsector
indicated few backward linkages in the late 1970s and early 1980s but they started
to evolve in the 1990s. 3 The lack of linkage development in 1970–1980 is
supported by I-O analysis. Rasiah (1996) concluded that while the manufacturing
sector in general had relatively strong backward and forward linkages before the
1970s, weakening linkages were observed subsequently. Rasiah attributed the
deterioration in industrial linkage to the implementation of FTZs and licensed
manufacturing warehouses that promoted exports with the use of duty-free
imports. Kanapathy (2004) updated the linkages calculations to 1991 and noted
very little change in the linkage structure of the electronics industry. Firms in
Malaysia were found to have higher input dependence with firms outside the
country. The dependence of all other sectors on the electronics industry (forward
linkage) was also weak, as the industry output went chiefly into exported final
demand.
Based on the Rasmussen method (1956), the 1987, 1991, 2000 and 2005 IO
tables are used to compute and compare the evolution of linkage development in
E&E products relative to other products in both resource- and nonresource-based
industries (Table 7).4 By 2005, it can be observed that backward linkages that are
the same or above the industry average (with an index value of 1 and above) are
achieved for all the industries (including nonresource-based industries) with the
exception of E&E products. Instead, this sector has consistently poorer backward
linkage development relative to other sectors in the economy. Generally,
resource-based industries have relatively higher backward linkage development
than nonresource-based industries.
Forward linkages are quite weak for all subsectors shown, with the
exception of petroleum products and the manufacture of metals.5 This implies that
most of the goods produced are exported. These results conform with the
conclusions by other studies, namely, backward linkages are more prominent than
forward linkages in the manufacturing sector while resource-based sectors are the

3

See Tham (2004) for a summary of firm-level studies.
See Appendix 1 for a description of the methodology and data used in the computation of linkages.
5
However, the value obtained for the former has to be interpreted with caution since there is a possible
upward bias in linkages values over time in this industry as it uses significantly more “crude oil and natural gas” as
inputs—which has experienced higher inflation rate than other inputs. See Appendix 1 on the use of nominal
values for the calculation of linkage indexes.
4
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key sectors in linkage formation (Norhayati et al. 2008, Rohana and Zakariah
2007, Hussain 2010).
Table 7. Backward and Forward Linkages of Resource and Nonresource-Based
Industries, 1987–2005

Resource-Based Industries
Food
Beverages and tobacco
Wood products*
Paper and paper products*
Petroleum products
Chemical and chemical products
Rubber products
Nonmetallic mineral products
Nonresource-Based Industries
Textile, clothing, and footwear
Manufactures of metal
Electrical and electronic products
Transport equipment

1987
BW
FW

1991
BW
FW

2000
BW
FW

2005
BW
FW

1.32
1.02
1.19
0.95
1.16
1.03
1.19
0.99

0.94
0.70
0.89
1.24
1.06
0.97
0.86
0.83

1.28
0.97
1.22
0.93
1.29
0.98
1.20
1.04

0.87
0.70
0.81
1.21
1.62
0.91
0.82
0.91

1.24
1.01
1.16
1.01
1.02
1.07
1.15
1.06

0.93
0.71
0.76
1.22
2.55
0.98
0.91
0.92

1.14
1.02
1.02
1.00
1.10
1.06
1.24
1.06

0.86
0.70
0.68
1.01
5.32
0.92
1.04
0.91

0.97
1.09
0.80
0.94

0.85
1.13
0.82
0.85

0.94
1.08
0.94
0.93

0.75
1.03
0.93
0.95

1.02
0.94
0.87
1.00

0.73
1.05
0.86
0.90

1.04
1.02
0.92
1.08

0.70
1.21
0.87
0.82

* In 2005 I-O tables, paper and paper products include furniture. Furniture was grouped under wood products in
previous years.
BW = backward linkages, FW = forward linkages, I-O = input–output.
Note: The figures show the average linkage index values of an industry with the rest of the economy.
Source: Computed based on method shown in Appendix 1, using the I-O tables from the Department of Statistics
of Malaysia (DOS, 1987; 1991; 200; 2005).

Further disaggregation of the E&E subsector is only possible with the 2005
data. Table 8 shows that it is the semiconductor devices, tubes, and circuit boards
that have weaker than average industry backward linkage development but
conversely, this subsector has relatively stronger forward linkages. One possible
reason for the change is the relaxation of export conditions, which was tied to
100% foreign equity ownership in 1998 due to the economic crisis (Tham 2004).
Foreign manufacturers in the FTZs are even allowed to sell to the domestic
market while all existing firms that had previously received incentives based on
their level of exports could apply to the Ministry of Trade and Industry for
approval to sell up to 50% of their output to the domestic market. Another
possible reason is increasing digitization that has led to an increase in demand for
the output of these goods from the other sectors.
The E&E subsector not only has relatively weaker backward linkages than
other subsectors shown but also a consistently higher share of imports in direct
raw materials used compared to the other subsectors (Table 6). 6 More
importantly, the backward linkages developed may not be with Malaysian firms
but rather transnational small and medium enterprises that have followed MNCs
6
Note that the survey of manufacturing industries has only included export and import data in their survey
questionnaire from 2000 onward.
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to this country to be their suppliers (see Capannelli 1999). In fact, up to now,
Malaysia has yet to produce world class indigenous manufacturing companies
that can match with the likes of the Republic of Korea’s Samsung and LG; India’s
Tata Steel, Ranbaxy, and Wipro; and the People’s Republic of China’s (PRC)
Huawei and Lenovo (The Economist 2008). The large share of imported input
with relatively weaker backward linkages shows that this sector is still much more
integrated with the global economy rather than with the local.
Table 8. Linkages in Electrical and Electronics Products, 2005
2005
Electrical machinery and apparatus
Other electrical machinery
Insulated wires and cables
Electric lamps and lighting equipment
Semiconductor devices, tubes, and circuit boards
Television sets, radio receivers and transmitters, and
associated goods
Medical, surgical, and orthopedic appliances
Measuring, checking, and industrial process equipment
Optical instruments and photographic equipment
Watches and clocks

Backward
0.88
1.02
0.87
1.00
0.96

Forward
0.54
0.59
0.72
0.77
1.82

0.93
0.92
0.87
0.83
0.96

1.74
0.54
0.78
0.65
0.58

Source: Authors’ calculation based on the I-O tables from the Department of Statistics Malaysia (2000 and 2005.

Using the inverse matrix from the 1995 Asian International Input–Output
Tables (IDE-JETRO 2001), backward and forward linkages are computed for
selected subsectors for the Republic of Korea, Malaysia, and Thailand (Table 9).
Table 9. Backward and Forward Linkages for Selected Asian Countries, 1995
Codes
008
010
012
013
014
017
018

Description
Food, beverage, and
tobacco
Timber and wooden
products
Chemical products
Petroleum and
petroleum products
Rubber products
Machinery
Transport equipment

Backward
Forward
Malaysia Korea, Thailand Malaysia Korea, Thailand
Rep. of
Rep. of
1.30
1.21
1.25
1.14
1.27
0.90
1.16

1.03

1.00

0.73

0.77

0.96

1.08
0.97

1.07
0.71

1.08
0.72

0.96
0.80

1.64
1.03

0.58
0.77

1.03
0.93
0.96

1.07
1.06
1.22

1.16
0.88
0.96

0.99
0.98
0.88

0.69
1.14
0.92

1.43
0.86
0.96

Source: Authors’ calculation based on 1995 Asian International Input–Output Tables.

For resource-based products such as food, beverages and tobacco, timber,
and wooden products, Malaysia’s backward linkages are above the country’s
national industry average, as it is with the Republic of Korea and Thailand.
However, forward linkages are above their respective national industry’s average
for food, beverage, and tobacco only in the Republic of Korea and Malaysia.
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But in the case of machinery (017), which includes the E&E subsector, the
linkages in Malaysia and Thailand were below their respective own national
industry’s average, indicating that these two sectors having weak linkages with
the rest of its economy in these countries. In contrast, the Republic of Korea’s
backward and forward linkages of its machinery sector were above the industry
average.
The above analysis shows that while Malaysia had first mover advantages
in the development of the E&E sector, this did not lead to the development of
relatively higher backward linkages in this sector. Instead this sector continues to
be import-dependent even though Malaysia has become a leading developing
country producer of this category of products (UNIDO 2009). We examine the
reasons for the weak backward linkage development in the E&E subsector in the
next section.

V. KEY FACTORS CONTRIBUTING TO WEAK BACKWARD LINKAGE
DEVELOPMENT IN THE E&E SUBSECTOR

The main contributory factors are: (i) trade and investment policies,
(ii) foreign workers, (iii) shortage of human capital of the right quality and
quantity, (iv) increasing competition from other countries, and (v) technology.
A.

Trade and Investment Policies

The use of tariffs was found to have a positive impact on backward linkage
formation in Malaysia in general as higher tariffs as well as other protectionist
policies make it more difficult for MNEs to import the necessary inputs (Batra et
al. 2003). Conversely, easy access to imported inputs can be expected to have the
opposite effect.
Therefore, the use of FTZs to attract FDI and to promote exports has been
largely considered to be successful given the large inflows of FDI in the country
before the onset of the 1997/1998 Asian financial crisis. However, this strategy
has its drawbacks as exports are promoted with the use of dutyfree imports,
leading to an easier integration with the world rather than the local economy in
other countries as well (Amirahmadi and Wu 1995, Rasiah 1996). In the case of
Thailand, which has a similar production structure as Malaysia, Kohpaiboon
(2010) also found that duty-drawback programs promoted exports and external
integration, at the expense of domestic linkage development.
In Malaysia, although the tariff structure favors the import of raw materials
rather than processed goods, the system of exemptions or drawbacks on import
duties for intermediate goods for export, and sales tax rebates for the import of
raw materials and components used for the manufacture of approved products for
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export, have served to encourage the converse to happen.7 The use of these tariff
exemptions, concessions, and drawbacks is quite significant as the revenue
foregone for import duties and sales tax amounted to RM1.88 billion in 2007
(WTO 2009). In contrast, the use of export taxes for the export of resource-based
products such as timber and rubber tend to increase domestic supply, thereby
decreasing their domestic price and encouraging downstream processing and the
development of backward linkages (WTO 2009).
This early access to global sourcing for inputs as well as the use of FTZs in
other countries has led to an outward rather than inward orientation in the
development of the E&E subsector.
B.

Foreign Workers

Data provided by the Ministry of Home Affairs indicate that the total
number of migrant workers in the country increased from 409,660 in 1999 to 1.9
million in 2009. It has been estimated that between 1990 to 2005, foreign workers
contributed more than a third of the increase in total labor supply with over 98%
of these being low-skilled contract foreign workers (NEAC 2010, 50). It should
be noted that this excludes illegal foreign workers.
Within manufacturing, the share of foreign workers increased from a mere
1.0% in 1980 to 14.1% in 1996 before the Asian financial crisis (Table 10). This
increased further to 14.1% in 2000, and steadily to 28% in 2007 before dropping
slightly to 27% in 2008. These workers are generally low-skilled production
workers due to the lack of domestic workers in these occupational groupings,
leading to increasing excess demand (Tham and Liew 2004 and 2010). Tham and
Liew (2004 and 2010) found that these workers have a negative impact on labor
productivity as they substitute for capital and slow down automation. In the latter
study, the capital–labor ratio has fallen from 2000 to 2006 for the panel data used.
Data from the Department of Statistics show that the capital–labor ratio for firms
with foreign workers fell from 2000 to 2005 while the capital–labor ratio for firms
without foreign workers increased.

7
Tariff protection is generally lower for raw materials than semiprocessed and fully processed goods (WTO
2009, 29). In 2009, the MFN tariff rate for the first stage of processing was 1.1%, compared to 8.7% and 9.1%,
respectively, for semiprocessed and fully processed products.
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Table 10. Share of Migrant workers in Malaysian Manufacturing, 1981-2008
Year
1981
1985
1990
1995
1996
1997
1998
1999

Share of Migrant
Workers
1.0
1.6
2.0
10.2
14.1
13.9
13.6
13.2

Year
2000
2001
2002
2003
2004
2005
2006
2007
2008

Share of Migrant
Workers
14.1
15.3
16.2
18.2
20.5
22.1
23.8
28.4
26.9

Sources: 1981–1999 is extracted from Henderson and Phillips 2007; 2000–2008 is extracted from unpublished data
from Department of Statistics, Malaysia.

C.

Shortage of Human Capital of the Right Quality and Quantity

The shortage of human capital has been reported since full employment
was achieved in the early 1990s during the decade-long boom in industrial
development. The second Malaysia Productivity and Investment Climate Survey
conducted by the Economic Planning Unit and World Bank reported that firms
still face difficulties in locating and recruiting the skills needed (World Bank
2009). Similarly, Shahid and Kaoru’s (2009) interviews with 27 E&E firms in the
electronics cluster in Penang have indicated that their R&D or product/process
development efforts are being impeded by shortages of specialized skills.
More importantly, this human resource bottleneck has a qualitative
dimension where local university graduates are deemed to have book knowledge,
but are ill-equipped to deal with real world problems on the shop floor; and lack
basic communication, negotiation, and presentation skills. Appropriate skills and
knowledge when available are also insufficient in quantities for MNCs to upgrade
their Malaysian operations (Ritchie 2008).
The persistence of skill shortages despite an increasing supply of new
college graduates indicates a serious mismatch between demand and supply for
skills. This is further evidenced by the emergence of graduate unemployment as
the share of tertiary graduates in the unemployed doubled from 7.1% in 1981 to
15.2% in 2000 and increased further to 25.1% in 2006. This reflects in part the
state of development in Malaysian universities: none have yet to attain the level of
international recognition accorded to the other universities in East Asia such as
the University of Tokyo, Seoul National, and National University of Singapore
(Pack 2008). Thus while the government’s commitment toward human capital
efforts in Malaysia compares very favorably with the newly industrialized
economies and indeed with even the developed countries, such as Japan and the
US, the increase in human capital of the right quality, quantity, and knowledge for
technological upgrading to become self-sustaining is still insufficient.
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D.

Increasing Competition from Other Countries

Increasing competition from the PRC and also other ASEAN member
countries has affected the competition for FDI and the industrial upgrading
process. Using the net export similarity index,8 the PRC’s net export profile is
found to converge with Malaysia’s over time, except in 2008, indicating the
PRC’s growing competition with Malaysia (Table 11). Table 12 also shows that
the selected countries in ASEAN have an export profile that is converging with
Malaysia’s over time, indicating that Malaysia is also facing increasing
competition from these countries in its export earnings.
Consequently, Malaysia is unable to compete with other low-cost
competitors, without the help of low wage migrant workers.
Table 11. Net Export Similarity—The People’s Republic of China with ASEAN
and Other Northeast Asian Economies, 1993–2008
Malaysia
Singapore
Indonesia
Philippines
Thailand
Japan
Korea, Rep. of

1993
20.09
8.86
32.04
33.63
48.95
6.40
31.86

1996
21.72
10.13
31.60
44.84
43.62
10.64
22.21

1999
22.00
10.80
31.48
25.22
41.73
11.66
24.33

2002
31.35
16.60
37.63
36.91
41.93
13.15
25.58

2005
40.07
23.44
31.56
36.10
43.55
14.89
25.10

2008
30.95
15.85
19.03
26.11
35.29
n.a.
n.a.

Source: Loke (2009).

Table 12. Net Export Similarity—Malaysia with other ASEAN Countries, 1993–2008
China, People’s
Rep. of
Singapore
Indonesia
Philippines
Thailand

1993
20.09

1996
21.72

1999
22.00

2002
31.35

2005
40.07

2008
30.95

14.73
44.76
26.96
25.74

27.56
44.39
28.92
31.85

26.28
38.01
22.85
35.96

28.07
46.31
29.50
30.87

27.35
42.15
30.93
33.44

41.12
45.54
46.55
31.29

Source: Loke (2009).

E.

Technology

Technology is an important barrier to increased sourcing from indigenous
firms. This has been recognized by the government as evidenced in the three
Industrial Master Plans that have been developed to promote industrial upgrading.
To hasten the process, Malaysia launched the national Action Plan for Industrial
Technology Development in 1990, identifying science and technology
8
The net export similarity index is a modified Finger-Kreinin index where only net export vales of those
products with positive values are used. High or increasing index values between two countries can be used to
indicate similar or increasingly similar reliance on particular products for export revenue, thereby implying high or
increasing competition between the countries’ exports. The index can take any value from 0 to 100 with a 0 value
implying complete dissimilarity in the export profile of the two countries. A value of 100 implies that the export
profiles are identical.
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development as a national priority. In line with this Plan, various institutions were
established to enhance technology development in the country. These include the
establishment of public technical support institutions, such as the Standards and
Industrial Research Institute of Malaysia (SIRIM), and National Productivity
Corporation (subsequently renamed as the Malaysian Productivity Corporation).
SIRIM also conducts research such as contract R&D for the industrial sector.
Another public R&D institution is the Malaysian Institute of Microelectronic
Systems established in 1992 to support Malaysia’s industrial technology
development in microelectronics systems. Public universities are also engaged in
research, although their links with the manufacturing sector are weak. The Small
and Medium Industries Development Corporation (later renamed SMECorp) was
established in 1996 as a specialized agency for the promotion and development of
SMEs in the country. This seems appropriate given the substantial presence of
SMEs in the country and the vital role that they play in the development of
linkages between the MNCs and the domestic economy. Various grants were
provided to nurture technology development in the country. Other institutions that
were also established to facilitate technology development in the country included
the Malaysian Technology Development Council, the Multimedia Development
Corporation, as well as the MSC.
Despite this, the effectiveness of these intermediary institutions in
developing the technology capability of the county has been hindered by the lack
of effective monitoring and assessment mechanisms, shortage of appropriate
leaders to drive these institutions to deliver, as well as a scarcity of qualified
engineers and scientists and lack of R&D support (Rasiah 2010).

VI. CONCLUSION: LESSONS FOR OTHER DEVELOPING COUNTRIES

As in the case of other developing countries, trade and investment policies
have been used to promote industrial development in Malaysia. Both export
promotion and protection have been used to promote selective subsectors. These
policies have been relatively successful in terms of attracting MNCs to produce in
the country and increasing the exports of manufactured goods, especially in E&E
goods. Over the years, backward linkages have also evolved, but the E&E
subsector has less relatively less backward linkages compared with the rest of the
economy and it remains import-dependent. Forward linkages, however, have been
relatively higher than other sectors.
The difficulties encountered in developing backward linkages in an FDIdominated sector such as the E&E subsector hold important policy lessons for
other developing countries. First, while the use of FTZs and duty drawback
programs as a tool for industrialization have facilitated early industrial
development, they have also discouraged the development of linkages with the
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domestic economy. Since the use of duty drawbacks is to reduce or eliminate
implicit export taxes on exports due to tariffs on intermediate inputs used in the
production process, a more viable alternative is to reduce tariffs on intermediate
inputs. While this will reduce the complexity of border taxation, it will not
encourage domestic sourcing unless other policies are in place.
For that purpose, the second lesson from Malaysia’s industrialization
efforts is the need to have complementary labor policies and human capital that
can provide the requisite skills for industrial upgrading. The low labor cost
advantage in the early days of surplus labor dissipated quickly with increased
demand for labor as manufacturing production expanded. Malaysia’s increasing
use of low-skilled foreign workers to retain its declining comparative advantage
in labor-intensive industries, including the low value-added segment of
electronics manufacturing, has retarded industrial restructuring, leading to
relatively weak linkage development. The use of foreign workers has delayed the
need to upgrade the technology of the firms by investing in the necessary capital
equipment.
Third, technology inflows and domestic absorptive capacity are
complementary. A highly educated domestic labor force is critical in the
identification, modification, and absorption of foreign technology (Pack 2008).
Operating entirely new manufacturing processes and producing new products
requires well-trained workers and managers. Therefore, producing human capital
of the appropriate quality and quantity is essential for the development of both
indigenous innovations as well as the mastery of imported and transferred
technologies.
Fourth, effective implementation of technology policies that can facilitate
technology upgrading is needed to shift manufacturing development to a higher
level. Malaysia has not shown any lack of policies or institutional development in
this matter. It is however poor implementation that has contributed to the weak
technology deepening in the country. Implementation is also dogged by poor
human capital and outflow of brains in the country.
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APPENDIX 1. METHODOLOGY AND DATA
To estimate the backward and forward linkages of an industry, the Rasmussen method
(1956) is adopted in this study. The formulas for the backward and forward linkages are as
follows:
Backward linkage index:
Uj 
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Forward linkage index:
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where U j is the backward linkage index, also known as the power of dispersion index; Ui is
the forward linkage index, also known as the sensitivity of dispersion index; n is the number of
sectors, kij is the elements of the Leontief inverse matrix.
A sector with an index value greater than 1 indicates that it has a power of dispersion or
sensitivity of dispersion greater than the average of all industries in the country.
Data are sourced from the 1987, 1991, 2000, and the 2005 Input–Output Tables of
Malaysia’s Department of Statistics. The 2005 Input–Output Tables is the latest publication,
published in 2010.
Since the values in the Input–Output Tables are reported in nominal terms, it was
considered whether there is a need to conduct any deflation in the present study.9 The elements
in the input coefficient matrix, and hence the Leontief inverse matrix, could be affected by price
changes to some extent if there is significant disparities among the subsectors’ producer price
indexes (PPIs). An ideal way is to remove the price effects, in which the input coefficient
matrix has to be reconstructed after real values are obtained, or by deflating the nominal values
with PPI at the subsector levels. An adjusted Leontief inverse is then recomputed using the
adjusted input coefficient matrix. In order to deflate, PPI at all subsector levels must be
available in order to obtain real values in every cell in the I-O matrix. Unfortunately the
reported PPIs for Malaysia cover only goods. PPI data for services is not available. In addition,
the published data for PPIs covers only 10 subsectors while the I-O tables consist of 120
subsectors (for 2005 tables). The absence of a detailed list of PPI for all 120 subsectors hence
makes the deflation exercise less fruitful in this case. As a result, we cannot deflate and have to
confine our analysis with the reported Leontief inverse, derived from the input coefficient
matrix using nominal values.

9
A review in most of the literature shows no report of any deflation made for the purpose of calculating
linkage index values. An exception is found in a study by Miller and Shao (1994) conducted for the US economy.
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APPENDIX 2. TABULATION DIVISION AND DESCRIPTION
OF MALAYSIAN MANUFACTURING
Division
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

Description
Manufacture of Food Products and Beverages
Manufacture of Tobacco Products
Manufacture of Textiles
Manufacture of Wearing Apparel; Dressing and Dyeing of Fur; Tanning and
Dressing of Leather
Manufacture of Luggage, Handbags; Saddlery, Harness and Footwear
Manufacture of Wood and Products of Wood and Cork, except Furniture;
Manufacture of Articles of Straw and Plaiting Materials
Manufacture of Paper and Paper Products
Publishing, Printing and Reproduction of Recorded Media
Manufacture of Coke, Refined Petroleum Products and Nuclear Fuel
Manufacture of Chemical and Chemical Products
Manufacture of Rubber and Plastic Products
Manufacture of Other Non-Metallic and Plastic Products
Manufacture of Basic Metals
Manufacture of Fabricated Metal Products, except Machinery and Equipment
Manufacture of Machinery and Equipment n.e.c
Manufacture of Office, Accounting and Computing Machinery
Manufacture of Electrical Machinery and Apparatus n.e.c
Manufacture of Radio, Television and Communication Equipment and Apparatus
Manufacture of Medical, Precision and Optical Instruments, Watches and Clocks
Manufacture of Motor Vehicles, Trailers and Semi-Trailers
Manufacture of Other Transport Equipment
Manufacturing n.e.c.

Source: Department of Statistics, Malaysia.
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The Global Financial Crisis and Resilience
of the Thai Banking Sector
BHANUPONG NIDHIPRABHA

The Thai economy is vulnerable to external shocks because of its high
exposure to trade and capital flows. Despite its adverse consequences on the
real sector of the Thai economy in 2009, the global financial crisis had little
impact on the Thai financial sector. The healthy performance and resilience of
Thai financial institutions can be attributed to the financial reforms
undertaken after the Asian financial crisis and the favorable macroeconomic
environment.
JEL classification: G01, G21, G28

I. INTRODUCTION

The Asian financial crisis started on 2 July1997 when the Bank of Thailand
(BOT) floated the baht, giving up the fight with currency speculators and hedge
funds. The abandonment of the fixed exchange rate, after experiencing a chronic
current account deficit since the early 1990s, led to a contagion effect in other
Asian countries. The Asian currency crisis intertwined with the banking crisis as
Asian banks had substantial dollar-denominated debts. In effect, it was the crisis
that involved both foreign exchange markets and the financial sector. A large
number of Thai financial institutions were closed down, consolidated, merged, or
sold to foreign banks after 1997. Some underwent painful adjustments and
emerged stronger. The crisis opened a window of opportunity for banks to
become healthy and more resilient.
Ten years after the Asian financial crisis, the credit crunch in the United
States (US) in July 2007 spread to other countries as the US mortgage-backed
securities sold to investors around the world turned sour when US property values
declined sharply. Marer (2010) examined the global economic impacts on Eastern
Europe and found that different impacts on 10 Eastern European nations depend
on exchange rate regimes, exposure to foreign currency borrowings, and
monetary and fiscal policy responses. Kenc and Dibooglu (2010) found evidence
that the risk premium of the subprime crisis was comparable to the risk prior to
the great depression. Simpson (2010) attributed the rampant impact of the global
financial crisis to integration of the global financial markets because of the
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paper.
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interdependence of the global banking industry. Mishkin (2011) reckons that the
global financial system is far more interconnected and excessive-risk activities
that threatened the collapse of the world financial system was far more pervasive
than was previously recognized. Nevertheless, Thailand also has embraced open
capital markets since the early 1990s and has become an integral part of the
global financial system since then. The adverse impact of the global financial
crisis on the real economy was substantial but not significant for the banking
sector. Aly and Strazicich (2011) provide evidence from the time series from
North Africa, indicating the resilience of the North African economics to the
recent financial crisis and global recession.
It is argued in this paper that the 1997 financial crisis gave a valuable
lesson to the Thai financial sector. The financial reform through strengthened
rules and regulations has prepared the banking industry for the global financial
crisis. After undergoing structural reform and enhancing capital adequacy, the
Thai banking sector has become more efficient, leading to impressive
performance. The year 2010 witnessed an impressive performance of Thai banks.
In the second quarter of 2010, the two largest banks in the country experienced a
40% and 30% increase in profit. Likewise, some medium- and small-size banks
doubled their profits. This paper examines the underlying causes of resilience of
the Thai banking sector.
The paper is organized as follows. Section II reviews the 1997 financial
crisis in Thailand. Section III outlines the financial regulations imposed after the
financial meltdown. Sector IV examines capital strength and foreign entry. The
impact of the global financial crisis on the Thai economy is discussed in
Section V. Section VI highlights the resilience of the Thai banking sector.
Section VII provides concluding remarks.

II. THE 1997 FINANCIAL CRISIS

When the economy is strong, there is no urgent need to restructure the
financial system to improve efficiency. Structural weaknesses of the financial
system do not reveal themselves until the economy is subject to shocks. In a mild
business cycle, efficient financial firms with a conservative lending policy can
survive temporary losses, but some aggressive banks would fail because of
excessive risk-taking behavior. In a deep business downturn, even good banks
with a cautious lending policy can succumb to losses and bankruptcy. To prevent
a systemwide crisis, the central bank must step in to restore public confidence
during a deep recession. The intervention to bail out troubled financial
institutions therefore depends on macroeconomic fundamentals, which are
intricately related to the soundness of financial institutions.
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Before allowing capital convertibility, prudential rules and regulations
should have been established. An open capital account is inconsistent with the
fixed exchange rate regime and independent monetary policy. Strengthening the
legal framework and corporate governance are required to guard against adverse
consequences of liberalization.1 Financial liberalization in Thailand began in the
early 1990s with the abolition of interest rate ceilings. Thailand accepted Article
VIII of the International Monetary Fund agreement in May 1990, relaxing capital
controls and restrictions on capital account transactions. Consequently capital
inflows rose rapidly. The maturity composition of capital inflows changed
dramatically from cold to hot flows prior to the 1997 crisis.
Between 1990 and 1996, the share of foreign borrowing in total capital
inflows was 60%, while the share of portfolio investment flows was 27%
(Figure 1). These numbers indicate the domination of hot monetary flows over
cold money, which was represented by the 12.4% share of foreign direct
investment.
Figure 1. Changing Structure of Capital Flows
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Liberalization of the external account may lead to financial disaster. As in
the case of Thailand, capital account liberalization was premature. Capital
controls were relaxed when Thailand’s interest rates were much higher than the
world market rates. The relaxation should have occurred after adequate prudential
rules and regulations had been established. The open capital account led to large
and fast inflows, while building the institutional infrastructure, which is timeconsuming, could not cope with the huge inflows. The bond market was not
sufficiently developed to allow the central bank to sterilize capital inflows. The
Bangkok International Banking Facility (BIBF) encouraged borrowing in foreign
currencies during the time when large interest differentials between domestic and
international interest rates prevailed. Loans extended by BIBFs grew from 200
1
Unless liquidity-constrained firms can rely on bond markets, strict prudential rules can thwart the recovery
of a fragile economy.
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billion Baht (B) in 1993 to B1.88 trillion in 1997. 2 The precarious borrowing
structure foretold a financial distress that would come when foreign lenders
changed their perception about Thailand’s risk. Capital flight followed, causing
liquidity problems in Thai financial institutions. Currency and maturity
mismatching led to a financial disaster.
During the financial turmoil in 1997–1998, the share of foreign borrowing
in total capital inflows declined to 37% (Figure 1). Portfolio flows became the
largest part of capital flows. The share of foreign direct investment rose from
17.7% during this period to 52.5% in 1999–2006. Part of the increase was due to
brown field investment. Large capital inflows came in the form of acquisitions of
assets of troubled banks that simply ran out of capital funds after their huge bad
debts were written off.
In 1996, short-term borrowing of finance companies amounted to 95% of
their total borrowing, while their long-term credit was 40% of total lending. This
was a technical mismanagement in terms of maturity mismatching between assets
and liabilities. It is not surprising that these finance companies experienced
liquidity problems when their short-term borrowing could not be rolled over
during the period of financial turmoil. 3 Another technical problem involved
currency mismatch, because Thai financial institutions and large corporations
borrowed heavily in US dollars but extended credit in Thai baht.
The poor performance of the Thai economy resulted in deterioration of the
balance sheets of financial institutions, leading to problems of illiquidity and
insolvency. The risks of these financial institutions intensified after the massive
devaluation of the baht in 1997. Their ability to obtain funds was severely
reduced when foreign banks’ perception of their risk deteriorated. Technically
commercial banks in Thailand were insolvent because the level of nonperforming
loans exceeded the level of capital funds. Forty-five percent of assets in financial
institutions held were nonperforming in 1998. Nonperforming loans of private
banks and state-owned banks were 40.5% and 62.4% of their total assets,
respectively (Figure 2).

2

At the end of 1999, the BIBF borrowing volume declined to just B600 million.
By 2009, the percentage of long-term borrowing of finance companies increased to 28%, while the share
of their long-term lending also increased to 72%.
3
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Figure 2. Nonperforming Loans in 1998 (percent of total loans)
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To recapitalize, Thai banks were allowed to increase the share of foreign
shareholders from the maximum of 25% to 49%. Only one bank—Bangkok Bank
of Commerce—was closed down. Other bad banks were integrated with the
publicly owned Krung Thai Bank (KTB). Some other troubled banks were
merged with stronger banks or sold to foreign institutions.
After 56 finance companies had collapsed following the 1997 economic
crisis, the Financial Sector Restructuring Authority (FRA) assumed the assets of
these defunct financial companies. By August 1998, the closure of the operation
of the FRA took place after the auction of the FRA’s assets into the Global Thai
Property Fund, which was established by Lehman Brothers after paying B11.52
billion for the B24.62 billion corporate loans extended by troubled financial
institutions. Other hedge funds such as GE and Goldman Sachs joined Lehman
Brothers by investing in the fund. Ironically 10 years later, these investment
banks suffered from the same fate similar to that suffered by Thai finance
companies after the burst of the property bubble in 2007.
Because Thai firms and banks borrowed heavily from abroad in the early
1990s, they were exposed to foreign exchange risks. The domestic savings rate
was high but not as high as the investment rate. Investment was financed mainly
through borrowing from domestic as well as foreign banks. The average debt–
equity ratio of Thai firms was above 8 at the height of the financial crisis, while
the economy was exposed to extreme currency depreciation risks. The collapse of
the economy in 1998 provided an opportunity for firms and banks to restructure
by adhering to good corporate governance and avoiding technical
mismanagement.
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III. FINANCIAL RULES AND REGULATIONS
AFTER THE 1997 CRISIS4

New regulations on financial institutions were imposed after the 1997
crisis. Thailand’s accounting standards were changed in preparation for the
adoption of the Basel II capital accord. A financial master plan was created in
2004 to liberalize and reform banking standards. The structure of commercial
banks was reclassified into four categories: commercial banks, retail banks,
subsidiaries, and branches of foreign banks. The license of each category is
granted on the basis of the appropriateness of the shareholding structure, sources
of capital, internal control, and qualifications of directors and executives. The
BOT also allows commercial banks to operate five additional businesses related
to insurance, securities, financial derivatives, electronic banking, and financial
services. The expanded scope of operations permits commercial banks to exploit
the economies of scale and encourage competition with nonbank financial
institutions.
The BOT applies international standards to domestic banks that operate as
a conglomerate. The financial structure of the businesses must acquire the
approval from BOT and the capital fund must hold no less than 8.5% of the risk
weighted assets of the group as a whole. The financial conglomerate must comply
with such qualitative criteria by providing sufficient risk management and
applying internal control of the businesses, monitoring the businesses to comply
with various rules and policies of the BOT.
Since the capital fund supports and acts as the buffer against potential
damage to depositors and creditors, the BOT has issued guidelines for capital
adequacy of banks in terms of quality and composition of the reserve funds. Core
capital or tier 1 capital includes paid-up funds; tier 2 capital is supplementary
capital including increased reserves from revaluation of land and buildings. The
adequacy of the fund is measured by the capital to risk weighted assets ratio (BIS
ratio), which must be above the minimum level of 8.5%. In the past, according to
the Basel I principles, BOT required financial institutions to reserve capital to
cover only the credit and market risk. Nonetheless, in order to accurately reflect
all associated risks, the current regulation of Basel II has extended the definition
of risk to include also operational and liquidity risks.
If bank customers or partners of the bank cannot service their debts
according to loan obligations, banks as a creditor would suffer from credit risk
because it could affect solvency, confidence and reputation of banks. The BOT
has set a range of policies to monitor different credit risk levels and guidelines for
the banks’ credit quality and credit diversification. The BOT has monitored
standards for the group of corporate debtors, credit approvals, and investments in
the sectors that align the benefits of bankers with clients. Commercial banks must
4

This section is largely drawn from the BOT’s rules and regulations on financial institutions.
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formulate risk management policy related to foreign partners and also assess risk
management and monitor their partners at least once a year. Credit card and
personal loans businesses are also under the supervision of BOT to monitor and
control the appropriate level of household debts. This type of credit risk
supervision has strong a precautionary measure against property speculation
caused by excessive credit extension that occurred during the boom in the early
1990s.
Market risk is the probability that banks may have been damaged due to
changes in value of assets, liabilities, or contingent liabilities arising from
movements in interest rates, exchange rates, and equity and commodity prices.
Integration of financial sectors around the world would intensify external shocks
transmitted from the rest of the world to domestic banks. The BOT employs
regulatory rules for supervising market risk by requiring financial institutions to
formalize a proper market risk management policy and assessment to ensure a
sufficient level of capital adequacy for the risk arising from fluctuations in
interest rates, and share prices, commodity prices, and foreign exchange rates.
The Bank of Thailand also imposes rules relating to exposure to foreign exchange
risks. This regulation is in response to the root of the 1997 financial crisis.
Operational risk refers to the risk of damage caused by the lack of good
governance and control. The operational risk may involve people, working
systems or external events, including legal risk, which damage financial status,
reserves, income, or reputation of financial institutions. The BOT stipulates
financial institutions’ management policy on operational risk: criteria for
corporate IT, prevention of money laundering and financial support for terrorism,
and information systems relating to damages caused by operational risk.
The reversal of short-term capital inflows during the 1997/1998 financial
crisis created liquidity problems for Thai banks that borrowed short-term loans
from abroad. Liquidity risk is related to the risk that commercial banks cannot
pay its debts and obligations. When banks fail to honor the contract and they
cannot transform their assets into cash in a timely manner, they would have
insufficient funds and must borrow at high costs. As a result, banks would lose
public confidence and might trigger bank runs. The new regulations require that
commercial banks must maintain liquid assets not less than 6% of all kinds of
deposits including short-term borrowing from abroad and financial derivatives.
Furthermore, the rule requires the board of directors of banks to formulate the
policies and plans for liquidity management.
Good governance is fundamentally significant to the operations of
commercial banks’ efficiency, transparency, and creditability. The BOT issued
guidelines for directors of financial institutions by specifying their duties and
liabilities based on the principles of good governance. Internal control, internal
auditing, information disclosure, and transparency are high on the agenda. To
provide consumers with information for making decisions prior to choosing the

T HE G LOBAL F INANCIAL C RISIS AND R ESILIENCE OF THE T HAI B ANKING S ECTOR 117

services and evidence of payment that can be traced back, the BOT set conditions
for financial institutions and nonfinancial businesses (nonbank) to disclose the
interest rates on deposits and loans, and customary charges. The BOT issued
guidelines on debt collection for financial institutions on the same standards so as
not to take advantage of people. By adhering to good governance principles,
bankers are less likely to commit blatant mistakes through technical
mismanagement and fraudulent behavior—the way bad bankers had done before
the 1998 financial crisis.
Financial institutions are required to perform financial accounting
according to the standards prescribed by the accounting regulations and
guidelines set by the BOT. In some cases, the BOT establishes the specific
accounting rules for certain businesses of commercial banks, either to comply
with existing principles of accounting standards or to set guidelines for
accounting standards that are not yet legislated, to ensure preparation of proper
and transparent financial statements to allow investors access to the accurate
financial information for decision making.
The new IAS39 accounting standards have a significant impact on how
banks calculate loan reserves by forcing banks to consider collateral based on
economic values. Banks with low bad-debt provisions have to increase their
reserves. Large banks have already met the minimum regulatory requirements.
New reserve requirements are assigned for different asset classes, causing banks
to shift lending priorities to lower-risk segments such as home mortgages at the
expense of higher-risk categories such as small business loans. Banks also have to
set aside capital funds to cover market risks, operations risks, and credit risks.
The new regulations allow the BOT and the Ministry of Finance to remove
management or amend any operations of financial institutions that may threaten
the stability and confidence of the entire financial system. Financial institutions
may be ordered to suspend part of or the entire operation, rectify conditions and
operations, increase and decrease the capital, remove financial executives, or
revoke business licenses of such financial institutions. This is an important tool
that creates policy credibility that can prevent moral hazard and contagion effects
from troubled financial institutions.

IV. CAPITAL STRENGTH AND FOREIGN ENTRY

In the aftermath of the financial fiasco, the Thai banking system turned
around and raised capital funds. Thanks to capital injection by foreign banks and
by the Financial Institutions Development Fund managed by the BOT, capital
adequacy was enhanced. Despite the declining trend of the nonperforming loans
(NPLs), the risk-weighted capital adequacy ratio increased substantially,
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reflecting the strengthened capital fund that can provide safety cushion for
depositors.
From 2004 to 2009, capital adequacy ratios (CARs) increased in banks of
all sizes (Table 1). Large banks are classified as banks that have more than 7% of
total assets in the banking system. By this definition, there are four large banks.
Small banks had the highest tier 1 capital risk assets ratio as a result of foreign
capital injection. The medium-size banks had the lowest tier 1 capital, although
their CARs were raised from 10.9 in 2004 to 14.9% in 2009. Thus all banks had
capital funds well above the Basel II requirement of 8.5%. The most vulnerable
banks were medium-size banks, which had very high proportion of loans to
related parties. It is not surprising that their NPLs increased marginally from
6.7% in 2004 to 7% during the same corresponding period, while other banks
were able to reduce their NPLs from 10% to around 4.5%. In addition, it was
large banks that provided allowances for bad loans more than the amount required
by regulations. Thus large banks tend to be more conservative than small banks,
which have been the most aggressive in lending; their loans/deposits ratio rose
from 93% to 137%. Medium banks’ loan exceeded deposits by 8% in 2009, on
the contrary, large banks cautiously balanced their loans and deposits (Table 1).
The assets of these small banks are lower than 3% of total assets in the
banking system. As such, they are competing with disadvantages because they,
unlike large banks, cannot exploit economies of scale. Nevertheless, some small
banks do have some advantages as they are backed up by huge capital funding
from world-class financial institutions. Molyneux et al. (1998) found the evidence
that foreign bank performance in the US depends mainly on capital strength, in
addition to industrial loan growth and asset composition. Berger (2007) provides
evidence that foreign-owned banks are more efficient than domestically owned
banks in developing countries because of managerial expertise, access to capital,
and use of new technology. In the case of Thailand, foreign banks can compete
against state-owned banks because the latter have to comply with the
government’s objectives that may not be consistent with profit maximization.
Table 1. Capital Adequacy of Thai Commercial Banks
Capital funds/Risk assets
Tier 1 Capital/Risk assets
Loan to related parties/Loans
Nonperforming loan/Loans
Actual allowance/Required
allowance
Problem assets/Assets plus
allowance
Loans/Deposits
Source: Bank of Thailand (2010).

Large
2004
2009
11.85
15.73
8.5
11.30
6.98
2.65
13.34
4.75
131.95
137.01

Medium
2004
2009
10.91
14.90
7.93
11.01
17.53
13.71
6.71
7.01
174.7
120.68

Small
2004
2009
17.02
18.33
14.75
16.22
10.36
1.91
10.58
4.36
135.84
116.35

10.27

4.14

8.53

6.45

10.96

4.26

88.96

99.54

81.52

108.17

92.9

137.21
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The economic slowdown during the period 2007–2009 was caused by
weak consumption and sluggish investment. As a result, financial institutions
cannot speed up the reduction of their nonperforming assets. Since real estates
and manufacturing sectors are sensitive to business cycles, NPLs in these two
sectors would decline only when the economy regains its strength. All banks have
already set aside reserves for loan losses, which are larger than the amount
required by regulations. The painful experiences in the past have taught
commercial banks well in avoiding loan concentration and high risk exposure.
Thanks to the adoption of the Basel II, banks are more prepared to deal with
global slowdown due to oil price shocks and subprime mortgage problems.
Figure 3. Nonperforming Loans, 2007 (percent of total loans)
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Bank of Thailand (2010).

It is believed that local banks should have better information about local
clients than foreign banks. As such they should be less subject to problems of
asymmetric information. That does not turn out to be the case in Thailand, since
commercial banks (both private and public banks) experienced NPLs around 40%
of total loans in 1998, much higher than the 9.8% of foreign banks’ total lending
(Figure 2). By 2007, commercial banks’ NPLs declined to 7.8%, which is still
much higher than the 2% of foreign banks. Finance companies’ excessive lending
led to 70% NPLs in 1998, which led to their collapse. Finance companies
remained the weakest financial institution in 2007. They were burdened by high
NPLs of 12.5%, well above the average 7.3% of total NPLs for all financial
institutions (Figure 3).
The ranking of nonperforming loans classified by type of financial
institution in 2007 remains more or less the same as in 1998, although the level of
NPLs was much lower than it was 10 years ago. Foreign banks are still the banks
that have the lowest nonperforming assets, whereas finance companies still had
the worst asset quality. Private banks registered in Thailand still could not fully
get rid of their NPLs.
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There is evidence from transition economies that foreign-owned banks are
more efficient than domestic-owned banks because of a transfer of banking
know-how, and better corporate governance exercised by foreign shareholders
(Weil 2003). The cost efficiency of foreign-owned banks, after taking into
account size and structure of activities, does not come from differences in risk
preferences between types of banks. Arun and Turner (2004) argue that corporate
governance reform is a prerequisite for successful divestiture of government
ownership and suggested that increased competition resulting from entry of
foreign banks may improve the corporate governance of banks in developing
countries.
There was no significant rise in the banking concentration after the 1998
financial crisis. However, the market share of the top four banks was around 65%
in 2007, while the largest six banks’ combined assets were close to 80% of total
banking assets. The lack of competition due to increased monopoly power can
increase banking system’s profits and would increase its solvency. Bank
consolidation and conglomeration may not necessarily lead to a safer and more
resilient banking system, because consolidated financial firms may take on
correlated risks, thereby reducing banks’ diversification. There is evidence from
the survey of 500 financial firms worldwide in 90 countries that a highly
concentrated banking system exhibited higher levels of systemic risk potential
than a less concentrated banking system during 1993–2000, and this relationship
intensified during 1997–2000 (De Nicolo et al. 2004).
Concentration ratios may not give an accurate measure of the lack of
competition since it does not take into account of differences in bank sizes. The
Herfindahl index gives a better measure of monopoly power because it gives
higher weight to large banks than small banks. The top four banks compete in
lending as well as in other competing services. The ease of entry is also an
important consideration of monopoly as excess profit would induce more
competition from newcomers. According to Claessens (2009), the lack of barriers
to entry and exit determines effective competition. A banking system with greater
contestability in the form of foreign entry and fewer entry and activity restrictions
tend to be more competitive.
Small banks cannot compete directly with large banks. They may follow
the actions of large banks in setting their interest rates. The solvency of the
banking system depends crucially on the health of these large banks. Large banks
can take over small troubled banks and subsume small banks’ assets and
liabilities. Intervention has been a norm in the past through employing publicowned banks to absorb ailing banks. But when bad banks are too expensive to
absorb, they require temporary capital write-offs and public capital injection
before selling to interested foreign financial institutions. The central bank is
subject to the too-big-to-fail syndrome.
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The BOT has permitted a limited scope of competition for foreign banks
through permission of full branch status (only one branch) or subsidiaries of
foreign banks. Competition from foreign penetration is weak as the number of
branches is limited to four branches for each foreign subsidiary. Because of the
ability to exploit economies of scope, large banks were able to obtain noninterest
income higher than medium and small banks. Hence foreign banks are at unit cost
disadvantage to local banks.5 Bank size matters in the exploitation of economies
of scale in banking business. Small banks can also achieve their minimum
efficiency scale if they focus on the banking segment that they have comparative
advantage in. The problem mainly falls on the medium banks since their medium
size faces competition from both ends.
Foreign banks have played a dominant role in strengthening Thailand’s
financial institutions (Table 2). The Thai banking industry, heavily protected
from new competition, has been penetrated by foreign financial institutions
through the presence of foreign banks’ full branches, establishment of foreign
partnership, or takeover. In 1999, the BOT encouraged banking consolidation and
permitted foreign capital injection, allowing the share of foreign capital to rise
above the previous 25% limit to 49% of total equity. As a result, some ailing Thai
banks have stayed solvent from the foreign capital injection.
Foreign penetration is prevalent in large to small banks. The average share
of foreign ownership in large banks increased from 22% in 1997 to 38.5% in
2007. Small banks’ foreign ownership share rose from the average 6.4% to 55.6%
during the same corresponding period. The foreign share in medium-size banks
declined to 9.5% as the government injected money to bail out these banks. But
later on, the share of foreign ownership continued increasing to 37.6% in 2007
(Table 2). The need for foreign capital is obvious during recapitalization and
when the economy is so weak that it could not generate capital funds. The
government has already had considerable financial burdens from bailing out bad
banks. Opening the banking sector to foreign institutions, the BOT has lessened
the public burden and also maintained public confidence in the banking system.
Although some banks failed and disappeared, their deposits were transferred to
the government-owned KTB, which has assumed liabilities and assets of the
failed banks.
Table 2. Foreign Ownerships in Thai Banks
Large
Medium
Small

1997
22.1
25.8
6.4

2000
33.4
9.5
76.7

2004
36.3
12.2
52.8

2007
38.5
37.6
55.6

Source: Bank of Thailand (2010).

5
According to BOT, at the end of the first quarter 2010, the outstanding loans of 15 foreign bank branches
totaled B899 billion. Thai banks’ combined loans stood at B7.08 trillion, up over B200 billion over the
corresponding period.
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Among the four largest banks, two banks had foreign shares close to the
maximum level permitted by law of 49%. The public-owned bank (KTB), after
absorbing failed banks, had to accept foreign capital injection. Bank solvency
was achieved by reducing the barriers to foreign investment in the financial
sector. Although the other top three banks are efficient and profitable private
banks, they cannot resist foreign capital participation because of the benefit from
having foreign strategic partners. The capital adequacy ratio of all banks must be
raised above the 8.5% as required by Basel II regulations. By 2007, all banks
were able to satisfy the condition. Without foreign capital participation, it would
be impossible for banks to maintain a high level of capital funds. Unlike large
banks, the tier 1 capital fund to risk assets ratios of smaller banks were higher
than those of large banks due to their limited ability to raise other types of capital
funds (Table 1). The need for foreign capital partnership is greater for small- and
medium-size banks.
Medium-size banks have encountered high nonperforming loans and
related parties lending. Recapitalization through public money would cost more
unless there is a change in management and business strategy. This is precisely
the reason why the BOT, through the Financial Institution Development Fund,
would want to sell shares of these medium-size banks to foreign institutions to
reduce their burden after when they were bailed out. Unlike medium-size banks,
small banks were easily taken over by foreign institutions that wanted to have
their presence in the Thai financial markets. Their quality of assets is better than
those of medium-size banks and they need only a relatively small capital injection
to boost their capital adequacy ratio to the Basel II standards. Both United
Overseas Bank and Standard Chartered Bank have taken absolute control of two
small Thai banks and converted them into full-fledged foreign banks bearing their
own names. The other four small banks in this group were either consolidated
among finance companies and upgraded themselves into commercial banks. At
the height of the financial turmoil in 1997, 56 finance companies were closed
down. The remaining finance companies were strong enough to undergo
structural adjustments during difficult times. They emerged as strong contenders
in the financial sector and subsequently were upgraded into banks. Similarly,
these newcomers need foreign capital participation in order to compete in the new
competitive environment of universal banking system. They tend to concentrate
on retail business and real estate lending.
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V. THE IMPACT OF THE GLOBAL FINANCIAL CRISIS

The global financial crisis affected the Thai economy directly through its
impact on the stock market. Perception of global risks and the fear of global
recession caused a stock market crash. The indirect impact was on the real sector
through a sharp decline in world trade. Thailand’s exports in 2009 declined
significantly as the import demand for manufactured goods declined in industrial
countries. Thus commercial banks were indirectly affected by the global financial
crisis through a slowdown in loan demand as GDP contracted.
Figure 4. Dow Jones versus SET Composite Index—Moderate Average
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Figure 4 illustrates Thailand’s stock bubbles in the pre-1997 crisis, when
the SET Index for the banking sector rose from 200 in 1990 to 1400 in 1996
before the financial crash. The overall SET index peaked in 1994. During this
period, there was no correlation between the stock prices in Thailand and the
Dow Jones Industrial Average. When the New York Stock Exchange market
crashed during the period 2008–2009, the SET index followed the pattern of the
Dow Jones. A Granger causality test of the monthly data indicates that between
1990 and 1997, the Dow Jones index does not Granger cause the SET index.
However, the test for the period 1998 and 2010 indicates that the Dow Jones
Granger causes the SET index. This finding is related to the fact that before the
crisis, the proportion of capital flows that went into the Thai stock market was
still low. But during the subprime crisis between 2007 and 2009, the portfolio
investment accounted for almost 60%, compared with only 27% during the period
1990–1996. Nevertheless, no such relationship was found between the US prime
rate and Thailand’s lending interest rates. As can be seen from Figure 5, the
declining US prime rate that started in September 2007 was not followed
immediately by the minimum lending rate in Thailand.
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The global financial crisis in 2007–2009 led the Fed to continue
maintaining the low interest rate policy. While the US prime lending rate declined
further in November 2008, the Thai commercial banks’ minimum lending rate
was also reduced with a few months’ lag. The excess liquidity of the Thai
banking system due to the lack of loan demand caused a temporary departure of
the domestic interest rate from the world interest rates. The cost of bank funding
was reduced since Thai banks also reduced the deposit interest rates when the
lending rate was cut (Figure 5). The widening interest spread between the time
deposits and minimum lending rates improved profitability of Thai commercial
banks. Particularly when the loan deposit ratio increased after the economic
recovery, Thai banks experienced larger interest income. The 5% interest spread
indicates that Thai banks have monopoly power. Had there been more
competition, there would have been a narrower spread. The net interest margin
(NIM) of the Thai banking in 2010 was close to 3%, suggesting the ability to earn
larger profits when loan demand expands in response to rapid growth rate (as
happened in 2010), which also improves the quality of bank loans.
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Figure 6 illustrates that bank deposits exceeded bank credits during the
period of low investment and stagnant investment. In the second half of 2008,
bank credit volume surpassed deposits, manifesting in the loan–deposit ratio as
greater than 100%. Because the inflation rate has risen since 2008, the real rate of
return on bank deposits is negative, reducing the incentive for financial savings.
The economic recovery in 2010 gradually generated the demand for loans. The
first quarter GDP of 2010 expanded by 10% (year-on-year), while the loan
deposit ratio reached 115%. The strong second quarter GDP growth of 9%
prompted the BOT to raise its key policy rate from 1.5% to 1.75%. The V-shaped
economic recovery would indicate the resumption of bank credit expansion,
thereby enhancing bank profitability during the economy’s upturn.
In order to examine the impact of the global financial crisis on the real and
financial sectors in Thailand, a vector auto regression model is employed. This
model is appropriate since it can trace the lag effects of financial crisis and policy
responses. The motivation behind this exercise is so see how external shocks can
impact the Thai economy. External shocks can be in various forms: a stock
market crash, output contraction in developed countries, and a response to interest
shocks caused by interest rate policy in response to recession or inflation in the
US. The model can also be used to explore the impact of a double-dip recession
in the US.
Monthly data from 1990 to June 2010 are utilized. Three variables from the
US economy reflect the extent of the subprime crisis: Dow Jones index, the US
prime interest rate, and the US production index. It is imperative to understand
the impacts of shocks from these variables on the Thai economy in terms of
output, measured by manufacturing production index (MPI); the Thai stock
market, i.e., the Stock Exchange of Thailand (SET) index; and domestic interest
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rates, represented by the minimum lending rate of commercial banks. The lag
length was 4 months as suggested by the final prediction criterion.
The result from the impulse response function indicates that a positive
shock in the Dow Jones resulted in a decline in the SET index of more than 20
points (Figure 7). The impact is instantaneous and lasts longer than 10 months.
Similarly, the rise in the US output raises the SET index, albeit less than the
impact of the Dow Jones. A rise in the prime rate in the US has a depressive
impact on the Thai capital market. This external interest shock has an
instantaneous effect stronger than the effect of a rise in domestic interest rates,
but it was not long-lasting as the domestic interest rate hike. The impact of shocks
in the US interest rate dies off slowly after 6 months. Thus global financial
shocks, such as the subprime crisis, have a strong impact on the Thai capital
market.
Figure 7. Responses of Thai Stock Market to External Shocks
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Figure 8. Impacts of Shocks on Thailand’s Output
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A similar conclusion can be drawn from Figure 8, which shows a positive
impact of shocks on Thailand’s manufacturing output (MPI) from the bull market
in the US. The real sector is affected more by the movement of Dow Jones stock
prices and US output fluctuations than domestic disturbances. The results expose
the high degree of vulnerability of the Thai economy to global disturbances. A
rise in the prime rate in the US and Thailand’s domestic lending rate leads to a
contraction in domestic output. Both the real and financial sectors in Thailand are
susceptible to adverse impacts of external shocks. Nevertheless, it must be
explained why the Thai financial sector, unlike the real sector, has not been
adversely affected by the global financial crisis.

VI. RESILIENCE OF THE THAI BANKING SECTOR

The Thai economy experienced a severe recession in 1998 and was able to
recover within a few years after the crisis. As pointed out by Bonin and Huang
(2002), countries that had strong financial institutions and undertook more rapid
restructuring of the banking systems were more successful in coping with the
financial crisis. The Thai banking sector prepared well for the global financial
crisis. GDP contracted by 2.3% in 2009 as a result of the global recession. World
trade declined in 2009 leading to a sharp fall in exports. Moreover, political
violence curtained spending, which dampened business confidence. As the
economy slowed down, the demand for loans became sluggish and lowered the
quality of bank assets. As a result, the risky assets increased, necessitating banks
to raise capital funds and increase loan loss provisions. Figure 9 illustrates that
Thai banks, both total and tier 1 capital funds, were raised above the BIS
requirement.
From 2004 to 2009, there was a tendency for rising labor cost, reflecting
both inflation and productivity improvement. If bank workers are paid by the
value of their marginal products, the low wage rate reflects the low marginal
productivity. Both large and small banks had a higher share of salaries in total
operating expenses than medium-size banks. However their operating expenses as
a percentage of interest income and dividend are much smaller than medium-size
banks. It is possible that both large and small banks employ labor more efficiently
by equating wages to marginal revenue product of labor. On the contrary,
medium-size banks pay lower wages to their employees and were not able to
optimize the use of their manpower. The problem of employment efficiency is
related to performance of the medium banks.
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Figure 9. Capital Adequacy during the Global Financial Crisis
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For large and small banks, average net assets per employee increased from
2004 to 2009. The ability to exploit economies of scale led to productivity gains.
But this is not the case for medium banks, whose average net assets per employee
declined. Except for small banks, Thai banks experienced a decline in net profit
per employee in 2009 (Table 3).
Small-size banks can be profitable and efficient if they do not compete
directly with large banks and concentrate their operations in their niche areas. The
BOT allows finance companies to upgrade into banks with specialization in retail
banking. This can create more competition among banks. Competition has been
intensified and widened into different kinds of services, including investment in
securities, foreign exchange services, fees, and services income. The numerous
branches of finance companies all over the country make it difficult for smaller
banks to compete. Most of medium and small banks’ noninterest income is in the
form of fees and services income. In 2007, some medium and small banks
suffered losses from investment in collateralized debt obligations (CDO).
Nevertheless, such investment was small and did not threaten the stability of any
bank’s solvency.
In 2009, the return on assets (ROA) of all banks was lower than the level in
2004 (Table 2), in line with the recession in 2009. It is clear that Thai banks,
despite the global financial crisis, experienced insignificant impact from the
global recession brought about by the subprime crisis. Large banks regularly
outperformed medium and small banks. Compared with 2004, banks of all sizes
were able to increase net interest per net assets (NIM). The net interest gap was
highest with the small banks at 3.25, while large banks’ NIM was 3.1, a sharp
increase from 2.1 % in 2004.
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Profit from operations per net asset increased in banks of all sizes.
Efficiency improvement in the banking sector led to higher net interest income.
Loss on investment in securities for medium banks was a small proportion (6%)
of total noninterest income. The ability to seek income from fees and services,
and foreign exchange helped banks to remain profitable during the economic
slowdown.
In 2009, the share of noninterest income for large banks was 26%,
compared to 20% and 21% for medium and small banks, respectively. The large
banks’ share of fee income in total noninterest income was 77%, while their wage
share in operating expenses remained at the same level as smaller banks. The
ability to raise revenue during the time when loan demand growth was sluggish
and the ability to control operating cost explains its superior performance over
medium- and small-size banks. Large banks are able to exploit both economies of
scale and scope from their operations. The loss in investment in securities of
medium banks in 2009 reduced the ROA from 0.93 in 2004 to 0.58 in 2009. Part
of the loss was mitigated by the gain in foreign exchanges, because during this
period the baht-dollar exchange rates appreciated considerably. All banks gained
from the baht appreciation.
Table 3. Efficiency and Profitability of Thai Banks
Large
2004
2009
3.7
4.06

Medium
2004
2009
3.35
4.38

Small
2004
2009
4.36
4.76

2.64

3.08

2.05

2.88

3.17

3.25

1.35
2.08

1.46
2.44

0.78
1.63

1.04
2.54

1.39
3.1

1.29
2.7

Profit from operation/Average net assets

1.92

2.1

1.21

1.38

1.45

1.84

Net profit/Average net assets (ROA)
Noninterest income/Total income
Gain (loss) on investments in securities/
Noninterest income
Gain on foreign exchanges/Noninterest
Income
Fee and services income/Noninterest
Income

1.39
26.83
20.43

1.14
26.44
3.97

0.93
18.99
21.57

0.58
19.19
–6.07

0.64
24.12
8.93

0.63
21.32
7.99

11.42

14.62

8.12

10.56

10.57

20.53

55.8

77.35

54.47

65.43

56.31

41.82

72

79.81

75

64.34

58

73.86

1

0.91

0.69

0.38

0.37

0.47

0.51

0.70

0.41

0.63

0.63

0.72

Interest income and dividend/Average
net assets
Net interest income and dividend/
Average net assets (NIM)
Noninterest income/Average net assets
Operating expenses/Average net assets

Average net assets/Number of bank
Employees
Net profit /Number of bank employees
Salaries and employee benefits/Number
of bank employees
NIM = net interest margin, ROA = return on assets.
Source: Bank of Thailand (2010).
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In the aftermath of the global financial crisis, Asian economies recovered
rapidly, thanks to the fiscal stimulus and the sharp rebound in exports. Despite the
strengthening Asian currencies against the dollar, exports in emerging Asian
countries experienced a V-shaped recovery. Consequently, the Asian banking
sector’s performance was spectacular relative to those financial institutions in
Europe and the US. Business synchronization of Emerging Asia implies acrossthe-board improvement in banking performance in 2010.
Figure 10. Risk-weighted Capital Adequacy Ratio
and Return on Bank Equity in 2010 (percent)
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ROE = Return on Bank Equity, RWCAR = Risk-weighted Capital Adequacy Ratio.
Source:
Global Financial Stability Report (IMF 2011).

Figure 10 demonstrates the remarkable performance of commercial banks
in Asia. In general, banks that took risky lending would tend to experience a
higher rate of return on equity. Except for the Republic of Korea, the high rate of
return is associated with less capital adequacy. Profitability and bank solvency
can be traded off. Nevertheless, the Thai banking sector’s profitability and capital
adequacy are in line with other commercial banks in the region. The underlying
factor behind the strength of Asian banking institutions is favorable
macroeconomic environment that enables them to expand credit in response to
rising demand for loans in the course of rapid recovery. Furthermore, except for
the People’s Republic of China, the Asian banking sector suffered from the
financial crisis in 1997/1998 and undertook painful banking reforms.
Consequently, it has become more resilient to external shocks.
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VII. CONCLUDING REMARKS

The Thai financial sector was vulnerable and weak in the late 1990s. Lack
of prudential regulations and sufficient capital funds made capital control
relaxation in the early 1990s premature liberalization. The ensuing fast and large
capital inflows led to subsequent financial turmoil. The Thai financial sector
since then has emerged from the 1998 crisis and become stronger and resilient,
thanks to foreign capital injection, good governance, and strengthened financial
rules. The rapid economic recovery, despite the political turmoil in 2010,
provided opportunities for banks to expand their credit and enjoy the benefits
from rising interest rates. In addition, strong performance of the corporate sector
enabled banks to further reduce nonperforming loans.
The large interest margin between lending and deposit rates bodes well for
the monopoly rent of commercial banks. The transfer of wealth from consumers
to banks can be reduced by allowing foreign entry in line with liberalization of
the services sector. Financial institutions and their regulators cannot resist the
global trend of foreign penetration. By opening up the financial sector to foreign
participation, the financial sector has become more efficient, benefiting from
competition and technology adaptation. With foreign capital injection, monetary
authorities can maintain system solvency while lessening the burden of financial
bailouts.
Since the 1997 financial crisis, the Thai economy has been closely
integrated to the world economy through international trade and capital flows. As
such, it cannot completely shield itself from external shocks. The global financial
crisis during 2007–2009 led to export collapse and output contraction in 2009.
The debacle of the world’s financial institutions and stock market crashes in 2008
had a negative impact on the Thai stock market. However, the adverse
consequence on the Thai banking sector was minimal. Thai banks were able to
make profits during difficult times. Most of them did not invest in CDOs nor
focus mainly on property lending. The level of NPLs continued to decline, while
banks enhanced capital strength and provided sufficient loan-loss provisions. The
exploitation of economies of scale and scope improved efficiency in their
operation. All of these factors are the result of financial reforms undertaken after
experiencing the financial crisis in 1997. Thai banks have been well prepared for
the global financial crisis as they have learned a valuable lesson on being
conservative and observing stringent prudential rules and regulations. It remains
to be seen how vulnerable and resilient the Thai banking system is in the face of
the Eurozone problems and fears of a US double-dip recession.
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Does East Asian Integration Keep Up
with the European Pattern?
Empirical Evidence from Intra-Industry
Trade in Europe and East Asia
YOO-DUK KANG

This paper examines development of inter/intra-industry trade in Europe and
East Asia. In order to quantify the level of intra-industry trade (IIT), a biascorrected Grubel and Lloyd index is used. The finding is that IIT is more
evident in intra-European trade than in intra-East Asian trade, while dynamics
toward IIT have been increasingly more important in trade between East
Asian economies. Vertical intra-industry trade and horizontal intra-industry
trade are compared, and their share in intraregional trade in both regions is
measured. The paper finds that IIT in East Asia is characterized by vertical
intra-industry trade. In order to identify determinants of IIT in Europe and
East Asia, a regression analysis is used, which finds that conventional
determinants of IIT explain a large part of IIT in Europe, while they do not
for East Asian countries. In East Asia, IIT takes place between developed
countries in the region.
JEL classification: F14, F15

I. INTRODUCTION

European integration has provided a reference for successful economic
integration, not only from an institutional perspectiveregionalismbut also in
terms of actual market integration termed as “regionalization”. European
economic integration has been the subject of numerous analyses and has provided
broad fields for the experimentation of economic integration theory. In East Asia,
economic integration took place much later than it did in Europe. East Asian
economies have been increasingly interdependent through regional trade and
investment. They constitute one of three major economic poles in international
trade, together with Europe and North America.1 Increasing awareness of regional
trade development in the East Asia prompts an attempt to compare economic
integration in East Asia with that seen in Europe. Economic integration models of
1
International trade has been evolving along the basis of the three poles consisting of North America, East
Asia, and Europe. For arguments in this regard and empirical observations, see respectively, Omae (1985) and
Gaulier et al. (2004).
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these two regions are considerably different in several aspects. One of the most
fundamental differences is that trade relations among East Asian economies have
not been based on a preferential trade regime, while trade among European
countries has taken place within the framework of such regime, the European
Union (EU). In this regard, it is noteworthy that a considerable part of East Asian
countries’ trade is now conducted among them. The emergence of trade
regionalization in East Asia has led economists to conduct empirical studies
based on quantifying intraregional trade share, and European integration has
provided a benchmark for these comparative analyses.
Figure 1. Intraregional Trade Share in Europe (EU-15) and East Asia (percent)
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Source:

Author’s own calculation based on CEPII-Chelem data.

In fact, intraregional trade share is a direct raw indicator that allows for
comparing different levels of economic integration among regions. However,
while this measure allows a simple and direct comparison on regionalization, it
does not provide information on trade structure and sectoral evolution. Its
shortcomings as an analytical measure are mainly due to its aggregation feature.
Two supplementary methods can be proposed. The first one consists of sectoral
analyses such as revealed comparative advantage (RCA). RCA is based on the
popular assumption that international trade flows are determined by differences in
factor endowments among countries in the Heckscher-Ohlin-Samuelson (HOS)
framework.
The second method—which will be the subject of research in this paper—
stems from empirical observations from the 1960s in which trade has occurred
increasingly within the same industries. This intra-industry trade (IIT) based on
product differentiation has characterized trade between developed countries. The
theoretical arguments from the HOS framework do not provide a proper
explanation on this new type of trade. From the late 1970s onward, new trade
theories appeared, which were based on economies of scale and monopolistic
competition to explain IIT. Drawing a distinction between interindustry trade and
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IIT gives a more detailed analytical tool for comparative analysis on
regionalization.
This paper asks two principal questions on regional trade structure in
Europe and East Asia. How are both regions’ intraregional trades different in
inter/intra-industry relation? What are the main determinants of IIT in Europe and
East Asia? To answer these questions this paper is organized as follows. Section I
presents the theoretical arguments on IIT and an overview of the regional context
related to inter/intra-industry trade. Section II presents in detail the measure of
IIT (Grubel and Lloyd index) and measures IIT levels of European and East
Asian countries at both static and dynamic (evolution) levels. The empirical
measures are refined in order to distinguish vertical intra-industry trade (VIIT)
and horizontal intra-industry trade (HIIT). The final section conducts empirical
analyses based on regression models to determine driving factors of IIT in Europe
and in East Asia.

II. THEORETICAL DEVELOPMENT OF INTRA-INDUSTRY TRADE
A.

Shifts of Research Interests from Interindustry Trade
to Intra-Industry Trade

The HOS model explains international trade by differences in factor
endowments between countries, which are the origin of comparative advantages.
Along the same line, the Vinerian framework assumes implicitly that countries’
production and trade occur according to their sectoral comparative advantages,
which implies interindustry trade (Viner 1950, Robson 1987). However, in the
late 1960s an increasing number of observations of trade within same industries
was observed, especially between developed countries. This brought about shifts
of research focus from interindustry trade to IIT. Trade theories associated with
the HOS model did not explain why countries exchange similar products. Even
when trade flows are observed at a highly disaggregated level, comparative
advantage-based arguments did not explain IIT. Focusing on the rise of IIT, trade
research has been reoriented from country-specific determinants of trade to
industry-specific determinants such as increasing returns to scale, monopolistic
competition, and external economies (Dixit and Stiglitz 1977, Krugman 1979,
Lancaster 1980).
A large number of empirical studies confirm increasing IIT share in total
trade from the 1960s (Hesse 1974, Grubel and Lloyd 1975, Aquino 1978). This
upward trend is particularly remarkable as the period 1959–1970 is marked by the
important growth of international trade supported by trade liberalization. The
growing presence of IIT is often investigated in close relation to adjustment costs
caused by economic integration (Balassa 1966, Krugman and Venables 1996).
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There is a consensus that a high level of IIT makes easier industrial adjustment
related to economic integration, termed smooth adjustment hypothesis (Brülhart
and Elliott 1999). This is one of important factors in explaining how the previous
European integration could be successful as compared to economic integration
between developing countries.
B.

Regionalization and Inter/Intra-Industry Trade
1.

The European Context

Before discussing in detail empirical method and investigation, it would be
helpful to examine briefly the European and East Asian context of trade
regionalization. Largely composed of developed countries, the EU has constituted
a relatively homogeneous region in terms of development level. Due to this
feature, it was assumed that intraregional trade in Europe is intra-industry rather
than interindustry. This assumption has been the subject of a number of empirical
studies that confirms that intra-European trade has a higher share of IIT than
intraregional trade of any other region. Bonzom et al. (2006) argue that the EU’s
intraregional trade is characteristic of substitution between consumer goods. With
respect to investment, European firms have tended to locate their production base
within the EU through horizontal FDI rather than vertical FDI.
Indeed, a number of studies advance that the high level of IIT in Europe
had mitigated adjustment costs of European industries in the process of
integration (Greenaway and Hine 1991, Grant et al. 1993, Brülhart and Elliott
1999). In this regard, this paper presents two explanatory arguments as follows:
first, when a country has already considerable exports and imports in the same
industries with its potential preferential trade agreement (PTA) partner, it is more
likely that the country will experience an increase in both exports and imports in
the same industries with its PTA partner by establishing the PTA. This would
reduce the possibility of potential conflicts between winning and losing
industries. Second, industrial adjustment costs between similar industries are less
expensive than between industries without industrial links.
2.

The East Asian Context

The East Asian context is quite different from the European one. With the
exception of Japan, the East Asian countries are mostly developing countries.
Their development levels are relatively disparate. Economic integration has gone
forward not by expanding regional common markets, but by production networks
of firms intending to reduce their production cost by taking advantage of
countries’ comparative advantages. It has taken place with successive
industrialization of regional economies. This gives an image of a chain reaction in
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which the life cycle of industries and neighboring effects play important roles in
the diffusion of economic development. Termed as the “flying geese model”, this
process of successive developments explains the life cycle of specific industries
in the development process as well as the relocation of industries from one
country to another.2
Figure 2. Flying Geese Model of Industrial Development
For a particular country
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Figure 3. Industry’s Flying Geese Model in Different Countries
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ASEAN = Association of Southeast Asian Nations, NIEs = newly industrialized economies.
PRC = People’s Republic of China.
Source:
Kojima (2000).

There are several factors that have led East Asian countries to successive
industrialization. The two most important factors among them are as follows.
First, East Asian countries—particularly in the northeastern part of the region—
have a relatively low endowment of natural resources, and have developed
manufacturing export sectors destined for the markets of developed countries.
This export-oriented development model was later adopted by Southeast Asian
countries (Johnson 1987). Second, the appreciation of the Japanese yen—for
instance, from the Plaza Accord in 1986—was also the main driving factor for the
relocation of labor-intensive industries from Japan to the other East Asian
countries. The Republic of Korea and Taipei,China experienced also a
2
The “flying geese model” was promoted primarily as a description of the life cycle of specific industries in
the development process (Akamatsu 1962). The model was extended to explain the dynamic structure of industries
and the relocation of industries from one country to another. For further arguments on the flying geese model, see
Kojima (2000).
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progressive appreciation of their currencies, and following the Japanese industrial
relocation pattern, they shifted production to Southeast Asian countries.3
The trade structures of the East Asian countries have shown a pattern of
successive development on a sectoral basis between countries whose industrial
development levels are different. Faced with industrial catch-up of the less
developed countries, the more developed ones respond by moving up the
industrial ladder. Their industrial specialization goes toward more capital- and
technology-intensive industries, leaving the labor-intensive ones to the less
developed countries. Rana (1990) gives empirical support to this argument,
conducting analysis of revealed comparative advantage on East Asian exports for
the period 1965–1984. He finds that the dynamic trend of this model is especially
prominent in the period after 1973.
Complementarity in production process tends to encourage vertical FDI
that fragments production process at the regional level. Accordingly, intraregional
trade in East Asia had been dominated by interindustry trade or vertical intraindustry assembly processes. However, several studies advance that since the
second half of the 1980s, a trade and investment nexus has contributed to creating
more opportunities of IIT in East Asia (Chen 1990, Urata 1990).

III. MEASURES OF INTRA-INDUSTRY TRADE
A.

Grubel and Lloyd Index
1.

Definition

Most commonly used measure of IIT is the Grubel and Lloyd (GL) index
(Grubel and Lloyd 1975). The index is based on sectoral trade balance share
relative to sectoral trade.

GL j  1 

Xj Mj
Xj Mj

(1)

where Xj and Mj are, respectively, export and import in industry j.
This index consists of comparing the sectoral net trade (Xj–Mj) with the
sectoral total trade (Xj+Mj) of industry j of a country. The upper limit of the index
is 1, which means that the sectoral export matches exactly with the sectoral
import. At the national level, the index can be aggregated in the following way.
3
According to Bernard and Ravenhill (1995), appreciation of East Asian currencies was 40% for the
Japanese yen in 1985–1987; 28% for the Taipei,China dollar in 1985–1987; and 17% for the Korean won in 1986–
1988.
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GLi  1 

X

j 1
n

j

Mj

 X j  M j 

(2)

j 1

where n refers to a number of industries of country i.
GLi indicates the level of IIT of country i with the rest of the world.
However, shortcomings of the index are gradually found, especially in its
empirical use. Three possible bias of GL index are prsented here: sectoral,
geographic, and trade balance-associated bias.4
2.

Possible Bias in Using GL Index

(i)

Sectoral Bias

Sectoral bias stems from an insufficient disaggregation in classifying trade
data. When using a less detailed nomenclature, it is likely that more products are
grouped in the same industry. This gives rise to an upward biased GL index, and
more trade appears to be IIT in nature. This problem can be largely resolved
using trade data at a more disaggregated level.
Closely related to data disaggregation, another problem that may arise is
the following: when trade takes place between intermediate goods (e.g., engine)
and final goods (e.g., vehicle) that belong to the same industry (e.g., motor
industry), this trade can be regarded as IIT, even though they are stricto sensu
interindustry trade. There is a need to redefine each industry and to distinguish
the horizontal IIT (HIIT) from the vertical IIT (VIIT). The VIIT is related to the
international division of production process that develops according to
comparative advantage. This leads to the development of a threefold distinction:
interindustry trade, VIIT, and HIIT instead of the dichotomous distinction of
inter/intra-industry trade. Strictly speaking, only the HIIT is authentic IIT based
on product differentiation and substitution of products. However, including VIIT
in IIT is also relevant, considering that VIIT represents industrial linkage in the
same sector.
(ii)

Geographical Bias

Geographical bias occurs when several countries are grouped as a unit
before calculating the IIT share. Taking an example of European countries, when
IIT of France is calculated with the rest of the European countries (EU-15 minus
France, therefore, EU-14), using trade flows between France and the EU-14
4

For a literature review on intra-industry trade, see Fontagné and Freudenberg (1997) and Lloyd (2002).
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typically creates a geographical bias. Figure 3 illustrates the bias in a simple
schema. In the case 1, trade between France and “Germany–Italy” as a unit in a
particular product, trade is intra-industry. However, if one examines trade flows
on a bilateral basis as shown in case 2, this is not the case. France exports only to
Italy and imports only from Germany.
Figure 4. Example of Geographical Bias
Case 1

Case 2
France
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0

100

100
Germany

Germany / Italy
Source:

0
100
Italy

Adapted from Fontagné and Freudenberg (1997).

To avoid the geographical bias, GL index can be obtained in the following
way.
m

GLi  1 

n

 X

k 1 j 1
m n

  X
k 1 j 1

 M ikj

ikj

ikj

 M ikj 

(3)

Xikj = country i’s export in industry j to country k
Mikj = country i’s import in industry j from country k
N = number of industries
M = number of trading partner countries
The GL index of countries in a same region can be aggregated to indicate a
regional average level of IIT in the following manner.
m

GLregional  1 

m

n

 X

i 1 k 1 j 1
m m n

  X
i 1 k 1 j 1

ikj

ikj

 M ikj
 M ikj 

(4)
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(iii)

Trade Balance-Associated Bias

The GL index ranges from 0 to 1. However, as long as trade is unbalanced,
the index is biased downward. Unless trade is balanced over all sectors, the sum
of sectoral trade unbalance can increase without limit and as a result, the trade
appears to be interindustry using the index. This consideration is particularly
important in empirical investigation, because some countries have huge trade
imbalance that is compensated by capital transfer.5
Grubel and Lloyd recognize this bias and propose a method to correct it by
subtracting the unbalanced part of trade from the total trade as shown in
equation (5).
n

ccrrige
i

GL

1

X
j 1

n

 X
j 1

j

j

Mj

Mj 

n

 X
j 1

j

Mj

(5)

The corrected GL index indicates a level of IIT in the absence of trade
unbalance and does not represent any more crossed trade share in total trade, but
in balanced trade.
3.

Empirical Results

The GL index of 118 manufacturing industries (ISIC 4-digit level, codes
1510–3720) over the period 1970–2005 using the CEPII-Chelem database.
Agricultural sectors and minerals as well as crude oil and gas are excluded,
because products of these sectors are less differentiable than those of
manufacturing sectors. “Europe”6 consists of 15 European countries, and because
of data availability, Belgium and Luxembourg are considered as an integrated
unit. “East Asia”7 refers to 13 East Asian countries including Cambodia and the
Lao People’s Democratic Republic, which are considered as a single unit in the
database.

5
For example, the United Kingdom and Spain have recorded every year huge trade deficit, while Germany
has had important trade surplus.
6
Europe: Austria, Belgium-Luxembourg, Denmark, Finland, France, Germany, Greece, Ireland, Italy, the
Netherlands, Portugal, Spain, Sweden, and the United Kingdom.
7
East Asia: Cambodia-Lao People’s Democratic Republic; the People’s Republic of China; Hong Kong,
China; Indonesia; Japan; the Republic of Korea; Malaysia; the Philippines; Singapore; Thailand; Taipei,China; and
Viet Nam.
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Tables 1 and 2 present the GL index of European and East Asian countries
over the period 1975–2005 at 10-year intervals. The index is based on
equation (5), which is constructed to avoid geographical (calculated on bilateral
basis) and trade balance-associated bias.
Table 1. Grubel and Lloyd (corrected) Index on European Countries’
Intraregional Trade
Austria
Belgium–Luxembourg
Denmark
Finland
France
Germany
Greece
Ireland
Italy
Netherlands
Portugal
Spain
Sweden
United Kingdom
Simple Average

1975
0.37
0.44
0.25
0.17
0.44
0.52
0.08
0.17
0.37
0.42
0.19
0.23
0.33
0.38
0.31

1985
0.43
0.51
0.32
0.3
0.46
0.58
0.12
0.33
0.41
0.47
0.28
0.4
0.45
0.40
0.39

1995
0.40
0.58
0.39
0.36
0.53
0.57
0.12
0.45
0.47
0.55
0.30
0.4
0.46
0.52
0.43

2005
0.48
0.64
0.43
0.34
0.55
0.66
0.13
0.38
0.46
0.64
0.28
0.43
0.49
0.47
0.46

Source: Author's own calculation based on CEPII-Chelem database.

Table 2. Grubel and Lloyd (corrected) Index on East Asian Countries’
Intraregional Trade
Cambodia–Lao People’s
Democratic Republic
China, People’s Rep. of
Korea, Rep. of
Hong Kong, China
Indonesia
Japan
Malaysia
Philippines
Singapore
Taipei,China
Thailand
Viet Nam
Simple Average

1975

1985

1995

2005

0
0.1
0.23
0.11
0.05
0.2
0.12
0.13
0.23
0.33
0.18
0.03
0.14

0
0.11
0.34
0.17
0.13
0.28
0.17
0.18
0.26
0.39
0.12
0.01
0.18

0.01
0.27
0.48
0.17
0.25
0.4
0.4
0.21
0.47
0.5
0.3
0.05
0.29

0.06
0.4
0.61
0.11
0.42
0.49
0.48
0.45
0.46
0.59
0.44
0.14
0.39

Source: Author's own calculation based on CEPII-Chelem database.

In Europe, France, Belgium–Luxembourg, Germany, and the Netherlands
form a group of countries whose levels of IIT are important. More than half of
their intraregional trade appears as IIT. In East Asia, Japan; the Republic of
Korea; and Taipei,China show relatively high GL indexes. It is noteworthy that
the European countries are featured by their high GL index over all periods,
compared to the East Asian ones. However, the gap in GL index between two
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regions has been considerably reduced. In 2005, the Republic of Korea; Malaysia;
Singapore; and Taipei,China are marked by GL indexes higher than the average
GL index (simple) of the European countries.8
The countries’ index can be aggregated at a regional level to indicate
regional average GL index. These regional average indexes are obtained by
combining equation (4) on regional aggregation and equation (5) on trade
unbalance correction. Table 2 presents the regional GL index of Europe and East
Asia over the period 1970–2005 at 5-year intervals. It appears clearly that the
European records about IIT are much superior to the East Asian ones. The GL
index (corrected) of Europe was 0.60 in 1970, which is almost three times higher
than that of East Asia. The indexes have increased in both regions. The index of
Europe has been relatively stable since the early 1990s at 0.70–0.73, while the
East Asian index continued to rise, reaching 0.52 in 2000. This finding indicates
that East Asian intraregional trade has become interindustry, as illustrated in the
flying geese model.
Table 3. Grubel and Lloyd Index of Europe and East Asia, 1970–2005
Europe
East Asia

1)
2)
1)
2)

1970
0.58
0.60
0.21
0.22

1975
0.61
0.65
0.24
0.24

1980
0.65
0.67
0.29
0.31

1985
0.66
0.69
0.31
0.35

1990
0.69
0.70
0.38
0.40

1995
0.71
0.73
0.42
0.43

2000
0.72
0.73
0.50
0.52

2005
0.71
0.73
0.50
0.51

GL = Grubel and Lloyd index.
Note: 1) GL index based on equation (4) (non-corrected GL index).
2) GL index based on a combination of equations (4) and (5) (corrected GL index).
Source: Author's calculation based on CEPII-Chelem database.

Figure 5. Evolution of GL Index (corrected) in Europe and East Asia
0.80
0.70
0.60
0.50
0.40
0.30
0.20
0.10
0.00
1970 1975 1980 1985 1990 1995 2000 2005
Europe

East Asia

GL = Grubel and Lloyd index.
Source: Author’s illustration based on the results of Table 3.

It is noticeable that the change in GL index is much more important in East
Asia than in Europe. The index of East Asia recorded a 132% increase for the
8
Simple average (sum of indexes over countries of the region, divided by number of countries) has only an
indicative role and is hardly used as an overall index, because it does not reflect each country’s trade volume.
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period 1970–2005, while that of Europe increased only 23%. This comparative
figure illustrates that intraregional trade in East Asia has been moving toward IIT,
while intra-European trade arrived at stationary phase in IIT development in the
middle of the 1990s.9
Relatively high values of IIT in the previous tables may be due to
insufficient disaggregation of data used in this research. 10 However, other
previous empirical studieswith more disaggregated and sector-focused data, but
with less extended coverage in terms of countries and yearsconfirm the same
pattern of evolution that has taken place in East Asia (Fukasaku, Fukao et al.
2003, Wakasugi 2007).
B.

Evolution of Intra-Industry Trade

This sub-section presents measures to quantify change in IIT level, and
uses them to indicate change in IIT in Europe and East Asia.
1.
Measures on Change in IIT Level: Measures Derived from the GL
Index

Change (dynamic) in IIT level over a period can be
difference between two GL indexes of different times in the
way.
n
n
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measured by the
following simple
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(8)

where t and n refer to end year and to time interval, respectively.
However, it is argued that this measure derived directly from the GL index
does not show change in inter/intra-industry relation in trade flows. GL index is a
static measure in the sense that it captures IIT share of total trade at a specific
time. Given that change in trade flows involves a dynamic adjustment on both
interindustry and IIT, measuring change in IIT level should reflect the interaction
between two types of trade. In some cases, an increase in IIT measured by
equation (8) can hide an important increase in interindustry trade. Noticing this
potential flaw, Hamilton and Kniest (1991) suggest that observing a high level of
IIT for a particular year gives no prediction on the change in trade pattern toward
interindustry or intra-industry. They show that an increase in “interindustry” trade
9
However, the evolution of indexes is indicative and should be interpreted with other measures to be
presented in the following section.
10
This seems inevitable, considering the wide scope of the research, which includes 182 pairs of European
countries and 132 pairs of East Asian countries, in trade of 118 industries, over the period 1970–2005.
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in an industry can appear as an increase of the GL index, if it contributes to
reducing trade unbalance in the industry. Juxtaposing GL indexes of different
times gives information on trade structure over time, but it does not lead to a
conclusion on what direction (interindustry versus intra-industry trade) trade
pattern has changed over a period. This observation leads to the following section
about changes in trade structure in terms of IIT.
2.

Marginal Intra-Industry Trade

The change in IIT level, termed “marginal intra-industry trade (MIIT)” can
be calculated by different measures. The most commonly used measure is
Brülhart A index developed by Brülhart (1994).
A (MIIT )  1 

 X t  X t n    M t  M t n 
X t  X t n  M t  M t n

1

X  M

(9)

X  M

where t and n refer to end year and to time interval, respectively.
The index varies between 0 and 1. A value of 0 indicates that change in
trade pattern takes place in completely interindustry direction and a value of 1
means inversely that marginal change in trade occurs in completely intra-industry
direction. The Brülhart A index is not biased downward according to
disaggregation level (Mursed and Noonan 1994).
The sectoral Brülhart A index can be aggregated over all industries
(j=1..., k), following equation (10) to obtain a weighted average. Atot is weighted
average of MIIT over all industries.
X j  M j

k

Atot   w j Aj where w j 
j 1


k

j 1

X j  M j

(10)



where j = industry and k = total number of industries.
As in the case of GL index, the A indexes of countries can be summed
following equation (11) to constitute a regional weighted average Brülhart A
index, as in the case of GL index.
n
k
X j  M j
Atot  region   w j / region Aj where w j / region  n k
(11)
i 1 j 1

X


M
 j
j
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where j = industry
k = total number of industries
i = country
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n = total number of countries
As for the interpretation of the index, above all, its limit should be noticed.
The index informs the direction (interindustry versus intra-industry) of change in
trade pattern, but it does not show change in GL index, which captures IIT level
at a specific time. This suggests that the Brülhart A index can be used for a
complementary purpose of a comparison between GL indexes over time. If the
difference of GL indexes from two different yearsas presented in the
equation 8is positive and only if Brülhart A index is close to 1, can one
conclude that the trade pattern has been changing in intra-industry direction with
increasing IIT.
3.

Empirical Results

From the same data set used in computing the GL index, the Brülhart A
index of European and East Asian countries is computed over the period 1970–
2005 at 5-year intervals. Tables 4 and 5 present the result.
Table 4. Brülhart A Index (marginal intra-industry trade)
for European Countries, 1970–2005
Germany
Austria
Belgium–
Luxembourg
Denmark
Spain
Finland
France
Greece
Ireland
Italy
Netherlands
Portugal
United Kingdom
Sweden
Simple Average
Weighted Average

1970–
1975
0.55
0.42

1975–
1980
0.58
0.55

1980–
1985
0.62
0.35

1985–
1990
0.65
0.65

1990–
1995
0.49
0.52

1995–
2000
0.48
0.49

2000–
2005
0.58
0.57

0.59
0.34
0.2
0.33
0.61
0.19
0.4
0.44
0.53
0.22
0.51
0.39
0.41
0.51

0.59
0.44
0.27
0.33
0.6
0.24
0.42
0.45
0.56
0.24
0.6
0.49
0.45
0.53

0.48
0.23
0.29
0.27
0.6
0.18
0.31
0.39
0.56
0.19
0.44
0.38
0.38
0.47

0.67
0.49
0.45
0.39
0.71
0.19
0.43
0.53
0.64
0.36
0.63
0.48
0.52
0.6

0.53
0.41
0.36
0.33
0.6
0.22
0.32
0.47
0.51
0.42
0.55
0.43
0.44
0.49

0.48
0.41
0.28
0.3
0.61
0.25
0.4
0.38
0.51
0.41
0.55
0.45
0.43
0.46

0.58
0.51
0.36
0.46
0.68
0.28
0.3
0.5
0.56
0.49
0.51
0.48
0.49
0.54

Source: Author's calculation based on the CEPII-Chelem database.
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Table 5. Brülhart A Index (marginal intra-industry trade)
for East Asian Countries, 1970–2005
Cambodia–Lao
People’s Democratic
Republic
China, People’s
Rep. of
Korea, Rep. of
Hong Kong, China
Indonesia
Japan
Malaysia
Philippines
Singapore
Taipei,China
Thailand
Viet Nam
Simple Average
Weighted Average

1970–
1975

1975–
1980

1980–
1985

1985–
1990

1990–
1995

1995–
2000

2000–
2005

0.04

0.00

0.00

0.17

0.05

0.04

0.05

0.00
0.03
0.14
0.05
0.15
0.26
0.03
0.17
0.02
0.06
0.03
0.08
0.17

0.1
0.09
0.21
0.04
0.21
0.26
0.14
0.18
0.03
0.17
0.02
0.12
0.24

0.13
0.19
0.64
0.13
0.26
0.52
0.25
0.58
0.04
0.3
0.01
0.25
0.31

0.33
0.21
0.46
0.14
0.34
0.54
0.22
0.43
0.03
0.15
0.03
0.25
0.39

0.24
0.46
0.21
0.25
0.33
0.59
0.24
0.53
0.06
0.34
0.08
0.28
0.43

0.42
0.69
0.44
0.46
0.54
0.93
0.56
0.63
0.13
0.58
0.16
0.46
0.65

0.4
0.91
0.27
0.38
0.59
0.93
0.68
0.29
0.13
0.55
0.15
0.44
0.61

Source: Author's calculation based on the CEPII-Chelem database.

In Table 4, with the exception of Greece, Ireland, and Spain, most of the
European countries have their indexes in a band of 0.35–0.65 over most periods.
This means that the marginal trade (trade dynamics) occurs in both interindustry
and intra-industry directions. The move toward IIT is most noticeable during the
period 1985–1990 where the European Economic Community’s Single Market
Program was under way. IIT-oriented development appears clearly in France
(1970–2005); Germany (1970–1990, 2000–2005); the Netherlands (1970–2005);
and in the United Kingdom (1970–1980, 1985–2005). Greece, Ireland, and Spain
show marginal trade toward interindustry direction over all periods.
The East Asian case presented in Table 5 shows a very different one from
the European case. The distribution of Brülhart A indexes is uneven between
countries and periods. All East Asian countries had very low indexes far from
being equivalent to European ones during the early period; the weighted regional
average index was 0.17 in the period 1970–1975, which was only one third of the
European average. For the first two periods, 1970–1975 and 1975–1980, all East
Asian countries had shown trade dynamics oriented toward interindustry trade.
The absence of large developed countries (except Japan) in the region is the main
reason that explains low indexes during the early periods. However, their
marginal trade steadily oriented toward IIT. This trend was first observed in Hong
Kong, China and Singapore in the early 1980s and it then appeared in other
countries. With respect to this evolution, it should be noticed that East Asia is not
a homogeneous region in terms of economic development. While less developed
countries such as Cambodia–Lao People’s Democratic Republic and Viet Nam
have not experienced strong moves toward IIT, relatively more developed
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countries such as Japan and the newly industrialized economies have clearly
shown their trade orientation toward IIT since the early 1990s.
The evolution of the respective regional average indexes draws attention.
The European average (weighted) index has not significantly varied over all
periods. It has remained in a band of 0.46–0.60. This means that average marginal
trade occurred more or less evenly in both interindustry and intra-industry
directions over all subperiods. In contrast, the East Asian average (weighted)
index has been growing over all periods except for the period 2000–2005 where a
slight fall was marked. The average index was 0.17 in the period 1970–1975 and
reached 0.65 during the period 1995–2000, an increase of 285%. It is noteworthy
that the East Asian average is higher than European average for the recent two
periods, 1995–2000 and 2000–2005.
From these findings, it can be concluded that the regionalization of the East
Asian economiesincreasing share of intra-East Asian trade and
investmentfound its momentum in interindustry trade during its early periods,
but it has been increasingly driven by IIT, especially since the 1990s. However,
as examined previously, intraregional trade in East Asia still takes on less intraindustry features than intra-European trade, which reflects a legacy of the flying
geese model.

IV. EVOLUTION OF MEASURES ON INTRA-INDUSTRY TRADE
A.

Vertical and Horizontal Intra-Industry Trade

The GL index measures IIT level through crossed trade share between
exports and imports. A sufficiently high disaggregation of trade flow data can
prevent upward sectoral bias, which is caused by counting trade between different
products in the same industry. In fact, this type of trade is based on division of
work and within-industry comparative advantages and takes place in firms’
vertically integrated production processes. Intrafirm trade represents a good deal
of this VIIT. This has to be distinguished from HIIT, which consists of trade
between differentiated products (e.g., German-produced cars versus Frenchproduced cars). Actually, VIIT has interindustry features, because it is based on
different factor endowments between countries, which leads them to be
specialized according to their comparative advantages (Falvey 1981). Even so,
VIIT is trade between subsectors in a vertical production chain and is different
from purely interindustry trade, for example, trade of cereal against cars. Hence,
trade can be divided into the following three types: interindustry trade, VIIT, and
HIIT.
It is difficult to distinguish VIIT and HIIT directly from aggregate trade
data. Abd-le-Rahman (1991) assumes that a unit value of exports and imports
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represents a quality of product and therefore can be used as criteria for
determining levels of differentiation. If the quality of traded products is
similarin other words, an export’s unit value and that of an import in an
industry are similartraded products can be considered as similar products. 11
From this assumption, Abd-le-Rahman develops an indirect method based on a
comparison between unit value of sectoral export and that of sectoral import.
Equation (12) formulates Abd-le-Rahman’s method. If the ratio of an export’s
unit value to that of imports in an industry is located between in a band of (1-α)–
(1+α), the trade in the industry is considered as HIIT.12
1 

UVijM

1

(12)

UVijX = unit value of country i’s export in industry j
UVijM = unit value of country i’s import in industry j
α = coefficient to determine similarity of products13

where

B.

UVijX

Measures on Inter/intra-Industry Trade: One-way Trade
and Crossed Trade

The definition of IIT is based on actual trade pattern in which trade in an
industry occurs in crossed ways (“two-way trade”). If sectoral trade takes place in
one way (“one-way trade”), this trade is considered as interindustry trade. Oneway trade and crossed trade can be distinguished by a formula as follow
(Fontagné and Freudenberg 1997).14

Min( X ii ' j , M ii ' j )
Max( X ii ' j , M ii ' j )



(13)

where Min (Xii’j, Mii’j) = minority trade (export or import) in industry j
between countries i and i’
Max (Xii’j, Mii’j) = majority trade (export or import) in industry j
between countries i and i’
β = coefficient to determine one-way and two-way trade15

11

The product’s unit value is calculated from export and import volumes divided by their quantity (ton).
This method, developed by Abd-el-Rahman (1991), is adopted by several empirical studies to measure
IIT of European countries (Greenaway et al. 1994, Fontagné and Freudenberg 1997).
13
The lower the value of α used, the more strictly HIIT is defined.
14
For recent studies based on the above method, see Fukao et al. (2003).
15
The higher the value of β used, the more strictly IIT is defined.
12
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If the ratio of the minority flow to the majority flow in an industry does not
exceed a specific value β, the trade in this industry is considered as one-way,
referring to interindustry trade. If the ratio is higher than β, the trade is said to be
two-way, which means IIT. Combining equations (12) and (13), trade can be
divided into three types: one-way trade, vertically differentiated two-way trade
(VIIT), and horizontally differentiated two-way trade (HIIT). Figure 5
summarizes the process of distinction.
Figure 6. Method of Distinction between One-way Trade, Vertically Differentiated Twoway Trade, and Horizontally Differentiated Two-way Trade
How can bilateral trade be defined at the product level?
Similarity of export and import unit values:
Does the minority flow
Do export and import unit values differ less than ?
represent at least  of the
majority flows?
Yes
No
(horizontal differentiation)
(vertical differentiation)
Yes
Two-way trade in similar
Two-way trade in vertically
products
differentiated products
No
One-way trade

↓
Min( X ii ' j , M ii ' j )
Max( X ii ' j , M ii ' j )

↓


1 

UVijX
UVijM

 1

Note:

Abd-el-Rahman (1991), Greenaway et al. (1994), and Fontagné and Freudenberg (1997) use 0.1 and 0.15,
respectively, for values of α and β. Due to limitations in data availability (especially those of developing
countries in East Asia in a coherent way), 0.2 and 0.25, respectively, are used for values of α and β.
Source: Adapted from Fontagné and Freudenberg (1997).

C.

Empirical Results

To calculate export and import unit values, the World Bank database
(Nicita and Olarreaga 2006) on 28 manufacturing industries (ISIC 3-digit level) is
used. Despite a relatively high aggregation of data and limited sectoral coverage,
this empirical test is new in the following three aspects. First, intraregional trade
is recorded on a bilateral basis (trade flows between two countries), while other
studies often use one country’s trade with the rest of countries grouped as a bloc
(e.g., France’s trade with the EU), which causes geographical bias. Second, the
three types of trade were calculated not only at the country level, but also at the
regional level for comparative purposes. Finally, the most recent available and
coherent data (data for 2004) over 15 European countries and 10 East Asian
countries are used. Due to lack of available data, data for 2003 for Thailand are
used, and some countries (Cambodia–Lao People’s Democratic Republic) are
excluded from the test.
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Tables 6 and 7 present the results of the analysis. As for intraregional trade
in Europe, IIT appears prominent. Two-way trade (both VIIT and HIIT)
represents 89% of all trade over 28 manufacturing industries in 2004, while oneway trade (interindustry trade) account only for 11%. HIIT (44%) is as much
important as VIIT (45%). Turning to individual countries, interindustry trade
share appears relatively high in Greece (67%), Finland (36%), and Portugal
(18%); in contrast, it is low in France (5%), Austria (7%), Germany (8%), and the
United Kingdom (8%). It is noteworthy that most European countries have higher
level of HIIT in a band of 0.35–0.55. Exceptions are Greece (6%), Ireland (9%),
and Italy (26%).
Table 6. Share of Trade Types in Intraregional Trade in Europe, 2004
One-way Trade
Austria
Belgium–Luxembourg
Germany
Denmark
Spain
Finland
France
United Kingdom
Greece
Ireland
Italy
Netherlands
Portugal
Sweden
Simple Average
Weighted Average

0.07
0.09
0.08
0.12
0.09
0.36
0.05
0.08
0.67
0.40
0.15
0.12
0.18
0.13
0.19
0.11

Two-way Trade
VIIT
0.38
0.35
0.46
0.57
0.52
0.33
0.41
0.49
0.27
0.51
0.60
0.36
0.42
0.50
0.44
0.45

Source: Author's calculation based on the database of Nicita and Olarreaga (2006).

HIIT
0.54
0.57
0.46
0.31
0.39
0.31
0.54
0.44
0.06
0.09
0.26
0.52
0.40
0.37
0.38
0.44
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Figure 6. Share of Trade Types in Intraregional Trade in Europe, 2004
One way
100%
80%
60%
40%
20%
0%

HIIT
Austria
Denmark
France
Ireland
Portugal

Belgium-Luxembourg
Spain
United Kingdom
Italy
Sweden

VIIT
Germany
Finland
Greece
Netherlands

HIIT = horizontally differentiated two-way trade, VIIT = vertically differentiated two-way trade.
Source: Author’s illustration based on the results of Table 6.

With respect to the East Asian countries, intraregional trade in East Asia
appears to have more interindustry trade than that in Europe. This confirms the
conclusion of the previous research based on GL index and MIIT. The East Asian
countries’ weighted average of one-way trade is 29%, almost three times higher
than that of European countries. This trend appears clearly in the intraregional
trade of Indonesia (45%); the People’s Republic of China (42%); and
Taipei,China (39%). Unexpectedly, Japan (30%) has also its one-way trade share
higher than the regional average. This is mainly due to two reasons. On one hand,
the East Asian countries are mostly developing countries and their trade is largely
determined by inter-industrial comparative advantages. On the other hand,
relatively developed countries in East Asia such as Japan, the Republic of Korea,
and Singapore have their IIT mostly with developed countries in North America
and Europe.
Another contrast to the European case is that in East Asia, VIIT share
(61%) is considerably higher than HIIT (10%). The former is the typical trading
pattern derived from division of production process and vertical FDI. The
prominence of VIIT in intraregional trade illustrates that the trade structure in
East Asia reflects features of the flying geese model.
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Table 7. Share of Trade Types in Intraregional Trade in East Asia, 2004
Two-Way Trade
VIIT
HIIT
0.53
0.06
0.7
0.1
0.42
0.13
0.63
0.08
0.63
0.13
0.8
0.08
0.65
0.05
0.76
0.12
0.65
0.17
0.36
0.25
0.61
0.12
0.61
0.1

One-Way Trade
China, People’s Rep. of
Hong Kong, China
Indonesia
Japan
Korea, Rep. of
Malaysia
Philippines
Singapore
Thailand*
Taipei,China
Simple Average
Weighted Average

0.42
0.2
0.45
0.3
0.24
0.12
0.3
0.12
0.19
0.39
0.27
0.29

* For Thailand, 2003 data are used.
HIIT = horizontally differentiated two-way trade, VIIT = vertically differentiated two-way trade.
Source: Author’s calculation based on the database of Nicita and Olarreaga (2006).

Figure 7. Share of Trade Types in Intraregional Trade in East Asia, 2004
One way
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80%
60%
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HIIT

VIIT
PRC
Indonesia
Korea, Rep. of
Philippines
Taipei,China

Hong Kong, China
Japan
Malaysia
Singapore
Thailand

HIIT = horizontally differentiated two-way trade, VIIT = vertically differentiated two-way trade.
Source:
Author’s illustration based on the results of Table 7.

V. DETERMINANTS OF IIT

The previous sections showed that intraregional trade is largely intraindustry in Europe and interindustry in East Asia. However, the dynamics toward
IIT have been observed more strongly in intra-East Asian trade than in intraEuropean trade, especially since the early 1990s. This section examines various
determinants of IIT in Europe and East Asia.
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A.

Hypothesis on Determinants of IIT

Identifying determinants of IIT begins with several assumptions from the
new theories of international trade (Krugman 1979, Lancaster 1980, Brander
1981, Helpman 1987, Feenstra et al. 2001). The most widely shared assumption is
that the level of IIT is directly related to the level of gross domestic product
(GDP) per capita. To explain this causality, Barker (1977) proposes that the
demand for variety of goods (differentiated goods) increases as per capita income
increases. In the same vein, Hirsch (1977) illustrates that differentiated products
are generally capital-intensive and typical products of rich countries. This
argument is taken as axiomatic, which explains the high IIT share in trade
between developed countries. Principal determinants of IIT are as follows.
1.

Per Capita Income

Given that the demand for differentiated products is more important in
developed countries, a country’s per capita income, represented by GDP per
capita, is supposed to be positively correlated to its IIT level. Less developed
countries tend to be specialized in export of less differentiable products and have
less import demand for differentiated products.
2.

Difference in Factor Endowments/Difference in Consumer Tastes

The two determinants represent different aspects: the difference in factor
endowments concerns mainly difference in export composition, while the
difference in consumer tastes explains difference in import composition.
However, both determinants are often represented by a same proxy variable,
difference in GDP per capital between a pair of countries.16
Differences in factor endowments lead to development of different
comparative advantages, which contribute to interindustry trade. The more two
countries are different in factor endowment, the less IIT share they are supposed
to have in trade between them.
Differences in consumer tastes are also expected to be negatively
correlated to IIT share. Given that IIT is trade between similar goods, the more
two countries are different in consumer tastes, the less likely they have important
IIT share in trade between them (Linder 1961).
However, interpreting the two determinants empirically requires a cautious
approach, because their proxy, difference in GDP per capita, does not inform the
level of development of the pair of countries. For example, a pair of developed
16
This specification is used by Helpman (1987). Helpman and Krugman (1985) consider difference in GDP
per capita between a pair of countries as proxy of difference in factor endowments (ratio capital/labor). A number
of studies follow their interpretation in the absence of real ratio capital/labor.
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countries and a pair of developing countries can have a same value of difference
in GDP capita, while the latter is not expected to have a high IIT share. To avoid
this shortcoming at the empirical level, it is necessary to pay attention to the
composition of country pairs.
3.

Difference in Industrial Structure

The difference in industrial structure is expected to be negatively
correlated to the level of IIT. If two countries are more similar in industrial
structure, it is more likely that trade between them is of intra-industry nature,
especially when both are developed countries. Assuming that the industrial
structure is reflected by the trade structure (export), the difference in industrial
structure can be represented in the following way.
4.

Distance

Geographical distance is often used as a proxy variable for transaction cost.
While distance is assumed to be negatively related to IIT level, the theoretical
models of IIT do not explicitly explain how the distance exerts an influence on
IIT between countries. It is assumed that differentiated products are less sensitive
to the geographic distance than relatively homogenous products, because the
differentiation can create a monopolistic situation for each demand.
5.

Trade Orientation

Trade orientation is defined as overall effect of all unidentified factors on
trade. Following Balassa (1986), Balassa and Bauwens (1987), Stone and Lee
(1995) and Clark and Stanley (1999), a proxy for trade orientation (TO) is defined
as residuals (ε) from the following regression.
logPCT  c   log GDPPC   log POP  

(14)

where PCT = per capita trade
GDPPC = GDP per capita
POP = population
In open economies, certeris paribus, a country’s per capita trade can be
largely explained by its level of GDP per capita (positive correlation) and by its
population (negative correlation). The residual ε that the two variables do not
explain can be interpreted as a part related to TO. The share of IIT is expected to
be positively correlated to TO.
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6.

Country Size

It is difficult to explain clearly how country size is related to the level of
IIT. Speculative arguments on this relation are as following. Large countries can
take advantage of their large domestic markets as outlets for their products. This
enables them to have an evenly developed industrial structure, in which each
industry can achieve its minimum level of economies of scale. In contrast, small
countries are more likely to be specialized in a limited number of industries,
which leads them to be oriented to interindustry trade. This argument can be
justified in the following two cases. First, for small developed countries, domestic
markets are too small to absorb their own production and so, from the beginning
of their industrialization, they have aimed to export their products to their larger
trading partners. This may lead to interindustry-oriented trade pattern. Second, for
small developing countries, their trade is rather interindustry in nature, because
their products are essentially primary commodities and low-technology products
that are less differentiable.
Country size is often used as a proxy for sectoral economies of scale
(Helpman and Krugman 1985), which allows for differentiation of products and
IIT (Brülhart 1995).17 Therefore, ceteris paribus, variety of products and the share
of IIT are positively related to country size.
However, important country size does not mean that the country has a high
level of GDP per capita, which is likely to exert the most decisive influence on
the share of IIT (e.g., the People’s Republic of China, India). Achieving
economies of scale in production of medium- and high-technology products
suppose implicitly that producing countries are already rich enough to have
sufficient domestic demand on these products. Therefore, country size with
economies of scale can be identified only for developed countries, i.e., European
countries.
B.

Regression Model
1.

Data

For a regression analysis on the share of IIT in intraregional trade in
Europe and in East Asia, the GL index (bias-corrected one) is used as a dependent
variable. It is calculated on a bilateral basis from the same dataset used in Section
IIA. The period covers 5 years (2001–2005), giving 900 observations for the
European countries (182 country pairs for each year) and 615 observations for the
East Asian countries (123 country pairs for each year).
17
As far as internal economies of scale at the firm level is concerned, minimum efficient scale (MES) is
preferred to economic size, i.e., GDP (see Caves et al. 1975). Here, the focus is on external economies of scale.
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2.

Regression Model

The GL index is regressed against the following independent variables as
presented in the equation 15.18
 GDPPCEX , GDPPC IM , GDPEX , GDPIM , ABS_DIFF_GDP, 
GL  f 

 ABS_DIFF_GDPPC, DIFF_EX_STR, DIST, TO


(15)

Variables (expected coefficient sign)
Dependent variable:
GL = bias corrected GL index - equation 5
Independent variables:
GDPPCEX = GDP per capita of exporting country (+)
GDPPCIM = GDP per capita of importing country (+)
GDPEX = GDP of exporting country (+)
GDPIM = GDP of importing country (+)
ABS_DIFF_GDP = absolute difference in GDP between a pair of countries (ambiguous)
ABS_DIFF_GDPPC = absolute difference in GDP per capita between a pair of countries (-)
DIFF_STR_EX = difference in export structure (-)19
DIST = geographic distance between capitals of two countries (-)
TO = trade orientation (+)
Dummy variables:
COMBORDER = takes the value 1 if exporter and importer share a common border,
0 (+) otherwise
LANGUAGE = takes the value 1 if exporter and importer share a common language,
0 (+) otherwise
T+year = time dummy variables reflecting business cycle
DEU = Germany
FRA = France
GBR = United Kingdom
ITA = Italy
NIE-1 = newly industrialized economies: Hong Kong, China; the Republic of Korea; Singapore;
Taipei,China
NIE-2 = Indonesia, Malaysia, the Philippines, Thailand
Country or group dummy variables = ASEAN, JPN (Japan), CHN (People’s Republic of China)

18
19

Log transformation of variables is used for regression analyses.
Difference in export structure (DES) between two countries is calculated over 121 industries (ISIC 3n

DES  

xik

Xi



x jk

k 1
digit level) from the following formula:
where
xik = export share in industry k of country I
xjk = export share in industry k of country j
Xi,and Xj = total exportation of countries i and j

Xj
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C.

Empirical Results
1.

Intra-Industry Trade in Europe

Table 8 summarizes the results of regression analysis on IIT (measured by
the GL index) between pairs of European countries over the period 2001–2005.20
Values of Adjusted R2 are constant (0.63–0.64) over several analyses
whose results are reported in columns 1–4. Compared to analysis of a year, the
panel analysis provides improved statistical significance for some variables such
as GDPPCEX and GDPPCIM . GDPEX and GDPIM are positively correlated to the
level of IIT and their coefficients are statistically significant, consistent with the
paper’s hypothesis. However, GDPPCEX and GDPPCIM are negatively correlated
to the level of IIT, contrary to the hypothesis that per capita income level is
positively correlated to IIT. These findings suggest that for European countries,
the share of IIT is higher between large and low-income countries.
Differences in GDP and in GDP per capita between a pair of countries tend
to have a positive impact on the level of IIT, which contradicts the initial
assumption. Both variables ABS_DIF_GDP and ABS_DIFF_GDPPC have
positive and statistically significant coefficients, even though they are relatively
low. Difference in export structure, DIFF_STR_EX, has a coefficient of –0.95,
which is statistically significant and is consistent with expectations. The more
similar export structures are between two countries, the higher their level of IIT.
The variable for distance has a negative coefficient, as observed in most
analyses using gravity models. Given that a typical coefficient of distance in
gravity models is –0.6,21 the less important effect of distance on IIT conforms to
expectations. However, neighborhood turns out to be negatively related to the
share of IIT in Europe. Common language and trade orientation do not show
statistically significant coefficients, the same with dummy variables on countries.
These findings suggest that IIT between European countries is not determined by
country-specific factors, but by industry-specific factors.

20
21

is –0.6.

The same data as were used in Section IIA.3 are used.
According to Leamer and Levinsohn (1994), the typical coefficient of distance in gravity models of trade
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Table 8. Summary of Regression Results on IIT in Europe

C
LOG(GDPEX)
LOG(GDPIM)
LOG(GDPPCEX)
LOG(GDPPCIM)
LOG(ABS_DIFF_GDP)
LOG(ABS_DIFF_GDPPC)
DIFF_STR_EX
TO
LOG(DIST)
COMBORDER
LANGUAGE
DUM_DEU_EX
DUM_DEU_IM
DUM_FRA_EX
DUM_FRA_IM
DUM_GBR_EX
DUM_GBR_IM
DUM_ITA_EX
DUM_ITA_IM
T2005
T2004
T2003
T2002
Included Observations
Adjusted R-squared
S.E. of Regression
Durbin-Watson Stat
Akaike Info Criterion
Schwarz Criterion
F-statistic
Prob(F-statistic)

2001
–0.19(1.61)
0.14***(0.05)
0.14***(0.05)

2003
–3.93**(1.61)
0.17***(0.05)
0.17***(0.05)

2005
–4.14***(1.58)
0.19***(0.04)
0.17***(0.05)

2001-05
–1.38**(0.54)
0.14***(0.02)
0.16***(0.02)

–0.13*(0.07)
–0.12*(0.07)
0.06***(0.02)
0.04**(0.02)
–1.14***(0.35)
–0.01(0.06)
–0.24***(0.05)
–0.15*(0.08)
0.00(0.09)
–0.29**(0.11)
–0.29**(0.12)
–0.31***(0.10)
–0.32***(0.11)
–0.22**(0.11)
–0.23*(0.12)
–0.25**(0.10)
–0.25**(0.10)

0.00(0.07)
0.00(0.07)
0.05***(0.02)
0.03*(0.02)
–1.05***(0.20)
0.00(0.07)
–0.20***(0.05)
–0.10(0.08)
0.09(0.09)
–0.36***(0.11)
–0.35***(0.11)
–0.32***(0.10)
–0.32***(0.11)
–0.29***(0.10)
–0.29**(0.11)
–0.29***(0.10)
–0.29***(0.10)

–0.01(0.07)
–0.02(0.07)
0.06***(0.02)
0.05***(0.02)
–1.03***(0.19)
–0.04(0.06)
–0.20***(0.04)
–0.09(0.08)
0.01(0.09)
–0.36***(0.11)
–0.35***(0.11)
–0.35***(0.10)
–0.33***(0.11)
–0.35***(0.10)
–0.32***(0.11)
–0.33***(0.10)
–0.31***(0.10)

–0.11***(0.02)
–0.06**(0.03)
0.05***(0.01)
0.03***(0.01)
–0.95***(0.09)
–0.01(0.03)
–0.24***(0.02)
–0.12***(0.03)
0.04(0.04)
–0.28***(0.05)
–0.33***(0.05)
–0.27***(0.04)
–0.32***(0.05)
–0.24***(0.04)
–0.29***(0.05)
–0.24***(0.04)
–0.27***(0.04)
–0.12***(0.03)
–0.17***(0.03)
–0.11***(0.03)
–0.04(0.02)

182
0.63
0.23
1.74
0.03
0.38
16.89
0.00

182
0.63
0.23
1.91
0.04
0.39
17.46
0.00

182
0.63
0.23
1.77
0.00
0.36
17.49
0.00

908
0.64
0.23
1.8
-0.1
0.03
71.75
0.00

GL = Grubel and Lloyd index, IIT = intra-industry trade.
***, **, and * indicate statistical significance at 1%, 5%, and 10%, respectively.
Note: Standard errors are given in parentheses. Dependent variable: bias-corrected GL index. Method: least
squares.
Source: Author’s calculation.

Table 9 summarizes how signs of the coefficients conform to initial
assumptions. In interpreting the regression results, especially on GDP and GDP
per capita related variables, it should be noticed that the European countries are
largely developed countries.
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Table 9. Coefficient Conformity Table to Initial Assumptions
Variables with coefficients
conforming to the assumptions
Variables with coefficients contrary to
the assumptions
Variables with statistically
nonsignificant coefficients

GDPEX(+), GDPIM(+), DIFF_STR_EX(-), DIST(-)
GDPPCEX(-), GDPPCIM(-), ABS_DIFF_PIB(+),
ABS_DIF_PIBPH(+), COMBORDER(-)
TO(-), LANGUAGE(+)

Source: Author’s summary from Table 8.

2.

Intra-industry Trade in East Asia

Table 10 summarizes the results of regression analysis on IIT between the
East Asian countries. As mentioned previously, East Asia includes both
developed countries and developing ones. This requires a different approach in
examining results from the previous European case. Adjusted R2 are less stable
over analyses of different years and lower than those shown in the European case.
The panel analysis reported in column 4 reports 0.50 as adjusted R2 and increased
statistical significance of some variables, especially country dummies.
GDPEX and GDPIM have positive and statistically significant coefficients,
which are higher than the same coefficients in the analyses on IIT in Europe.
However, most of other variables, including difference in export structures, do
not report statistically significant coefficients. The only exception is trade
orientation with a positive coefficient.
We include several dummy variables indicating possible groupings of
countries. These dummies allows for capturing “group effect” on IIT. NIE-1 has a
negative coefficient at 1% level, while NIE-2 has a positive coefficient at the
10% level. This means that the trade pattern between NIE-1 has less of an IIT
nature than that between NIE-2. However, NIE-1+Japan consisting of the NIE-1
and Japan has a positive and statistically significant coefficient. This illustrates
that the trade pattern between individual countries of NIE-1 and Japan is
characterized by IIT, while trade between NIE-1 has a low share of IIT. IntraASEAN trade takes on more features of IIT than extra-ASEAN trade.
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Table 10. Summary of Regression Results on IIT in East Asia
C
LOG(GDP_EX)
LOG(GDP_IM)
LOG(GDPPC_EX)
LOG(GDPPC_IM)
LOG(ABS_DIFF_GDP)
LOG(ABS_DIFF_GDPPC)
DIFF_STR_EX
TO
LOG(DIST)
COMBORDER
LANGUAGE
NIE_1
NIE_2
NIE_1_JAPON
INTRA_ASEAN
EXTRA_ASEAN
DUM_JPN_EX
DUM_JPN_IM
DUM_CHN_EX
DUM_CHN_IM
T2005
T2004
T2003
T2002
Included observations
Adjusted R-squared
S.E. of Regression
Durbin-Watson Stat
Akaike Info Criterion
Schwarz Criterion
F-statistic
Prob(F-statistic)

2001
2003
2005
–12.07***(1.86) –8.72***(1.91) –6.41***(1.93)
0.45***(0.08) 0.31***(0.09) 0.30***(0.09)
0.42***(0.08) 0.28***(0.08) 0.29***(0.09)
0.09(0.08)
0.06(0.09)
–0.01(0.09)
0.07(0.09)
0.02(0.10)
–0.03(0.10)
–0.02(0.08)
0.04(0.08)
–0.04(0.08)
–0.07(0.06)
–0.03(0.06)
–0.03(0.07)
0.61(0.46)
0.41(0.45)
0.01(0.55)
0.13(0.20)
0.22(0.21)
0.15(0.21)
0.05(0.11)
–0.01(0.13)
–0.03(0.13)
0.09(0.17)
–0.12(0.20)
–0.17(0.20)
0.34**(0.15)
0.35*(0.18)
0.29*(0.18)
–0.66**(0.28) –0.78**(0.33) –0.81**(0.32)
0.07(0.20)
0.29(0.23)
0.14(0.23)
0.38(0.35)
0.62(0.36)
0.78**(0.37)
0.38*(0.22)
0.19(0.23)
–0.11(0.22)
0.13(0.22)
0.13(0.24)
0.07(0.22)
–1.86***(0.33) –1.59***(0.35) –1.36***(0.34)
–1.64***(0.42) –1.32***(0.42) –1.20***(0.40)
–0.89***(0.29)
–0.60*(0.33)
–0.63*(0.33)
–0.94***(0.29) –0.73**(0.35) –0.73**(0.35)

132
0.58
0.5
2.17
1.58
2.04
10.06
0.00

132
0.39
0.57
2.28
1.87
2.33
5.21
0.00

132
0.4
0.56
2.35
1.84
2.3
5.33
0.00

2001–2005
–8.88***(0.81)
0.35***(0.04)
0.32***(0.04)
0.04(0.04)
0.01(0.04)
0.00(0.03)
–0.03(0.03)
0.24(0.20)
0.19**(0.09)
–0.01(0.05)
–0.08(0.08)
0.29***(0.07)
–0.78***(0.14)
0.17*(0.10)
0.67***(0.16)
0.19*(0.10)
0.13(0.10)
–1.64***(0.15)
–1.39***(0.17)
–0.69***(0.14)
–0.80***(0.14)
–0.15**(0.07)
–0.06(0.07)
–0.03(0.07)
–0.09(0.07)
660
0.5
0.54
2.23
1.63
1.8
28.78
0.00

GL = Grubel and Lloyd index, IIT = intra-industry trade.
***, **, and * indicate statistical significance at 1%, 5%, and 10%, respectively.
Note: Standard errors are given in parentheses. Dependent variable: bias-corrected GL index. Method: least
squares.
Source: Author’s calculation.
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Table 11 summarizes the findings on whether coefficients conform with
the initial assumptions. With the exception of GDPEX and GDPIM, most of
nondummy variables do not explain IIT between East Asian countries.
Surprisingly, it is rather the dummy variables indicating country groupings that
show considerable explanatory power. In this regard, NIE_1_JAPAN, NIE_2, and
LANGUAGE are prominent. In fact, LANGUAGE indicates mainly Chinesespeaking countries. This confirms that IIT in East Asia takes place principally
within the “subgroups” of more developed countries of the region.
Table 11. Coefficient Conformity Table to Initial Assumptions
Variables with coefficients conforming to
the assumptions
Variables with coefficients contrary to the
assumptions

GDPEX(+), GDPIM(+), LANGUAGE(+)

Variables with coefficients contrary to the
assumptions

GDPPCEX(+), GDPPCIM(+),
ABS_DIFF_GDP(+),
ABS_DIFF_GDPPC(-), DIFF_STR_EX
(-), TO(-), DIST(-), COMBORDER(-),
LANGUAGE(+)

Dummy varaibles (subregional groups) with
positive and statistically significant
coefficients

NIE_1_JAPAN, NIE_2, Intra_ASEAN

Source:

Author’s summary from Table 10.

VI. CONCLUSION

This paper reviewed the development of intra-industry trade in Europe and
East Asia. Using a Grubel–Lloyd index to measure the share of IIT, it is found
that the share of IIT is higher in intra-European trade than in intra-East Asian
trade. Given that IIT characterizes trade between developed countries, a higher
share of IIT in Europe conforms to expectations.
However, it is notable that the share of IIT has increased faster in East Asia
than in Europe. The industrialized countries in East Asia (Japan and the NIEs-1)
have a markedly higher GL index on their intraregional trade than the average
share of IIT in Europe. This finding suggests that convergence is under way
between the two regions in terms of inter/intra-industry trade pattern. Upon
quantifying marginal intra-industry trade, which informs about the direction of
trade dynamics either to interindustry trade or to IIT, it is observed that the
evolution of intra-East Asian trade has been more biased toward IIT than intraEuropean trade has been since the mid-1990s.
Counting bilateral trade flows and export and import unit values, trade is
divided into three types: (i) one-way trade, (ii) two-way trade of vertically
differentiated products, and (iii) two-way trade of horizontally differentiated
products. Although considered as IIT, the last two types of trade are different in
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nature. It is assumed that only HIIT is authentic IIT based on differentiation of
products. Through the empirical analyses over manufacturing industries, it is
found that the share of HIIT in intra-European trade is very high compared to that
in intra-East Asian trade. It can be concluded that a large part of IIT in intra-East
Asian trade is actually VIIT. Even developed countries in East Asia (Japan and
NIEs-1) have a lower share of HIIT in their intraregional trade than the European
average share of HIIT. This is because their HIIT is oriented mainly to developed
countries in North America and Europe.
To identify the determinants of IIT in Europe and in East Asia, two sets of
regression analyses were performed, one for intra-European IIT and the other for
intra-East Asian IIT. The two regions have different determinants for their IIT.
Although GDP related positively to share of IIT (represented by GL index of
intraregional trade) in both regions, the difference in export structures is
negatively related to the share of IIT in Europe. This suggests that IIT takes place
more between developed countries with a similar industrial structure. In intraEast Asian trade, dummy variables on different groupings of countries have
explanatory power to IIT, of which Japan and NIEs-1 is the most remarkable.
This suggests that IIT in intra-East Asian trade takes place mainly between
developed countries in East Asia.
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Key Indicators for Asia and the Pacific 2011

$75.00 plus courier charges / ISSN: 0116-3000 / 978-92-9092-154-7
The Key Indicators for Asia and the Pacific 2011 (Key Indicators 2011), the 42nd
edition of this series, is a statistical data book presenting economic, financial, social,
and environmental indicators for the 48 regional members of the Asian Development
Bank (ADB). This issue of the Key Indicators presents in Part I a special chapter—
Toward Higher Quality Employment in Asia—followed by statistical tables in
Parts II and III with short, nontechnical commentaries on economic, financial,
social, and environmental developments. Part II comprises the first set of statistical
tables and commentaries, which look at the MDGs and progress in the region toward
achieving key targets. The second set of tables, which are in Part III, is grouped
into seven themes providing a broader picture of economic, financial, social, and
environmental developments. The aim of the publication is to provide the latest
key statistics on development issues concerning Asian and Pacific economies to
a wide audience including policy makers, development practitioners, government
officials, researchers, students, and the general public. This year, the ADB also
presents the Framework of Inclusive Growth Indicators, a special supplement to the
Key Indicators.
The Key Indicators 2011 is divided into the following parts:
•
•
•
•
•

Highlights
Part I: A special chapter on "Toward Higher Quality Employment in Asia"
Part II: Millennium Development Goals
Part III: Regional Tables
Part IV: Definitions

Country tables, available only in CD-ROM and through ADB's website, carry a
20-year time-series of data on














population
price indexes
international reserves
labor force
money and banking
exchange rates
national accounts
government finance
external indebtedness
production
external trade
energy
balance of payments

For information and to order, unless otherwise specified, write to:
Publications Unit, Asian Development Bank,
6 ADB Avenue, Mandaluyong City, 1550 Metro Manila, Philippines
or e-mail
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Asian Development Outlook 2011: South-South Economic Links
$75.00 plus courier charges / ISBN: 978-92-9092-220-9 (print);
978-92-9092-285-8 (web)

The annual Asian Development Outlook provides a comprehensive analysis of
economic performance for the past year and offers forecasts for the next 2 years for
the 45 Asian economies that make up developing Asia.
The Asian Development Outlook 2011 emphasizes two important challenges that
developing Asia must resolve to sustain the inclusive growth that is needed to
eliminate poverty in the region. The immediate problem is tackling rising consumer
price pressures. Inflation's insidious effects call for preemptive action to contain it
before it begins to accelerate. The poor are the most vulnerable, particularly from
rising food prices.

Asian Development Outlook 2011 Update: Preparing
Transition

for

Demographic

$75.00 plus courier charges / ISSN:1655-4809 (print) / ISBN: 978-92-9092-390-9
(print), 978-92-9092-392-3 (web)
The annual Asian Development Outlook, generally launched in April, presents an
analysis of developing Asia’s recent economic performance plus its prospects for
the next two years. This Update shows whether these forecasts were met, explaining
divergence between forecasts and the actual outturn, and firms the forecasts for the
next 18 months or so.
The Update expects developing Asia to sustain its robust growth over the next 2
years, despite the tepid outlook for the United States, the eurozone, and Japan. The
region will be buttressed by healthy domestic demand and buoyant intraregional
trade. Managing inflation has to be a key focus for policy makers, to allow for
inclusive growth.
Such growth includes the elderly, who are all too often left behind as Asia’s
traditional family networks weaken. As the elderly will form an ever-larger share
of the region’s population over the next few decades, states will have to ensure their
economic security—and meet the wider economic implications for society.

For information and to order, unless otherwise specified, write to:
Publications Unit, Asian Development Bank,
6 ADB Avenue, Mandaluyong City, 1550 Metro Manila, Philippines
or e-mail
adbpub@adb.org

NEW ADB TITLES
Finding Balance 2011: Benchmarking the Performance of State-Owned
Enterprises in Fiji, Marshall Islands, Samoa, Solomon Islands, and Tonga
(2011)
Volumes I and II
ISBN: 978-92-9092-205-6

This study reveals the core drivers of state-owned enterprises (SOEs) performance,
illustrates how rapid progress can be made in placing SOEs on sound commercial
footing, and demonstrates the importance of political will for successful SOE reform.

Rural and Microfinance in the Lower Mekong Region:
Policies, Institutions, and Market Outcomes (2011)
$32.00 plus courier charges / ISBN: 978-92-9092-227-8 (print);
978-92-9092-228-5 (web)

This study examines progress in rural and microfinance in Cambodia, the Lao
People's Democratic Republic, and Viet Nam over the past decade, in comparison
with industry standards set by international best practices. The study focuses on the
policy environment, including regulatory norms and their implementation, as well as
support provided to financial infrastructure, and the impact of this environment on
the development and performance of institutions providing rural and microfinance
services. This examination helps guide government and international development
agencies as to which types of interventions can be most supportive of efficient and
sustainable institutions that provide financial products and services to the poor,
especially those in rural areas.

The Dynamics of Asian Financial Integration: Facts and Analytics (2011)
Edited by Michael Devereux, Philip Lane, Cyn-Young Park, Shang-Jin Wei
ISBN: 978-0-415-59551-3
Buy the Book from Routledge *

The book attempts to achieve two goals by assessing the degree of regional and
global financial integration and unveiling the drivers of such integration. First, it
lays out analytical frameworks that are foundations for measuring the degree of
integration in the financial asset market and direct investment flows, business
cycle synchronization and financial contagion, and consumption and output risksharing. Second, by applying the rigorous frameworks, the book provides an upto-date assessment of the extent of regional and global financial integration in
Asia, documenting the complexity in the different patterns of the integration and
quantifying their consequences. Its chapters look into three broad aspects of regional
and global financial market integration: (i) measurement of regional and global
financial integration, (ii) understanding dynamics of regional financial integration
versus global financial integration, and (iii) welfare implications from regional
financial market integration amid financial globalization.
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The global financial crisis presents a timely opportunity for Asian policy makers to
rethink their strategies for financial deregulation and liberalization, and carefully
reconsider a next step for further integration among regional financial markets and
beyond. An ultimate question is whether and to what extent financial integration
is beneficial for economic growth. By assessing the progress of regional financial
integration in East Asia in relation to the trend of financial globalization, this book
will help address some of these challenges facing the region's policy makers.

Enhancing Social Protection in Asia and the Pacific (2011)
$48.00 plus courier charges / ISBN: 978-92-9092-224-7 (print);
978-92-9092-245-2 (web)

On 21-22 April 2010, the Asian Development Bank (ADB) organized a social
protection conference in Manila. Interest in social protection has been growing
since the global financial crisis heightened awareness of the many millions of people
in Asia and the Pacific who live in poverty or vulnerable situations. Thus, policy
makers are now keen to develop social protection systems that can assist people to
both leave and stay out of poverty. The conference brought together people from
ADB, its developing member countries, partner agencies, research institutes, and
civil society organizations to exchange valuable experience and information and
discuss ideas on how to develop social protection and expand it for the well-being of
people in Asia and the Pacific.
This book features selected papers from the conference that respond to the need for
integrated and inclusive social protection to improve the quality of peoples' lives and
livelihoods. Specific areas emphasized are health insurance, pensions, the informal
sector, measures targeting children, and measuring and monitoring social protection.

Methodology for Impact Assessment of Free Trade Agreements (2011)
ISBN: 978-92-9092-197-4

This publication displays the menu for choice of available methods to evaluate the
impact of Free Trade Agreements (FTAs). It caters mainly to policy makers from
developing countries and aims to equip them with some economic knowledge and
techniques that will enable them to conduct their own economic evaluation studies on
existing or future FTAs, or to critically re-examine the results of impact assessment
studies conducted by others, at the very least.
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Costs and Benefits of Economic Integration in Asia (2011)
ISBN: 9780199753987

To recover from recession, the global economy must rely on the strong performance
of developing Asian economies, and it has become clear not only in Asia that
regional cooperation and integration is key to regional economic development.
Heavily reliant on external demand as an impetus to growth and closely linked to
global financial markets, Asian economies are becoming closely integrated through
trade, investment, and financial transactions. But how closely integrated are they,
and what are the real benefits of integration?
In line with its goal to foster economic growth and cooperation in the region, the
Asian Development Bank, with Robert J. Barro and Jong-Wha Lee, have collected a
formidable group of scholars to tackle the issues related to these questions. Costs and
Benefits of Economic Integration in Asia offers quantifiable results from the field's
top economists on cooperation and integration in the areas of trade, investment,
and finance in Asia. Appealing to scholars, policymakers, and interested general
readers, the book is an authoritative diagnosis of initiatives seeking to promote
regional economic integration. It examines two broad divisions of cooperation and
integration: monetary and financial, and trade and investment. Specific enquiries
include such topics as comparisons to other regions such as Eastern Europe and
Latin America, the effects of regional free trade agreements on overall trade and
welfare, the distribution of benefits of unevenly distributed resource wealth among
the region's economies, the possibility and desirability of an East Asian currency
union, business cycle synchronization and its relationship with inflation targeting
regime and trade, pre-World War I Asian monetary systems, the computation of the
extent of foreign and domestic content in a country's exports, and many more.
After financial disaster, the world's economy is changing drastically, and Asia will
play a pivotal role in how these changes occur. Costs and Benefits of Economic
Integration in Asia is an essential reference on the controversy and consensus on
economic integration, and how it will influence individual Asian countries, the
region as a whole, and the world, for decades to come.
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Poverty, Inequality, and Inclusive Growth in Asia:
Measurement, Policy Issues, and Country Studies (2010)
Edited by Juzhong Zhuang
$99.00 (hardbound) / ISBN: 9781843318453

While Asia's growth record in recent decades has been remarkable, there is growing
concern that the benefits have not been equitably shared. Poverty remains high
despite the recent decline and inequality is increasing. Recognizing the potentially
negative social, economic, and political consequences of these trends, more and
more Asian countries are adopting inclusive growth as the goal of development
policy.
This book presents selected studies on inclusive growth carried out at the Asian
Development Bank. It looks at recent trends of income and non-income inequalities
and poverty in the region; discusses the underlying driving forces; examines the
concept of inclusive growth; and provides in-depth analysis of key policy pillars of
an inclusive growth strategy, including employment, access to public services, social
protection, and governance and institutions. The book also includes six country
studies presenting rich information on growth, poverty, and inequality dynamics
in the People's Republic of China, Nepal, the Philippines, Thailand, and Viet Nam.

Central Asia Atlas of Natural Resources (2010)

$129.95 plus courier charges / ISBN: 978-971-561-886-1
The Atlas brings to its readers a sense of the beauty and wealth in Central Asia,
the issues its people face in using and conserving natural resources, and the efforts
toward sustainable development. Consisting of Kazakhstan, the Kyrgyz Republic,
Tajikistan, Turkmenistan and Uzbekistan, Central Asia is a vast land mass separating
the countries of Eastern Europe and the Caucasus from East and South Asia. Its land
is mainly sandy deserts, capped in the north by green plains of the Central Asian
Steppe and cradled in the south and east by soaring snow clad mountain ranges.
Rich with oil and gas and a variety of plants and animals, some parts of the region
are "crossroads" for Asian and Mediterranean species, while others are centers
of endemic species. The countries share a family of languages and are all newly
independent nations that must use their natural resources wisely for a sustainable
future.

NEW ADB TITLES
Strengthening Inclusive Education (2010)

$24.00 plus courier charges / ISBN: 978-92-9092-034-2
Inclusive education addresses the diverse learning needs of all kinds of learners.
It reaches out to excluded groups and goes beyond providing physical access to
learning institutions to encompass academic and instructional access to learning
concepts. This report clearly presents the development of inclusive education and
provides a rationale for strengthening it. The report identifies the various forms of
exclusion from education and stresses the patterns of exclusion by subsector and by
subregion in Asia and the Pacific. It serves two main purposes: as a strategic and
operational guide for ADB and its education sector staff in strengthening inclusive
education projects in developing member countries; and as an informative resource
for education ministries, institutions, and other stakeholders of education in the
region.

Unleashing Economic Growth:
Region-Based Urban Development Strategy for Nepal (2010)
By KyeongAe Choe and Pushkar Pradhan
$32.00 plus courier charges / ISBN: 978-92-9092-021-2

The book provides an overview of the economic, political, and social environment
in Nepal and the challenges confronting the country in eliciting its economic growth
potential. The book provides an insightful framework of an inclusive development
strategy in the context of symbiotic relationships between urban and rural areas as
well as among the three eco-belts, i.e., tarai, hills, and mountain areas. Against this
backdrop, the strategy calls for prioritized and focused investments on the region's
growth potential to induce maximum economic growth impact.

Rural Biomass Energy 2020 in the People’s Republic of China (2010)
$29.00 plus courier charges / ISBN: 978-971-561-879-3

This publication explores the potential of biomass energy to close the urban-rural
energy gap, raise farmer incomes, and address some of the environmental concerns
in the People's Republic of China (PRC). Its findings are useful for other developing
and medium-income countries currently in the process of drawing up their respective
energy-for-all strategies. The report examines the promises and limitations of
leading biomass energy technologies and resources for various distribution scales,
including but not limited to household biogas digesters. The information is based
on lessons learned and experiences from the Asian Development Bank-financed
Efficient Utilization of Agricultural Wastes Project in the PRC, as well as findings
and conclusions from a technical assistance grant to assist the government draft a
national strategy for developing rural biomass energy.

NEW ADB TITLES
Resurging Asian Giants: Lessons from the People’s Republic of China
and India (2010)
$38.00 plus courier charges / ISBN: 978-92-9092-068-7

The economies of the People's Republic of China and India have seen dramatic
growth in recent years. As their respective successes continue to reshape the
world's economic landscape, noted Chinese and Indian scholars have studied the
two countries' development paths, in particular their rich and diverse experiences
in such areas as education, information technology, local entrepreneurship, capital
markets, macroeconomic management, foreign direct investment, and state-owned
enterprise reforms. Drawing on these studies, the Asian Development Bank has
produced a timely collection of lessons learned that serves as a valuable refresher on
the challenges and opportunities ahead for developing economies, especially those
in Asia and the Pacific.

Making a Difference in Mindanao (2010)

By Joel Mangahas
$18.00 plus courier charges / ISBN: 978-92-9092-072-4
Since its inception in 1966, the Asian Development Bank (ADB) has been involved
in the development of Mindanao, which accounts for a large slice of ADB operations
in the Philippines. As of May 2010, ADB had approved 192 public sector/sovereign
loans to the Philippines totaling $11.3 billion. Out of the 184 completed loans, 36
($815.0 million) were exclusive to Mindanao while 30 ($1.2 billion) had national
coverage but with subprojects in Mindanao. Out of the eight active loans, seven ($350
million) have subprojects in Mindanao. This report focuses on ADB's assistance to
the Mindanao island group, particularly on how the project interventions may have
made a difference in the lives of Mindanaoans.

Rebuilding Lives and Homes in Aceh and Nias, Indonesia (2010)
Edited by Florian Steinberg and Pieter Smidt
$37.00 plus courier charges/ISBN: 978-971-561-899-1

In December 2004, a seaquake shook the Indian Ocean, producing a powerful
tsunami. The greatest damage occurred in Indonesia, nearest the quake's epicenter.
The Asian Development Bank responded with a $290 million grant under the
Earthquake and Tsunami Emergency Support Project. Housing accounted for more
of this grant than any other sector. While this book focuses on housing, more broadly
it is about how implementing post-disaster projects under exceedingly difficult
conditions can achieve success, while simultaneously incorporating the communitybased approach recommended by donors. The book's refreshing glimpse into
on-the-ground, post-disaster project implementation contains important lessons for
future disaster-response donor assistance.

NEW ADB TITLES
Attaining Access for All: Pro-Poor Policy and Regulation
for Water and Energy Services (2010)
$35.00 plus courier charges / ISBN: 978-92-9092-139-4

Universal access to safe, reliable energy is a necessary condition for providing the
poor with safe water and sanitation, for maintaining adequate standards of living, and
for achieving any of the Millennium Development Goals. The Asian Development
Bank recognizes the importance of electricity and water access for the poor and has
committed to providing such access by establishing the Energy for All and Water for
All initiatives. While broad efforts aimed at regulatory reform and increasing energy
and water access may be helpful, targeted interventions, measures, and approaches
are often needed to ensure that the poor benefit from these efforts. This publication
identifies specific infrastructure and utility service reform measures that can be taken
to advance the interests of the poor.

Access to Justice for the Urban Poor: Toward Inclusive Cities (2010)
$28 plus courier charges / ISBN: 978-92-9092-044-1

This publication suggests solutions that can be built into the design of urban
development projects undertaken by the Asian Development Bank (ADB) to address
the common problems and grievances of the urban poor, and to improve urban
governance overall.
It also identifies successful or promising community-based approaches to dispute
resolution that can be useful in urban project design.
It uses ADB's Governance policy as a framework for analyzing key findings of
Access to Justice for the Urban Poor, a regional technical assistance grant to four
developing member countries in Asia and the Pacific—Bangladesh, Indonesia, the
Philippines, and Thailand. The findings consist of case studies illustrating typical
problems encountered by the poor in connection with access to urban assets and
services, and identifies the types of grievances or disputes that may arise because
of these issues. The publication reproduces key case studies to illustrate significant
concepts.

Poverty and Sustainable Development in Asia:
Impacts and Responses to the Global Economic Crisis (2010)
$38.00 plus courier charges / ISBN: 978-971-561-900-4

On 28-30 September 2009, the Asian Development Bank, the governments of
the People's Republic of China and Viet Nam, and the ASEAN Secretariat jointly
organized a high-level Asia-wide conference in Ha Noi on the social and environmental
impact of the global economic crisis on Asia and the Pacific, especially on the poor
and vulnerable. The conference also served as the 3rd China-ASEAN Forum on
Social Development and Poverty Reduction and as the 4th ASEAN+3 High-Level
Seminar on Poverty Reduction. It was supported by various development partners.
This book features selected papers from the Ha Noi conference. It is designed with
the needs of policy makers in mind, utilizing field, country, and thematic background
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studies to cover a large number of countries and cases. It is complemented by a
webpage comprising more information about the conference, and all the papers
presented there.
This publication suggests that the crisis is an opportunity to rethink the model of
development in Asia for growth to become more inclusive and sustainable. Issues
that need to be more carefully considered include:
• Closing the gap of dualistic labor markets
• Building up social protection systems
• Rationalizing social expenditures
• Addressing urban poverty through slum upgrading
• Promoting rural development through food security programs in pro-poor
growth potential areas
• Concentrating climate change interventions on generating direct benefits
for the environments of the poor

Infrastructure for a Seamless Asia (2009)

$45.00 plus courier charges / ISBN: 978-4-89974-028-5
In view of Asia’s enormous untapped economic potential and the ongoing global
economic crisis, the challenge now is to build efficient and seamless connections
across Asia and to the rest of the world to foment a more competitive, prosperous,
and integrated region. This book addresses major challenges in developing regional
infrastructure—both hard and soft—in Asia, specifically exploring the costs and
benefits, financing requirements, and infrastructure priorities in the region. The study
analyzes the European and Latin American experiences in assessing institutions,
policies, and frameworks necessary to foster regional cooperation. In addition, this
ADB/ADBI flagship study evaluates existing regional infrastructure programs,
policies, and institutions, and makes recommendations to meet these challenges,
providing a framework for pan-Asian infrastructure cooperation. The key message
of the book is that now is the time to forge ahead with the goal of integrating this vast
and diverse region to foster lasting prosperity for all its citizens through the building
of pan-Asian infrastructure connectivity.

Inclusive Growth, Full Employment, and Structural Change:
Implications and Policies of Developing Asia (2009)
By Jesus Felipe

Order Information
International: Buy from Anthem Press*
South Asia: Buy from Anthem Press India*
Rest of Asia: Contact ADB for information about purchasing copies.
E-mail or fax the Publications Unit at +632 636 2648
ISBN: 978-1-84331-7-906
This book argues that structural change (reallocation of resources across sectors and
higher diversification and sophistication of production and exports) is the key to
sustained and fast growth in developing Asia. However, fast structural change often
leads to higher unemployment. For this reason, the book details a host of policy
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prescriptions—taken collectively to produce “inclusive growth”—aimed at fostering
full employment, as the most direct way of improving the well-being of the people,
especially the most disadvantaged. To achieve inclusive growth, governments must
commit efforts and resources to pursue full employment. The latter delivers great
benefits, including higher income and taxes; and reduces poverty and misery.

National Strategies for Regional Integration:
South and East Asian Case Studies (2009)

Edited by Joseph Francois, Pradumna B. Rana, and Ganeshan Wignaraja
£80.00 (hardbound) / ISBN: 978-184-331-789-0
£25.00 (softbound) / ISBN: 978-085-728-993-3
Order directly from Anthem Press
75-76 Blackfriars Road, London SE1 8HA
United Kingdom
Tel : +44 (0)20 7401 4200
Fax : +44 (0)20 7401 4201
E-mail: info@wpcpress.com
Regional integration is gathering momentum in Asia. This study examines the
diverse experience of regional integration of South and East Asian economies during
the last two decades and offers lessons for latecomers. The global economic crisis
is expected to merely dampen rather than halt the pace of Asian integration. Global
recovery will give renewed impetus to Asian integration.
East and South Asia include the world’s largest and most dynamic open economies
alongside several least developed countries. Using a set of country cases based on
a similar framework, the study addresses an important policy question: how can
each country’s integration with its neighbors and more distant regional economies
be improved? Of the eight country studies, five are from South Asia (India, Pakistan,
Bangladesh, Nepal, and Sri Lanka) and three are from East Asia (the People’s
Republic of China, Thailand, and Singapore). The country cases—which differ by
per capita income, country size, and location—provide fascinating insights on the
relationship between regional economic performance and strategies for regional
integration at the country level.

For information and to order, unless otherwise specified, write to:
Publications Unit, Asian Development Bank,
6 ADB Avenue, Mandaluyong City, 1550 Metro Manila, Philippines
or e-mail
adbpub@adb.org
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Pension Systems and Old-Age Income Support in East and Southeast Asia
Overview and Reform Directions (2011)
£105.00 (hardback) / ISBN: 978-0-415-69270-0

Old age income support will be one of the biggest social and economic challenges
facing Asia in the 21st century. The growing spotlight on old age income support
is largely due to exceptionally rapid population aging which is fundamentally
reshaping Asia’s demographic profile. A young continent reaping the demographic
di vidend of a large youthful workforce is giving way to a greying continent where
the ratio of retirees to workers is on the rise.
In contrast to industrialized countries, most Asian countries do not yet have mature,
well-functioning pension systems. As a result, they are ill prepared to provide
economic security for the large number of retirees who loom on the region’s horizon.
This book takes a close look at the pension systems of eight countries in East and
Southeast Asia – namely, the People’s Republic of China, Indonesia, the Republic
of Korea, Malaysia, the Philippines, Singapore, Thailand, and Viet Nam—which
encompass a wide range of income and development levels. The book provides a
comprehensive overview of pension systems in the eight countries, including an indepth diagnosis to identify their major weaknesses and shortcomings.
On the basis of the diagnosis, the book sets forth concrete and specific policy options
for reforming Asia’s pension systems. Many policy options for reform are countryspecific. For example, a top priority in the People’s Republic of China is to extend
the pension system to rural areas. At the same time, a number of reforms—such
as the need to extend coverage—resonate across the entire region. Appropriate
reform will enable the region’s pension systems to deliver affordable, adequate and
sustainable old-age economic security.

E q u i t y a n d W e l l -B e i n g : M e a s u r e m e n t
(November 2011)

and

Policy Practice

£100.00 (paperback) / ISBN: 978-0-415-69269-4

Equity is an abstract concept covering philosophical issues such as fairness and
social justice, making its definition and measurement complex. This volume tackles
these complexities head-on. The book is enriched with many empirical analyses
and provides a comprehensive analysis of equity ranging from concepts and
measurements to empirical illustrations and policy implications.
After an extensive discussion on equity in the introduction, this volume begins
with a chapter on well-being where the concepts of functioning and capability are
discussed. This is followed by a few chapters on what an equitable distribution
is and how equity can be measured. The volume then provides a definition and a
methodology to measure equitable growth, examining the relationship between
growth, inequality, and poverty. It also presents various empirical illustrations and
country-specific experiences with three country case studies which assess whether
publicly provided health and education services are equitable in developing Asia,
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examining the extent to which these social services favor the poor as well as the
policy challenges to a more equitable delivery of these services. Finally, these
country studies provide evidence–based policy recommendations to improve equity
in social service delivery in developing countries.
Achieving social equity has long been an important policy goal. There are relatively
few studies on equity. This book aims to help fill this gap with an in-depth analysis
of the issues associated with equity, covering its concept, measurement, and policy
practices and implications.

Global Food Price Inflation and Developing Asia (March 2011)
$23.00 plus courier charges / ISBN: 978-92-9092-269-8 (print);
978-92-9092-282-7 (web)

The specter of high commodity prices has recently reemerged, with global food prices
registering a new peak in February 2011, triggered mainly by production shortfalls
due to bad weather. The 30% hike in international food prices has translated to an
average domestic food price inflation in developing Asia of about 10%. This could
push an additional 64.4 million Asians into poverty, or lead to a 1.9 percentage point
increase in poverty incidence based on the $1.25-a-day poverty line. The frequency
with which food price spikes have occurred in recent years suggests that short- and
long-term solutions need to be implemented to secure food supplies for the world's
growing population.

A Handbook on Using the Mixed Survey for Measuring Informal
Employment and the Informal Sector (March 2011)
$40.00 plus courier charges / ISBN: 978-92-9092-244-5 (print);
978-92-9092-267-4 (web)

This Handbook presents a cost-effective and reliable data collection strategy for
measuring and analyzing informal employment and the informal sector. The
cornerstone of this methodology is a version of the mixed survey that is anchored to
the Labor Force Survey conducted regularly by developing countries. The Handbook
draws from experience in the implementation of the mixed survey in Armenia,
Bangladesh, and Indonesia under regional technical assistance 6430: Measuring
the Informal Sector. It discusses viable methodologies and processes by which data
collected from the mixed survey can be utilized to generate statistics on informal
employment and the informal sector. The empirical evidence that will be produced
can solidify the efforts on these topics, from research to policy making.
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Administrative Data Sources for Compiling Millennium Development
Goals and Related Indicators (March 2011)
$34.00 plus courier charges / ISBN: 978-92-9092-164-6 (print);
978-92-9092-259-9 (web)

The handbook is one of the outputs of the Asian Development Bank regional technical
assistance (TA) on Improving Administrative Data Sources for the Monitoring of the
Millennium Development Goals Indicators. It serves as a reference tool for data
producers on improving administrative data sources for compiling the Millennium
Development Goals and other indicators. Drawing from the experiences of the five
case study countries included in the TA, namely, Mongolia, Nepal, Palau, Sri Lanka,
and Viet Nam, the handbook combines theoretical issues in using administrative
data with the practical problems faced in their use and provides recommendations to
help improve administrative data systems. It also provides information on alternative
data sources for compiling the Millennium Development Goals and other indicators.

A Review of Recent Developments in Impact Evaluation (February 2011)
$25.00 (harcopy) / ISBN: 978-92-9092-284-1 (print), 978-92-9092-292-6 (web)

Impact evaluation aims to answer whether and to what extent a development
intervention has delivered its intended effects, thus enabling evidence-based policy
making. The desire for more hard evidence of the effectiveness of development
interventions has fueled a growing interest in rigorous impact evaluation in the
international development community.
This report discusses the fundamental challenge of impact evaluation, which is to
credibly attribute the impact, if any, to the intervention concerned. It then discusses
the merits and limitations of various impact evaluation methods. It also presents a
survey of recent applications of impact evaluation, focusing on the typical evaluation
problems looked at, methods used, and key findings. The report includes six case
studies and outlines practical steps in implementing an impact evaluation.

A Review of Recent Developments in Impact Evaluation (February 2011)
$25.00 plus courier charges / ISBN: 978-92-9092-284-1 (print);
978-92-9092-292-6 (web)

Impact evaluation aims to answer whether and to what extent a development
intervention has delivered its intended effects, thus enabling evidence-based policy
making. The desire for more hard evidence of the effectiveness of development
interventions has fueled a growing interest in rigorous impact evaluation in the
international development community. This report discusses the fundamental
challenge of impact evaluation, which is to credibly attribute the impact, if any, to
the intervention concerned. It then discusses the merits and limitations of various
impact evaluation methods. It also presents a survey of recent applications of impact
evaluation, focusing on the typical evaluation problems looked at, methods used,
and key findings. The report includes six case studies and outlines practical steps in
implementing an impact evaluation.
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Costs and Benefits of Economic Integration in Asia (January 2011)
ISBN: 978-0-199-75398-7 (print)

To recover from recession, the global economy must rely on the strong performance
of developing Asian economies, and it has become clear not only in Asia that
regional cooperation and integration is key to regional economic development.
Heavily reliant on external demand as an impetus to growth and closely linked to
global financial markets, Asian economies are becoming closely integrated through
trade, investment, and financial transactions. But how closely integrated are they,
and what are the real benefits of integration?
In line with its goal to foster economic growth and cooperation in the region, the
Asian Development Bank, with Robert J. Barro and Jong-Wha Lee, have collected a
formidable group of scholars to tackle the issues related to these questions. Costs and
Benefits of Economic Integration in Asia offers quantifiable results from the field's
top economists on cooperation and integration in the areas of trade, investment,
and finance in Asia. Appealing to scholars, policymakers, and interested general
readers, the book is an authoritative diagnosis of initiatives seeking to promote
regional economic integration. It examines two broad divisions of cooperation and
integration: monetary and financial, and trade and investment. Specific enquiries
include such topics as comparisons to other regions such as Eastern Europe and
Latin America, the effects of regional free trade agreements on overall trade and
welfare, the distribution of benefits of unevenly distributed resource wealth among
the region's economies, the possibility and desirability of an East Asian currency
union, business cycle synchronization and its relationship with inflation targeting
regime and trade, pre-World War I Asian monetary systems, the computation of the
extent of foreign and domestic content in a country's exports, and many more.
After financial disaster, the world's economy is changing drastically, and Asia will
play a pivotal role in how these changes occur. Costs and Benefits of Economic
Integration in Asia is an essential reference on the controversy and consensus on
economic integration, and how it will influence individual Asian countries, the
region as a whole, and the world, for decades to come.

The Informal Sector and Informal Employment in Armenia (January 2011)
$38.00 plus courier charges / ISBN: 978-92-9092-213-1 (print);
978-92-9092-238-4 (web)

This country report is one of the outputs of Asian Development Bank's (ADB)
regional technical assistance (RETA) 6430: Measuring the Informal Sector. The
National Statistical Service of the Republic of Armenia, one of the three partner
statistical agencies of RETA 6430, worked closely with ADB in adapting the mixed
survey approach for collecting informal sector and informal employment data, in
analyzing the survey results, and in writing this country report.
The country report presents an in-depth analysis of informal employment, which
comprises about 52.1% of all jobs in Armenia. The method for estimating the
contribution of the informal sector to the gross domestic product, the resulting
estimates, labor productivity, and the characteristics of informal sector production
units are also discussed in this report.
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The Informal Sector and Informal Employment in Indonesia (2010)
$30.00 plus courier charges / ISBN: 978-92-9092-214-8 (print);
978-92-9092-243-8 (web)

This country report is one of the outputs of Asian Development Bank's (ADB)
regional technical assistance (RETA) 6430: Measuring the Informal Sector. The
BPS-Statistics Indonesia, one of the three partner statistical agencies of RETA 6430,
worked closely with ADB in adapting the mixed survey approach for collecting
informal sector and informal employment data, in analyzing the survey results, and
in writing this country report.
The country report presents an in-depth analysis for the provinces of Yogyakarta
and Banten. Of the total employment in Yogyakarta and Banten in 2009, 89.14%
and 75.90% were informal, respectively. The method for estimating the contribution
of the informal sector to the gross domestic product, the resulting estimates, labor
productivity, and the characteristics of informal sector production units are also
discussed in this report.

Indonesia: Critical Development Constraints (2010)
ISBN: 978-92-9092-076-2

Indonesia, despite steady economic growth in recent years, faces formidable
challenges going forward. Economic growth has not returned to the level that
prevailed before the 1997 Asian financial crisis. Progress toward reducing poverty and
inequalities too has been slow during the recent years. Moreover, economic growth
in the last decade has not been accompanied by significant employment generation.
The country diagnostic study Indonesia: Critical Development Constraints presents
a diagnosis of the critical development constraints the country faces. The report
proposes policy options to help overcome constraints and to set the country on a path
of high and sustained inclusive economic growth in the medium term.

The Economics of Climate Change in Southeast Asia:
A Regional Review (2009)
$40.00 plus courier charges / ISBN: 978-971-561-788-8

This report provides a review of the economics of climate change in the Southeast
Asian region. It confirms that the region is highly vulnerable to climate change and
demonstrates that a wide range of adaptation measures are already being applied.
The report also shows that the region has a great potential to contribute to greenhouse
gas emission reduction, and that the costs to the region and globally of taking no
early action against climate change could be very high. The basic policy message is
that efforts must be made to apply all feasible and economically viable adaptation
and mitigation measures as key elements of a sustainable development strategy for
Southeast Asia. It also argues that the current global economic crisis offers Southeast
Asia an opportunity to start a transition toward a climate-resilient and low-carbon
economy by introducing green stimulus programs that can simultaneously shore up
economies, create jobs, reduce poverty, lower carbon emissions, and prepare for the
worst effects of climate change.
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Diagnosing the Philippine Economy Toward Inclusive Growth (2009)
Edited by Dante B. Canlas, Muhammad Ehsan Khan, and Juzhong Zhuang
$99.00 (hardbound) / ISBN: 9781843317951

The pace of growth in the Philippines is slower than that of many neighboring
countries, and despite increasing growth in the period before the current global
financial crisis, domestic investment remained weak, and had a declining share in
gross domestic product. Understanding limits to growth in the Philippines' economy
and how they may be counteracted is crucial for policy makers seeking to encourage
economic development.
Diagnosing the Philippine Economy investigates the binding constraints on
economic development, by following a growth diagnostics approach. Articles within
this collection cover the areas of macroeconomic management; trade, investments,
and production; infrastructure, human capital; equity and the social sector; poverty
reduction efforts; and governance and political institutions. The studies' findings
provide insight for politicians, academicians, and economists into the issues and
their potential solutions.
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