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Achieving Global Cooperation 
on Economic Recovery  

and Long-Term Sustainable Development 
JEFFREY D. SACHS 

The global financial crisis results from three factors: overly expansionary US 
monetary policy; inappropriate financial deregulation; and a financial panic 
following the bankruptcy of Lehman Brothers. Asia is now experiencing a 
serious downturn as the result of falling consumption and exports, and an 
intensifying credit squeeze due to global deleveraging. Through appropriate 
monetary, financial, and public-investment policies, Asia can lead the world 
to recovery, in essence by replacing the declining consumption spending with 
increased public spending on critical goods and services (such as health and 
education) and public investments in sustainable infrastructure, including 
pollution control, sustainable energy systems, efficient water use, broadband 
connectivity, and other priority areas. 

 
I. INTRODUCTION 

 
Thank you for the warm introduction. I imagine that this wonderful 

turnout has very little to do with me, and everything to do with the topic of 
how we are going to get out of this global financial crisis. This is a crucial and 
challenging topic, especially since nobody yet knows the answers! 

While I did not believe we would find ourselves in a crisis this deep, I 
did believe that the United States (US) was quite miserably managed for many 
years. As a general principle, one can assume that chronic mismanagement 
will lead to a crisis. Even so, I was of the view—which is now disproved—
that America’s crisis could be to a substantial extent decoupled from the rest 
of the world. I believed, for example, that Asia would escape any significant 
downturn, protected by its US$4 trillion of foreign exchange reserves, its 
current account surplus, relatively healthy fiscal policies, and relatively 
healthy banking policies across the region, along with many important targets 
of opportunity for productive investments.  

In fact, there is no deep reason for Asia to experience a significant 
downturn. When I thought about that during the past year, I said, “Well, since 
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there is no reason for a deep downturn, Asia therefore won’t experience a 
significant downturn.” Yet Asia is experiencing a significant downturn right 
now, and one that is probably worse than in the official forecasts. Still, 
stubborn as I am, I continue to believe that there is no reason for such adverse 
outcomes to occur. There are policies, still largely untapped, which can buffer 
the Asian economies. I’ll summarize it this way: Asia can, and should, lead 
the rest of the world out of the crisis, starting in the second half of 2009. 

My real concern today, therefore, is to try to understand what more can 
be done in policy terms within Asia. The US and Europe will follow their own 
policies. There will certainly be some scope for cooperation, but the US is 
currently preoccupied internally with its own politics and debates. Without 
much international cooperation right now, it is going to have to be an Asian-
led effort within Asia. 

My continuing position is that with the current account surplus and 
cash-rich economies in this region, Asia should escape a significant downturn. 
In what follows, I will explain this point of view and identify what I think are 
the missing pieces that could be put in place to stop what otherwise is a 
continuing downward spiral on the world scene right now. 

 
II. ROOTS OF THE UNITED STATES ECONOMIC CRISIS 

 
This global financial crisis clearly has, as its epicenter, the US. As a 

Manhattanite I know the epicenter is actually about two miles from where I 
live: Wall Street. When the Asian crisis hit almost twelve years ago, the 
Americans came and preached about all the things wrong with Asia. At the 
time some of you may recall that I said that does not sound right. First of all 
Asia is not as bad as Americans say, so the Asian crisis is exaggerated—it is 
really a panic, not a deep-rooted crisis. Moreover, much of what the US was 
complaining about—of crony capitalism and so forth—turned out to be very 
much an American phenomenon. 

So I guess the preachers knew it when they saw it, but at the time the 
theory was the US is great and others should just follow what America does, 
and that Asia’s all bad and that if Asia would just behave a little bit more like 
the US, everything would be fine. We now see that this was not a very 
accurate description at the time and not a very accurate description about the 
nature of institutions.  

Looking back I think we can say that the US—especially the Federal 
Reserve (Fed)—played the central role in all the major bubbles in recent 
years. Policies from the Fed have been destabilizing, i.e., swinging from one 
bubble to the next. I also think we have a case of “instrument instability,” 



ACHIEVING GLOBAL COOPERATION ON ECONOMIC RECOVERY  5 

which is turning the dials so hard on policy to avoid one crisis that you set up 
the next crisis, and then turning the dials even more the other way, which then 
sets up yet another crisis. So we have actually had three bubbles in a decade. 

The Asian bubble was partly the result of very expansionary US 
monetary policy combined with unregulated international capital flows. When 
the Asian crisis hit, the Fed eased policy, and that helped to create the dot-
com bubble. When that burst the Fed eased policy again, and especially after 
September 11, ratcheted up monetary expansion that created the third bubble 
in a decade, this time the subprime and mortgage-backed-security bubble.  

The underlying condition of this present crisis is essentially a very 
expansionary monetary policy combined with an expansionary fiscal policy in 
the US for most of the past 25 years. The US has refused to tax itself 
adequately, but has liked to spend; and has therefore veered between modest 
and large budget deficits almost continuously except for a few years at the end 
of the 1990s, when tax revenues were bulging with capital gains taxes built on 
the dot-com bubble. 

The US has been spending well beyond its means at the national level, 
by about 5–6 percent of gross national product (GNP) per year, reflecting 
chronic budget deficits and low or negative household saving rates. 
Household saving fell to historically low levels as of the late 1990s, backed up 
by soaring asset prices stoked by easy Fed policies. Households borrowed 
against rising housing prices and assumed that easy credit (whether for credit-
card purchases, home-equity loans, home mortgages, or auto loans) would 
always be available. These are the roots of the US-made bubble. This easy-
credit period led to a sense of well-being for a number of years, which started 
to peak around 2006 when housing prices reached a peak value before they 
started to decline. 

All of this was aided and abetted by financial market deregulation, lax 
oversight, and no small amount of corruption and fraud. Leverage ratios of the 
investment banks, which formed a veritable unregulated “shadow banking 
industry,” were up to 30-to-1 or even 50-to-1. The most famous case is nearly 
laughable if it weren’t so tragic for so many. Bernie Madoff, the infamous 
Ponzi-scheme investment manager, mishandled tens of billions of dollars 
without being detected by the Federal authorities. Even more astounding, if 
news reports are to be believed, he did so without engaging in a single actual 
trade for many years, perhaps more than a decade. (The facts, however, are 
yet to emerge in court.) 

I think all of this is now pretty much conventionally understood. What 
was the big surprise and puzzle to me is how this percolated to the rest of the 
world, given that much of this description vis-à-vis the US was pretty clear 
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2 or 3 years ago. I remember distinctly conversations where I said that yes, the 
US would have a recession because we have been living beyond our means; 
and yes, there will have to be a correction, but no, it won’t bring down the 
world economy. To my mind, thinking back a couple of years, these did not 
add up to the worst financial crisis since the Great Depression. 

One part of this story that I only fully appreciated after the fact is that 
the very easy credit policy of the Federal Reserve—which was at the root of 
the crisis—was mimicked by enough of the rest of the world that bubbles 
developed in a lot of places. I also had not fully appreciated that the bubbles 
were even more in the equity markets than in the housing markets. The 
worldwide total rise and then collapse of equity wealth is astounding. Stock-
market capitalizations around the world increased by perhaps US$30 trillion 
during the period 2003 to 2007, before collapsing by around US$30 trillion by 
early 2009. Housing bubbles probably added an up-and-down of another 
US$10–US$15 trillion. These asset bubbles were mainly the product of US 
monetary ease being replicated abroad, through one of three mechanisms: 
pegged exchange rates, leading to a massive flow of capital from the US to the 
rest of the world (heavily through inter-bank transmission lines) stoking 
foreign exchange reserve accumulation and soaring high-powered money 
outside of the US; dirty floating matched by forex interventions to slow 
currency appreciations vis-à-vis the US dollar; or capital inflows from the US 
that produced stock market increases but without significant increases in the 
domestic money supplies. 

The collapse of wealth worldwide, of perhaps US$40 trillion (adding 
stock markets and housing), and in the US alone of US$15 trillion or so, is the 
main cause of the dramatic collapse of consumer spending, or at least is the 
main cause of the first-round effects. The typical rule of thumb is that each 
dollar of decline of wealth leads to a cut of consumption of between 5 cents 
and 8 cents. A worldwide decline of US$40 trillion, therefore, would cause a 
worldwide consumption decline of US$2–US$3.2 trillion dollars. With a 
gross world product of around US$55 trillion, this amounts to roughly 
4 to 6 percent of global gross domestic product. And that’s the direct effect. It 
gets multiplied in feedback loops, both through the collapse of income that 
comes with the decline in spending and through the impact on bank balance 
sheets and the availability of loans. 

It is probably the case that the collapse in equity and housing prices was 
driven not only by an inevitable reversal of the preceding bubble, but also by 
the frightening run-up of oil and food prices last year. This run-up of essential 
resource prices also underscored for the world the long-term challenges to 
global economic growth. For a long time it had seemed relatively 
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straightforward for the world to achieve four or even five percent per annum 
global growth, and no doubt the exuberant equity markets were pricing in 
such optimistic expectations. Then we were reminded that conventional 
energy supplies and even food supplies are more precarious than we had 
assumed. Conventional oil production is probably reaching peak conditions 
within the next 10–20 years, and some believe that the peak has already been 
reached. Food production is also struggling to keep up with rising populations 
and rising staples intake per person as the demand for meat rises with incomes 
(raising the demands for feed grains). The implications of marking down the 
estimated long-term global growth rate from say 4.5 percent to 3.0 percent per 
annum can be enough to cut worldwide equity market capitalization very 
sharply. If dividends are discounted at say 6.0 percent, then stock prices vary 
inversely with 6 minus growth. A drop from 4.5 percent to 3.0 percent would 
then entail a halving of stock market capitalization. 

 
III. THE GLOBAL FINANCIAL FALLOUT: THE FINAL STRAW 

 
All of the foregoing explains the world is experiencing a significant 

slowdown. It still, however, does not yet add up to calamity. There are more 
things that have happened that we need to take note of. 

The most important thing to add to this is that the end of the bubble 
produced not only a decline of wealth, and not only an end to the exaggerated 
investments in the housing sector and consumer purchases, but also a very 
deep financial crisis, starting in the US but then spreading to the rest of the 
world. The crisis resembles in many basic ways the financial crisis and 
deleveraging that took place in Asia during the 1997–1998 Asian crisis. 

We know that the banking sector is prone to runs and panics, but we 
have tended to believe that “modern scientific management” of risk and 
banking has brought such runs and panics to an end. Yet we now find 
ourselves in a rip-roaring financial panic and massive global deleveraging. 
What went wrong? Bank runs and panics are prevented by a trilogy of policy 
tools: capital adequacy standards, lender-of-last-resort facilities of the central 
bank, and deposit insurance. Yet in the US, all three of these apply only to 
commercial banks, not to investment banks or other kinds of financial 
intermediaries. And outside of the US, the coverage of even mainstream banks 
by these three policy tools is uneven and sometimes non-existent. The Wall 
Street firms created a “shadow banking system” outside of the regulatory 
framework of the commercial banks, and therefore subject to runs and panics. 
Even the poor regulation of the commercial banks left them exposed to crisis, 
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though it is true that the crisis began outside of the regulated commercial 
banks. 

Hence, Merrill Lynch, Bear Stearns, Lehman Brothers, Goldman Sachs, 
and others, were allowed by the regulators to grow a full shadow banking 
sector that was dependent on very short-term loans from money market funds 
and other investors seeking high liquidity and higher returns than in 
commercial banks. The Wall Street firms bought up mortgages (and consumer 
loans), packaged them into mortgage-backed securities (MBSs), and then 
chopped them up in collateralized debt obligations (CDOs). They also held a 
portion of the MBSs and CDOs on their own account, funded by borrowing 
short term from the money markets. The Wall Street shadow banking system 
did not have any of the protections of the commercial banks. They were over-
leveraged, lacked direct support from the Fed, and were not protected by 
deposit insurance. The huge regulatory mistake, therefore, was to ignore all of 
the controls that had been put in place on the commercial banks over the 
course of the past century to forestall panics. Bear Stearns maintained funds 
that had leverage of 35-to-1 for example. The Wall Street firms were exposed, 
and ended up in collapse when the credit bubble burst. 

The Fed had actually taken the shocking view that it was fine to have an 
unregulated financial system, forcing Alan Greenspan to acknowledge last fall 
that he had detected a “flaw” in his support for a self-regulated financial 
system. Some flaw, US$30 trillion dollars in loss after the fact! The whole 
shadow banking system began to unravel after the middle of 2006, when Fed 
monetary policies tightened and defaults began on the subprime mortgages 
that had featured prominently in the shadow banking system. The MBSs and 
CDOs built on them started to lose value quickly, and several Wall Street 
firms quickly ran into deep crisis, reflecting the loss of asset values coupled 
with the enormous leveraging of the banks’ balance sheets. Bear Stearns had 
to close down some funds early on, and then one after another of the major 
investment firms revealed their own off-balance-sheet “structured investment 
vehicles” (SIVs), which were designed to borrow short in order to buy MBSs 
and other risky assets. 

These SIVs quickly faced redemptions and difficulty in borrowing new 
funds. The mortgage-backed-securities market thereby started to collapse, and 
this by itself led to a significant decline in new housing starts, and thereby to a 
fall in housing prices as well as a rise in unemployment. Credit to the housing 
sector first slowed and then eventually stopped. Housing prices fell even 
faster as credit flows dried up, and the fall of housing prices accelerated the 
retreat from new home financing. Since the SIVs were so leveraged, they 
were threatened imminently by insolvency. 
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As the system unraveled completely between the middle of 2006 and 
the middle of 2008, the SIVs went bankrupt, were closed, or were taken on to 
the balance sheet of the main financial houses. None existed beyond 2008. 
That meant that several percent of GNP and of credit flow that had been 
supporting housing construction disappeared. Of course, the commercial 
banks could not make up the difference in mortgage lending and also did not 
want to make up the difference because of the rising foreclosure rates and 
declining house prices. This downward spiral was a big part of the deepening 
of the US crisis. 

By the middle of 2008, one could already figure out that the US 
recession would be more than just a mild recession. One could see that other 
parts of the world were going to be caught up in this because their own 
housing bubble had burst and because their stock prices had declined. My 
sense is that even retrospectively it did not have to be a calamity, nor does it 
have to be a calamity now. Unfortunately, in that famous weekend of 12–15 
September, panic hit the world’s financial system with the bankruptcy of 
Lehman Brothers, the collapse and emergency government rescue of AIG, and 
the desperate sale of Merrill Lynch to Bank of America, backed by taxpayer 
dollars. 

Looking back, it is clear that the bankruptcy of Lehman Brothers was 
really the coup de grace that set us off to a very deep global downturn, 
complete with plunging stock markets and an ongoing financial panic still not 
resolved till today. After Lehman Brothers filed for bankruptcy on 
15 September, one of America’s money market funds, Reserve Primary Fund, 
declared the next day that it would have to “break the buck” on its deposits. It 
could not meet the dollar par value of its money market deposits, but would 
redeem accounts at 97 cents per dollar. This in turn triggered one of the 
greatest panics in financial history, and surely the greatest in terms of the 
absolute decline in worldwide wealth. 

There was a sudden and nearly complete withdrawal of money-market 
lending to the commercial banking system in the US, a cessation of nearly all 
interbank loans, a massive withdrawal of loans by American and European 
banks on all lines of credit from abroad, and a drying up of the industrial 
commercial paper market. Even the most blue chip and established 
commercial and industrial firms could no longer roll over short-term paper. 
What resulted was a liquidity crisis that was the most severe ever seen in the 
world since the Great Depression. Very much like the 1997–1998 Asian 
financial crisis when it was impossible to get short-term financing, the 
deleveraging was immediate and fierce, but this time not restricted to a region 
but enveloping the global financial system. 
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Lehman Brothers should not have been allowed to go into bankruptcy 
the way it did. This was meant to be a demonstration of “toughness” by the 
Fed, to show that moral hazard would be avoided by taking the tough decision 
not to bail out every bank. It was similar in motivation to the policy of the 
International Monetary Fund in Indonesia in November 1997 when it insisted 
that Indonesia shutter several weak banks, thereby triggering a nationwide 
banking panic, and exacerbating Asia’s regional crisis. The International 
Monetary Fund’s action destroyed the Indonesian economy overnight. The 
Fed’s action led to a collapse of short-term financial markets and stock 
markets around the world. 

In the end, the moral hazard lessons are the opposite of what was 
intended, since after Lehman, the US and other governments have devoted 
trillions of dollars to bank bailouts. As short-term lending ceased, and 
deleveraging became nearly worldwide, governments responded with bank 
bailouts. Within a month, around US$2 trillion of guarantees were suddenly 
thrown in place in Europe, US, parts of Asia, and parts of Latin America. By 
then, the combination of the wealth effect, the panic, the decline of equity 
prices, the decline of housing prices, and the complete drying up of consumer 
credit had led to a worldwide utter collapse of consumer spending and 
investment spending. We do not yet know the depths, but my guess is that 
consumer spending in the US will fall by around 10 percent, perhaps more, 
and therefore by around 7 percent of 2008 gross domestic product. Worldwide, 
the decline in consumption spending might amount to 5 percent of 2008 GNP. 
Moreover, industrial investment is also clearly plummeting, both because 
demand for products has collapsed and because credit is not available. 

This is being transmitted worldwide partly through the financial sector, 
partly through trade, and partly through the drying up of direct investment 
projects which have been eliminated in the downturn. Up to this point, it 
seems to me that Asia has felt the crisis in essentially the three ways that I 
identified. First, there has been some decline of the housing values in parts of 
Asia, but probably not enough to really lead to a region-wide recession. 
Second, there have been very sharp declines of stock market prices, which 
have a wealth effect and investment effect, and probably are big enough to 
result in a significant decline of economic growth—although again, probably 
not enough to throw the whole region into a serious and prolonged crisis. 
Third, there has been an abrupt withdrawal of credit lines from abroad, as in 
1997, which has particularly affected a few economies, the Republic of Korea 
(henceforth Korea) perhaps being the most notable. Korea had something like 
US$150 billion of interbank short-term liabilities, a lot of which is being 
abruptly withdrawn. 
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The sum total of these effects—exports, consumption decline, and 
deleveraging by international banks—has added up to a significant economic 
downturn, much greater than I would have imagined. Now is the time that 
Asia must deploy its vast resources—in human skills, technology, 
manufacturing prowess, current account surplus, and financial reserves—to 
fight off the recessionary forces. I turn to this policy challenge next. 

 
IV. FILLING THE MISSING PIECES IN ASIA 

 
Let me bring you back to where my thinking was a half a year ago, that 

is, to an Asia with roughly US$4 trillion in reserves, current account 
surpluses, and booming economies, especially the People’s Republic of 
China’s. Based on these strengths, it ought to be possible to fend off recession 
coming from abroad, although we now know better that much of the recession 
is coming from home base as well in the decline of stock market and housing 
prices. Still, I think there is a lot of room to maintain growth in Asia. However 
that is not going to be fulfilled under the current policy mix. So, what should 
the new policies be? 

First, countries that are seeing a withdrawal of international credits 
should accommodate those withdrawals through the deployment of their own 
reserves. Mechanically, this means extending domestic credit lines from the 
central bank to companies (especially banks) that are seeing their international 
credits withdrawn. If the central bank expands credit to replace the loss of 
international credits, and does so while pegging the exchange rate, the loss of 
international bank lines will be substituted by a decline of foreign exchange 
reserves at the central bank. The commercial banks will still have forex 
liabilities, but now to their own central bank rather than to foreign commercial 
banks. 

It seems, however, that countries are hoarding their reserves in this 
“dangerous” period, rather than spending down the reserves that would allow 
them to make up for the loss of international bank loans. Korea’s own 
reserves, which are about US$250 billion, should be enough to protect against 
the withdrawals of international credits, but Korea must accept the need to run 
them down partially. Korea’s willingness to do so can be bolstered, I will 
emphasize in a moment, with “backstopping” support of the neighboring 
central banks. 

The second thing that is happening that I find troubling is Japan’s 
monetary response to this crisis. The repatriation of yen loans—the unwinding 
of the so-called carry trade, has appreciated the yen significantly. We know 
from Japan’s modern experience that when the yen reaches levels of 90–95 
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yen per dollar, Japan has a significant crisis in its real economy, of course 
especially the export-oriented manufacturing companies. I would have 
expected that the Bank of Japan would have intervened in the foreign 
exchange market to prevent the yen from appreciating so strongly. Putting a 
brake on the appreciation of one’s currency is an easy thing to do, since it 
simply involves buying the foreign currency with the domestic currency, 
which after all is in unlimited supply to the central bank. The reluctance of the 
Bank of Japan to do this is a huge puzzle to me because the government is 
saying how worried it is about the yen appreciation. Further, I do not think it 
is in America’s interest to see the yen as strong as 90 or so, if this leads to a 
collapse of the Japanese economy. So it seems to me that even though interest 
rates are very low in Japan, Japanese monetary policy is not expansionary 
enough right now. By buying dollars and selling yen it would be possible to 
keep the yen at around 100 yen to the dollar. This would prevent the collapse 
of the Japanese economy, which is already under way right now. 

When you see a country that has a current account surplus, a trillion 
dollars of reserves, an appreciation of its currency, and a collapsing economy, 
the situation does not “add up.” I can understand why Japan does not want to 
expand fiscal policy because it has not had a great experience with domestic 
fiscal expansion. The public debt is at quite a high level of GNP. The public 
infrastructure does not need massive upgrading. Yet monetary policy is not 
similarly constrained. Japan could weaken the exchange rate, or it could use 
its financial power to support other countries, and thereby to strengthen its 
own economy. 

Specifically, Japan could expand monetary policy very significantly, 
and thereby backstop other countries of Asia. One of the things I would 
consider highly advisable would be massive currency swaps among the 
central banks of Asia. The Bank of Japan could provide, in effect, massive 
low-interest yen loans to its neighbors, especially the ones in financial 
distress. Most importantly it seems to me that Japan should be making yen 
reserves readily available to Korea and the Association of Southeast Asian 
Nations countries in huge amounts. That would give those countries the 
means to replace the loss of credits from European and US banks (especially 
European banks, quantitatively), and it would have the second advantage of 
inducing a modest depreciation of the yen. Japan probably will not get out of 
this global financial crisis through domestic expansion, but it could get out 
through exporting more goods and services to the rest of Asia, especially to 
the People’s Republic of China. This would be greatly facilitated if yen loans 
were easily available in these other countries to support their currencies, 
banks, and specific investment projects. 
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That brings me to my final observation, which is that most 
fundamentally, the world is experiencing a steep drop of consumption right 
now and needs to compensate with a sharp increase in public investments. The 
drop of consumption occurred because consumers and their banks got ahead 
of reality in housing prices and equity prices, in mortgage loans, etc., and now 
there is a brutal reversal which will last for years in the form of reduced 
wealth. So what does macroeconomics tell us? If aggregate demand is falling 
because of a decline of consumption, we have to find alternatives to maintain 
full employment and efficient use of resources. One way could be to bolster 
consumer demand some other way or to try to recreate these bubbles. This is 
not a good idea because households (at least in the US) are heavily indebted, 
and should actually save for a while. In any event, it’s probably not even 
possible to induce households to consume much more. They are rightly 
shocked and in the mood to rebuild their savings balances. 

Two other ways to expand demand are through government 
consumption and through investment spending (both public and private). 
Private investment, however, is unlikely to make up for the loss of 
consumption spending. As private consumption goes down, we will see much 
less corporate investment as well in the consumer goods industries and in the 
basic industries that feed them. I do not, therefore, believe that corporate 
investment is likely to lead the way out of this crisis. It seems to me, 
therefore, that the most likely way out will be to rely heavily on public-sector 
spending, specifically on the government provision of services in health, 
education, and housing; and on public investments, especially infrastructure 
investment in pollution control, roads, power, ports, conservation areas, 
broadband connectivity, water and sanitation, and other infrastructure areas. 

Asia needs all of that infrastructure investment desperately. This is still 
the region of the world with the fastest urbanization and the most dramatic 
needs for air pollution control, for cleaning up the energy sector and making it 
sustainable, for cleaning up the lakes and rivers, and for sustainable urban 
development. Hence, public spending has a very high social return and also 
has a very high macroeconomic purpose right now, if it can be financed in a 
responsible way. Therefore, finding ways to bolster aggregate demand largely 
through government investments in priority areas is the most appropriate 
policy response (in addition to ending the financial panic). 

With the strengthening yen, there is no limit to Japan’s ability to fund 
such investments throughout Asia, and thereby to bolster demand for Japanese 
construction firms, machinery, design, and indirectly, upstream industrial 
production. Since Japan is very reluctant to expand its own domestic public 
investments (after a decade of high infrastructure spending), it can expand 
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other countries’ government investments by providing long-term, yen-backed 
financing, either bilaterally or through the Asian Development Bank. In this 
way, the world’s second largest economy would help the region to increase 
the levels of government spending on critical, long-term sustainable 
development programs, including sustainable energy, pollution control, public 
housing, roads, ports, urbanization, and other big-ticket investment items. In 
macroeconomic terms, such investments could offset the declines of export 
earnings from the US and Europe and the homegrown declines in 
consumption spending. 

There are huge investments needed that are hugely worthwhile in 
societal terms to bolster Asia’s long-term sustainability. The region does not 
face an overall balance of payments constraint, inflation constraint, or even 
credit constraint (given the massive holdings of foreign exchange reserves). I 
would therefore like to view this global financial crisis as an opportunity to 
invest in public goods around the world. The public sector is chronically 
under-invested compared to private consumption. The US is the worst case of 
this, since public investment has been lagging for decades. There is also a 
huge backlog of public goods that are needed in Asia. The health sector and 
the education sector have too-low investment. The energy sector needs to be 
fundamentally overhauled, and pollution control needs to be put in place in 
the world’s most densely populated and polluted regions. 

I would like to add one more very important thing to the recommended 
policy mix: Asia could finance a lot of investment goods for Africa as well. 
This is an interest of mine because Africa is the poorest and least capitalized 
part of the whole world, with disastrously poor infrastructure. As a region, 
Africa needs power plants, roads, ports, and agricultural renovation. These are 
all things that Asia knows how to do very well. Rather than letting the 
factories sit empty, these goods should be sold to Africa as well, on favorable 
financial terms for the poor countries of Africa (meaning on the basis of low-
interest, long-term loans, such as 2-percent, 40-year yen loans). Such 
investments would have a triple win: stimulus for the exporting countries; 
development for the African countries; and sustainability as long as we take 
care to put special emphasis on renewable energy, efficient water use, and 
information technology broadband investments which help to economize on 
natural resource demands.  

In conclusion, we now have the historic opportunity to rebalance the 
public and the private sectors, and an opportunity to link the short-term macro 
stimulus with the long-term sustainability agenda. This is the kind of counter-
recessionary, counter-cyclical stimulus that would allow Asia as a whole to 
maintain high growth, improve the environment, confront the challenge of 
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climate change, and continue to export to other parts of the world by 
providing low-interest and long-term credit. A region that has a large trade 
surplus, massive foreign exchange holdings, low inflation, wonderful 
technologies, and an almost unlimited need for public-sector investments 
should see the ongoing global financial crisis as an opportunity to invest in the 
future for long-term well-being and sustainability. 
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Causes and Consequences of Global 
Imbalances: Perspective from Developing Asia 

CHARLES ADAMS AND DONGHYUN PARK 

Global current account imbalances are one of the key macroeconomic 
imbalances that underlie the global financial crisis. The central objective of 
this paper is to analyze the causes and consequences of global imbalances 
from the perspective of developing Asia. More specifically, the paper 
examines the root causes of the large and persistent current account surpluses 
that have emerged in the region since the Asian crisis. The paper also explores 
the consequences of global imbalances for the region, in terms of welfare and 
economic growth. Based on the analysis, a number of concrete policy 
directions are recommended that will help Asia rebalance its demand and 
growth toward domestic sources. 

 
I. INTRODUCTION 

 
Global imbalances or, more precisely, global current account 

imbalances refer to the large current account deficits and surpluses that have 
emerged in the world economy during the last ten years. For the most part, the 
imbalances have been heavily concentrated among a small group of regions 
and countries, and until recently have displayed an unusually high degree of 
persistence. The imbalances have centered on the large current account 
deficits of the United States (US), which peaked at close to 6 percent of gross 
domestic product (GDP) in 2006, and the corresponding surpluses in the rest 
of the world, in particular developing Asia, Middle East, and Russia. By 
definition, a current account deficit (surplus) is equal to negative (positive) net 
savings. Therefore, it is conceptually useful to view persistent global 
imbalances as the continuous financing of US consumption with the net 
savings of the surplus countries. Global imbalances have enabled global 
aggregate demand to keep pace with the rapid expansion of global aggregate 
supply due to the integration of the People’s Republic of China (PRC) and 
India into the world economy.  

Much of the debate about global imbalances has been framed in terms 
of their sustainability from the US perspective. More precisely, concerns 
about sustainability center on whether the US can indefinitely spend more 
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than it produces or, equivalently, rely indefinitely on borrowing from abroad. 
Those concerns have been amplified by the unprecedented magnitude of the 
US current account deficit and its growing net foreign indebtedness. Roubini 
and Setser (2004) gave strikingly prescient warnings of a major global 
financial crisis in the absence of major adjustments to global imbalances while 
Bergsten and Williamson (2004) provided an excellent overview of the 
pessimistic view of the US current account deficit. The underlying fear was 
that if the US continued to run large deficits, its net foreign liabilities would 
eventually reach 100 percent of GDP, a figure widely believed to be too large. 
For example, in a lucid exposition of the issue, Mussa (2004, 114) stated that 
“There is probably a practical upper limit for US net external liabilities at 
something less than 100 percent of US GDP and accordingly…. current 
account deficits of 5 percent or more of US GDP are not indefinitely 
sustainable.” However, a more sanguine minority view holds that in an era of 
growing financial globalization and rising US productivity, it may be feasible 
and even desirable for the US to run very large deficits for, say, a quarter of a 
century. According to this view, fears about the sustainability of the US 
deficit are misplaced in a world of growing international portfolio 
diversification where foreign countries are willing to accumulate ever larger 
amounts of US assets in the future.1 

Formal studies of the sustainability of the US deficit based on rigorous 
economic analysis remain few and far between. In fact, most of the debate 
about the issue has taken the form of journalistic opinion pieces. In one of the 
exceptions to this trend, Edwards (2005a) developed a portfolio model of the 
current account to analyze the issue. He found that even under the highly 
optimistic assumption that the foreigners’ net demand for US assets would 
double from its current level, the US current account would have to undergo a 
significant adjustment in the near future. Even an abrupt adjustment to the 
order of 3 to 6 percent of US GDP is entirely conceivable. Edwards (2005b) 
also analyzed the international historical evidence to draw out the 
consequences of such an adjustment and found that significant current account 
reversals tend to have pronounced negative effects on GDP growth. Given the 
central importance of the US in the world economy as an import destination, 
the inescapable conclusion is that the world economy as a whole will slow 
down sharply, as is indeed happening. In a separate study that analyzed a 
massive data set that covers over 120 emerging markets during more than 25 
years, Edwards (2002) found that large current account deficits tend to 
increase the probability of a financial crisis. 

                                                           
1See, for example, Dooley, Folkerts-Landau, and Garber (2004) and Cooper (2005). 
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In the context of the current global financial crisis, rooted in the US 
subprime mortgage crisis, a school of thought holds that global imbalances are 
the underlying root cause of the crisis. Popularly known as the global savings 
glut theory, this view asserts that the massive flow of savings from the surplus 
countries to the deficit countries lowered global interest rates by encouraging 
reckless investment into risky housing-related assets such as subprime 
mortgages. Regardless of its validity, the global savings glut theory lends 
further support to the notion that global imbalances are unsustainable and 
their unwinding will necessarily be disruptive. More generally, whatever the 
precise nature of the relationship between global imbalances and the global 
financial crisis, the fact remains that global imbalances were undoubtedly one 
of the key macroeconomic imbalances in the world economy before the 
outbreak of the global financial crisis. At a purely intuitive level, given that a 
crisis always reflects an unwinding of imbalances, it is difficult to believe that 
the current financial crisis was entirely driven by imbalances other than the 
current account imbalances. The more relevant question is what the relative 
contribution of global imbalances was. Here there is predictably and 
legitimately a great deal of heated debate and a wide variety of opinions. 

The central objective of this paper is to explore the causes and 
consequences of global imbalances from the perspective of developing Asia 
rather than the US. This exploration is motivated by the broader issue of 
whether the deterioration of the region’s exports and growth prospects as a 
result of the ongoing global crisis calls for rebalancing demand and growth 
toward domestic sources. To the extent that the region’s current account 
surpluses are an integral part of global imbalances, a meaningful answer to the 
causes of global imbalances requires uncovering the causes of those surpluses. 
The roots of the region’s surpluses ultimately lie in the exceptional success of 
developing Asia’s outward-looking export-oriented growth strategy, which 
has delivered rapid growth and higher living standards for a generation. What 
deviates from the norm of the region’s recent trade pattern is not the high 
degree of economic openness, but the emergence of a large and persistent 
current account surplus since the Asian crisis. That is, although the region has 
long relied on exports to drive its growth, its transformation into a surplus 
region or, equivalently, a net exporter of capital is a much more recent and 
somewhat puzzling phenomenon. The distinction between developing Asia’s 
export orientation and current account surplus matters, and matters a lot, 
because it is the latter that has contributed to global current account 
imbalances. Any substantive discussion about the feasibility and desirability 
of rebalancing Asian growth should keep this fundamental historical 
background—a proven history of export-led growth—in mind. 
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It may be tempting for developing Asia’s policymakers to believe that 
once the global crisis subsides and the world economic outlook recovers, the 
region can return to its pre-crisis strategy of exporting its way into rapid 
growth. The temptation is all the stronger because this strategy has served the 
region remarkably well in the past. Under this view, rebalancing is a nice 
catchphrase for the government’s short-term efforts to limit the reduction in 
growth and to alleviate the hardship of the most vulnerable groups, but is 
nothing more than that. However, a number of inconvenient facts stand in the 
way of this type of convenient thinking. For one, given the severity of the 
global crisis, there is a great deal of uncertainty about global recovery 
prospects. For another, there are serious doubts about whether running current 
account surpluses on a sustained basis serves the region’s own interest. In 
theory, running a surplus over an extended period of time is consistent with 
maximizing growth and welfare. Economic theory suggests that both rich and 
poor countries will benefit if capital flows from capital-abundant rich 
countries where the marginal returns to capital are low to capital-deficient 
poor countries where the returns are high. Therefore, there are solid grounds 
for questioning the logic or optimality of a massive flood of capital flowing 
from developing Asia to the much-richer America. 

More generally, the analysis of the causes and consequences of global 
imbalances from the perspective of developing Asia laid out in the rest of this 
paper should make it abundantly clear that well before the outbreak of the 
global crisis, developing Asia may have been paying a heavy price for its 
excessive dependence on external demand since the Asian crisis, in terms of 
welfare and growth. Therefore, there are good reasons for why regional 
policymakers should view rebalancing as a serious medium- and long-term 
objective rather than a convenient short-term catchphrase. The causes and 
consequences are interrelated in the sense that the consequences follow 
directly from the causes. For example, to the extent that the surpluses are 
driven by sub-optimally high saving rates, they entail adverse consequences 
for the living standards and welfare of the region’s citizens. The broader 
finding that arises from the analysis in this paper is that large and persistent 
surpluses have been a mixed blessing for the region. 

The global crisis, as profound as its impact has been for developing 
Asia, did not create a need for rebalancing out of the blue. Instead, the global 
crisis has reinforced and added a sense of urgency to a need that was already 
widely recognized within the region. For example, PRC policymakers have 
been discussing the need for more balanced growth for years even though 
little concrete action has been taken. At a practical level, the potentially severe 
and protracted nature of the G-3 (US, Eurozone, and Japan) and in particular 
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the US downturn suggests that the region may be unable to return to its pre-
crisis excessive dependence on exports even if it wanted to. But by far the 
more compelling case for why rebalancing growth toward domestic demand is 
in the region’s enlightened self-interest is that (i) contributing toward 
preventing the buildup of unsustainable global imbalances will benefit the 
region and, much more importantly, (ii) the region has already been paying a 
substantial cost for its surpluses in terms of growth and welfare. These 
considerations also explain why a self-interested need for rebalancing growth 
will remain well after the current global storm passes through the region. 

 
II. PROFILE OF GLOBAL IMBALANCES  

AND CURRENT ACCOUNT POSITIONS OF ASIAN COUNTRIES 
 
We cannot analyze the causes and consequences of global current 

account imbalances without first looking at the imbalances themselves. This 
section first explores the profile of global imbalances. Developing Asia’s 
surpluses have played a large and growing role in the formation of global 
imbalances. The section then examines the current account positions of eleven 
individual economies within the region: PRC; Hong Kong, China; India; 
Indonesia; Republic of Korea; Malaysia; Philippines; Singapore; 
Taipei,China; Thailand; and Viet Nam. Although developing Asia as a whole 
has run a surplus in the post-crisis period, there is a great deal of 
heterogeneity in the current account positions of countries across the region. 

 
A. Profile of Global Imbalances 

 
The existence of current account imbalances, per se, is not necessarily a 

cause for concern. Given increasing financial integration across countries, 
there is no reason why countries should run balanced current account 
positions at all times. Nevertheless, the size and persistence of global 
imbalances, as well as their concentration in a small group of countries, have 
raised concerns about their sustainability. There have also been questions 
about whether it is optimal for low-income developing countries to use their 
savings to finance the consumption of high-income countries and forgo 
productive investment opportunities at home. Figures 1 and 2 show the 
behavior of current account positions across key regions and countries over  
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time as a percentage of each region’s GDP and as a percentage of world 
GDP, respectively.2 
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2Data are taken from the October 2008 issue of the International Monetary Fund’s (IMF’s) World 

Economic Outlook database. The various regional groupings generally follow IMF conventions with the 
following exceptions. As used in this paper, developing Asia includes the newly industrializing economies 
of Hong Kong, China; Republic of Korea; Singapore; and Taipei,China as well as the developing Asian 
economies as defined by the IMF. Europe is defined to include the European Union as well as the emerging 
market countries of Central and Eastern Europe. The group Middle East and Russia includes all the 
members of the Commonwealth of Independent States in addition to Russia. Data for 2008 are IMF 
estimates. 
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A number of salient observations emerge from the two figures. First, 

after remaining relatively small through the early part of the 1990s, the US 
current account deficit widened sharply after 1997–1998 as import growth 
surged and began to narrow only in 2007 and 2008. The US current account 
deficit at its peak accounted for as much as 1.5 percent of world GDP. This is 
by far the largest current account deficit in the world in terms of absolute size. 
Second, the large increase in the US current account deficit after 1997–1998 
was matched almost entirely by increases in the current account surpluses of 
developing Asia, the Middle East, and Russia. In other words, the current 
account imbalances that emerged during this period were heavily concentrated 
in a small number of countries. Third, the emergence of current account 
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surpluses in developing Asia is a relatively recent phenomenon. As is evident 
from both figures, the region as a whole ran current account deficits before the 
1997–1998 crisis and only began to run consistent surpluses after 1997. The 
region is clearly not a “serial” current account surplus region and current 
account deficits used to be the norm rather than the exception in the region 
until the Asian crisis. 

Figure 3 provides another perspective on the concentration of global 
imbalances. The pie charts use the absolute US dollar value of key current 
account imbalances in the years 2000, 2005, and 2007 to track the key 
contributors to the global imbalances. The charts include current account 
positions for developing Asia, Asia as a whole (Developing Asia plus Japan), 
and the Middle East and Russia. As the pie charts make clear, Asia, the 
Middle East, and Russia have consistently accounted for the bulk of the US 
current account deficit, with the share of developing Asia increasing sharply 
since 2005. Global current account imbalances have been, and continue to be, 
relatively heavily concentrated among a small group of regions and countries, 
with developing Asia playing a large and growing role on the surplus side. 

 
Figure 3.
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Under balance of payments accounting, the financing of current account 
imbalances can be broken down into net private capital flows, non-reserve-
related net official capital flows, and changes in international reserves. Using 
this breakdown, Figure 4 displays key features of the financing of global 
current account imbalances in recent years.3 One key similarity across all 
regions is a sharp pickup in the speed of international reserve accumulation. 
In developing Asia, the speed and scale of this accumulation has been 
exceptional. The factors underlying the reserve accumulation have differed 
sharply across regions. In the case of developing Asia as a whole the reserve 
accumulation has been driven by both current account surpluses and net 
private capital inflows.4 In brief, developing Asia stands out for two reasons—
(i) exceptionally rapid rates of reserve accumulation and (ii) large and 
growing surpluses on both the current and capital accounts—i.e., twin 
surpluses. 

 
Figure 4.

(US dollars)
Current Account Financing Patterns

1,200

900

600

300

0

–300
1990 1992 1994 1996 1998 2000 2002 2004 2006

Developing Asia

2008

Net private capital flows

Reserve accumulation
Net official capital flows

U
S

$
b

il
li

o
n

 
 

Continued 
 
 
 
 
 

                                                           
3Emerging Europe rather than Europe as a whole is examined due to the absence of data on capital 

flows for the euro area. The United Kingdom is also excluded. 
4As noted below, the financing of current account imbalances within developing Asia has shown 

considerable diversity. Aggregates for developing Asia tend to be dominated by the PRC given the size of 
its economy and its outsized external performance. 
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Figure 4—Continued 
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Figure 4—Continued 
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B. Current Account Position of Eleven Economies in Developing Asia 
 
Looking at the current account position for developing Asia as a whole 

provides a perspective on the region’s contribution to the global current 
account imbalances. It also shows that developing Asia has been an important 
and growing contributor to the recent global imbalances. However, a region-
wide focus obscures important differences in the behavior of current account 
balances within the region. Figure 5 shows the ratio of current account 
balances to own GDP for the eleven largest economies in the region for which 
data are available. The data reinforce the earlier observation that current 
account surpluses are not an intrinsic structural characteristic of developing 
Asian economies but a recent development that has emerged since the Asian 
crisis. The only group of countries that seems to have a structural current 
account surplus is Hong Kong, China; Singapore; and Taipei,China. The 
eleven sample countries jointly account for over 95 percent of the region’s 
GDP. Figure 5 makes it clear that no single pattern of current account 
behavior is common throughout the region. Instead four broad types of 
behavior can be identified. 

• Asian Crisis–Affected Middle-Income Economies (Indonesia, 
Republic of Korea, Malaysia, Philippines, Thailand). In these 
countries, current accounts shifted from deficit to large surplus 
around the time of the Asian financial crisis and have narrowed in 
the last few years, except in the case of Malaysia.5 

                                                           
5The recent widening of Malaysia’s current account surplus has reflected mainly the effects of 

highly elevated commodity prices. 
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• Persistent High-Income Surplus Economies (Hong Kong, 
China; Singapore; Taipei,China). In these cases, current accounts 
have been in surplus for extended periods with the surpluses 
increasing in recent years. 

• Persistent Low-Income Current Account Deficit Economies 
(India, Viet Nam). In these cases, current accounts have been in 
deficit on average. 

• Low-Income Current Account Surplus Economies (PRC). In this 
case, the current account tended to be in small surplus but the 
surplus has increased dramatically in recent years. 

 
The large increase in the current account surplus for developing Asia as 

a whole since the late 1990s occurred in two distinct phases, and different 
groups of countries in the region drove the current account imbalance during 
the two phases. In the immediate aftermath of the 1997–1998 financial crisis, 
the increase in the region’s surplus largely reflected swings in the current 
account balances of the crisis economies from positions of large deficit into 
large surplus.6 Subsequently, and especially after 2003, the increase in the 
region’s overall surplus has largely been the result of a surge in the PRC’s 
surplus since the surpluses in most of the crisis economies have narrowed 
while India and Viet Nam have moved into larger current account deficits. To 
a significant degree, developing Asia’s current account surplus in recent years 
has been linked very closely to the PRC’s large current account surplus. 

 
Figure 5.
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6These swings were the result of the large private capital flow reversals at the time of the crisis. 
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Figure 5—Continued 
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Finally, the data in Figure 6 offer a broader perspective on the region’s 

current account imbalances. The data display the relationship between the 
changes in current account balances and the changes in shares of exports in 
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relation to GDP between the pre-crisis period and the post-crisis period. The 
data clearly point to a strong positive relationship between the increases in 
current account surpluses and the degree of export openness—and hence, 
implicitly, the share of tradables in GDP. As current account surpluses have 
risen in recent years, the ratio of exports to GDP has also risen. The 
relationship, however, is not one-to-one and export openness across the region 
has increased even in the face of differences in the behavior of current account 
positions across economies. Nevertheless, the data in Figure 6 seem to support 
the notion that developing Asia’s current account surpluses have been driven 
by the region’s high and growing dependence on exports as the main engine 
of growth.      
 

Figure 6. Shares of Exports in GDP and Current Account Balances
of Individual Asian Economies
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Figure 6—Continued 
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III. CAUSES OF DEVELOPING ASIA’S 

POST-CRISIS CURRENT ACCOUNT SURPLUSES 
 
Having reviewed the behavior of the current account in the region, we 

are now ready to explore the possible explanations for the emergence of 
surpluses in the region since the Asian crisis. By definition, the current 
account balance is equal to the difference between saving and investment. As 
such, it is possible to view a large and persistent current account surplus as 
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arising from saving being “too high” or investment being “too low.” 
Therefore, one set of explanations for the region’s transformation into a 
chronic surplus region centers on the causes of high savings rates. Another 
revolves around the causes of the decline in investment rates, especially in the 
crisis-hit countries. A third set of explanations, known as Bretton Woods II, 
takes into account the possibility that highly competitive exchange rates are 
the underlying driver of both current account surplus and economic growth. 

 
A. Too Much Saving? 

 
One broad set of explanations for developing Asia’s current account 

surpluses focuses on the region’s high saving rates. Why has saving surged in 
recent years in parts of the region, especially since 2003? Various 
explanations have been advanced for the high and rising national savings rates 
that the region has witnessed. Since the increase in savings rates has been 
largest in the PRC, much of the empirical work has focused on the PRC 
experience (Weimer 2008, Kujis 2005), and has centered on modeling the 
proximate factors underlying the recent surge in PRC saving. There has also 
been some empirical analysis of savings in developing Asia more broadly in 
the context of investigating the factors underlying the global current account 
imbalances (IMF 2006b). 

Several factors have been proposed as possible contributors to the 
recent surge in regional private savings. These include the region’s recent 
rapid GDP growth, with a key finding from numerous saving studies being 
that rapid growth led to surges in saving;7 increased uncertainty in the wake of 
the 1997–1998 Asian crisis experience, with a potentially positive effect on 
precautionary saving; demographic factors, in particular the effect of a region-
wide demographic transition toward older populations; and financial 
development, which may in principle have a positive or negative effect on 
saving. As typified by IMF (2005) and Park and Shin (2009), one central 
finding across much of the empirical work is the key role played by the 
region’s rapid GDP growth in explaining its high private saving rate, and the 
important role played by demographic factors in a number of countries. 
Empirical studies indicate that savings rates in the region were somewhat 
higher than implied by standard relationships in the period closely following 

                                                           
7The strong positive relationship between savings rates and GDP growth rates is found in both time 

series and cross sectional regressions. In principle, the relationship can be derived from either life cycle or 
permanent income models of consumption under the assumption that permanent income adjusts sluggishly 
to changes in actual income. 
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the crisis, perhaps as a result of a sharp rise in uncertainty, but this effect 
appears to have waned in recent years (IMF 2006b, Bernanke 2005). 

Based on the analysis above, a key robust finding is that much, but not 
all, of the recent surge in the region’s saving has been the result of rapid rates 
of economic growth, especially in the PRC. To the extent that this is true, a 
key determinant of the region’s current account surpluses, especially in recent 
years, could be seen as its rapid rates of economic growth. In the case of the 
PRC, such an effect probably explains a large part of the recent increase in the 
savings rate because recent PRC growth rates have been exceptionally high. 
Elsewhere in the region, however, faster GDP growth is at best a partial 
explanation for any increase in savings rates insofar as average GDP growth 
in the last several years has tended to be below its pre-crisis rates in much of 
the region (ADB 2008).  

 
B. Too Little Investment? 

 
Another set of explanations for the region’s current account surpluses 

focuses on the weakening of investment in parts of the region since the Asian 
crisis. Why has investment weakened since the crisis? Across the region, with 
the notable exceptions of PRC, India, and Viet Nam, investment as a share of 
GDP has been unusually low since the Asian financial crisis, with this 
weakness accounting for the bulk of the region’s shift toward current account 
surpluses in the period immediately after the crisis. To some degree, the 
investment weakness has been in the real estate sector, where there had been 
massive overinvestment in several countries in the run up to the Asian crisis, 
and some return to lower and more sustainable investment rates was to be 
expected.8 For the most part, however, the weakness has been across all the 
components of investment and has occurred both in countries that were at the 
center of the crisis and those that were not.  

Four major explanations have been proposed for the broad-based 
weakness of investment in the region since the 1997–1998 crisis. According 
to one set of explanations, the weakness has been the result of lingering 
effects from the crisis (Chinn and Ito 2005, Eichengreen 2006). Post-crisis 
restructuring and reform—along with the working off of pre-crisis investment 
excesses—contributed importantly to the weakness of investment in the crisis 
economies in the years immediately after the crisis. A second set of 
explanations for the broad-based weakness of investment focuses on possible 
competitive pressure from the PRC (IMF 2006c, Wong and Adams 2002). 

                                                           
8See ADB (2005) and IMF (2006a) for discussions of the role of real estate investment in Asian 

imbalances. 
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The argument is that if investment in the PRC increases sharply, there will be 
cutbacks elsewhere in Asia. A third explanation for the recent weakness of 
investment relates to the role of heightened regional risk in the period since 
the crisis (ADB 2007). According to one argument, the crisis served as an 
important wake-up call for economic agents in the region about the risks in 
the investment environment. Finally, one broad view of the investment 
weakness is that it may reflect shortcomings in the region’s investment 
climate in the post-crisis period (IMF 2006c).  

Overall, the weakness in investment across much of the region in the 
post-crisis period must be seen as a puzzle for which there is no clear 
explanation. Arguably, the 1997–1998 crisis played an important role in 
depressing investment for a period of time, but its effects have likely waned 
over time. Neither competition from the PRC, nor heightened risk, nor a 
deteriorating investment climate has had a clear effect. In any event, weak 
investment is no longer the key factor underlying the region’s large overall 
current account surplus. Since 2003, in particular, high and rising national 
saving has become the key contributor to the imbalance, especially in the case 
of the PRC, but also in the cases of the newly industrializing economies of 
Hong Kong, China; Singapore; and Taipei,China. 

 
C. Bretton Woods II: Role of Highly Competitive Exchange Rates 

 
The Bretton Woods II view of the imbalances seeks to explain the 

region’s current account surplus in a more general equilibrium framework that 
takes into account the two-way interactions between economic growth and the 
surplus. The central assumption of the Bretton Woods II view is that much of 
developing Asia has implicitly returned to tightly managed US dollar 
exchange rate regimes, following a brief flirtation with floating exchange rates 
during the 1997–1998 crisis period.9 The Bretton Woods II view is that the 
region’s decision to return to relatively rigid exchange rate management has 
been based mainly on a desire to maintain highly competitive exchange rates 
so as to boost exports and thus achieve rapid growth. Exchange rate 
competitiveness in turn is seen as being supported by systematic intervention 
in the foreign exchange market to purchase US dollars, which provides the 
external financing required by the US to purchase Asian exports. 

According to the Bretton Woods II view, such an arrangement benefits 
both developing Asia and the US. Developing Asia benefits insofar as it 

                                                           
9Hence, the usage of the term Bretton Woods II, as the intention is to draw an analogy to the 

Bretton Woods system of pegged but adjustable exchange rates that was in effect between 1945 and the 
early 1970s. 
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secures markets in which it can sell its exports and thereby achieve rapid rates 
of economic growth. The US benefits because it can obtain cheap external 
financing via developing Asia’s purchase of low-yielding US dollar reserve 
assets.10 In short, the arrangement is seen as a positive-sum game for the 
involved countries. The Bretton Woods II view can explain how the region 
has simultaneously experienced rapid export and GDP growth, large current 
account surpluses, and rapid rates of reserve accumulation. In broad terms, 
these are seen as the outcome of very competitive exchange rates and the 
necessary accompanying monetary and exchange rate policies. However, 
while Bretton Woods II provides a more comprehensive explanation, it also 
suffers from serious shortcomings and inconsistencies. In particular, its 
characterization of the region’s post-crisis exchange rate as dollar pegs or 
quasi-pegs is difficult to square with substantially greater exchange rate 
flexibility in countries such as Indonesia, Republic of Korea, and Thailand.  

 
D. Summary 

 
Putting all of the arguments together, it is clear that our understanding 

of the factors underlying the emergence of large and persistent current account 
surpluses since the Asian crisis remains limited. There is not one single 
explanation for the imbalances and the relative contribution of various factors 
has been different over different sub-periods. The broad-based weakness in 
investment in the immediate aftermath of the 1997–1998 crisis appears 
understandable, but the decade-long persistence of this weakness remains 
largely a puzzle. The recent surge in regional saving appears mainly to be the 
consequence of rapid regional growth, but such an explanation is incomplete 
because it does not address the factors underlying the rapid growth. In short, 
both the post-crisis investment slowdown and the high and rising savings rates 
remain largely unexplained. 

 
IV. CONSEQUENCES OF GLOBAL IMBALANCES  

FOR DEVELOPING ASIA 
 
While the causes of Asia’s post-crisis current account surpluses remain 

poorly understood, the consequences of global imbalances, which partly 
reflect those surpluses, are all too real and painful. In addition to the negative 
impact of the global financial crisis on exports and growth, global imbalances 

                                                           
10Even though most economies in the region do not report the currency composition of their 

reserve holdings, US and IMF data suggests that the bulk of the region’s reserves continue to be held in US 
dollar assets (Setser 2008). 
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entail two types of costs for Asia. The first is the costs arising from the 
possibility that Asia’s current account surplus is sub-optimal. The second is 
the costs associated with having excessive foreign exchange reserves. At a 
broader level, since economic growth remains by far the top priority in 
developing Asia, what matters the most is the consequences of the global 
imbalances for the region’s growth.  

 
A. Benefits and Limits of Developing Asia’s Export-Led Growth 

 
Before we delve into the issues of excessive current account surpluses 

and foreign exchange reserves, it is useful to take a step back and understand 
the roots of Asia’s large and persistent current account surplus. Those roots 
ultimately reflect Asia’s highly successful strategy of export-oriented 
industrialization. While a wide range of factors can explain why Asia was able 
to outperform other parts of the developing world in the postwar era, one key 
was the region’s ability to produce and sell manufactured goods abroad. Any 
debate about the desirability of a more balanced growth strategy should not 
lose sight of this historical fact. The key question facing Asia is whether a 
strategy that has delivered economic growth will continue to deliver in the 
future. The global imbalances underlying the global financial crisis highlight 
the unsustainable nature of running long-term large current account deficits. 
The global financial crisis brought to the fore the limits of a growth strategy 
that rests upon an ever-growing appetite for Asian goods. 

 
B. Costs of Over-Saving and Under-Investment 

 
Asia’s large and persistent current account surpluses can be viewed as a 

symptom of a high degree of dependence on external demand as an engine of 
growth. An equally valid interpretation of those surpluses is that they are due 
to an excess of saving over investment. Two potential types of welfare costs 
arise from the imbalance between saving and investment in Asia in the post-
crisis period: costs associated with over-saving and those associated with 
under-investment. Along with export-oriented industrialization, high savings 
and investment rates have long been viewed as an integral part of the East 
Asian growth model. Although high saving rates have served Asia well, the 
key question highlighted by the global financial crisis is whether the region 
now suffers from saving too much. This question is especially relevant for the 
PRC given the country’s stunningly high savings rate relative to its income 
level. The welfare costs of over-saving are likely to be especially high in a 
poor country with low consumption levels and living standards. If the cost of 
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over-saving is potentially large for developing Asia, so is the cost of under-
investment. The main tangible costs of a slower-than-optimal capital 
accumulation are reduced future productive capacity and reduced growth 
rates. The slowdown of growth rates to sub-optimal levels due to under-
investment is a huge cost in light of the fact that developing Asia is still a poor 
region.  

 
C. Costs of Excessive Foreign Exchange Reserves 

 
One major consequence of persistent current account surpluses has been 

an explosive growth of foreign exchange reserves held by the region’s central 
banks. There is a growing consensus that the accelerated reserve growth of 
developing Asian countries may have led to reserves in excess of optimal 
levels. The optimal level of reserves is determined by their marginal benefits 
and costs. Excess reserves are welfare-reducing by definition. According to 
Park (2007), both informal and formal analysis confirms the popular belief 
that developing Asia’s reserves now exceed what is required for liquidity 
purposes by a wide margin, which implies correspondingly large welfare 
losses. One specific cost of excess reserves is the returns forgone by holding 
them in the form of traditional reserve assets—i.e., safe and liquid but low-
yielding assets such as US government bonds—rather than higher-yielding 
assets. Parking excess reserves in liquid foreign currency assets that offer little 
additional protection against currency crisis has significant opportunity costs. 
Park (2008) estimated the benefits of managing excess reserves more actively 
and found them to be higher than 1 percent of GDP in many Asian countries. 

 
D. Costs of the Global Financial Crisis for Developing Asia 

 
We have already pointed out that developing Asia will not be immune 

to the adverse effects of global imbalances. Most immediately, if we view the 
current global financial crisis as reflecting global imbalances to some extent, 
it is possible to interpret the current slowdown of economic activity in the 
region as a cost of global imbalances. The 2008 and in particular 2009 GDP 
growth forecasts have been sharply revised downward throughout the region. 
In a region as poor as Asia, a two- or three-percent decline will tangibly 
constrain the resources and capacity to reduce poverty and income inequality. 
A timely study from the Asian Development Bank (ADB)—James et al. 
(2008)—explored the financial and real impact of the global financial crisis 
on developing Asia. So far the crisis seems to have had only a limited impact 
on the region’s financial systems. On the other hand, the real economies of the 
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region are already bearing the full brunt of the global economic downturn 
precipitated by the crisis. The synchronized slowdown of economic activity 
under way in the G-3 will have a pronounced impact on world trade and hence 
Asian exports and growth. Beyond the short term, to the extent that the US 
downsizes its current account deficit over an extended period of time, 
developing Asia will face a more lasting negative shock to its exports and 
growth.  

 
E. Costs of Global Imbalances for Developing Asia’s Economic Growth 

 
Developing Asia remains a poor region, so the most important 

determinant of the region’s economic welfare remains GDP growth. The 
region cannot hope to reduce poverty and inequality on a meaningful scale 
without adequate GDP growth. As such, any discussion of the impact of 
global imbalances on the region has to include their implications for growth. 
Of utmost concern to developing Asia’s policymakers should be the structural 
component of the ongoing deceleration of the region’s exports. Achieving 
rapid growth by producing ever-larger quantities of an ever-wider range of 
manufactured goods is feasible as long as there are markets to absorb those 
goods. However, the unfolding global crisis highlights the unsustainable 
nature of over-production sustained by over-consumption. There is a 
widespread tendency in the region to point to rapid economic growth as the 
primary justification for relying on exports as an engine of growth. However, 
the global financial crisis shatters the delusion that there are no limits to 
external demand and hence to export-led growth. Asia is no longer a small 
economy that faces an effectively infinite global market and can always 
export its way to high growth rates. There are also clear limits to which 
competitive exchange rates, emphasized in the Bretton Woods II view, can 
artificially promote exports in the long run. 

 
F. Summary 

 
Insofar as the current global financial and economic crisis reflects an 

unwinding of global imbalances, developing Asia is already paying a heavy 
price for those imbalances. In the short run, the collapse in G-3 demand for 
the region’s exports will severely dent the region’s exports and growth 
prospects. In the medium and long run, the global crisis highlights the risks of 
an excessive dependence on foreign demand. An unbalanced growth based on 
over-dependence on exports may deliver faster growth in the short run, but 
can contribute to the buildup of unsustainable global imbalances over a longer 
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time horizon. Given the excellent track record of export-led growth in the 
region, a regional mindset that favors exports over domestic demand is all too 
understandable. However, the global financial crisis has rudely awakened 
developing Asia to the reality that the world’s demand for the region’s output 
is neither automatic nor guaranteed. Some specific welfare costs arising from 
the global crisis include those associated with sub-optimal levels of saving, 
investment, and foreign exchange reserves. 

 
V. CONCLUDING OBSERVATIONS 

 
Global current account imbalances underlie the ongoing global financial 

and economic crisis. These imbalances are as much a matter of unsustainable 
current account deficits as unsustainable current account surpluses. 
Furthermore, other parts of the developing world, especially oil exporters such 
as Russia and the Middle East, have also contributed substantially to the 
surpluses. Nevertheless, the large and persistent surpluses that have emerged 
in developing Asia since the Asian crisis are an integral part of the global 
imbalances. These imbalances will hurt Asia’s growth prospects insofar as the 
global crisis, which is crippling the region’s exports, partly reflects a 
disorderly resolution of those imbalances. One does not have to be an 
adherent of the global savings glut theory to discern a connection between 
global imbalances and the global financial crisis. At a purely intuitive level, 
large and persistent current account deficits financed by large and persistent 
current account surpluses cannot go on indefinitely and will have to unwind at 
some point. 

It is important to distinguish between the short-term versus the medium- 
and long-term policy implications of the global crisis. In the short term, the 
undisputed priority of regional policymakers must be to manage the sharp 
slowdown of economic growth associated with the contraction of external 
demand. Such short-term management will involve limiting the reduction of 
growth through expansionary fiscal and monetary policy as well as easing the 
hardship of those hardest hit. At the same time, it would be prudent for 
regional policymakers to fully recognize the medium- and long-term 
ramifications of the unwinding of the global imbalances. Viewing the current 
slowdown as just another downturn of just another business cycle would be a 
serious mistake. For one, the sheer size of the global imbalances suggests that 
their unwinding may require a protracted period of adjustment in the US. At a 
broader level, the global crisis highlights the inherent instability of growth 
based on excessive dependence on foreign demand in the medium and long 
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term. As such, it should serve as a wake-up call for policymakers to take 
concrete actions to rebalance their economies. 

However, it must be emphasized that rebalancing does not imply 
turning back from the economic openness and integration into the world 
economy that has delivered enormous benefits for developing Asia and will 
continue to do so. In particular, erecting trade barriers to protect domestic 
firms and workers may be politically tempting under the present 
circumstances but will harm all countries in the region. What is hurting the 
region is not its traditional openness to international trade and capital flows, 
but an unsustainable imbalance in the global structure of supply and demand. 
Large and persistent current account surpluses are not an intrinsic structural 
feature of developing Asia; in fact, the region as a whole ran a deficit until the 
Asian crisis. Rebalancing represents a return to the generally more balanced 
structure of demand and growth that prevailed in the region prior to the Asian 
crisis.11 

In the post-crisis period, developing Asia has been transformed into a 
region of chronic current account surpluses, or, equivalently, a chronic net 
exporter of capital. However, despite the behavior of the region as a whole 
and the existence of some common elements, there is a great deal of 
heterogeneity across the region’s countries in terms of the size and nature of 
their surpluses. Unusually high savings rates, which reflect unusually low 
consumption rates, explain the imbalance between output and expenditure in 
the PRC. In the crisis-affected countries, a sharp drop-off in investment rates 
against a backdrop of high and relatively stable savings rates explains the 
imbalance. Asian countries also vary widely in terms of their current account 
positions. For example, the ratio of current account surplus to GDP exceeds 
10 percent in Malaysia and Singapore but the Republic of Korea’s account is 
balanced while India and Viet Nam are running deficits. The lack of a one-
size-fits-all explanation for the region’s current account surplus rules out one-
size-fits-all policy prescriptions.   

Notwithstanding the heterogeneity of current account surpluses across 
the region, some rebalancing of growth toward domestic demand will be 
required for the region as a whole. In the absence of such rebalancing, the 
global economic crisis will have a pronounced impact on growth in highly 
export-dependent developing Asia. While necessary, rebalancing is bound to 
be a difficult, protracted, and complex structural process. Above all, the 
mismatch between the structure of output and the structure of demand in 
many export-oriented Asian economies will constrain the rebalancing of 

                                                           
11However, in the immediate pre-crisis period, excessive current account deficits in some countries 

contributed to the outbreak of the Asian crisis. 
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demand and growth. The imbalance between what the region produces and 
what it consumes is partly structural, and will only be fully resolved with the 
recovery of the world economy. However, a key regional development that 
bodes well for rebalancing is the emergence of a large and rapidly growing 
urban middle class. The demand of this sub-population for goods such as 
automobiles and household appliances is taking off and laying the foundations 
for strong and sustainable domestic demand. 

The intrinsically difficult and time-consuming task of rebalancing 
developing Asia’s economies entails a number of significant policy 
implications. For one, even under the most optimistic scenarios, it will be a 
daunting challenge for the region to regain its previous exceptionally high 
growth rates in view of the drastically worsened global economic outlook. A 
more feasible goal may be to achieve growth rates that are somewhat slower 
than those of the pre-global crisis period but still high relative to other parts of 
the world and, more importantly, high enough to make a dent on the poverty 
that still afflicts wide swaths of the region. It is up to the regional 
policymakers to communicate the reality of lower short- to medium-term 
growth prospects to the public as well as assist the hardest hit segments of the 
population to prevent social and political instability. 

The fact that private domestic demand cannot be mechanically ramped 
up in a short period of time implies that the government must take the lead in 
rebalancing demand in the short run. In fact, governments around the region 
are already trying to pump up demand through active fiscal policy in response 
to the collapse of external demand. However, the region’s governments 
should also consider using fiscal policy for rebalancing beyond the short term. 
In addition to becoming a “spender of last resort,” governments should use 
fiscal policy to stimulate domestic demand by creating the appropriate 
enabling environment for the private sector. For example, investing in the 
education system will help to alleviate the shortage of critical skills that 
constrains investment in some industries. Reducing the mismatch between 
output and demand structures requires not only demand-side policies but also 
supply-side policies. In particular, removing policy distortions that favor the 
production of tradables over non-tradables will do as much to reduce the 
mismatch as boosting demand. 

While developing Asia has played a part in the emergence of global 
imbalances since the Asian crisis, an orderly unwinding of those imbalances 
will require a global effort. In this context, an especially significant global 
initiative would be the reform of the global financial architecture. There is a 
widespread perception in developing Asia that the IMF did a poor job of 
handling the Asian crisis of 1997–1998. Regardless of its validity, this 
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perception has eroded confidence in the IMF throughout the region. The loss 
of confidence in the IMF, in turn, may have encouraged regional countries to 
run up current account surpluses to build up a large war chest of foreign 
exchange reserves that would protect them from another devastating crisis in 
the future. Measures to restore the region’s confidence in the IMF, such as 
governance changes that would give the region a voice proportionate with its 
role in the world economy, would weaken the incentives for precautionary 
reserve buildup and thus contribute to global rebalancing. 

The central message of this study is that it is fundamentally in 
developing Asia’s enlightened self-interest to rebalance the structure of its 
demand toward domestic sources. Part of the need for rebalancing is driven by 
short-term necessity—rebalancing will help to mitigate the sharp slowdown of 
exports and growth due to the synchronized slump of the G-3 economies. 
Looking to the medium and long term, while the global crisis does nothing to 
diminish the benefits of an outward-looking export-oriented growth strategy, 
it does highlight the very real risks of an excessive reliance on external 
demand. It is true that Asian rebalancing would contribute to an orderly 
unwinding of global imbalances, which is a global public good. However, the 
region has the best reason of all to pursue rebalancing: its own growth and 
welfare. The region is in a good position to pursue rebalancing because it has 
much stronger fundamentals than it did during the Asian crisis. These include 
a relative absence of financial sector imbalances and generally healthy fiscal 
positions. 

A further argument for rebalancing Asia’s growth is that many of the 
policies rebalancing requires are supportive of the broader objectives of 
poverty reduction and inclusive growth. For example, strengthening health 
care and old-age support not only helps to boost domestic demand but also 
helps to reduce poverty and inequality to the extent that the poor suffer 
disproportionately from lack of access to such basic services. In addition to 
contributing to more inclusive growth, rebalancing can also give a big boost 
to intraregional trade. While intra-Asian trade has superficially experienced 
impressive growth in recent years, much of it is trade in intermediate goods 
geared toward exporting final goods outside the region. More robust domestic 
demand for final goods within regional countries will allow for more 
substantive intraregional trade along the lines of the European Union. As the 
region’s incomes rise, consumers will demand more product variety and this 
demand will create a greater potential for intra-industry trade in differentiated 
products among regional countries. 

Finally, the transformation of developing Asia into a surplus region is 
not only a relatively recent phenomenon but also a puzzling one. By 
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definition, the current account surplus is equal to net savings, or difference 
between savings and investment. Therefore, the emergence of large and 
persistent current account surpluses is equivalent to a widening gap between 
savings and investment. While a number of explanations have been put forth 
for a well-known stylized fact—the post-crisis investment drop in the crisis 
countries—all of them lack convincing theoretical and empirical support. 
Another well-known stylized fact that underlies the region’s post-crisis 
surpluses—the unusually high and rising savings rates of the PRC and some 
newly industrializing economies—also remains a puzzle that cannot be 
accounted for by the fundamental determinants of savings. In short, much 
more research needs to be done to improve the understanding of Asia’s post-
crisis current account surpluses. 
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Trade Structure and the Transmission 
of Economic Distress in the High-Income  

OECD Countries to Developing Asia 
JUTHATHIP JONGWANICH, WILLIAM E. JAMES, PETER J. MINOR,  

AND ALEXANDER GREENBAUM 

This paper examines the structure and direction of developing Asia’s trade 
over the past two decades. The impacts of economic slowdown in high-
income Organisation for Economic Co-operation and Development (OECD) 
countries on developing Asia in 2009–2010 are then projected through a 
computable general equilibrium model of world trade and production. The 
paper shows that despite a jump in intraregional trade—which is found to 
reflect increasing fragmentation of production with trade in intermediate 
goods and assembly of final products in the People’s Republic of China—the 
region remains dependent on external demand from the European Union, 
United States, and Japan. Simulations indicate the crisis may decrease real 
income in the region by 6–10 percent over the next two years largely as a 
result of a fall in exports. Although fiscal stimulus may mitigate these losses, 
a resurgence of protectionism would work in the opposite direction. 

 
I. INTRODUCTION 

 
The global economic slowdown, which stemmed from the United States 

(US) subprime mortgage crisis and rapidly spread to Europe and Japan, is 
having pronounced adverse impacts on developing Asian economies. There 
are two key channels through which the economic slowdown in high-income 
Organisation for Economic Co-operation and Development (OECD)1 
economies has been transmitted to developing Asia: trade and financial 
channels (James et al. 2008). So far, the impacts on developing Asia have 
been felt primarily through the trade channel rather than through the 
meltdown of financial institutions. By the fourth quarter of 2008, exports in 
developing Asia had noticeably contracted. The drop of export growth 

                                                           
1The high-income OECD economies are defined as the European Union-15 (EU-15) as 

well as Japan and the US, unless otherwise specified. The members of the EU-15 are Austria, 
Belgium, Denmark, Finland, France, Germany, Greece, Ireland, Italy, Luxembourg, 
Netherlands, Portugal, Spain, Sweden, and United Kingdom. 
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averaged nearly 30 percent in East and Southeast Asia and approached double 
digits in South Asia. As a result, the growth of real gross domestic 
product (GDP) decelerated throughout the region while unemployment 
increased significantly, especially in East Asia. 

As the crisis has deepened, governments in developed and developing 
countries are authorizing economic stimulus packages to counter the impacts 
of declining consumption and investment with increased government 
expenditures. The price tags on stimulus packages range from less than one 
percent of GDP to several percent of GDP in developed countries. The 
packages are far smaller in developing countries, with People’s Republic of 
China (PRC), Malaysia, and Singapore leading the way in Asia. Stimulus 
packages could help offset the contraction in trade volumes in developing 
Asia as domestic demand increases in these economies, pulling in imports 
from neighboring economies. 

A wave of protectionist actions is growing as economies around the 
world suffer from lower economic growth rates and rising levels of 
unemployment. The US has included “buy American” provisions in its 
economic stimulus legislation. In developing economies from Asia to Africa 
that have reluctantly embraced lower tariffs in the last ten years, protectionist 
sentiments are rising. For example, Indonesia has restricted the import of 
certain goods to just a few ports and airports, while India has increased tax 
rebates for exporters. Although protectionist moves are viewed by proponents 
as a means to boost employment in their own economies, they discount the 
fact that because economies are now highly globalized, the production of local 
goods depends heavily on global supply chains. For example, automobile 
manufacturers in Indonesia depend upon component parts from Japan, and 
apparel producers in Cambodia import most of their fabric and materials from 
the PRC. Because few economies have completely integrated supply chains, 
protectionism may harm more than it helps in terms of higher prices for 
intermediate goods (parts and components). 

Few empirical studies have investigated the impacts of the above issues 
on trade and growth prospects in developing Asia. In addition, most 
projections relating to these issues have been derived using macroeconomic 
models of consumption and investment. While these models are appropriate 
for broad economic predictions, especially for modeling money and finance, 
they lack crucial information on global industry structure and trade—the exact 
mechanisms by which the current crisis is likely to affect developing Asia. 

This study examines the impacts of demand slowdown in OECD 
economies, fiscal stimulus packages in OECD and developing countries, and a 
rise of protectionism on prospects of trade and real GDP growth in developing 
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Asia in 2009–2010. A computable general equilibrium (CGE) model of world 
trade and production is used instead of a macroeconomic model.2 The next 
section of the paper discusses the structure and direction of Asia’s trade over 
the past two decades, particularly the increasing importance of global supply 
chains, to provide background information on how developing Asia has 
become more integrated and how the OECD markets are linked to developing 
Asia. The next section also shows how trade is crucial for developing Asia 
and how the slowdown in global demand is negatively affecting developing 
Asia, especially as a result of lower demand from OECD markets. Factors 
driving changes in trade structures through global supply chains are described 
in Section III. Section IV examines impacts of the global economic 
slowdown, driven by the global financial crisis, on developing Asia. The 
impacts of fiscal stimulus packages are examined in Section V. In particular, 
the section addresses the question, What is the potential for fiscal stimulus 
packages in the largest economies (US, Europe, PRC, and Japan) to affect 
trade and real GDP in developing Asian economies? Section VI examines 
impacts of a rise in protectionist moves in developing Asia. The final section 
provides conclusions and policy recommendations. 

 
II. STRUCTURE AND DIRECTION OF DEVELOPING ASIA’S TRADE 

 
The emergence of Asian trade over the past four decades as the third 

hub of world trade next to Europe and North America has followed a 
distinctive pattern. Following Japan’s export success in the 1950s and 1960s, 
the newly industrializing economies (NIEs) (Hong Kong, China; Republic of 
Korea [henceforth Korea]; Singapore; and Taipei,China) began to enter export 
markets as Japan’s industrial structure shifted away from labor-intensive 
products to more sophisticated ones. The 1985 Plaza Accord, which saw a 
sharp revaluation of the yen, also helped the NIEs to expand their exports in 
the labor-intensive activities in which Japan was losing advantage (Figure 1). 
However, by the late 1980s, these economies were losing their edge in labor-
intensive activities as a result of rising wage costs and attendant real currency 
appreciation. In addition, the imposition and gradual tightening of quantitative 
restrictions by industrialized countries blunted penetration in the markets for 
textiles, garments, and footwear (Wells 1986).  
 

                                                           
2The Global Trade Analysis Project (GTAP) based at Purdue University maintains a standard CGE 

model including global trade and production structures. The most current model is based on global trade, 
production, and prices in 2004. Because trade and production structure matter most in the following 
analysis, the structure of trade shares was updated to reflect a major shift in global textile and apparel trade 
precipitated by the elimination of global textile and apparel quotas in 2005.  
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Figure 1. Real Exchange Rates, 1980–1990
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Source: Bank for International Settlements database, available: www.bis.org.,

downloaded 12 March 2009.  
 
As profitability fell at home, producers from Japan and the NIEs began 

to move their production platforms to Southeast Asia. These countries were 
attractive to investors because of their relatively favorable macroeconomic 
conditions and policies on trade and investment. On the heels of the direct 
inward investment, an export boom followed in labor-intensive 
manufacturing. At the same time, rapid advances in production technology 
created the opportunity for investors to redesign production processes in ways 
that encouraged task specialization, i.e., splitting up fabrication and assembly 
processes and reducing production costs (Krugman 1995). This process 
occurred extensively in the electronics industry so that by the mid-1980s, 
Southeast Asian countries started exporting electronics and other more 
technologically sophisticated products. Later, in the early 1990s, the PRC 
emerged as a fast-growing exporter of labor-intensive manufactured goods. 
Product lines “migrated” to the PRC from other countries in East and 
Southeast Asia, attracted by its large pool of cheap labor, its rapidly 
improving infrastructure, and its policies favoring exporters.  

The evolution of trade patterns shows that rapid export growth in 
developing Asia has been underpinned by a pronounced shift in export 
structures away from primary commodities and toward manufactured goods.3 
                                                           

3The evolution of exports (and trade patterns) in the region is traced using detailed trade data, 
specifically the United Nations Commodity Trade Statistics Database (UN Comtrade), based on Revision 3 
of the Standard International Trade Classification (SITC, Rev. 3), and Bureau of Foreign Trade for 
Taipei,China. It is important the data are tabulated using importer country records, which are considered 
more accurate compared to the corresponding exporter records for analyzing trade patterns for a number of 
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Given the nature of their resource endowments, NIEs relied heavily on 
manufacturing for export expansion. Yet, beginning in the 1970s, a notable 
shift toward manufacturing is observable across all countries, at varying speed 
and intensity. Since the early 1990s, the share of manufactured exports in total 
exports in Southeast Asia (except in Indonesia and the Philippines) has 
exceeded 70 percent. In the Philippines, the share of manufactured exports in 
total exports increased significantly from 50 percent during 1991–1995 to 
more than 90 percent during 1996–2006. In Indonesia and Viet Nam, the 
share of manufactured exports in total exports is significantly lower at about 
50 percent, reflecting their comparative advantage, resource endowments, and 
later adoption of export-oriented industrialization strategies. 

Within manufacturing, machinery and transport equipment (Standard 
International Trade Classification Section 7 [SITC 7])4 has become the key 
export component in developing Asia. Table 1 shows that in 1992, the share 
of SITC 7 exports in total manufacturing exports in developing Asia was 
around 36 percent, and increased to 55 percent in 2006. Within SITC 7, 
information and communications technology (ICT) products (SITC 75, 76, 
772, and 776) have been the most important, accounting for more than 
70 percent of SITC 7 exports. The share of developing Asia in world ICT 
exports increased from 25 percent in 1992 to 50 percent in 2006 (Table 2). 
Electrical goods (SITC 77, excluding 772 and 776) comprise another major 
category of manufacturing exports. The level and the change over time of 
world market share in this product category among the developing Asian 
countries are strikingly similar to that of ICT products. The share of 
developing Asia in world electrical goods exports recorded an impressive 
increase to 36 percent in 2006, from 17 percent in 1992 (Table 2). 

 
 
 

                                                           
reasons (Ng and Yeats 2003, Feenstra et al. 2005, Athukorala and Kohpaiboon 2008). Partner-country 
records are admittedly less susceptible to double counting and erroneous identification of the 
source/destination country in the presence of entrepot trade, compared to data based upon reporting country 
records (e.g., the PRC’s trade through Hong Kong, China). In addition, some countries fail to properly 
report goods shipped from their own export processing zones. These exports are simply lumped into 
“special transactions” (SITC 9). Unless otherwise specified, trade data shown in this paper refer to 
manufacturing trade. 

4The Standard International Trade Classification was established by the United Nations Statistics 
Division to compile international trade statistics for all products traded internationally, and to improve the 
comparability of international trade statistics. 



 
Table 1. Commodity Composition of Manufacturing Exports in Developing Asia 

(percent of manufactured exports) 

 Chemicals 

Resource-
Based 

Products Textiles 

Machinery  
and Transport 

Equipment 
ICT 

Products 
Electrical 
Products 

Miscellaneous 
Manufacturing 

Footwear 
and Clothing 

Developing Asia    
1992 5.2 20.5 9.5 36.4 24.2 4.4 37.9 16.0 
2006 7.3 14.0 3.7 54.8 38.5 6.2 24.0 7.8 

East Asia              
1992 5.2 20.6 10.5 31.8 18.4 4.7 42.4 16.5 
2006 6.1 14.1 3.7 54.2 36.5 7.0 25.7 7.2 

China, People’s Rep. of              
1992 4.2 16.6 9.2 19.4 10.3 4.6 59.7 24.4 
2006 3.9 13.9 3.7 51.5 36.5 7.4 30.7 9.5 

Hong Kong, China              
1992 6.1 20.9 13.2 30.7 19.4 4.5 42.3 21.3 
2006 4.5 15.4 4.6 45.3 34.2 6.2 34.8 15.2 

Korea, Republic of              
1992 6.5 26.2 11.2 39.8 24.7 4.5 27.5 11.7 
2006 10.3 12.3 2.8 67.6 39.3 4.5 9.8 0.8 

Taipei,China              
1992 5.1 22.0 10.0 44.1 24.7 5.4 28.8 5.4 
2006 13.4 17.7 5.1 53.1 32.9 8.8 16.1 0.7 

Continued  
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Table 1—Continued 

 Chemicals 

Resource-
Based 

Products Textiles 

Machinery  
and Transport 

Equipment 
ICT 

Products 
Electrical 
Products 

Miscellaneous 
Manufacturing 

Footwear 
and Clothing 

Southeast Asia                 
1992 5.1 14.3 3.5 56.2 45.2 4.4 24.5 10.8 
2006 10.0 8.8 1.6 66.0 53.1 4.4 15.1 4.9 

Indonesia                 
1992 4.4 46.2 11.4 8.0 4.4 1.2 41.4 20.7 
2006 9.6 23.7 6.1 38.4 23.4 6.7 28.2 13.4 

Malaysia                 
1992 3.6 10.4 2.0 67.7 57.3 4.3 18.3 9.4 
2006 5.9 6.8 0.8 77.8 70.2 3.5 9.6 2.3 

Philippines                 
1992 3.4 7.3 1.8 45.7 37.4 6.3 43.6 25.8 
2006 1.4 3.2 0.6 85.1 74.9 6.4 10.3 4.9 

Singapore                  
1992 7.8 5.6 0.9 75.1 60.5 5.2 11.5 3.1 
2006 21.3 3.6 0.3 67.0 55.1 2.8 8.1 0.3 

Thailand                 
1992 3.3 17.5 5.5 42.2 30.9 4.7 36.9 13.3 
2006 9.5 12.9 2.2 62.4 39.8 5.2 15.2 4.7 

Viet Nam                 
1992 2.3 14.8 5.7 3.2 0.4 0.6 79.7 63.9 
2006 2.6 10.6 3.5 18.5 8.8 4.4 68.3 26.2 

Continued 

 
 
 
 



 
 

Table 1—Continued 

 Chemicals 

Resource-
Based 

Products Textiles 

Machinery  
and Transport 

Equipment 
ICT 

Products 
Electrical 
Products 

Miscellaneous 
Manufacturing 

Footwear 
and Clothing 

South Asia                 
1992 4.9 48.2 25.2 5.3 0.9 0.6 41.6 33.2 
2006 13.4 38.1 14.2 12.3 2.1 2.2 36.2 26.5 

Bangladesh                 
1992 1.9 18.0 11.5 3.9 0.2 0.2 76.2 74.4 
2006 1.4 8.7 6.1 1.1 0.2 0.1 88.8 87 

India                 
1992 7.4 50.6 17.9 7.4 1.2 0.7 34.6 24.4 
2006 17.6 40.7 10.1 16.1 2.8 2.8 25.6 14.0 

Nepal                 
1992 0.7 67.1 62.7 1.3 0.2 0.3 30.9 28.8 
2006 14.6 46.8 34.8 3.2 0.4 1.3 35.4 24.7 

Pakistan                 
1992 0.5 63.8 57.3 1.2 0.1 0.2 34.5 27.7 
2006 2.7 58.9 54.5 1.4 0.3 0.1 37.0 29.5 

Sri Lanka                 
1992 1.4 20.2 4.9 3.1 1.5 1.1 75.3 67.6 
2006 1.4 20.4 2.7 7.0 1.5 2.0 71.2 65.8 

ICT = information and communications technology; SITC = Standard International Trade Classification. 
Note: The corresponding code of chemicals is SITC 5; resource-based products is SITC 6; textiles is SITC 64; machinery and transport equipment is SITC 7; ICT products is SITC 

75, 76 (excluding 772 and 776); electrical products is SITC 77 (excluding 772 and 776); miscellaneous manufacturing is SITC 8; and footwear and clothing is SITC 84 and 85. 
Source: Compiled from United Nations Commodity Trade Statistics Database, downloaded October 2008. 
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Table 2. World Export Shares of Selected Manufacturing Products (percent) 

 
Machinery and Transport 

(SITC 7) 
ICT Products Electrical Products Textiles, Clothing  

and Footwear (SITC 64, 84, 85)
 1992 2006 1992 2006 1992 2006 1992 2006

Developing Asia 11.9 29.1 25.2 50.5 16.5 35.8 40.7 52.4
China, People’s Rep. of 1.6 13.7 2.8 23.9 4.4 21.4 13.9 30.0
Hong Kong, China 1.2 0.6 2.5 1.1 2.1 0.9 6.7 2.3
Korea, Rep. of 1.8 4.5 3.6 6.5 2.3 3.3 5.1 2.1
Taipei,China 2.6 2.2 4.6 3.4 3.5 4.0 4.4 2.1
Indonesia 0.1 0.5 0.1 0.7 0.1 0.9 1.6 2.1
Malaysia 1.4 2.7 3.8 5.9 1.0 1.3 1.2 0.9
Philippines 0.3 1.1 0.7 2.5 0.4 0.9 0.8 0.6
Singapore 2.1 1.9 5.5 3.8 1.7 0.8 0.6 0.1
Thailand 0.7 1.5 1.5 2.4 0.8 1.4 1.4 1.4
Viet Nam 0 0.1 0 0.1 0 0.3 0.1 1.4
Bangladesh 0 0 0 0 0 0 0.7 2.2
India 0.1 0.3 0 0.1 0.1 0.5 2.2 3.7
Nepal 0 0 0 0 0 0 0.1 0.1
Pakistan 0 0 0 0 0 0 1.5 1.9
Sri Lanka 0 0 0 0 0 0 0.5 0.7
ICT = information and communications technology; SITC = Standard International Trade Classification. 
Note: Shaded cells indicate an increasing trend.  
Source: Compiled from UN Comtrade Database, downloaded October 2008. 
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Within developing Asia, the share of SITC 7 exports has increased 
significantly in East and Southeast Asia (Table 1). The share of SITC 7 in total 
manufacturing exports in these countries was more than 50 percent in 2006. In 
the Philippines and Malaysia, the share of this component in their 
manufacturing exports was about 80 percent in 2006 while it was around 
70 percent in Korea and Singapore. Indonesia and Viet Nam, where SITC 7 
accounted only for 38 percent and 19 percent of total manufacturing exports in 
2006, respectively, were exceptions. In South Asia the share of SITC 7 
increased, but accounted for just 12 percent of total manufacturing exports in 
2006.  

For ICT products, the key component in SITC 7 exports, East and 
Southeast Asia accounted for more than 80 percent of the growth in 
developing Asian exports. In particular, in 2006, the PRC alone accounted for 
24 percent of total world ICT exports, increasing from 3 percent in 1992, 
while exports from Malaysia and Korea accounted for 6 to 7 percent in 2006, 
respectively (Table 2). The share of the PRC in world electronic goods also 
increased noticeably from 4 percent in 1992 to 21 percent in 2006 while the 
shares of Korea and Taipei,China in world electronic goods were stable at 
around 4 percent apiece in 1992–2006. This trend reinforces the view that 
international trade is facilitating industrialization and structural change in the 
region as these countries evolve in line with the previously observed pattern of 
industrial development of developed countries such as Japan by moving into 
higher skill and technology exports. 

SITC 7 has dwarfed the traditional labor-intensive manufacturing 
exports of textiles (SITC 64), clothing (SITC 84), and footwear (SITC 85), 
which were developing Asia’s major manufacturing exports in the mid-1980s. 
In 2006, the share of these products in developing Asia had declined to 
11 percent of total manufacturing exports, from 25 percent in 1992 (Table 1). 
This pattern is found in almost all Asian countries, except Bangladesh and 
Pakistan. In Bangladesh, the share of these items accounted for 93 percent of 
total manufacturing exports in 2006, increasing from 86 percent in 1992 while 
in Pakistan, the share was relatively stable at around 84 percent during this 
period (Table 1). In India, Sri Lanka, and Viet Nam, although the share of 
these items declined continuously, they still accounted for a high proportion of 
total manufacturing exports. In Sri Lanka, the share of these products was 68 
percent of total manufacturing exports in 2006, down from 72 percent in 1992. 

Despite these declines, these labor-intensive products from developing 
Asia are still important in the world market. The share of developing Asia in 
total world clothing and footwear exports increased to 52 percent in 2006, 
from 41 percent in 1992 (Table 2). The PRC has accounted for much of this 
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increase in world market share, but in contrast to ICT exports, the geographic 
participation has been broader. A number of low-income countries in 
Southeast and South Asia, including Indonesia, Viet Nam, India, Sri Lanka, 
and Bangladesh, have all recorded impressive gains in the world market share 
of these products. 

In terms of imports, the share of manufacturing was around 80 percent 
of total imports in 1992–2000. SITC 7 accounted for the highest proportion of 
manufacturing imports and the share has increased continuously to 61 percent 
of total manufacturing imports in 2006 (Table 3). While the share of chemical 
products (SITC 5) has been relatively stable at around 13 percent, resource-
based (SITC 6) and miscellaneous manufacturing (SITC 8), particularly 
textiles (SITC 64) and footwear and clothing (SITC 84 and 85), have become 
less important in manufacturing imports. Among SITC 7 imports, ICT 
products recorded a notable rise. The share of this type of product in 
developing Asia increased to 36 percent of total SITC 7 imports in 2006 from 
21 percent in 1992. The significant rise of ICT products in import baskets 
occurred in almost all Asian countries. Except in Viet Nam and Bangladesh, 
the rising importance of ICT and electronic goods has replaced imports of 
machinery, including both general (SITC 74) and specialized (SITC 72) 
industrial machinery.  

 
A. Structure of Trade in Parts and Components 

 
The ongoing process of global production sharing—in which developing 

Asian economies are increasingly integrated into international production 
networks (global supply chains)—underlies Asia’s rapid growth in the trade of 
manufactured products such as machinery and transport equipment (SITC 7).5 
The proportion of parts and components in developing Asia has increased 
continuously since the early 1990s. In terms of exports, it increased from 16 
percent of total manufacturing exports in 1992 to 25 percent in 2006 (Table 4). 
Countries in East and Southeast Asia stand out in developing Asia for their 
heavy dependence on parts and components for export dynamism. The share 
of parts and components in total manufacturing exports of Southeast Asia 
increased to 40 percent in 2006, from 26 percent in 1992 while in East Asia, 
the share reached 23 percent in 2006, from 13 percent in 1992. In the 
Philippines, the share of parts and components doubled to approach 70 percent 

                                                           
5Parts and components are separable from final goods within the UN Comtrade Database at the  

5-digit SITC. The lists of parts and components are extended from Athukorala (2006). There are 269 items 
classified as parts and components in which 221 products are in SITC 7 and 59 products are in SITC 8. 



 
Table 3. Commodity Composition of Manufacturing Imports in Developing Asia (percent) 

 Developing Asia East Asia Southeast Asia South Asia 
  1992 2006 1992 2006 1992 2006 1992 2006
Chemicals (SITC 5) 12.5 13.2 12.8 13.3 10.9 12.1 20.8 16.7
Resource based products (SITC 6) 21.6 14.8 22.7 13.6 18.1 13.9 30.6 27.6
   Textile               7.3 3.5 8.6 3.4 4.8 2.7 8.1 6.5
Machinery and transport equipment (SITC 7) 51.6 60.6 47.1 60.5 61.7 64.7 41.7 47.6
   ICT products  20.6 35.9 18.3 37.4 27.7 38.0 6.5 16.0
   Electrical products  4.2 5.4 4.3 5.8 4.3 5.0 3.1 3.5
   Specialized industrial machine   6.5 4.3 6.3 4.1 6.4 4.1 10.0 7.2
   General industrial machine 6.0 4.6 5.5 4.1 7.1 5.2 6.2 6.2
Miscellaneous manufacturing (SITC 8) 14.2 11.4 17.5 12.6 9.3 9.3 6.9 8.1
   Apparel and clothing 2.9 1.5 4.3 1.8 0.9 1.1 0.4 0.5
SITC = Standard International Trade Classification. 
Source: Compiled from UN Comtrade Database, downloaded October 2008. 
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in 2006. In the PRC, parts and components accounted for 19 percent of total 
manufacturing exports, rising from 4 percent in 1992. In Korea and 
Taipei,China, the relative importance of components in total manufacturing 
exports has increased, contradicting the popular belief that these economies 
had shifted palpably from assembly activities to final goods production. Parts 
and components exports are mostly concentrated in ICT products and 
electrical machinery. 

In contrast, parts and components exports are limited in South Asia. 
Among these countries, India has great potential to benefit from this new form 
of international specialization, given its relatively low-cost, trainable labor and 
its location in the region. However, India remains a tiny participant in global 
production networks. The share of parts and components in total 
manufacturing exports was only 7 percent in 2006, increasing from 3 percent 
in 1992. Sri Lanka also saw a small but notable increase in parts and 
components exports. The share of these products climbed to 4 percent in 2006. 
For other South Asian countries, the share of parts and components was very 
small, i.e., 1 percent or less in 2006. A number of supply-side factors such as 
quality and quantity of infrastructure and investment climate, including 
political instability in the region, could constrain the region’s participation in 
the global production network. 

Parts and components also are an increasing proportion of developing 
Asia’s import basket (Table 4). The share of parts and components imports in 
manufacturing imports increased to 36 percent in 2006, from 23 percent in 
1992, and more than 96 percent of parts and components imports are in 
SITC 7. Parts and components imports are limited in South Asia, compared to 
East and Southeast Asia. Parts and components imports in South Asia 
accounted for 17 percent of total manufacturing imports, and they were around 
37 percent and 42 percent in East and Southeast Asia, respectively. The share 
of parts and components in the PRC rose from only 19 percent of total 
manufacturing imports in 1992 to 42 percent in 2006. 

Developing Asia’s share in world trade in parts and components 
increased from 16 percent in 1992 to 31 percent in 2006 (Figure 2). This 
resulted from a significant increase in the share of developing East Asia, 
especially the PRC, followed by Korea and Hong Kong, China. In Southeast 
Asia, all countries, except Singapore, have recorded increases in world market 
shares. In Singapore, the global production networks in high-tech industries 
have clearly shifted from standard assembly and testing activities to product 
design, capital- and technology-intensive tasks in the production process, and 
providing headquarter services. Some of these activities are not captured in the 
data on merchandise trade (Athukorala and Kohpaiboon 2008), thereby



 
Table 4. Share of Parts and Components in Manufacturing Trade (percent) 

 Exports Imports 

 Total P&C ICT Products Total P&C ICT Products 

 1992 2006 1992 2006 1992 2006 1992 2006
Developing Asia 15.6 25.4 11.9 20.5 23.2 36.0 14.4 26.7
East Asia 13.0 22.7 9.1 17.6 19.8 36.5 11.8 28.0
China, People’s Rep. of 4.3 18.5 2.4 14.1 18.6 41.5 7.8 30.6
Hong Kong, China 17.3 24.1 12.9 19.6 17.3 36.5 9.9 29.2
Korea, Rep. of 16.7 32.7 13.5 26.6 25.7 28.9 14.1 19.4
Taipei,China 19.8 32.6 11.9 24.7 25.7 33.5 18.0 27.1
Southeast Asia 25.9 40.2 22.2 35.5 31.9 42.1 22.2 30.9
Indonesia 3.0 18.2 1.4 11.1 20.6 28.4 6.2 13.6
Malaysia 32.9 46.7 30.1 44.1 38.2 49.9 28.7 40.8
Philippines 32.7 66.5 26.4 61.3 31.4 48.7 21.5 40.1
Singapore 31.3 42.3 26.8 38.1 35.8 43.5 27.6 32.4
Thailand 18.7 25.4 15.0 19.0 25.9 35.5 14.0 22.9
Viet Nam 0.8 8.4 0.3 3.1 7.1 16.3 2.3 7.4
South Asia 2.3 5.5 0.5 1.3 15.0 17.0 4.3 6.8
Bangladesh 0.2 0.8 0.1 0.1 7.4 10.6 2.1 5.1
India 3.3 7.1 0.6 1.6 17.2 18.6 5.2 7.7
Nepal 1.2 1.0 0.2 0.1 13.2 8.9 4.1 2.7
Pakistan 0.4 0.7 0.1 0.2 15.6 16.0 3.9 4.7
Sri Lanka 2.7 4.0 1.4 1.6 9.3 10.1 2.7 3.9
ICT = information and communications technology; P&C = parts and components.  
Source: Compiled from UN Comtrade Database, downloaded October 2008. 
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Figure 2. Share of Developing Asia’s Parts and Components in World Trade
(percent)

Developing

Asia

35

30

25

20

15

10

5

0
East

Asia

China,

People’s

Rep. of

Hong Kong,

China

Korea,

Rep. of

Taipei,China

31.3

20.6

10.9

3.0 3.8 2.9

10.0

0.7
3.2

1.6
3.0

1.4 0.2

1992 2006

Southeast

Asia

35

30

25

20

15

10

5

0

Indonesia Malaysia Philippines Singapore Thailand Viet Nam

South

Asia

Sri Lanka

0.7

India

0.6

Bangladesh

0.0

Pakistan

0.1 0.0

35

30

25

20

15

10

5

0

Source: Compiled from UN Comtrade Database, downloaded October 2008.

Nepal

0.0

 
 
 
 
 
 
 



TRADE STRUCTURE AND THE TRANSMISSION OF ECONOMIC DISTRESS  63 

underestimating the share of Singapore’s parts and components trade in the 
world market. In South Asia, although the share of parts and components in 
world trade rose, it was less than 1 percent of total world parts and 
components trade. 

A comparison of the data on the share of parts and components in total 
exports and imports points to an important difference between the PRC and 
the other developing Asian countries. In the PRC, parts and components 
account for a much larger share of imports compared to the share in exports. In 
other developing Asian countries, the share of parts and components exports 
tends to be larger than imports. These patterns imply the increasingly 
important role played by the PRC as a final product assembler using parts and 
components procured from countries in the region, with Southeast Asian 
countries among them playing an increasingly important role. 

In addition, the increasing importance of parts and components trade 
results in a rise of intra-industry trade—trade in which a country 
simultaneously imports and exports similar products, defined here as 
belonging to the same SITC 5 product group. Intra-industry trade in 
developing Asia, measured by the Grubel-Lloyd index (see Box 1), has risen 
significantly over the past 15 years, from less than 0.35 in 1992 to more than 
0.50 in 2006, and parts and components trade has contributed noticeably to the 
increase (Figure 3). Although intra-industry trade was more pronounced in 
East Asia, it sharply increased in Southeast Asia, particularly in Malaysia and 
Thailand.  

Within East Asia, the most notable rise in intra-industry trade (IIT) was 
found in the PRC, where the overall IIT index increased by 13 percentage 
points and the IIT index of parts and components rose by 14 percentage points. 
Intra-industry trade was less significant in South Asia, although the index 
showed an increasing trend. Excluding India, the index in this region was only 
around 0.10 in 2006. In India, the overall IIT index rose to 0.32 in 2006, from 
0.14 in 1992. In contrast to other countries in East and Southeast Asia, 
finished products tended to contribute the most to the increase in intra-industry 
trade in South Asia. 
 
B. Direction of Trade in Parts and Components versus Final Goods 
 

The data on the direction of trade generally support the view that Asia 
has become increasingly integrated through merchandise trade (Table 5). The 
share of intraregional trade in total trade of developing Asia increased to 
48 percent in 2005–2006, from 40 percent in 1994–1995. Intraregional trade 
was far higher than extra-regional trade with North American Free Trade 
Agreement (NAFTA) economies, EU-15, and Japan individually; in 2005– 
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Figure 3. Intra-Industry Trade Index
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2006, the share of manufacturing trade in total trade in these three markets was 
18, 16, and 13 percent, respectively. The increasing importance of 
intraregional trade mainly came from East and Southeast Asian countries. 
There are, however, notable differences in the degree of regional integration in 
export and import trade in Asian trade and all regional subgroups of countries, 
with export trade showing a lesser degree of regional integration. 

The decomposition of manufacturing trade into final products and parts 
and components shows that intraregional trade in Asia is mostly concentrated 
on parts and components trade. Compared to only an 8-percentage-point 
increase in total manufacturing trade, the intraregional share of Asian parts 
and components trade rose by almost 20 percentage points, increasing to 
62 percent in 2005–2006 (Table 6). The difference is consistently large across 
the sub-groups of countries within the Asian region (except South Asia). In 
contrast to other countries, an increase in intraregional trade in the PRC came 
only from the import side while for the other countries, exports also 
contributed to the increase. While the share of the PRC’s intraregional exports 
in parts and components has been relatively stable over the past decade, 
intraregional imports in parts and components rose to 73 percent in 2005–
2006, from only 56 percent in 1994–1995. For other Asian countries, the PRC 
has become a key export destination of their parts and components. These 
differences in the geographic patterns of imports and exports also reflect the 
increasingly important role played by the PRC as a final product assembler for 
advanced country markets using components procured in countries within the 
region. 

In contrast to other countries, the share of manufacturing exports from 
the PRC to developing Asia dropped noticeably during 1994–2006 while 
NAFTA and EU-15 have become increasingly important export markets. The 
share of NAFTA increased to 31 percent in 2005–2006, from 26 percent in 
1994–1995, while that of the European Union (EU) amounted to 20 percent, 
from 15 percent during the same period. In contrast to the PRC, for the other 
developing Asian countries, NAFTA and EU shares in manufacturing exports 
have declined. The PRC share in manufacturing exports has risen but this is 
almost entirely due to parts and components exports. The geographic patterns 
of manufacturing and parts and components exports and imports confirm that 
the rise of the PRC as the final assembler has contributed to reliance on extra-
regional demand, especially for final products. The lower level of intraregional 
integration from the export side mentioned earlier also reflects the dependence 
of Asia on extra-regional markets for export-led growth. 



 
Table 5. Direction of Developing Asia’s Manufacturing Trade (percent) 

  NAFTA* EU-15 Japan Developing 
Asia 

East Asia China, People’s 
Rep. of 

Southeast 
Asia 

South Asia 

Developing  Exports  
  Asia 1994–95 28.1 17.9 10.8 37.6 24.3 3.3 12.5 0.8 
  2005–06 25.8 18.5 8.4 38.4 26.6 11.3 10.2 1.5 
  Imports          
  1994–95 13.8 17.1 26.8 43.0 28.5 7.1 13.6 0.9 
  2005–06 10.4 13.7 19.3 57.8 40.5 15.2 16.2 1.2 
East Asia Exports          
  1994–95 26.8 15.8 11.2 39.3 29.7 4.1 8.9 0.7 
  2005–06 26.8 18.0 8.8 37.1 28.5 11.7 7.3 1.3 
  Imports          
  1994–95 14.2 15.6 27.0 45.0 36.6 10.0 7.7 0.7 
  2005–06 9.9 12.6 21.2 59.5 48.1 17.0 10.5 0.9 
China, People’s Exports          
  Rep. of 1994–95 26.1 15.2 12.9 41.5 37.4  3.5 0.5 
  2000–05 30.5 19.5 10.0 30.9 19.0  5.3 1.2 
  Imports          
  1994–95 8.6 15.0 18.4 55.5 52.2  3.1 0.1 
  2000–05 8.1 14.2 18.7 64.3 55.0  8.7 0.6 
Southeast Asia Exports                 
  1994–95 30.9 19.0 10.8 37.5 14.9 2.0 21.8 0.8 
  2005–06 22.4 17.1 8.5 46.6 24.6 12.0 20.1 1.8 
  Imports          
  1994–95 13.9 16.1 28.8 42.1 18.1 2.8 23.3 0.7 
  2005–06 11.9 12.4 18.1 58.3 26.4 11.4 30.3 1.5 

Continued 
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Table 5—Continued 

  NAFTA* EU-15 Japan Developing 
Asia 

East Asia China, People’s 
Rep. of 

Southeast 
Asia 

South Asia 

South Asia Exports  
  1994–95 28.2 38 6.2 17.0 9.4 0.9 5.5 2.1 
  2005–06 28.4 31.6 1.9 17.6 9.7 3.5 5.3 2.5 
  Imports          
  1994–95 9.4 39.6 11.9 28.6 15.6 4.7 9.5 3.5 
  2005–06 9.1 29.8 6.0 39.8 23.9 13.9 12.4 3.6 
*NAFTA comprises Canada, Mexico, and USA.  
EU = European Union; NAFTA = North American Free Trade Agreement.  
Notes: Shaded cells indicate an increasing trend. EU-15 comprises Austria, Belgium, Denmark, Finland, France, Germany, Greece, Ireland, Italy, Luxembourg, Netherlands, Portugal, 

Spain, Sweden, and United Kingdom.   
Source: Compiled from UN Comtrade Database, downloaded October 2008. 
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Table 6. Direction of Developing Asia’s Parts and Components Trade (percent) 

  NAFTA* EU-15 Japan Developing 
Asia 

East Asia China, People’s 
Rep. of 

Southeast 
Asia 

South Asia 

Developing  Exports  
  Asia 1994–95 29.8 15.1 9.0 44.8 20.9 2.8 23.4 0.5 
  2005–06 17.4 12.6 8.7 59.3 40.6 18.9 17.8 0.9 
  Imports          
  1994–95 18.1 12.6 31.4 41.5 22.6 2.3 18.7 0.2 
  2005–06 11.7 10.2 18.3 64.4 41.6 10.9 22.6 0.2 
East Asia Exports          
  1994–95 29.5 15.1 10.1 41.9 25.0 4.1 16.5 0.4 
  2005–06 18.1 11.9 9.2 57.9 44.0 20.3 13.1 0.8 
  Imports          
  1994–95 18.0 12.6 32.8 41.8 31.2 3.7 10.5 0.1 
  2005–06 9.7 9.1 19.0 67.9 51.8 12.4 16.1 0.1 
China, People’s Exports          
  Rep. of 1994–95 22.5 14.2 11.2 50.7 42.7  7.2 0.8 
  2000–05 20.8 12.9 9.7 52.9 41.3  10.7 0.9 
  Imports          
  1994–95 9.4 16.1 16.6 56.4 53.7  2.6 0 
  2000–05 6.3 10.1 16.1 72.7 62.1  10.5 0.1 
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Table 6—Continued 

  NAFTA* EU-15 Japan Developing 
Asia 

East Asia China, People’s 
Rep. of 

Southeast 
 Asia 

South Asia 

Southeast Asia Exports                 

  1994–95 30.4 14.9 7.7 48.8 15.8 1.3 32.4 0.5 

  2005–06 16.1 13.3 7.8 62.8 35.6 16.8 26.2 1.0 

  Imports          

  1994–95 18.3 11.1 30.8 42.4 15.2 0.9 27.0 0.2 

  2005–06 16.0 10.8 17.5 59.3 23.1 8.2 35.9 0.3 

South Asia Exports          

  1994–95 16.4 34.6 2.8 28.8 5.9 0.5 19.5 3.3 

  2005–06 24.0 32.9 3.7 18.7 6.9 4.1 9.8 1.9 

  Imports          

  1994–95 16.4 39.1 18.0 21.5 9.9 3.8 10.5 1.1 

  2005–06 11.1 31.0 9.9 40.1 18.4 9.0 20.6 1.1 
*NAFTA comprises Canada, Mexico, and USA.  
EU = European Union; NAFTA = North American Free Trade Agreement.  
Notes: Shaded cells indicate an increasing trend. EU-15 comprises Austria, Belgium, Denmark, Finland, France, Germany, Greece, Ireland, Italy, Luxembourg, Netherlands, Portugal, 

Spain, Sweden, and United Kingdom.  
Source: Compiled from UN Comtrade Database, downloaded October 2008. 
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For labor-intensive products such as textiles and clothing, NAFTA and 
the EU-15 have become even more crucial as developing Asia’s main export 
destinations (Table 7). In East Asia, NAFTA and EU-15 accounted for 
42 percent of total textile and clothing exports in 2005–2006, increasing from 
36 percent in 1994–1995. This increase was mainly due to an increase in 
exports from the PRC, where the share of exports to NAFTA and EU-15 
increased by 12 percentage points, reaching 42 percent of the PRC’s total 
textile and clothing exports in 2000–2006. In Southeast Asia, more than 70 
percent of total textile and clothing products were exported to NAFTA and 
EU-15 in 2005–2006, up from 65 percent in 1994–1995. This reflects that any 
exogenous decline of developed countries’ demand could significantly affect 
export performance of developing Asia, not only through technology-intensive 
products, which rely on extra-regional demand for final products, but also 
through final demand for labor-intensive products. 

 
 
 

Box 1. The Grubel-Lloyd Index 
 

Intra-industry trade is the value of exports of goods from an industry that are 
matched by the value of imports of goods to the same industry. The Grubel-
Lloyd index is a common measure of intra-industry trade (Grubel and Lloyd 
1975).  

For a given industry i in an economy, let Xi denote the value of exports and 
Mi the value of imports at some point in time (t). The value of intra-industry 
trade (Ii,t) is then as follows: 

( ), , , , ,i t i t i t i t i tI X M X M= + − − . (1) 

The value of intra-industry trade in equation (1) is then normalized by total 
trade ( )i iX M+ to give  

( )
, ,

, ,

1 i t i t

i t i t

X M
IIT

X M

⎛ ⎞−
⎜ ⎟= −
⎜ ⎟+⎝ ⎠

. (2) 

The index ranges between zero and one. If the country simultaneously 
imports and exports the same amount of goods in industry i, , ,i t i tX M−  is equal 

to zero and the index of intra-industry trade is equal to one, signifying pure 
intra-industry trade. By contrast, if the country only imports or exports products 
in industry i, , ,i t i tX M−  is equal to total trade, ( ), ,i t i tX M+ , and the intra-

industry trade index is equal to zero, signifying pure inter-industry trade. 
 

 



 
Table 7. Direction of Developing Asia’s Textile Trade (percent) 

  NAFTA* EU-15 Japan Developing 
Asia 

East Asia China, People’s 
Rep. of 

Southeast 
Asia 

South  
Asia 

Developing  Exports          
  Asia 1994–95 24.8 20.6 13.5 33.2 27.0 3.3 5.2 1.0 
  2005–06 27.9 23.9 10.6 25.4 19.6 4.4 4.2 1.5 
  Imports          
  1994–95 13.8 17.1 26.8 43.0 28.5 7.1 13.6 0.9 
  2005–06 10.4 13.7 19.3 57.8 40.5 15.2 16.2 1.2 
East Asia Exports          
  1994–95 21.3 14.2 15.9 40.4 34.4 4.2 5.0 1.0 
  2005–06 22.4 19.3 13.7 31.8 25.8 5.5 4.5 1.5 
  Imports          
  1994–95 14.2 15.6 27.0 45.0 36.6 10.0 7.7 0.7 
  2005–06 9.9 12.6 21.2 59.5 48.1 17.0 10.5 0.9 
China, People’s Rep. of  Exports          
  1994–95 16.8 14.0 22.8 40.1 37.7  2.0 0.3 
  2000–05 21.4 20.9 16.8 28.5 24.8  2.5 1.1 
  Imports          
  1994–95 8.6 15.0 18.4 55.5 52.2  3.1 0.1 
  2000–05 8.1 14.2 18.7 64.3 55.0  8.7 0.6 
Southeast Asia Exports                 
  1994–95 36.0 29.1 10.3 19.8 9.7 1.2 9.2 0.9 
  2005–06 46.3 23.9 6.3 14.6 6.5 2.0 6.5 1.5 
  Imports          
  1994–95 13.9 16.1 28.8 42.1 18.1 2.8 23.3 0.7 
  2005–06 11.9 12.4 18.1 58.3 26.4 11.4 30.3 1.5 
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Table 7—Continued 

  NAFTA* EU-15 Japan Developing 
Asia 

East Asia China, People’s 
Rep. of 

Southeast 
Asia 

South 
Asia 

South Asia Exports          
  1994–95 31.7 44.6 4.5 9.9 6.5 0.9 2.1 1.2 
  2005–06 35.7 43.3 1.2 7.5 4.8 1.8 1.2 1.5 
  Imports          
  1994–95 1.8 6.5 4.0 86.1 54.6 10.3 16.3 15.2 
  2005–06 1.5 6.4 1.6 87.0 62.7 43.4 12.0 12.4 
*NAFTA comprises Canada, Mexico, and USA.  
EU = European Union; NAFTA = North American Free Trade Agreement.  
Notes: Shaded cells indicate an increasing trend. EU-15 comprises Austria, Belgium, Denmark, Finland, France, Germany, Greece, Ireland, Italy, Luxembourg, Netherlands, Portugal, 

Spain, Sweden, and United Kingdom.  
Source: Compiled from UN Comtrade Database, downloaded October 2008. 
 
 

72  A
SIA

N
 D

E
V

E
L

O
PM

E
N

T
 R

E
V

IE
W

 



TRADE STRUCTURE AND THE TRANSMISSION OF ECONOMIC DISTRESS  73 

III. FACTORS LEADING TO CHANGES IN DEVELOPING ASIA’S 
TRADE PATTERNS 

 
The structural shift of trade toward machinery and transport equipment 

(SITC 7), particularly trade in parts and components, has been underpinned by 
three mutually reinforcing developments over the past few decades. The first 
factor is rapid advancement in production technology that has allowed 
companies to “unbundle” the stages of production into finer, portable 
components so that different tasks can be performed in different places. 
Second, technological innovations in transportation and communications have 
improved the speed, efficiency, and economy of coordinating geographically 
dispersed production processes. This has facilitated establishment of “service 
links” to combine various fragments of the production process in a timely and 
cost-efficient manner (Jones and Kierzkowski 2001). Third, liberalization 
policy reforms in both home and host countries have considerably lowered 
barriers to trade and investment (Athukorala 2006). Tariff and non-tariff 
barriers in manufacturing have declined continuously over the past few 
decades, resulting in a reduction in costs of production, thus spurring 
manufacturing trade. Trade expansion helps attract foreign direct 
investment (FDI), especially efficiency-seeking FDI.6 Trade liberalization in 
the information and communications technology (ICT) industry has helped to 
reduce costs of production and spur trade in machinery and transport 
equipment (see Box 2 for detailed information on trade liberalization in the 
ICT industry). Under international product fragmentation, where 
production/assembly in each country is linked through vertically integrated 
production processes, even small reductions of tariffs significantly reduce 
production costs through “magnification effects” (Yi 2003). 

In terms of the ICT industry, two successful landmark agreements (see 
Box 2) have been completed by the World Trade Organization (WTO). First is 
the Information Technology Agreement (ITA), reached at the WTO’s 
inaugural Ministerial gathering in December 1996. It provided for the 
elimination of tariffs on a range of ICT products in both developed and 
developing member-countries. The decline in tariffs on ICT products in 
developed countries helps to stimulate extra-regional demand for developing 
Asia. The ITA cut tariffs on computers in the US and EU to 2 percent or less 
and cut tariffs in East and Southeast Asia to less than 10 percent (Fliess and 
Sauvé 1997). Second is the agreement liberalizing the provision of basic 
telecommunication services within the General Agreement on Trade in 
Services. There is little doubt that ITA-related liberalization will serve to 
                                                           

6This refers to the FDI-led export-oriented paradigm.  
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reinforce the pro-competitive gains flowing from the ongoing deregulation in 
national telecommunications markets. 

 
Box 2. The Information Technology Agreement (ITA) 

and the Basic Telecommunication Service Agreement in the WTO 
 

The ITA had its genesis in late 1994 and early 1995 when the US-based 
Information Technology Industry Council, the European Association of 
Manufacturers of Business Machines and Information Technology Industry, and 
the Japanese Electronic Industry Development Association jointly developed 
recommendations for the G-7 Ministerial Conference on the Global Information 
Society that took place in February 1995. The complete elimination of customs 
duties on products that formed an essential basis for the realization of the Global 
Information Infrastructure had been negotiated in the conference. The initiative 
was taken up next by the “Quad” group of leading trading nations—US, EU, 
Japan, and Canada—who began to explore the potential content and modalities 
of an ITA in early 1996 to enlist other WTO members to join an agreement. The 
ITA became a central issue at the WTO’s first Ministerial meeting in Singapore 
on 9–13 December 1996 and was finalized in March 1997 in Geneva where the 
formal ITA had been launched. Under this accord, tariffs on most industrial ICT 
products would be eliminated and almost 40 countries, accounting for over 
90 percent of world trade in the ICT sector, signed on. Tariff cuts started in July 
1997 and were completed in four stages up to January 2000. The ICT product 
and country coverage are presented in Table Box 2.1. It is important to note that 
consumer electronics products—one of the three main segments of the 
electronics industry alongside industrial electronics equipment and electronic 
components and devices—are exempted. This means that more than 10 percent 
of worldwide ICT production remains outside the scope of the ITA. Not 
surprisingly, Japan and other Asian members of Asia-Pacific Economic 
Cooperation Group favored the inclusion of consumer electronics products while 
the US and EU preferred to exclude these products and focus instead on 
products in the industrial equipment and components segments. 

Telecommunication services can be divided into two categories: basic 
telecommunications and value-added services. The former includes all 
telecommunication services that involve end-to-end transmission of customer 
supplier information, e.g., voice telephone services, packet-switched data 
transmission services, telex services, mobile data services, teleconferencing, and 
satellite-based mobile services. Such basic telecommunication services are 
provided through cross-border supply and through establishment of foreign 
firms or commercial presence. The value-added telecommunication services are 
telecommunications for which suppliers “add value” to the customer’s 
information by enhancing its form or content or by providing for its storage and 
retrieval, e.g., online data processing, online database storage and retrieval, 
electronic data interchange, e-mail, and voice mail. 

 
Continued 
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      Box 2—Continued 

 
Table Box 2.1. Product and Economy Coverage Under the ITA 

Main Products Covered by the ITA Economy Coverage 
• Computers, e.g., supercomputers, mainframe 

computers, work stations, personal 
computers, laptops, computer peripheral 
devices 

• Telecommunication equipment, e.g., 
telephone sets, cordless phones, video 
phones, cellular phones, computer network 
equipment 

• Semiconductors, e.g., all semiconductors 
including memory chips, microprocessors 

• Semiconductor manufacturing equipment, 
e.g., vapor deposition apparatus, spin dryers, 
handling and transport apparatus 

• Software, e.g., application-type software, 
multimedia software products, unrecorded 
floppy disks, other software media 

• Scientific instruments and other products, 
e.g., measuring and checking devices, 
chromatographs, spectrometers, optical 
radiation devices, electrophorensic 
equipment, passive and active components 
(capacitors, resistors, certain electronics 
switches, certain connection devices, certain 
electric conductors), automatic teller 
machines (cash registers, calculators, 
electronic translators, digital still cameras, 
certain photocopiers) 

Albania; Australia; Bahrain; 
Bulgaria; Canada; People’s 
Republic of China; Costa Rica; 
Croatia; Dominican Republic; 
Egypt; El Salvador; European 
Community; Georgia; 
Guatemala; Honduras; Hong 
Kong, China; Iceland; India; 
Indonesia; Israel; Japan; 
Jordan; Republic of Korea; 
Kyrgyz Republic; Macau SAR 
of the PRC; Malaysia; 
Mauritius; Moldova; Morocco; 
New Zealand; Nicaragua; 
Norway; Oman; Panama; 
Philippines; Romania; Saudi 
Arabia; Singapore; 
Switzerland; Taipei,China; 
Thailand; Turkey; Ukraine; 
United Arab Emirates; United 
States; Viet Nam 

ITA = Information Technology Agreement; PRC = People’s Republic of China;  
SAR = Special Administrative Region. 
Sources: Fliess and Sauvé (1997) and World Trade Organization Schedules of Concessions, available: 

www.wto.org/english/tratop_e/inftec_e/itscheds_e.htm. 
 

The telecommunications negotiations lasted from 1986 to 1997. 
Commitments in telecommunications services were first made during the 
Uruguay Round (UR) (1986–1994), mostly in value-added services. In 1994–
1997, members negotiated on basic telecommunication services. On 15 February 
1997, an agreement among 69 member countries was reached and on 5 February 
1998, the Fourth Protocol entered into force. Since then, new commitments have 
been made either by new members upon accession or in a unilateral fashion by 
an existing member. The key market access and national treatment commitments 
and country coverage are summarized in Table Box 2.2. 

Continued 
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Box 2—Continued 
 

Table Box 2.2. Key Market Access and National Treatment Commitments  
and Country Coverage Under the Telecommunication Services Agreement 

Key Market Access and National Treatment 
Commitment 

Economy Coverage 

The key area of deregulation and liberalization in the 
telecommunication service agreement is as follows: 
• Commitments to liberalize at least partially the 

provision of voice telephony, including international 
voice services, national long-distance services, and 
local services 

• Commitments on data transmission services  
• Commitments on leased lines 
• Commitments on cellular/mobile telephony services 

and other types of mobile services 
• Commitments on mobile satellite service or 

transport capacity and on fixed satellite 
• Commitments to permit foreign ownership or 

control of all telecommunications services and 
facilities. According to the United States trade 
representative, liberalization of these countries 
accounted for 97% of total basic telecommunication 
services revenue of World Trade Organization 
members 

 

Antigua and Barbuda; Argentina; 
Australia; Bangladesh; Barbados; 
Belize; Bolivia; Brazil; Brunei 
Darussalam; Bulgaria; Canada; Chile; 
Colombia; Côte d’Ivoire; Cyprus; 
Czech Republic; Dominica; Dominican 
Republic; Ecuador; El Salvador; 
European Community; Ghana; 
Grenada; Guatemala; Hong Kong, 
China; Hungary; Iceland; India; 
Indonesia; Israel; Jamaica; Japan; 
Republic of Korea; Malaysia; 
Mauritius; Mexico; Morocco; New 
Zealand; Norway; Pakistan; Papua New 
Guinea; Peru; Philippines; Poland; 
Romania; Senegal; Singapore; Slovak 
Republic; South Africa; Sri Lanka; 
Suriname; Switzerland; Thailand; 
Trinidad and Tobago; Tunisia; Turkey; 
United States; Venezuela 

Note: Some countries, notably India, South Africa, Turkey, Indonesia, Malaysia, Philippines, and Thailand 
retained a foreign investment limit while others such as Canada, France, Israel, Mexico, and Portugal 
left foreign investment limits on certain services. In addition, certain countries retained limits on 
foreign participation in the local incumbents, including Australia, Japan, and New Zealand. 

Sources: Bronckers and Larouche (2005), World Trade Organization website: 
www.wto.org/english/tratop_e/serv_e/telecom_e/telecom_e.htm. 

 
 
 
In addition to trade liberalization, reform of investment policy regimes 

contributed to a surge in establishment of multinational enterprises (MNEs) in 
developing Asia and a shift of trade patterns to machinery and transport 
equipment. The surge in FDI to developing countries in the 1990s was caused 
by the unilateral liberalization of their FDI policies and regulatory regimes 
(Brooks et al. 2004). Most countries offer incentives to attract FDI, especially 
efficiency-seeking FDI that helps to promote exports in developing countries. 
These often include tax concessions, tax holidays, tax credits, accelerated 
depreciation on plant and machinery, and export subsidies and import 
entitlements. These investment promotion regimes may, in fact, influence 
investment location decisions only at the margin. More important to most 
potential investors is the overall investment climate in a country, including the 
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size and expected growth rate of the market to be served, the long-term 
macroeconomic and political stability of the host country, the supply of skilled 
or trainable workers, and the presence of modern transportation and 
communication infrastructure. Once these criteria are satisfied, financial 
incentives may influence investor choice at the margin. 

The preeminence of East and Southeast Asia as locations of global 
production sharing, compared to other subregions and countries, is 
underpinned by the following additional factors. As the first comers in this 
area of international specialization, countries in these subregions tend to offer 
considerable agglomeration advantages for companies that are already located 
there (Athukorala and Kohpaiboon 2008). Site selection decisions of MNEs 
operating in assembly activities are strongly influenced by the presence of 
other key market players in a given country or neighboring countries. Against 
the backdrop of a long period of successful operation in the region, many 
MNEs, particularly US-based MNEs, have significantly upgraded the 
technical activities of production networks in the region and assigned global 
production responsibilities to affiliates located in these subregions. In other 
words, the Asian experience is consistent with the view that MNE affiliates 
have a tendency to become increasingly embedded in host countries the longer 
they are present there and the more conducive the overall investment climate 
of the host country becomes over time. 

In addition, despite rapid growth, manufacturing wages in countries in 
these regions remain lower than or comparable to those in the European 
periphery and Latin American countries. Significant differences in wages 
among the countries within these regions have provided the basis for rapid 
expansion of an intraregional production sharing system, giving rise to 
increased cross-border trade in parts and components. The emergence of the 
PRC as the prime low-cost assembly center of a wide range of electrical and 
electronics products has boosted component production and assembly 
activities in other Asian countries. 

However, there are concerns that some incentives provided by 
governments could result in distortions favoring export markets over the 
domestic market or manufacturing over the services sector, or both. In fact, the 
objective of, for example, export processing zones is to promote 
manufacturing exports through MNEs’ investment in order to directly provide 
jobs, alleviate unemployment, and obtain foreign exchange earnings. In 
addition, such zones are aimed at providing indirect effects in terms of 
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knowledge spillovers that can take place in many ways7 and backward 
linkages when companies begin to buy more inputs from host countries. 

Both direct and indirect effects could further generate domestic 
consumption and investment in host countries. Nevertheless, some empirical 
studies (e.g., Furby 2005, Rondinelli 2006) have shown limited positive 
impacts from these zones because the zones primarily employ low-wage, 
unskilled workers, create employment that can only be maintained if demand 
for exports holds up, transfer little modern technology or know-how, and have 
weak links to domestic manufacturers. In addition, governments in many 
countries deliberately provide preferential tax treatment and other incentives to 
export-oriented manufacturers, limiting knowledge spillovers and backward 
linkages. Thus, benefits to host countries, especially in promoting domestic 
consumption and investment, are limited. 
 
The Role of the Real Exchange Rate 
 

Movements of the real exchange rate (RER)8 have tended to play a 
minor role in influencing the structural shift of trade toward machinery and 
transport equipment (SITC 7). The importance of RERs seems to be diluted 
for machinery and transport equipment that contains a high proportion of parts 
and components trade (Jones and Kierzkowski 2001, Arndt and Huemer 2004, 
Athukorala 2004, Jongwanich 2009), since parts and components exports 
involve a high proportion of imported parts and components. The depreciation 
of a currency lowers the foreign currency price of exports but also increases 
the home-currency prices of component imports.  

Rising import content costs will offset any expansion in demand 
induced by depreciation. In addition, it has been argued that international 
product fragmentation requires the establishment of “service links” in order to 
connect the various fragments of a production process in a seamless, rapid, 
and cost-efficient manner. Thus, the locational decisions of MNEs conducting 
assembly activities within an international production network are strongly 
influenced by the presence of other key variables such as infrastructure, 
logistic capabilities, the availability of skilled workers, and modern technical 
and managerial skills, as mentioned earlier. In these circumstances, RER 

                                                           
7For example, local firms may improve productivity by adopting technology from MNEs or through 

former employees who start their own factories. 
8The RER is a broad summary measure of the prices of one country relative to the prices of another 

country or group of countries, both expressed in a common currency. That is, RER = eP*/Pd, where e is the 
nominal exchange rate defined as a unit of home currency equivalent to a unit of a foreign currency, P* 
denotes the foreign (world market) price level, and Pd is the domestic price level.  
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changes are but one part of a far wider set of considerations about where to 
locate production facilities. 

However, the RER by itself could still influence a country’s export and 
trade performance. RER appreciation deteriorates a country’s cost 
competitiveness, potentially reducing exports and the country’s trade surplus 
(or increasing the country’s trade deficit), especially for labor-intensive 
products. See Box 3 for the relationship between the RER and real exports. 

All in all, the structure and direction of developing Asia’s trade shows 
that the trade channel can be effective in transmitting the slowdown of OECD 
countries to developing Asia. Although intra-industry trade has increased over 
the past two decades, its increase has been mainly in parts and components 
trade. The PRC emerged as the assembly location for the final goods produced 
in developing Asia. The region still has to rely on extra-regional demand, 
especially in the US and EU, through its forward linkages to the PRC. To 
estimate the impacts of OECD demand contraction on developing Asia 
through the trade channel, a CGE model is applied in Section IV. While 
macroeconomic models are appropriate for broad economic prediction, 
especially the way in which they model money and finance, they lack a full 
complement of information on global industry and trade—the exact 
mechanisms through which developing Asia is likely to be hit by the current 
crisis. In addition to the global economic slowdown scenario, impacts of fiscal 
stimulus and a rise of protectionism are examined in Sections V and VI, 
respectively. Projections of trade and GDP growth in 2009–2010 are provided 
in these three sections. 
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Box 3. Exports and Real Exchange Rate in East and Southeast Asia 

 
This box shows the relationship between the RER and real exports in eight 

East and Southeast Asian countries: PRC; Indonesia; Korea; Malaysia; 
Philippines; Singapore; Taipei,China; and Thailand. To emphasize the increasing 
importance of parts and components trade, export equations are estimated for 
three different export categories—total merchandise exports, manufacturing 
exports, and exports of machinery and transport equipment (SITC 7). The 
analysis is based on data during 1993–2008, a period over which parts and 
components trade burgeoned.  

To examine the role of the RER, “reduced form” export equations derived 
from both demand for and supply of exports are estimated for total merchandise, 
total manufacturing, and SITC 7 exports. According to this reduced form, real 
exports are set as a function of the RER, world demand, production capacity, 
and FDI. Under the different order of integration, the common cointegration 
econometric procedures for modeling non-stationary data, such as the two-step 
residual-based procedure adopted by Engle and Granger (1987) and the system-
based reduced rank regression approach of Johansen (1988), are inappropriate. 
The econometric analysis in this study is based on the general to specific model 
procedure (Wickens and Breusch 1988, Hendry 1995). 

In general, the long-run RER coefficients of machinery and transport 
equipment (SITC 7) exports are the lowest (or are insignificant) while the 
coefficients of total merchandise exports are the highest, with those of 
manufacturing exports coming in between (Table Box 3). These results indicate 
that exports of manufactured final products, especially labor-intensive products, 
are more responsive to changes in the RER than are exports of SITC 7 products, 
which have to rely to a greater extent on imported parts and components. RER 
coefficients vary across the eight economies. In general, the RER has the least 
impact on the Philippines’ exports while the impact is the greatest in Indonesia. 
In the Philippines, the long-run coefficients of the RER in all three categories are 
statistically insignificant while in the short run, the coefficients are equal to 0.20 
for total merchandise exports. In the case of Indonesia, by contrast, they are 
greater than one in total merchandise and manufacturing exports (in both the 
short and long run) and less than one in SITC 7 exports, i.e., 0.72 in the short 
run and 0.97 in the long run. This is consistent with the fact that exports and 
imports in the Philippines have been dominated by parts and components over 
the past decade. In contrast, Indonesia has exported a much greater diversity of 
products. 

 
Continued 
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Box 3—Continued 

 
Table Box 3. RER Coefficients in Eight East and Southeast Asian Countries 

Short-Run Coefficient Long-Run Coefficient 
Manufac-

turing 
SITC 7 Total 

Merchandise
Manufac-

turing 
SITC 7 

 
Total 

Merchandise 
(TE) (ME) (SITC7) (TE) (ME) (SITC7) 

China, People’s 
  Republic of  

0.60* 0.69* 0.61* 0.50** 0.50** — 

Indonesia 1.17* 1.44** 0.72* 4.52* 2.15* 0.97* 
Malaysia 0.64* 0.65* 0.48* 1.48* 1.37* 1.06* 
Philippines 0.20**      
Korea, Republic of 1.12*   1.17* 0.14***  
Singapore  0.89 (–2)*** 0.53 (–2)**    
Thailand 0.34* 0.18* 0.14* 0.70* 0.39***  
Taipei,China 0.38 (–3)** 0.33 (–3)***     
* Significant at the 5% level, ** significant at the 10% level, *** significant at 15% level, — means no data 
available. 
SITC = Standard International Trade Classification.  
Note: The values in parentheses show the lag period of the significance.  
Source: See details of export equations in Jongwanich (2009). 

 
The coefficients on manufacturing export volume with respect to changes in 

the RER in Korea; Singapore; and Taipei,China are all relatively low in both the 
short and long run. In the long run, the RER coefficient corresponding to SITC 7 
in these economies is insignificantly different from zero. In the short run, it is 
statistically insignificant in the case of Korea and Taipei,China while it is around 
0.50 in Singapore. In addition to the high degree to which parts and components 
are represented in the export basket, RER coefficients will also be influenced by 
the technological sophistication and complexity of exports. More advanced and 
sophisticated products may offer fewer opportunities for substitution, resulting 
in the lower response of exports to changes in the RER. In Malaysia and 
Thailand, the long-run RER coefficients of total exports are comparatively high. 
This may reflect a more diversified export structure. 

 
 

IV. IMPACTS OF GLOBAL ECONOMIC SLOWDOWN 
ON DEVELOPING ASIA 

 
This section examines impacts of the global economic slowdown, driven 

by the unfolding global financial crisis, on developing Asian countries. 
Table 8 provides baseline assumptions of real GDP growth (or contraction) of 
OECD countries in 2009 and 2010 based on macro economic projections 
contained in the Asian Development Outlook 2009. The consensus in the Asian 
Development Outlook is of a deepening of the crisis through 2009 with 
recovery taking hold in 2010. The projected GDP growth in these countries is 
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lower than the average growth rate for the five-year period 2002–2007 (ADB 
2009).9 In order to simplify the analysis, all industries used in the Global 
Trade Analysis Project (GTAP) are aggregated into 11 groups and the world is 
split into 13 country groupings. A summary of these groupings is in Table 9. 
Details of the GTAP model are provided in the Appendix. 

 
Table 8. Projected GDP Estimates for OECD Countries (2009 and 2010) 

Country/Region Baseline Average 
2002–2007 

2009 2010 

North America OECD  3.0 –2.4 1.6 
European OECD 1.8 –2.6 0.5 
Japan  2.2 –3.5 1.1 

GDP = gross domestic product; OECD = Organisation for Economic Co-operation and Development. 
Source: ADB (2009). 

 
Table 9. Sectors and Regions 

Sectors Economies/Regions 
Asia 
Japan (OECD) 
People’s Republic of China 
East Asia (Hong Kong, China; Republic of Korea; Taipei,China; 
Macau SAR of the PRC; Mongolia; Democratic People’s 
Republic of Korea) 
Singapore 
Malaysia 
Southeast Asia (Cambodia, Indonesia, Lao People’s Democratic 
Republic, Myanmar, Philippines, Thailand, Viet Nam, Brunei 
Darussalam, Timor-Leste) 
India 
Other South Asia (Bangladesh, Sri Lanka, Bhutan, Nepal, Rest 
of South Asia) 
Other Developing Asia (Pakistan, Kazakhstan, Kyrgyz 
Republic, Georgia, Armenia, Azerbaijan, Oceania, Other Asia) 
Non-Asia 
Oceania (Australia, New Zealand) 
North America OECD (United States, Canada, Mexico) 

Agriculture 
  Raw agricultural products 
  Processed food 
Non-agricultural products  
   (NAMA) 
   
Mining and extractive industries 
  Textiles and clothing 
  Motor vehicles, parts, and other 
    transport equipment 
  Light manufacturing 
  Electronics 
  Heavy manufacturing 
Services 
  Amenities and communications 
    services 
  Recreation services 
  Other services 

Europe OECD (Austria, Belgium, Denmark, Finland, France, 
Germany, Greece, Hungary, Ireland, Italy, Luxembourg, 
Netherlands, Poland, Portugal, Slovakia, Spain, Sweden, United 
Kingdom, Switzerland, Norway, Turkey)  

  Rest of the World 
NAMA = Non-Agricultural Market Access; OECD = Organisation for Economic Co-operation and Development; 
PRC = People’s Republic of China; SAR = Special Administrative Region. 
Source: The Global Trade Analysis Project model and database.   

                                                           
9Note that the financial crisis affected GDP growth estimates as early as February 2007 when 

HSBC’s mortgage unit issued a staggering write-down of subprime mortgage assets valued at over 
US$10 billion. By the end of 2007, over 100 mortgage banks in the United States had filed for bankruptcy 
and the chief executive officers of Citigroup and Merrill Lynch resigned after massive write-downs. At the 
same time, the commodities bubble swelled as investors sought safety in these assets. Although the depths 
of the crisis were not felt on Main Street until 2008, GDP forecasts were already being downgraded for 2009 
and 2010 as of early 2007. 
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OECD countries import heavily from Asia. Based on GTAP model 
simulations, it is projected that had the global financial crisis not taken hold, 
OECD countries would have generated annual GDP growth in Asia between 
2.3 percent and 4.0 percent through demand for Asian imports in the OECD in 
2009 and 2010. This is called the potential growth baseline (see Table 10, 
columns A and B). The PRC and India would have been the biggest 
beneficiaries of trade with the high-income markets, but other economies in 
developing Asia, South Asia, and Southeast Asia, which also rely on OECD 
countries’ consumption to boost their GDP, would have also experienced 
significant positive impacts. As a result of the global financial crisis, for 2009, 
the contraction of OECD GDP is projected to lower GDP growth in Asian 
countries by between 2.8 percent and 4.1 percent (Table 10, column C). 
Projections for 2010 are positive (Table 10, column D), but are still 
significantly below the potential growth baseline. It is important to note that 
these estimates are not based on a country-by-country evaluation of financial 
and political conditions. Rather, they are the result of linkages revealed in 
trade flows. Many countries will experience impacts resulting from the crisis, 
depending on factors such as total debt, political stability, and fiscal and 
monetary policies of the country being considered. Estimates in Table 10 are 
those that would be experienced primarily through trade channels, all other 
conditions held constant.10 

The final column in Table 10 (column G) provides the real impacts of 
the financial crisis and recession in the OECD on GDP growth of developing 
Asian economies. By the end of 2010, most Asian economies are projected to 
have real GDP levels that are between 6.3 percent and 10.2 percent lower than 
if the financial crisis had not occurred. The PRC and India will be affected 
most heavily by the end of 2010 with their real GDP reduced by 9.0 percent 
and 10.2 percent, respectively, from their baseline potential. Although the 
PRC and India are similarly affected, the source and structure of the impacts 
are different. The impacts on India result from its export relationship with the 
EU, where EU exports make up a high percentage of total exports. The 
impacts on the PRC, on the other hand, arise principally from its reliance on 
the US as an export market. Furthermore, the impacts on India are transmitted 
largely through a mix of exports of services, manufactured products, and 
agricultural products while the impacts on the PRC are transmitted principally 
through the export of manufactured products (Table 11). In contrast to the 

                                                           
10The model has been modified to reduce shifts in investment between countries to a minimum, but 

not all investment effects can be eliminated as the model requires a complete accounting of savings and 
investment. Additionally, for the short run projections, most factor prices are held constant, in contrast to 
medium and longer run models (2–3 year projections) where factor prices are considered flexible. 
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PRC, where exports rely on imported components for a third of their value, 
India’s supply chains rely on domestic sources for components and materials. 
The impact on India’s GDP is, therefore, marginally worse than the impact on 
the PRC’s GDP (Table 10). 

Table 11 illustrates projected changes in real exports, by region and 
commodity. The simulation results project a drop in exports in all 
commodities, underscoring the trade linkages between OECD countries and 
Asia. Impacts of export reduction differ across commodities; basic agricultural 
goods (necessary goods) being least affected, as opposed to luxury or normal 
goods such as electronics and heavy manufacturing being affected severely. In 
absolute terms, exports of agriculture products for developing Asia drop by 
US$1.4 billion, compared to over US$20.7 billion for electronics and heavy 
manufacturing. The next largest projected impacts are for light manufacturing 
and textiles, apparel, and leather products, each with Asian export declines of 
between US$8.1 billion and US$9.2 billion. 

In absolute terms, the PRC’s exports are projected to be hurt most due to 
lower economic growth in OECD countries with a projected drop of over 
US$27.7 billion in exports to the world. The PRC is followed by East Asia 
with a loss of exports of US$24.3 billion and Southeast Asia (excluding 
Malaysia and Singapore) with a loss of exports of over US$11.2 billion. 

As was mentioned earlier, international trade has evolved into complex 
global supply chains among many interdependent countries, regions, and 
industries. Table 12 illustrates these linkages: exporting countries or regions 
are shown as row headings on the left and importing regions are shown in 
column headings along the top. Column D shows the total decline in exports. 
Columns A, B, and C show the total exports to East and Southeast Asia, South 
and Central Asia, and the OECD countries, respectively. Over two thirds of 
the PRC’s export declines are directly attributable to the decline in demand in 
the OECD countries for imports from the PRC (columns C and D). Though a 
decline in the demand for East Asian and Southeast Asian exports is also 
projected, the major source of the decline is different to that of the PRC. The 
majority of the trade impacts of the financial crisis are channeled indirectly 
through third countries—most notably, the PRC. This demonstrates the strong 
regional trade linkages between the PRC and the rest of East and Southeast 
Asia. 

In contrast, South Asia and India have much weaker regional trade 
linkages. The majority of impacts for South Asia and India are projected to be 
channeled through direct drops in demand by OECD countries, much in the 
same way that the PRC’s exports are projected to be impacted. However, in 
contrast to the PRC, these regions do not import enough intermediate goods to 



 
Table 10. Impacts of High Income OECD Countries’ Growth on Asia 

(percent of real GDP) 

 

Potential Contribution of 
OECD Countries to Growth 
(Potential Growth Baseline)a  Projection (%)b  GDP Gap %c 

(A) (B) (C) (D) (E) (F) (G) 

Country/Region 2009 2010  2009 2010  2009 2010 
Cumm. Gap 

% 
China, People’s Republic of 3.5 3.5 –3.9 1.4 –7.1 –2.0 –9.0 
Other Developing Asia 2.3 2.3 –2.8 0.9 –4.9 –1.4 –6.3 
East Asia  3.3 3.4 –3.8 1.4 –6.9 –1.9 –8.7 
India 4.0 4.0 –4.1 1.3 –7.8 –2.6 –10.2 
Malaysia 3.0 3.0 –3.4 1.2 –6.2 –1.8 –7.9 
Singapore 2.8 2.9 –3.3 1.1 –6.0 –1.7 –7.6 
South Asia 3.3 3.4 –3.6 1.2 –6.7 –2.2 –8.8 
Southeast Asia 2.9 3.0 –3.4 1.2  –6.2 –1.7 –7.8 
GDP = gross domestic product; OECD = Organisation for Economic Co-operation and Development.  
a  The potential contribution to growth is estimated from historical growth and assumes the financial crisis had not occurred (see Table 8). 
b  Projected GDP is the impact on Asian countries of lower growth in the OECD countries — actual growth may be greater or less depending on the policies of individual countries, 

such as fiscal stimulus, or protectionism covered in the following chapters of this report. 
c  The GDP gap is the difference between potential or pre-crisis growth and current projections. Cumulative growth is the loss in real economic output for the two-year period when 

compared with the historical (baseline) growth in the OECD countries. Cumulative numbers are not the simple addition of the two years, but reflect compounding. 
Source: Estimates based on data in Table 9 projected using the GTAP model and database. 
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Table 11. Projected 2009 Change in Real Exports by Region and Commodity (millions of US$, 2004 prices and percent change) 

 Australia/
New 

Zealand 

China, 
People’s 
Rep. of  

Other 
Dev. Asia 

East Asia India Malaysia Singapore South Asia Southeast 
Asia 

Total* 

–365 –233 –56 –57 –341 –17 –12 –42 –347 –1,470 Agriculture 
(–1.7) (–2.0) (–1.1) (–2.5) (–5.4) (–1.6) (–2.3) (–3.2) (–2.3)   

–48 –7,018 –4 –6,683 –34 –2,578 –1,799 –2 –2,535 –20,700 Electronics 
(–2.9) (–3.8) (–3.2) (–3.7) (–3.1) (–3.4) (–3.3) (–3.6) (–3.5)   
–709 –516 –702 –336 –302 –356 –328 –7 –1,094 –4,351 Extraction 

(–2.6) (–2.9) (–2.6) (–3.3) (–3.2) (–3.1) (–3.3) (–1.4) (–3.4)   
–1,024 –7,774 –344 –7,594 –870 –1,136 –1,478 –68 –2,588 –22,874 Heavy manufacturing 
(–3.1) (–4.1) (–3.3) (–3.9) (–3.4) (–3.6) (–3.4) (–4.0) (–3.7)   
–216 –4,984 –63 –1,235 –622 –424 –171 –47 –1,405 –9,166 Light manufacturing 

  (–2.9) (–4.0) (–3.3) (–3.7) (–3.0) (–3.5) (–3.3) (–4.3) (–3.6)   
–143 –1,003 –38 –1,912 –105 –80 –111 –6 –420 –3,818 Motor and transport 

  equipment (–3.1) (–4.0) (–3.3) (–3.7) (–3.2) (–3.6) (–3.4) (–3.9) (–3.7)   
–326 –435 –126 –1,440 –410 –115 –618 –61 –237 –3,768 Other services 

(–3.2) (–3.8) (–3.3) (–3.6) (–3.1) (–3.5) (–3.3) (–3.7) (–3.1)   
–339 –628 –80 –189 –117 –306 –78 –53 –818 –2,609 Processed foods 

(–2.4) (–4.0) (–3.0) (–3.5) (–2.8) (–3.2) (–2.7) (–4.4) (–3.6)   
–61 –3,895 –328 –1,711 –449 –101 –50 –473 –1,043 –8,110 Textiles, apparel, 

  leather (–2.4) (–3.6) (–2.9) (–3.4) (–2.6) (–3.1) (–2.8) (–3.8) (–3.4)   
–553 –1,111 –183 –3,008 –151 –187 –443 –75 –636 –6,346 Transport and 

  construction (–3.1) (–3.6) (–3.3) (–3.5) (–3.1) (–3.2) (–3.2) (–4.0) (–3.4)   
Continued 
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Table 11—Continued 
 Australia/

New 
Zealand 

China, 
People’s 
Rep. of  

Other 
Dev. Asia 

East Asia India Malaysia Singapore South Asia Southeast 
Asia 

Total* 

–107 –127 –8 –156 –10 –76 –20 –8 –91 –602 Travel, recreation,  
 tourism (–3.2) (–3.9) (–2.4) (–3.8) (–3.3) (–3.5) (–3.2) (–4.6) (–3.7)   
Total –3,889 –27,725 –1,932 –24,320 –3,411 –5,375 –5,107 –843 –11,212 –83,814 
  (–2.7) (–3.8) (–2.8) (–3.7) (–3.2) (–3.4) (–3.3) (–3.8) (–3.5)   

*Totals are for countries and regions listed and differ from global total. 
Note:  Number in parentheses shows declines of exports in terms of percentage changes. 
Source:  Authors’ estimates from the Global Trade Analysis Project model. 
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Table 12. Regional Trade Volume Impacts 2009 (millions of US$, 2004 prices) 

 Importer 
 East and Southeast Asia 

 

 

China, 
People’s 
Rep. of 

East Asia Southeast Asia Singapore Malaysia (A) 
Total East 

and Southeast Asia 
China, People’s Rep. of — –2,858 –1,079 –517 –383 –4,837 
East Asia –7,083 –1,642 –1,143 –531 –428 –10,827 
Southeast Asia –1,255 –1,007 –658 –593 –444 –3,957 
Singapore –622 –521 –728 — –448 –2,319 
Malaysia –876 –413 –411 –540 — –2,240 
India –249 –206 –183 –95 –60 –794 
South Asia –7 –17 –9 –9 –2 –44 

Exporter 

Other Developing Asia –107 –60 –36 –8 –6 –217 
  Importer 
  South Asia and Central Asia 
 

 

India South Asia Other 
Developing 

Asia 

(B) Total 
South and 

Central Asia 

(C) High-
Income 
OECD 

Rest of World (D) 
Total 

China, People’s 
Republic of –299 –104 –211 –613 –17,841 –2,849 –26,140 
East Asia –262 –84 –116 –462 –10,014 –2,252 –23,554 
Southeast Asia –134 –50 –50 –234 –5,301 –976 –10,468 
Singapore –113 –44 –47 –204 –2,008 –435 –4,966 
Malaysia –110 –26 –30 –166 –2,269 –474 –5,148 
India — –168 –37 –206 –2,513 –1,031 –4,543 
South Asia –46 –6 –7 –59 –600 –73 –776 

Exporter 

Other Developing 
Asia –13 –35 –78 –125 –892 –580 –1,814 

OECD = Organisation for Economic Co-operation and Development. 
Note: When a region is listed as exporting or importing from itself, the values represent intraregional trade among countries in the given region. 
Source: Authors’ estimates derived from Global Trade Analysis Project model.   
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drive strong secondary effects to other regions. There are benefits and costs to 
this structure. While South Asia and India will likely retain most of the gains 
from trade and value added to their exports to OECD countries, it also means 
they are likely to experience more of the direct impacts of a reduction in 
OECD demand for their exports as lower demand for exports is transmitted 
more strongly through the local supply chains. 

 
V. IMPACTS OF PROPOSED FISCAL STIMULUS PACKAGES 

ON DEVELOPING ASIA 
 

As the global financial crisis has deepened, governments around the 
world are responding by announcing large fiscal stimulus packages to counter 
decreases in demand. The goal of these programs is to increase local demand 
for goods and services and put people and capital back to work and back on 
track for long-term growth. To support these programs, governments either 
have to be able to raise large sums of money or have to have large reserves to 
call on. At the same time, fiscal packages have to be substantial to maintain 
the credibility of having the potential to broadly affect the economy. Table 13 
lists four of the largest country/region stimulus packages as a percentage of 
GDP: Japan, PRC, North America, and EU. Numerous sources were called 
upon in compiling these estimates. Where possible, actual government 
estimates were used; however, it was often imperative to use other sources 
such as financial analysts’ estimates of “double counting” provided by the 
Institute for International Finance (IIF 2008) and news reports to verify that 
those numbers are correct and current. Unfortunately, verification was not 
always possible. The estimates in Table 13 were then used to shock the GTAP 
model to project the impacts of proposed fiscal stimulus packages on 
developing Asia’s real GDP growth and trade. 

 
Table 13. Fiscal Stimulus Packages, Percent GDP Estimates for Japan, PRC,  

North America, and Europe (2009 and 2010) 
Country/Region 2009 2010 
Japan 1.0 0.9 
PRC 6.1 5.5 
North America OECD* 1.9 2.1 
European OECD 0.9 0.2 

*Analysis of United States (US) fiscal stimulus package by year can be found in the Congressional Budget Office 
Letter to the Speaker of the House of Representatives on the Investment and Economic Recovery Act of 2009, 
13 February, available: http://cbo.gov/doc.cfm?index=9989. Twenty-five percent of the US fiscal package will be 
expended in 2009. This estimate does not include US programs to assist banks and insurers to dispose of 
subprime assets from balance sheets. 

GDP = gross domestic product; OECD = Organisation for Economic Co-operation and Development; 
PRC = People’s Republic of China. 
Note: GDP estimates based on International Monetary Fund World Economic Outlook Database October 2008 

projections for 2009 and 2010. 
Source: Authors’ estimates. 
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Table 14 illustrates the impacts on developing Asia’s economies of the 
fiscal stimulus in the four countries/regions above. Columns A and B show the 
projected impacts on growth from reduced demand in the OECD resulting 
from the crisis. Columns C and D show the impacts of the fiscal stimulus 
packages on Asian growth. Finally, columns E and F show the gap between 
projected GDP impacts resulting from the crisis and the growth projected from 
the fiscal packages. The projected impacts of the stimulus packages modeled 
add between 0.2 percent and 6.0 percent to GDP growth in 2009 and between 
0.9 percent and 5.5 percent in 2010. Even though the stimulus packages are 
large, and the impacts on growth are positive, the stimulus packages will not 
reverse the impacts of the crisis in 2009. The exception is the PRC, which 
benefits from its own large stimulus package. The projections show that with 
the stimulus in Table 13, the PRC’s growth will be boosted by more than the 
amount the financial crisis would take away. All countries and regions, except 
other developing Asia, will experience positive growth at the end of 2010 
despite the financial crisis. Other developing Asia has a small decline of 
0.3 percent of GDP by the end of 2010, despite the fiscal stimulus packages. 

While sources of funds for stimulus packages are crucial, it is assumed 
that for Japan, PRC, and Europe, where saving rates are positive and large, 
stimulus packages are financed by their domestic savings. By contrast, as the 
US has been a net debtor nation, the increase in US government expenditure 
modeled here assumes that the stimulus package will come from an increase in 
foreign debt, not from increased taxes in the US. As a result, government 
expenditure is found to “crowd out” investment elsewhere in the world. Other 
developing Asia and South Asia are found to experience slight negative 
impacts on their 2009 and 2010 GDP due to the US stimulus package and the 
crowding out of investment. Lower investment will also hamper long-term 
growth, as the capital stock of these nations will be lower as a result of the US 
stimulus package. 

Table 15 illustrates the changes in trade flows resulting from the 
stimulus packages. Most countries/regions are projected to experience a 
significant boost in their exports, especially for manufacturing products such 
as heavy manufacturing, electronics, light manufacturing, and textiles and 
apparel. Services and agriculture exports are also projected to increase. 
Surprisingly, the PRC is projected to see a significant rise in agriculture and 
processed food exports but a reduction in services exports. These results flow 
from the same source, which is the composition of PRC government 
consumption represented in the GTAP model; over 90 percent of government 
consumption is in the services industries. Therefore, the projected shift in 



 
 

Table 14. Impacts of Stimulus Packages on Asian GDP Growth (percent of real GDP, 2009 and 2010) 

 

Projected GDP Impacts 
from Economic 

Slowdown in OECDa  
Projected Fiscal Stimulus 

Impactsb  Gapc 
(A) (B) (C) (D) (E) (F) (G) 

Country/Region 2009 2010  2009 2010  2009 2010 
Cumm. 

Gap 
China, People’s Republic of –3.9 1.4  6.0 5.5  2.1 6.9 9.1 
Other Developing Asia –2.8 0.9  0.2 1.5  –2.6 2.4 –0.3 
East Asia  –3.8 1.4  3.5 3.0  –0.3 4.4 4.1 
India –4.1 1.3  3.2 2.4  –0.9 3.7 2.8 
Malaysia –3.4 1.2  0.9 0.9  –0.7 3.7 3.0 
Singapore –3.3 1.1  2.7 2.5  –1.0 3.3 2.3 
South Asia –3.6 1.2  2.3 2.2  –2.0 3.3 1.2 
Southeast Asia –3.4 1.2 1.6 2.1  –1.2 3.4 2.2 

GDP = gross domestic product; OECD = Organisation for Economic Co-operation and Development. 
a From Table 10 columns C and D. 
b Projected GDP is the static impact on the Asian countries of fiscal stimulus packages—actual growth may be greater or less depending on the policies of individual countries. 
c The potential gap is the difference between the impacts from the economic slowdown and the impacts from the projected fiscal stimulus packages. Cumulative numbers are not the 

simple addition of the two years but are compound growth rates. 
Source: Estimates based on data in Table 13 projected using the Global Trade Analysis Project database. 
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Table 15. Projected 2009 Change in Real Exports by Region and Commodity (millions of US$, 2004 prices and percent changes) 

 Australia/ 
New Zealand 

China, 
People’s 
Rep. of 

Other 
Developing 

Asia 

East 
Asia 

India Malaysia Singapore South 
Asia 

Southeast 
Asia 

Total* 

Agriculture –397 2,391 –127 –41 113 –5 2 –7 –124 1,806
  (–1.9) (–21.3) (–2.6) (–1.8) (–1.8) (–0.5) (–0.3) (–0.5) (–0.8)
Extraction 17 1,468 –48 173 174 253 195 –2 632 2,861
  (–0.1) (–8.3) (–0.2) (–1.7) (–1.9) (–2.2) (–2.0) (–0.5) (–2.0)
Processed foods –24 1,621 –1 72 132 180 29 19 340 2,368
  (–0.2) (–10.4) 0 (–1.3) (–3.2) (–1.9) (–1.0) (–1.6) (–1.5)
Textiles and apparel  –16 5,910 13 993 392 42 10 157 429 7,931
  (–0.7) (–4.6) (–0.1) (–2.0) (–2.2) (–1.4) (–0.6) (–1.3) (–1.5)
Motor and transport  72 959 15 1,709 138 61 79 3 294 3,331
   equipment (–1.5) (–3.9) (–1.3) (–3.3) (–4.2) (–2.8) (–2.4) (–2.1) (–2.6)
Light manufacturing 54 6,754 20 968 669 257 95 27 862 9,707
  (–0.7) (–5.5) (–1.1) (–2.9) (–3.3) (–2.1) (–1.9) (–2.4) (–2.2)
Heavy manufacturing 635 9,386 175 8,074 937 991 1,130 50 2,060 23,438
  (–1.9) (–5.1) (–1.7) (–4.1) (–3.7) (–3.1) (–2.6) (–2.9) (–3.0)
Electronics 24 8,251 2 6,564 39 2,246 1,316 2 1,775 20,218
  (–1.4) (–4.5) (–1.6) (–3.6) (–3.6) (–3.0) (–2.4) (–2.3) (–2.5)
Transport 258 932 83 2,309 132 112 242 46 392 4,506
   and construction (–1.4) (–3.1) (–1.5) (–2.7) (–2.7) (–1.9) (–1.7) (–2.4) (–2.1)
Other services 326 –726 123 1,652 588 119 540 65 278 2,966
  (–3.2) (–6.5) (–3.2) (–4.1) (–4.5) (–3.6) (–2.9) (–3.8) (–3.6)
Travel and tourism 47 70 5 93 9 46 8 5 59 342
  (–1.4) (–2.2) (–1.4) (–2.3) (–2.9) (–2.1) (–1.4) (–2.6) (–2.4)
Total 997 37,015 260 22,565 3,324 4,302 3,647 365 6,998 79,475
  (–0.7) (–5.1) (–0.4) (–3.4) (–3.1) (–2.7) (–2.4) (–1.7) (–2.2)

*Totals are for countries and regions listed and differ from global total. 
Note:  Number in parentheses shows declines of exports in terms of percentage changes. 
Source: Authors’ estimates from the Global Trade Analysis Project model. 
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 consumption represented by the fiscal stimulus package decreases the demand 
for agricultural and processed food products relative to other products, freeing 
them up for export. The opposite is the case for services, which the PRC’s 
government is projected to consume in great quantities as a result of the 
stimulus package, leaving fewer available services for export. This analysis 
underscores the need for improved data on the PRC stimulus package. 

 
VI. IMPACTS OF THE PROTECTIONIST THREAT  

ON DEVELOPING ASIA 
 

When economic growth is slow or negative, public opinion often moves 
toward protectionism and a reduction in imports as a way of boosting local 
demand and preserving local jobs. The WTO sought to limit these types of 
risks in the UR of tariff negotiations, which concluded in 1995. A major goal 
of the UR was to “bind” tariff levels worldwide, so that waves of 
protectionism would not threaten the trading system from time to time. Before 
1995, most developing country WTO members had a substantial number of 
tariff lines “unbound” and hence outside WTO rules and without commitment 
to limit tariffs to a ceiling level. During the UR, developing countries were 
asked to “bind” nearly all of their tariff levels with ceiling rates, even if the 
rate was higher than their current applied most-favored-nation (MFN) tariff. 
The result of this process has been that many developing countries have what 
is referred to as “binding overhang” (Bchir, Jean, and Laborde 2005), a 
situation where the applied tariffs are significantly below their WTO-bound 
(ceiling) rates. In recent Doha negotiations, this binding overhang was the 
focus of negotiations, with many developed countries seeking to lock in 
applied tariff rates, rather than accept the high binding tariffs. However, the 
Doha Round failed and many countries are still capable of increasing their 
tariff rates to binding levels while maintaining their WTO commitments. 

Table 16 illustrates the degree of binding overhang for selected 
economies in the Asian region and for selected OECD economies. While the 
PRC and Bangladesh have MFN tariffs at their bound rates, most Asian 
countries have a significant number of tariff lines for which the applied MFN 
tariff is below the WTO-bound rate to which they are committed. Therefore, 
many countries in Asia could raise their tariffs while maintaining their WTO 
commitments, relieving other WTO members of the right to retaliate. 
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Table 16. Bound Tariff Rates within the Asian Region 
Economy Percent of MFN* 

Tariff Lines 
Below Bound 

Rates 

Economy Percent of MFN* 
Tariff Lines 

Below Bound 
Rates 

United States 2 Indonesia 94 
United Kingdom (European Union) 3 Kyrgyz Republic 17 
Japan 2 Malaysia 61 
  Pakistan 28 
Bangladesh 4 Papua New Guinea 95 
China, People’s Republic of  4 Philippines 61 
Hong Kong, China 0 Singapore 46 
India 49 Sri Lanka 7 
  Thailand 51 
* Most favored nation (MFN) tariffs are those offered to all World Trade Organization (WTO) members. 
Source:  Authors’ analysis of the WTO Consolidated Tariff Schedules database and MacMap. Based on HS 6 tariff 

line counts. 
 
Although the WTO permits these countries to raise their most-favored-

nation tariff rate to the bound level, free trade agreements have trumped WTO 
commitments on binding rates—taking their place in situations where they 
exist. Preferential trade agreements (PTAs), such as the ASEAN Free Trade 
Area and the South Asia Free Trade Area, and bilateral agreements such as the 
Singapore–Japan and Singapore–India PTAs, now govern the ability of 
countries party to these agreements to raise their tariffs between each other. 
The result is that the rising protectionism will be restrained by these 
agreements; nonetheless, these restraints will increase the regionalism they 
promote by raising tariffs to non-PTA parties while maintaining current tariffs 
for PTA partners. Using a database of worldwide applied, MFN, and WTO-
bound rates, the potential impacts of a new protectionist wave throughout the 
developing world were estimated. 

Table 17 illustrates the potential impacts of increasing tariffs from WTO 
MFN applied rates to WTO binding rates for all countries, subject to the 
limitations from PTAs. The countries being affected are listed in the rows and 
the contribution of increased protectionism in other countries is listed in the 
columns. The impacts sum to the total impacts as a percent of GDP. The 
principal diagonal is the impact of a country or region’s increased 
protectionism on itself. For example, Southeast Asia/Southeast Asia, which 
equals -1.0, shows that if this region increased its tariffs, it would reduce its 
own real GDP by 1 percent in the medium run.11 In general, protectionism has 
a negative impact on the countries and regions that take that course. India and 
Southeast Asia stand out for the fact that they could affect other regions, 
                                                           

11The trade protectionism scenario is not modeled year by year as in the earlier fiscal and crisis 
impacts. Instead, the impacts are measured as medium run, which would take place in 2–3 years or at the end 
of 2010 at the earliest. 
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should they raise their tariffs to binding levels. The PRC stands out for its lack 
of protectionist potential from increasing applied tariffs to binding rates in the 
Asian region.   

Table 18 shows the impacts on exports by product and region. Although 
some countries and regions experience a rise in exports, resulting from trade 
diversion created by accentuating tariff preferences for regional trade partners, 
the overwhelming effect is to reduce trade. In absolute value, exports in 
developing Asia drop by US$36.8 billion. Heavy manufacturing is most 
affected, followed by light manufacturing, textiles, and electronics. Southeast 
Asia’s exports decrease the most, followed by East Asia. 

 
VII. CONCLUSIONS AND POLICY INFERENCES 

 
The importance of international trade to developing Asia has grown 

tremendously over the last few decades. The expansion of intraregional trade 
in Asia reflects the PRC’s role as an assembly point and its greater reliance on 
demand from outside the region, the US and EU in particular. Through its 
forward linkages to the PRC, the rest of the region also remains dependent on 
external sources of final demand. The expansion of trade in parts and 
components (intermediate) tends to dilute the importance of RERs because 
parts and components exports involve a high proportion of imported parts and 
components. It also makes developing Asia more vulnerable to the effects of 
the global financial crisis, through its trade links with OECD countries. 

The projections and simulations in this paper also support the view that 
trade links can be effective for transmitting lower growth in OECD countries 
to developing Asia. Asia will continue to suffer lower growth rates due to 
lower trade with the OECD countries. The PRC and India will be most 
affected. Though Southeast Asia faces reduced exports to the OECD countries, 
its exports are reduced significantly to other Asian exporters, demonstrating 
the indirect trade linkages that now exist in the global economy. Overall, 
Asian economic growth is projected to be between 6 percent and 10 percent 
lower at the end of 2010 than it would have been had the OECD countries 
continued to grow at the same rate as the average for 2002–2007. 

Fiscal stimulus packages now being considered or implemented in the 
major markets hold the potential to put Asia back on an improved growth path. 
However, growth is projected to be less than historical averages, with the 
exception of the PRC. The current fiscal stimulus package announced in the 
PRC is sufficient to reverse the impacts of lower growth due to lower exports 
to the OECD countries. However, the impacts of these stimulus 



 
 

Table 17. Impacts of Increased Protectionism in Developing Countries on Real GDP (millions of US$ and percent change) 
 Sources of GDP Impacts 
 Percent 

Change in 
Real GDP 

Millions of 
US$* 

Australia/ 
New Zealand 

China, 
People’s 
Rep. of  

Other Developing 
Asia 

East Asia 

Australia/New Zealand –0.5 –3,790 –0.4 — — — 
China, People’s Republic of 0 706 — — — — 
Other Developing Asia –0.5 –1,009 — — –0.5 — 
East Asia –0.3 –3,808 — — — –0.2 
India –0.4 –2,476 — — — — 
Malaysia –0.4 –494 –0.1 — — — 
Singapore –0.1 –129 — — — — 
South Asia –0.1 –97 — — — — 
Southeast Asia –0.9 –5,050 — — — — 

 
Sources of GDP Impacts  

India Malaysia Singapore South Asia Southeast Asia Rest of World 
Australia/New Zealand –0.1 — — — — — 
China, People’s Republic of  — — — — — 0.2 
Other Developing Asia — — — — — 0.1 
East Asia — — — — — — 
India –0.4 — — — — — 
Malaysia — –0.6 0.1 — 0.2 — 
Singapore 0.1 — –0.4 — 0.3 –0.1 
South Asia 0.1 — — –0.3 — 0.2 
Southeast Asia — — — — –1.0 0.1 

*Millions of US$ at 2004 prices, — means data not available.  
Note: Numbers may not add due to rounding. 
Source: Authors’ estimates from the Global Trade Analysis Project model. 
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Table 18. Change in Country/Regional Exports Due to Increased Protectionism (millions of US$ and percent changes) 
 Agriculture Extraction Processed Foods Textile, Apparel, 

Leather 
Vehicles and 

Transport 
Equipment 

Light 
Manufacturing 

Australia/New Zealand –341 49 –294 –72 –776 –629 
  (–1.8) (–0.2) (–2.3) (–3.1) (–17.0) (–9.5) 
China, People’s Republic  of 227 –26 –87 –723 –35 –526 
  (–2.3) (–0.2) (–0.6) (–0.6) (–0.2) (–0.5) 
Other Developing Asia –66 30 –37 –422 52 –257 
  (–1.6) (–0.1) (–1.6) (–4.2) (–4.7) (–14.4) 
East Asia 7 74 8 –2,519 –2,604 –1,037 
  (–0.3) (–0.8) (–0.2) (–5.5) (–5.2) (–3.3) 
India 72 2 –9 –693 –245 –2,252 
  (–1.3) 0 (–0.2) (–4.2) (–7.8) (–11.3) 
Malaysia 3 66 –7 38 16 –402 
  (–0.3) (–0.6) (–0.1) (–1.3) (–0.8) (–3.7) 
Singapore –3 –34 –14 –64 –42 210 
  (–0.6) (–0.4) (–0.5) (–4.1) (–1.3) (–4.3) 
South Asia 7 –2 –9 –111 –28 –50 
  (–0.6) (–0.5) (–0.8) (–1.0) (–18.2) (–4.8) 
Southeast Asia –54 187 –322 –2,456 –315 –3,199 
  (–0.4) (–0.6) (–1.6) (–9.1) (–2.9) (–9.0) 
Total –149 345 –772 –7,022 –3,977 –8,143 

Continued 
 
 
 
 
 
 
 



 
 
Table 18—Continued 
  Heavy 

Manufacturing 
Electronics Transport and 

Construction 
Other Services Travel and 

Tourism 
Total 

Australia/New Zealand –3,826 –119 –641 –322 –114 –7,086 
  (–12.1) (–7.2) (–3.2) (–3.2) (–3.5)   
China, People’s Republic of  –2,101 –142 39 205 19 –3,149 
  (–1.2) (–0.1) (–0.1) (–1.8) (–0.6)   
Other Developing Asia –591 –35 –210 –100 –9 –1,645 
  (–6.0) (–27.9) (–2.8) (–2.6) (–2.8)   
East Asia –3,311 –621 –491 371 –17 –10,140 
  (–1.8) (–0.4) (–0.4) –0.9 (–0.4)   
India –3,604 –77 –152 –44 –11 –7,012 
  (–15.0) (–7.4) (–1.7) (–0.3) (–3.6)   
Malaysia –15 –823 –119 –26 –18 –1,287 
  (–0.1) (–1.1) (–1.4) (–0.8) (–0.8)   
Singapore 976 –631 –472 –288 –12 –375 
  (–2.4) (–1.2) (–1.6) (–1.5) (–2.0)   
South Asia 124 –17 –35 –17 –4 –145 
  (–7.8) (–26.0) (–1.7) (–1.0) (–2.5)   
Southeast Asia –4,772 –1,706 –298 –58 –69 –13,062 
  (–7.4) (–2.4) (–1.4) (–0.8) (–2.8)   
Total –17,119 –4,172 –2,378 –279 –236 –43,901 

*Totals are for countries and regions listed and differ from global total. 
Note:  Number in parentheses shows declines of exports in terms of percentage changes. 
Source:  Authors’ estimates from the Global Trade Analysis Project model. 
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packages should be considered carefully, since they may not actually represent 
additions to government expenditure, but rather a “double counting” of 
existing expenditures. If this were true, the projected impacts would be lower. 
The analysis also finds that on what governments spend their fiscal stimulus 
packages is important to determining trade and income transmission. 

Protectionism through the world is growing and there is considerable 
room for many developing countries to increase their tariffs to non-PTA 
partners while maintaining their WTO commitments. The projections show 
that countries that resort to protectionism will suffer negative impacts to GDP 
growth. Notably, Southeast Asia would be the most affected by protectionism. 
If Southeast Asian countries were to raise their tariffs to WTO MFN-bound 
rates, the impact would be negative on real GDP. 

The simulation results imply that a protectionist spiral should be 
avoided to ensure that the fiscal stimulus packages work well to cushion the 
impacts of the global economic slowdown in the short run and to rebalance 
Asia’s growth pattern in the medium to long run. To promote economic 
recovery, a “stand-still” on new protectionist measures should be agreed upon. 
In cases where temporary measures discriminating against foreign products 
have been imposed, the appropriate review mechanism should be conducted to 
ensure the orderly unwinding of such measures after the crisis. In addition, the 
WTO Doha Round should be resumed to resist protectionist tendencies and 
liberalize global trade. 
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APPENDIX: THE GLOBAL TRADE ANALYSIS PROJECT (GTAP) 
 

The GTAP computable general equilibrium (CGE) model is in wide use 
throughout the world in government and non-governmental institutions. A CGE 
model combines data on world trade and production with economic demand and 
production theory to simulate the workings of an economy.12 In this analysis, the 
global economy is modeled as 11 sectors and 13 regions/countries (Table 10). The 
analysis makes projections of one to two years (2009 or 2010), unless otherwise 
noted. This period of projection is referred to by economists as the “short term.” The 
short term is reflected in a CGE model in three ways: 

i. Inflexibility of factor prices;  
ii. Unemployment of resources (labor and capital); and 

iii. Limits on the growth of capital stocks resulting from investment. 
Regarding the first point, the analysis starts from the observation of falling 

factor utilization (unemployment), which is modeled by fixing factor prices. Fully 
flexible factor prices, in contrast, imply full utilization of resources. Capital stocks, the 
other determinant of the short term in the model, are not permitted to expand in 
response to investment.13 While capital stocks do not adjust, investment is permitted 
to vary. What does it mean for investment to occur without capital stocks changing? 
The difference can be viewed as construction on a building (investment) that 
contributes to economic activities (through carpenters and engineers), but does not yet 
provide rental incomes (capital stocks) through stores or factory space. 

Modeling the current economic crisis requires careful consideration of 
conventional short-term assumptions used in CGE modeling. What is under way is not 
simply an economic slowdown in a single country or an average expansion; it is a 
worldwide recession, where most economies are contracting in real terms. Under the 
more limited scope of an economic downturn, CGE economists often allow capital 
prices to remain flexible, despite the short-term nature of the analysis. Capital 
resources, therefore, are fully employed as a matter of convention, even in the short 
run. The reasoning is simple: owners of capital will forgo profits to maintain output, 
and by reducing profits, they reduce the rental price of capital. So, in the short run, 
convention has dictated capital prices to be flexible, reflecting the marginal ebb and 
flow of profits through economic ups and downs. The current crisis, in contrast, is 
without many precedents, and capacity utilization rates are falling as businesses are 
going bankrupt on a wide scale. Moreover, banks are reluctant to renegotiate loans or 
provide working capital to distressed businesses. Therefore, capital rental rates are 
modeled with fixed prices, allowing for unemployment of this resource (reduced 
capacity utilization). Permitting capital rental rates to decline would reduce the 
projected impacts, but so would allowing other factor prices to fall; however, it would 
then be hard to justify unemployment of labor or capital. In the short run, rapid 

                                                           
12The current GTAP model is benchmarked to 2004 prices, trade, and production. The analysis 

includes an adjustment to the base 2004 data structure to account for changes to the textile and apparel trade, 
which resulted from the phaseout of World Trade Organization quotas on these products in 2005. Market 
shares were adjusted for these products to reflect 2008 trade shares. 

13The ability for investment to influence capital stock is also a characteristic of the fact that the 
model is comparative static. 
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declines in factor prices are not likely to occur unless from nominal currency 
depreciations, a factor not modeled here. 

Finally, an assumption must be made about the movement of investment 
between countries. In the current crisis, investment capital has largely “frozen.” If 
there has been a tendency for capital to move, it has been led by demand for security, 
which is being found in the form of government guarantees and insured deposits. 
Despite the fact that the United States (US) mortgage sector is recognized as the 
source of the financial crisis, widespread capital flight from the US has not occurred. 
In fact, the US dollar has returned as the “reserve” currency of the world, reflecting 
investors’ confidence in the US government’s guarantee to pay debts. The net effect 
on investment flows has been to maintain the status quo, with significant investment 
being channeled to the US. Therefore, investment flows are limited in the model, to 
reflect the “freezing of capital markets.” By generally accepted macroeconomic 
accounting, trade balances are fixed (relative to real income) to reflect limited 
international investment flows.14,15 
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Asian Trade and Global Linkages 
DOUGLAS H. BROOKS AND CHANGCHUN HUA 

In the run-up to the 2008 global financial crisis, many thought that Asia 
would be exempt from economic shocks from Europe or North America. 
These arguments were largely based on the rapid expansion of intraregional 
trade in Asia. This paper examines the trade linkages among Asian countries 
and between Asia and other regions, paying particular attention to the role of 
production sharing processes diversified across geographically diffuse 
networks. Little or no evidence is found of Asia decoupling from the business 
cycles of the G-3 economies (United States, European Union, and Japan). 
Instead, there is a substantial linkage between growth in the G-3 and Asia, 
particularly since the 1997–1998 Asian financial crisis, because production 
networks in Asia expanded in response to G-3 demand for final products. The 
critical factor is the role of the People’s Republic of China as an assembly 
center in the vertical production integration. 

 
I. INTRODUCTION 

 
The current global economic crisis has many observers looking to Asia 

for a different pattern and magnitude of effects than in other regions. Asia’s 
reemergence, as manifested in its growing share of global economic power, 
has attracted attention to the possibility of the region decoupling from the 
fluctuations of business cycles in other parts of the world—particularly North 
America. An accompanying rising sense of self-reliance has been reinforced 
by the rise of intraregional trade within Asia’s export profile. At the same 
time, the region’s growing share of world trade, the importance of trade to 
Asia’s growth, and the close connection between globalization and the 
region’s participation in geographically fragmented production chains have 
strengthened trade links between developing Asia and the G-3 economies 
(United States, European Union, and Japan). The opposition of these two 
influences has called their relative balance into question. 

This paper looks at ways in which Asia’s international trade linkages 
have changed in recent decades. It focuses first on the macroeconomic 
linkages where trade enters most economic models: primarily through a line 
or two in the balance of payments. It then explores changes in the 
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microeconomic foundations of trading patterns to see how demand patterns, 
changes in product characteristics, transportation technology, and the general 
trading environment influence the transmission mechanisms through which 
macroeconomic trade linkages operate. Two particular factors with great 
importance for Asia—the resurgence of the People’s Republic of China 
(PRC), and production fragmentation—are then discussed in greater detail. 
Little or no evidence is found of Asia decoupling from G-3 business cycles. 
Instead, there is a substantial linkage between growth in the G-3 and Asia, 
particularly since the region’s 1997–1998 financial crisis, because production 
networks in Asia expanded in response to G-3 demand for final products. The 
critical factor is the role of the PRC as an assembly center in the vertical 
production integration. 

 
II. MACROECONOMIC TRADE LINKAGES 
AND BUSINESS CYCLE SYNCHRONICITY 

 
While trade can play a crucial role in linking economies and 

transmitting disturbances, the impact of trade linkages on the degree of 
business-cycle synchronization is ambiguous (Kose et al. 2003, Shin and 
Wang 2004, Baxter and Kouparitsas 2005, Rana 2007) and depends on 
characteristics of the trade. On one hand, specialization may mitigate co-
movements between economies. When countries are more specialized in 
industries of their comparative advantage, higher trade openness may lead to 
decreased business-cycle correlation if shocks are sector-specific. On the 
other hand, trade may act as a conduit for the transmission of shocks that 
affect all industries, which, in turn, strengthens the links among economies 
and correlations among business cycles (Baxter and Kouparitsas 2005). 
Furthermore, intra-industry trade (vertical specialization) as a result of 
production sharing or outsourcing may increase international business cycle 
co-movements (Frankel and Rose 1998, Shin and Wang 2004, 
Burstein et al. 2008). Finally, trade spillovers across countries and resulting 
policy coordination or competition can cause business cycles across countries 
to move more or less closely.  
 
A. Recent Trends of Aggregate Trade and Openness 
 

Figure 1 shows the actual growth rates of trade in different regions in 
recent decades. World trade grew, on average, 9.9 percent annually, over three 
times the average annual growth of real gross domestic product (GDP) 
(around 3 percent). Of the regions included, developing Asia achieved the 
highest average annual growth rate, over 13 percent, while Japan had the 
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lowest, around 7 percent. During 1987–1993, the growth rate of world trade 
decreased, but then jumped to near 20 percent in 1995. As is clear in the 
figure, the 1997 Asian financial crisis strongly affected trade of Asian 
countries. Both Japan and developing Asia had negative growth rates of trade 
in 1998, around -12 percent and -11 percent, respectively. During 1996–1999, 
the average growth rates of trade were -1.3 percent and 1.4 percent for Japan 
and developing Asia, respectively, while the average growth rate for world 
trade was 3.5 percent. Subsequently, in 2001 the burst of the information 
technology bubble reduced trade in every region and world trade decreased by 
around 3.6 percent. However, the impact varied across different regions: 
Japan had the largest decrease, over 12.3 percent, while the European Union 
(EU) had the smallest drop, around 0.1 percent.  

 
Figure 1.

(percent)
Trade Growth Rates, 1987–2007

1991

NAFTA = North American Free Trade Agreement; ROW = rest of the world;
US = United States.
Note: NAFTA includes US, Canada, and Mexico; European Union includes its 27 member

countries; developing Asia includes 36 countries, i.e., developing Asia under the
International Monetary Fund definition plus Kazakhstan, Kyrgyz Republic,
Turkmenistan, and Uzbekistan.

Data source: International Monetary Fund. 2008. Direction of Trade Statistics online
database.
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Table 1 presents the correlation coefficients between trade changes in 
each region and the world average, and between trade changes in each region 
and United States (US) trade. During 1987–2007, the correlations between 
changes in trade in the EU and North American Free Trade Agreement 
(NAFTA) members and the world average were at or above 0.70. In the 
period from 2002 to 2007, the correlation between each region and the world 
average became very high, around 0.95 (except for the EU, where it was 
slightly lower). As for the correlations with changes in US trade, the EU had 
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the highest correlation coefficient (0.49) during 1987–2007. A sharp increase 
since 2002 is also evident in the correlations with US trade for all regions 
except for NAFTA and the EU. 

 
Table 1. Correlations of Trade Growth Rates with World Average and the US 

 World 
 1987–1991 1992–1996 1997–2001 2002–2007 1987–2007 
US 0.98 0.73 0.66 0.93 0.69 
NAFTA 0.98 0.60 0.70 0.96 0.70 
European Union 0.98 0.87 0.96 0.87 0.76 
Japan 0.78 0.75 0.66 0.98 0.57 
Developing Asia 0.62 0.05 0.57 0.96 0.40 
ROW 0.26 0.49 0.66 0.99 0.51 
 US 
 1987–1991 1992–1996 1997–2001 2002–2007 1987–2007 
US      
NAFTA 1.00 0.99 1.00 1.00 0.99 
European Union 0.95 0.44 0.74 0.66 0.49 
Japan 0.69 0.27 –0.13 0.96 –0.03 
Developing Asia 0.54 0.08 –0.08 0.83 0.11 
ROW 0.33 –0.01 0.16 0.96 0.26 

NAFTA = North American Free Trade Agreement; ROW = rest of the world; US = United States. 
Source: International Monetary Fund 2008. Direction of Trade Statistics online database. 

 
Using a standard model of international business cycles, Kose and 

Yi (2001 and 2006) showed that trade had a very small effect on overall GDP 
correlations between countries given the small shares of trade in GDP for 
most countries. But as a result of rapid growth in trade and slower growth for 
GDP during the past two decades, trade openness has increased globally, 
especially in developing Asia and the EU. This has led to expanded global 
economic interdependence and increased the possibility of synchronized 
business cycles across and within regions. For developing Asia, the total trade 
volume rose from around 46 percent of GDP in 1986 to 88 percent in 2006. 
The growing openness of Asian trade reflects increasing regional integration 
and expanding PRC trade.  

Asian business cycles appeared to have experienced a decoupling from 
those of the G-3 during the rapid growth before the 1997–1998 Asian 
financial crisis, but cyclical co-movements between Asia and the G-3 have 
strengthened since the crisis. Decadal correlations between GDP growth in 
developing Asia and in the G-3 economies show increasing linkages. After 
maintaining a negative value throughout the 1990s, the correlation switched to 
positive 0.64 in the years 2000–2007 (Figure 2). The relationship grew even 
stronger in the first three quarters of 2008, when the correlation reached 1.0 
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(Figure 3). This implies that the business cycle of developing Asia is 
becoming more synchronized with that of the G-3 economies. 

 
Figure 2. GDP Growth Rates and Correlation between Developing Asia

and G-3 Economies, Yearly Basis

1994

GDP = gross domestic product.
Note: Correlations: 1990–1999: -0.19; 2000–2007: 0.64.
Source: World Bank, online database, downloaded

23 January 2009.
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Figure 3. GDP Growth Rates and Correlation between Developing Asia

and G-3 Economies, Quarterly Basis

GDP = gross domestic product.

Note: Correlations: Q1 2000 Q4 2007: 0.62; Q1–Q3 2008: 1.00.
Sources: CEIC Data Company Ltd., downloaded 26 January 2009; World Bank,

online database, downloaded 23 January 2009.
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Comparison of the periods before and after the 1997–1998 financial 
crisis reveals dramatic increases in the explanatory power and statistical 
significance of the direction of cyclical influence from G-3 to Asia. 
Movements in the G-3 cycle “Granger-cause” movements in the Asian 
business cycle at 2- and 3-year lags (but not the other way around) 
(ADB 2007). This suggests that Asian business cycles have become more 
responsive to the cyclicality of the G-3 in the postcrisis period. 

Business cycle synchronicity among Asian economies has weakened in 
the postcrisis period. Between the PRC and the rest of Asia, however, clear 
evidence points to increasing business cycle synchronization. Between 2000 
and 2007, as production networks proliferated across the region, exports of 
both the PRC and the rest of developing Asia to the G-3 economies began to 
move in tandem, implying that drivers of exports from the region are 
interrelated. Moneta and Ruffer (2006) also found evidence of increased 
synchronization within East Asia (except for the PRC and Japan), with the 
synchronization reflecting primarily export synchronization and common 
disturbances, including oil prices and the yen–dollar exchange rate. 

In 2008, as the financial crisis worsened, regional exports to the G-3 
economies, particularly to the US, began to significantly deteriorate. Coming 
off double-digit growth rates in most of the first 10 months of 2008, PRC 
exports to the US contracted in November and December (Figure 4). 
Singapore and Taipei,China have also been severely affected, with exports to 
the US either slowing or contracting since 2007, when the subprime crisis 
erupted. Just as intraregional trade within developing Asia was boosted in the 
past by vertical supply chains, these very same networks are responsible for 
the massive decline in intraregional trade in recent months. Across many 
regional economies, exports to the PRC have been weakening as well. In the 
last two months of 2008, when PRC exports to the US declined by about 
5 percent, PRC imports from the rest of developing Asia declined by a heftier 
25 percent (Figure 4).  
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Figure 4. Growth in PRC Trade

PRC = People’s Republic of China; US = United States.
Source: CEIC Data Company Ltd., downloaded 26 January 2009.
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B. Trade Balance 
 

Given the weight of the US in world trade and the global economy, an 
important feature of past US recessions has been that US imports were 
strongly procyclical, reflecting the relatively high import share of cyclically 
sensitive components of domestic final demand such as consumer durables 
and investment goods. Not surprisingly, countries with the greatest export 
exposure to the US suffered the largest declines in output gaps (IMF 2007). 

To explain the magnitude of the US current account deficit and patterns 
of global imbalance, Eichengreen (2006) identified four competing 
hypotheses: deficient US savings, the new economy view emphasizing the 
attractiveness of the US for investment, the global savings glut, and Sino-
American codependency. Regardless of which cause accounts for the trade 
imbalance, it affects global linkages and business cycles through three major 
channels. First, trade (im)balances (or net exports) are a component of 
aggregate demand for domestically produced goods and therefore directly 
contribute to GDP growth. In this regard, fluctuations in trade imbalances 
clearly link economies. Second, trade (im)balances can affect capital flows 
through trade transactions and the expectation of exchange rate movements. A 
large trade surplus or deficit in a country may trigger the market to reassess 
that country’s currency and form expectations of exchange rate appreciation 
or depreciation, in turn inducing short-term capital flows. Finally, trade 
imbalances can transmit macroeconomic policies from some countries—
especially growth engines—to other countries.  
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C. Trade Intensity and Interdependence 
 

Figure 5 shows changes in trade patterns by destination during recent 
periods. A common trend is that intraregional trade has been increasing and 
has become the most important part in the total trade of each region depicted. 
Among all the regions, the share of intraregional trade in the EU has been the 
largest, above 70 percent of its total trade.  

 
Figure 5. Trade Structure
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Figure 5—Continued 
 

EU = European Union; NAFTA = North American Free Trade Agreement; ROW = rest of the world.
Note: Intraregional trade for Japan is the trade between Japan and Developing Asia.
Data source: International Monetary Fund. 2008. Direction of Trade Statistics online database.
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Shin (2008) examined how export and import intensities have evolved 
in Europe and East Asia. The results were similar for both European and East 
Asian economies; the results for most East Asian economies are shown in 
Table 2. The export intensity index also shows that intraregional trade 
occupied the highest share in the trade of all the East Asian economies shown. 
The intraregional trade share was around 60 percent for Hong Kong, China; 
Indonesia; Malaysia; Singapore; and Taipei,China, and still near 50 percent 
for PRC, Japan, and Republic of Korea in the 2003–2006 period.  

To a large extent, the increased intraregional trade is due to regional 
production chain fragmentation, especially in East Asia. Table 3 shows trade 
structure in machinery and transport equipment and suggests that trade in 
parts and components (either exports or imports) occupies almost half of total 
trade in many regions. From a dynamic viewpoint, developing East Asia and 
the ASEAN Free Trade Area (AFTA) achieved fast growth in the share of 
parts and components in total trade during the period from 1989/1990 to 
2005/2006. The share of parts and components in total exports increased by 
4.3 percentage points in developing East Asia and 11.7 percentage points in 
AFTA. In terms of imports, developing East Asia, especially the PRC, has 
dramatically increased its share of parts and components.  

Regional trade integration need not take place at the cost of 
extraregional trade. Most emerging economies still depend largely on the 
industrial countries, especially the US, for final demand. Around 61 percent of 
total Asian exports are eventually consumed in US, Japan, and EU and 
intraregional trade dynamics are tightly associated with the US non-oil import 
cycle (ADB 2007). The IMF (2007) found that if a country’s total trade with 
the US rises by 10 percentage points of GDP, then the impact of a 
1 percentage point increase in US growth on domestic growth rises by about 
0.1 percentage point. There is also some evidence that the magnitude of 
spillovers from US growth is significantly larger in countries that are more 
financially integrated with the US. Spillovers have become larger with 
increased trade and financial integration, and while developing Asia is 
affected significantly by US growth, it is (perhaps surprisingly) not so 
influenced by growth in Japan. 
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Table 2. Trade Intensity of East Asian Economies 
  Trade (Export)  

Integration with 
Trade (Import)  
Integration with 

Economy Period US EU EA US EU EA 
1 0.14 0.11 0.60 0.12 0.15 0.46 
2 0.21 0.14 0.47 0.10 0.14 0.44 

China, People’s 
  Republic of 

3 0.21 0.16 0.49 0.08 0.11 0.47 
1 0.23 0.15 0.46 0.08 0.10 0.79 
2 0.23 0.13 0.50 0.07 0.08 0.85 

Hong Kong, China

3 0.17 0.12 0.58 0.05 0.07 0.85 
1 0.14 0.13 0.61 0.12 0.20 0.48 Indonesia 
2 0.14 0.13 0.57 0.10 0.13 0.51 

  3 0.12 0.11 0.60 0.06 0.09 0.59 
Japan 1 0.29 0.17 0.37 0.23 0.14 0.31 
 2 0.30 0.15 0.40 0.19 0.13 0.39 
  3 0.23 0.13 0.46 0.14 0.11 0.42 
Korea, Republic of 1 0.22 0.12 0.40 0.22 0.13 0.38 
 2 0.21 0.13 0.44 0.18 0.10 0.42 
  3 0.16 0.13 0.48 0.12 0.10 0.46 
Malaysia  1 0.19 0.14 0.56 0.16 0.14 0.57 
 2 0.21 0.13 0.54 0.17 0.11 0.59 
  3 0.19 0.11 0.54 0.14 0.11 0.61 
Philippines  1 0.37 0.17 0.38 0.19 0.10 0.49 
 2 0.28 0.18 0.50 0.20 0.08 0.57 
  3 0.19 0.16 0.61 0.19 0.08 0.59 
Singapore  1 0.20 0.14 0.47 0.16 0.13 0.54 
 2 0.17 0.13 0.57 0.16 0.11 0.55 
  3 0.11 0.11 0.58 0.12 0.11 0.50 

1 0.27 0.14 0.44 0.22 0.12 0.47 
2 0.23 0.14 0.51 0.18 0.10 0.54 

Taipei,China 

3 0.16 0.11 0.61 0.12 0.08 0.55 
Thailand 1 0.21 0.29 0.43 0.11 0.14 0.53 
 2 0.21 0.21 0.46 0.11 0.11 0.53 
  3 0.16 0.15 0.49 0.08 0.09 0.55 

1 0.23 0.16 0.47 0.16 0.13 0.50 
2 0.22 0.15 0.49 0.15 0.11 0.54 

EA 
Average 

3 0.17 0.13 0.54 0.11 0.10 0.56 
1 0.24 0.15 0.44 0.17 0.13 0.48 
2 0.23 0.14 0.47 0.15 0.11 0.52 

EA 
Weighted 
Average 3 0.19 0.13 0.50 0.10 0.10 0.53 

EA = East Asia; EU = European Union; US = United States. 
Note: Period 1: 1990:I–1996:IV; Period 2: 1999:I–2002:IV; Period 3: 2003:I–2006:IV. 
Source: Shin (2008).  
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Table 3. World Trade in Machinery and Transport Equipment 
(1989/1990 and 2005/2006) 

 Regional/Country Composition (%) 

 Total Trade 
 

Parts and 
Components 

Final Goods 
 

Share of Parts 
and Components  

in Total Trade 
(%) 

 1989/
1990

2005/
2006

1989/ 
1990 

2005/
2006

1989/
1990

2005/
2006

1989/ 
1990 

2005/ 
2006 

Exports 
NAFTA 22.4 18.1 24.5 19.7 21.0 16.7 44.9 48.4 
EU-15 35.3 35.4 32.5 31.1 37.3 38.9 37.9 38.9 
Japan 19.1 11.4 17.8 11.3 19.9 11.5 38.5 43.9 
Developing East 
   Asia 

15.4 26.1 16.5 28.4 14.7 24.2 43.9 48.2 

  Korea, Republic of 2.4 4.3 2.9 4.1 2.1 4.4 49.0 42.8 
  Taipei,China 3.3 3.8 3.6 5.4 3.1 2.5 45.0 63.8 
  China, People’s 
    Republic of 

2.3 9.3 1.4 7.3 3.0 10.9 24.5 34.8 

  Hong Kong, 
    China 

1.0 0.7 1.4 1.0 0.8 0.5 55.6 60.4 

AFTA-6 6.3 8.0 7.2 10.5 5.7 6.0 46.7 58.4 
South Asia 0.1 0.2 0.1 0.3 0.1 0.2 49.5 53.0 
World (%) 100 100 100 100 100 100 41.1 44.3 
    (US$ billion) 1,379 3,110 567 1,378 812 1,732   
Imports 
NAFTA 27.2 25.2 28.2 22.3 26.5 27.5 42.6 39.2 
EU-15 33.7 35.4 33.1 32.0 34.2 38.2 40.4 40.0 
Japan 3.4 3.7 3.5 4.2 3.3 3.3 42.0 49.9 
Developing East 
   Asia 

21.3 22.6 24.0 32.4 19.3 14.8 46.5 63.5 

  Korea, Republic of 2.4 2.2 2.9 3.0 2.0 1.6 49.5 59.7 
  Taipei,China 2.4 2.0 3.2 2.8 1.8 1.4 55.3 62.1 
  China, People’s 
    Republic of 

3.5 7.2 2.5 9.8 4.2 5.1 29.0 60.4 

  Hong Kong, 
    China 

3.9 4.0 3.8 5.7 3.9 2.7 40.3 62.5 

AFTA-6 9.2 7.2 11.7 11.2 7.4 4.0 52.6 68.8 
South Asia 0.5 0.8 0.6 0.6 0.4 0.9 47.2 36.0 
World (%) 100 100 100 100 100 100 41.1 44.3 
    (US$ billion) 1,379 3,110 567 1,378 812 1,732   

AFTA = ASEAN Free Trade Area; ASEAN = Association of Southeast Asian Nations; EU = European Union; 
NAFTA = North American Free Trade Agreement; US = United States. 
Note: AFTA-6 includes Indonesia, Malaysia, Philippines, Singapore, Thailand, and Viet Nam. 
Source: Compiled from UN Comtrade database by Athukorala and Hill (2008). 

 



ASIAN TRADE AND GLOBAL LINKAGES  115 

 

Shin (2008) also showed that the two largest economies in East Asia 
(Japan and the PRC) depend heavily on the US as an export market, for 
23.3 percent and 21.2 percent of their exports, respectively. Overall, Asia’s 
reliance on external demand remains strong. The export-to-GDP ratio has 
continued to trend upward, reaching nearly 55 percent of GDP in 2005 
compared with the world average of 29 percent, and the incremental export-
to-GDP ratio has also been on an upward trend. Although the share of G-3 
markets in Asia’s total exports is on a decline, the relationship in growth rates 
rather than levels has strengthened over time. Thus, the dependence of Asian 
production on overseas markets strengthened rather than weakened.  

Although production sharing arrangements across Asia have given a 
strong impetus to regional integration since the 1990s (see below), such 
integration is structurally linked to the business networks of multinational 
corporations (MNCs). Decomposition of changes in trade shows that more 
than 70 percent of intra-Asian trade consists of intermediate goods used in 
production, and of this, half is driven by final demand outside Asia. 
Consequently, about 61 percent of total Asian exports (instead of 43 percent 
of total exports as indicated by the more aggregated data) is eventually 
consumed in G-3 countries (ADB 2007). 

 
III. ASIA’S TRADE AND THE SIGNIFICANCE  

OF THE PEOPLE’S REPUBLIC OF CHINA 
 

This section first examines changes in the direction of trade flows and 
then turns to factors influencing their composition, which influence economic 
linkages. Asia’s trade volumes have been growing rapidly, and PRC’s export 
and import growth rates are particularly striking (Table 4). The PRC’s exports 
grew over 20 percent per year on average from 1987 to 2007, while 9 of the 
10 largest Asian exporters experienced double-digit export growth rates. 
Similarly, growth in PRC imports averaged over 18 percent per year and 8 of 
the 10 economies showed double-digit import growth rates. In those 2 decades 
Indian trade increased 17 times, and PRC trade increased over 30 times—with 
PRC becoming the largest trader in Asia. The other leading Asian exporters 
also increased trade at rates well above the annual averages of 6.0 percent and 
2.7 percent for global trade and GDP growth, respectively.  
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Table 4. Trade Growth in 1987–2007  
(US$ billion at 2000 constant price unless specified) 

Exports Imports Annual 
Growth in 
Exports to 

Economies 

1987 2007 Annualized 
Growth 

Rate (%) 

1987 2007 Annualized 
Growth 

Rate (%) 

Export 
Share to 

PRC 
(2007, 

%) 
PRC 

% 
World 
Less 
PRC 

% 
China, People’s 
  Rep. of 

33.3 1,464.0 20.8 37.2 1,109.7 18.5       

Japan 297.4 739.9 4.7 172.8 898.6  8.6 15.3 12.5   4.0 
Hong Kong, 
  China 

40.9 420.0 12.3 41.7 429.6 12.4 48.3 16.5 10.2 

Taipei,China 83.3 361.1 10.3 79.9 262.3 8.3 33.6 22.8 7.8 
Korea, Rep. of 51.6 289.5 10.1 27.9 421.6 16.3 22.1 25.3 8.7 
Singapore 35.2 272.8 10.8 30.4 283.9 11.8   9.7 18.4 10.4 
Malaysia 15.1 211.8 14.1 10.9 170.5 14.7   8.8 24.4 13.7 
Thailand 9.8 184.6 15.8 11.2 166.9 14.5   9.7 22.1 15.4 
India 10.2 175.4 15.3 14.8 253.8 15.3   6.5 40.7 14.9 
Indonesia 14.5 137.2 11.9 10.6 86.4 11.0   8.5 20.3 11.5 
PRC = People’s Republic of China. 
Note: For Republic of Korea, first year data is 1989. For Taipei,China, first year data is 1992. 
Source: UN Comtrade database. 
 

The importance of the PRC in regional trade may be most easily seen 
by comparing Asian trade with and without it. The far right columns of Table 
4 report the share of the PRC in exports for each economy in 2007, as well as 
the growth in exports to the PRC and to the rest of the world. While the PRC 
is the destination for less than 10 percent of exports from the less developed 
economies, it accepts much more from the developed economies—over 
15 percent of Japan’s exports, 22 percent for Republic of Korea, over a third 
for Taipei,China, and almost half for Hong Kong, China. Note that the export 
values from the more developed Asian economies are also larger, so these are 
larger shares of larger export flows. Even so, they grew very rapidly, with 
annual growth even above 25 percent for the Republic of Korea. Asia’s trade 
with the PRC is thus important at the aggregate level although its importance 
varies by country.  

Roughly a quarter of world trade takes place between countries sharing 
a common border and half of world trade occurs between partners less than 
3,000 kilometers apart (Berthelon and Freund 2004). Table 5 presents the 
export value and shares of intraregional and extraregional trade for East Asia 
and regional trade agreements in other regions. The EU and NAFTA 
experienced slightly lower growth rates (6.1 percent and 6.9 percent, 
respectively) than the annual growth rate (7.7 percent) of world exports from 
1990 to 2005. All regions in the table experienced an increasing dependence 
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Table 5. Intraregional Trade of Major Regions in 1990–2005 
Total Exports 
(US$ billion) 

Share of Regional Exports 
to World (%) 

World Market 
Share Change (%)

Annual Growth 
Rate (%) 

Group  

1990 1995 2000 2005 1990 1995 2000 2005 1990–2005 1990–2005 
East Asia (16) to World 704.7 1313.3 1,673.1 2,731.5 100.0 100.0 100.0 100.0 5.9 9.5 
Intraregional Trade 284.0 646.2 797.8 1389.5 40.3 49.2 47.7 50.9 5.3 11.2 
Extraregional Trade 420.7 667.1 875.3 1342.0 59.7 50.8 52.3 49.1 0.6 8.0 
EU (15) to World 1,476.8 2,010.3 2,196.2 3,585.5 100.0 100.0 100.0 100.0 –9.4 6.1 
Intraregional Trade 972.6 1,247.5 1,342.7 2,140.8 65.9 62.1 61.1 59.7 –8.4 5.4 
Extraregional Trade 504.2 762.7 853.5 1,444.7 34.1 37.9 38.9 40.3 –1.0 7.3 
NAFTA (3) to World 546.1 853.6 1,223.6 1,478.7 100.0 100.0 100.0 100.0 –1.9 6.9 
Intraregional Trade 225.8 392.9 681.6 824.4 41.3 46 55.7 55.8 1.4 9.0 
Extraregional Trade 320.4 460.7 542.1 654.3 58.7 54 44.3 44.2 –3.3 4.9 
MERCOSUR (4) to World 46.4 70.5 84.8 161.3 100.0 100.0 100.0 100.0 0.2 8.7 
Intraregional Trade 4.1 14.5 17.7 21.1 8.9 20.5 20.9 13.1 0.1 11.5 
Extraregional Trade 42.3 56.0 67.0 140.2 91.1 79.5 79.1 86.9 0.1 8.3 
ASEAN (10) to World 141.3 311.3 420.9 607.6 100.0 100.0 100.0 100.0 1.8 10.2 
Intraregional Trade 26.8 77.4 96.7 155.6 19.0 24.9 23.0 25.6 0.7 12.4 
Extraregional Trade 114.5 234.0 324.2 452.0 81.0 75.1 77.0 74.4 1.0 9.6 
WORLD EXPORTS 3,224.8 4,853.9 6,233.1 9,859.0 — — — — — 7.7 

— means data not available. 
ASEAN = Association of Southeast Asian Nations; EU = European Union; MERCOSUR = Common Market of the South; NAFTA = North American Free Trade Agreement; 
UN = United Nations; US = United States. 
Note:  East Asia (16) is Brunei Darussalam; Cambodia; People’s Republic of China; Hong Kong, China; Indonesia; Japan; Republic of Korea; Lao People’s Democratic Republic; 

Malaysia; Mongolia; Myanmar; Philippines; Singapore; Taipei,China; Thailand; and Viet Nam. 
Source: Calculated from UN Comtrade data (S2, items-total).  
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on intraregional trade except the EU-15 (Austria, Belgium, Denmark, Finland, 
France, Germany, Greece, Ireland, Italy, Luxembourg, Netherlands, Portugal, 
Spain, Sweden, and United Kingdom), which saw a slight decline in the share 
of intraregional trade in its total exports.1 

Intraregional trade in East Asia accounted for 50.9 percent of its exports 
in 2005, and increased more rapidly than extraregional trade. Its annual 
growth rate from 1990 to 2005 was 11.2 percent versus 8.0 percent for 
extraregional trade. The growth rate for intraregional trade in East Asia also 
far exceeded growth of intraregional trade for NAFTA (9.0 percent), EU-15 
(5.4 percent), and was close to that of MERCOSUR (11.5 percent).  

Focusing on Asia’s manufacturing trade, however, the intraregional 
share of final manufacturing exports in developing Asia actually declined 
from 35.8 percent to 31.8 percent between 1992/1993 and 2005/2006 
(Athukorala 2008). This decline was driven by the PRC, whose intraregional 
export share declined sharply from 42.9 percent to 25.8 percent in this period, 
reflecting its rising role as a final goods assembler for extraregional markets. 
Most other Asian countries exhibit a mild increase in intraregional trade, but 
still rely on extraregional markets for more than 50 percent of their final 
manufacturing exports. While the difference between intraregional shares of 
total trade and final goods trade is observable for both exports and imports, 
the magnitude of the difference is much larger on the export side. The 
difference in magnitude between regional trade shares estimated in gross and 
net terms is much larger for countries in Southeast Asia than for the entire 
region. Unlike in East Asia (or developing East Asia and AFTA), 
intraregional trade shares for NAFTA, EU, and the other regional groupings 
are remarkably resilient to including or excluding trade in components. 

Estimates for different developing Asian subregions show that 
intraregional trade within Southeast Asia (ASEAN) is rather low compared to 
the average figure for broader Asia (including or excluding Japan). In 
2005/2006, of total manufacturing exports of Association of Southeast Asian 
Nations (ASEAN) members only 19.4 percent were to markets in the 
subregion. The comparable figure for imports was 28.5 percent. Among the 
six major ASEAN countries, Viet Nam has the lowest intraregional trade 
share. Even the three newer ASEAN member countries (Myanmar, Cambodia, 
and Lao People’s Democratic Republic), appear to rely heavily on 
extraregional markets for both export and import trade, despite their strong 
cross-border trade flows with Thailand. In 2005/2006, trade within ASEAN 

                                                           
1MERCOSUR also saw a decline in its intraregional share during 2000–2005. 
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accounted for only 26.7 percent and 37.2 percent of their total non-oil exports 
and imports, respectively.2 

A comparison of intraregional import and export shares reveals a 
startling asymmetry in the degree of measured trade integration among 
developing Asian countries. Unlike in the EU and NAFTA, in East Asia the 
increase over time in the intraregional trade ratio has resulted largely from the 
rapid increase in intraregional imports; intraregional export expansion has 
lagged consistently behind (Athukorala 2008). In 2005/2006 intraregional 
import flows amounted to 58.6 percent of total manufacturing imports of 
developing Asia, up from 41.5 percent in 1992/1993. The intraregional share 
in total regional exports was, however, significantly lower, 37.7 percent in 
1992/1993 and 40.0 percent in 2005/2006. In other words, the region is much 
more heavily dependent on extraregional trade for its growth dynamism than 
is suggested by the total regional trade share, and this dependence has stayed 
the same for the last decade. The magnitude of this asymmetry remains 
virtually unchanged when parts and components are removed from total trade. 
In other words, the widely reported aggregate (export plus import) 
intraregional trade shares deflect attention from the continuing importance of 
extraregional trade for growth dynamism in East Asia.  

These macroeconomic studies indicate that East Asia depends on the 
US and European markets, especially through the PRC as a base for 
assembling intermediate goods from the rest of East Asia. In short, 
regionalization of economic activities has gained strong momentum through 
progress in sharing production processes across the region. Increased vertical 
specialization and the rise in intra-industry trade have led to strong ties among 
many regional economies, but this regional integration remains structurally 
linked to final demand from major industrialized countries. 
 
A. Recent Patterns in Asia’s Trade Characteristics 
 

Key characteristics of Asia’s trade are changing over time, with 
implications for the strength of shock transmission and the mechanisms 
through which that transmission operates. Notable among these characteristics 
are the trade content, costs (as influenced by length in time, distance, and their 
interaction), and reliability of delivery. The role of production fragmentation 
and the significance of the PRC in this process have important implications. 

Closely related to changes in the composition of trade have been 
changes in transportation technology, most notably in air freight and 
                                                           

2Unofficial trade between neighboring countries may equal or exceed official trade, 
particularly between developing countries.  
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containerization. Multimodal shipping and improvements in logistics services 
have facilitated trade expansion to more destinations in less time, often at 
lower monetary cost (Brooks and Hummels 2009). Hummels (2007) estimated 
that increasing the share of trade that is containerized lowers shipping costs 
from 3 to 13 percent. However, these savings were outweighed in the 1970s 
by sharp increases in fuel and port costs, and again in recent years by 
increasing fuel costs and port congestion in countries with rapidly growing 
trade volumes. 

Following changes in technology, production, and consumption, the 
balance of trade between merchandise and services is shifting. More 
generally, the weight-to-value ratio of trade is declining, both within 
merchandise trade and in trade more generally. The telecommunications and 
Internet revolution has led to growing trade in information and 
communications technology, in services outsourcing, and in migration of 
highly skilled professionals. The declining weight-to-value-of-trade ratio is a 
primary factor influencing transport modal choice, length and destination of 
trade flows, and production processes. 
 
B. Distance and Destination 
 

For air shipping, advances in technology have propelled a sharp decline 
in costs: average revenue per ton-kilometer shipped dropped by a factor of 10 
between 1955 and 2004 (Hummels 2007). As the level of air transport costs 
drops relative to the level of ocean transport, long distance trade becomes 
relatively more attractive, and diversification of export destinations becomes 
broader. As the weight-to-value ratio of traded goods becomes lower, and 
similarly for the ad valorem share of trade costs in delivered goods prices, this 
pattern is reinforced. 

Asia’s trade is expanding at both the extensive and intensive margins. 
Consider PRC exports, where the number of shipments and mean shipment 
size are growing rapidly, as are ninetieth percentile shipments, but median 
shipment sizes are falling. While the PRC has experienced tremendous growth 
in new shipments, individually these shipments tend to be very small. At the 
same time, established flows that were already sizeable in 1995 have grown 
larger still, increasing the mean shipment size. The pattern across other 
countries is similar—median shipment sizes are falling while mean shipment 
sizes are rising (or in some cases, both are falling but medians are falling 
faster) (Hummels 2009). Diversification is rising at the extensive margin, but 
fragility to shocks is not necessarily declining due to the growth at the 
intensive margin. 



ASIAN TRADE AND GLOBAL LINKAGES  121 

 

Still, the development of new, small trade flows is encouraging. 
Besedes and Prusa (2003 and 2004) used survival analysis to show that new 
trade flows suffer high failure rates, but those that do survive go on to 
increasing trade shares.  

 
C. Production Fragmentation 
 

As discussed above, greater trade is positively correlated with greater 
synchronization of business cycles. But when trade is indirect, involving 
multiple countries in the production of a final good, the relationship becomes 
more complex. Recent decades have seen rapid growth in international 
vertical specialization, a process by which firms separate the stages of 
production (research and development, component production, assembly) 
across countries according to comparative advantage. This production sharing 
accounts for more than one third of world export growth between 1970 and 
1995 (Hummels et al. 2001) and may deepen the linkages between economies. 

In an examination of US–Mexico trade involving maquiladora 
production fragmentation, Burstein et al. (2008) focused on manufacturing 
industries, which have higher trade shares, and showed that increasing trade 
has a bigger impact on GDP correlations in the presence of production sharing 
trade. They found business cycles to be more synchronized between pairs of 
countries with a higher share of international trade in inputs utilized in the 
production of vertically integrated goods, than between pairs of countries 
where trade is dominated by inputs used to produce horizontally differentiated 
goods. They interpreted the difference between these two correlations as 
evidence that firms engaging in production sharing exhibit a lower elasticity 
of substitution between home and foreign inputs relative to other firms. This 
complementarity in the production of the vertically integrated good dampens 
substitution effects stemming from aggregate shocks to relative costs across 
countries.  

Trade-related quantity effects are accompanied by changes in relative 
prices, but as might be expected, the effects are not symmetric. 
Bergin et al. (2007) demonstrated the higher volatility of production sharing 
industries in host, relative to source, economies. 

Developing Asia’s rapid growth of intraregional trade over the past 
decade or so, driven largely by trade in parts and components within regional 
production networks, takes place mostly among the high-performing 
economies in the region (and feeds back into that high performance), with 
much of it linked to the PRC (Athukorala 2008). 
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For all East Asian countries, the shares of components in intraregional 
exports and imports have increased at a much faster rate than in extraregional 
exports and imports. These patterns are in sharp contrast to those observed for 
NAFTA and the EU-15 (as well as total global trade). In both those regions, 
the shares of intraregional trade in total manufacturing trade (on both the 
export and import sides) and in component trade imports remain broadly 
similar in magnitude. 

Athukorala (2008) demonstrated East Asia’s heavy reliance on 
international exchange based on production fragmentation. In 2005/2006, 
intraregional exports accounted for 40 percent of total manufacturing exports. 
The comparable figure for intraregional component exports was 60 percent of 
total component exports. The intraregional share in component imports is 
even larger. These component import and export shares are much higher than 
those in NAFTA and the EU-15 (as well as in overall global trade). Moreover, 
the intraregional shares in total component imports and exports grew faster 
between 1992/1993 and 2005/2006 than those in total imports and exports. 
The increase in component intensity has been particularly noticeable in 
Southeast Asia’s trade with the other developing East Asian economies, the 
PRC in particular. The Republic of Korea and Taipei,China are also involved 
in sizable cross-border trade with other countries in the region.  

Kimura et al. (2007) found that geographical distance penalizes 
machinery parts and components trade much less in East Asia than in Europe. 
This implies that service link costs for fragmentation are substantially lower in 
East Asia than in Europe, contributing to large differences between the two 
regions in the development of international production and distribution 
networks, and differences in the transmission of business cycle influences. 

 
IV. IMPLICATIONS OF TRADE DEVELOPMENTS 

FOR FUTURE LINKAGES 
 

Countries that engage in production sharing are more likely to 
experience common shocks because they specialize in similar industrial 
sectors. Technological shocks may also be more easily transmitted from one 
country to another when firms operate transnationally. If production sharing 
tends to be concentrated in sectors that are more affected by cyclical 
fluctuations such as consumer goods or auto parts and production, the 
transmission will be amplified. Burstein et al. (2008) found that the extent of 
US–Mexico production sharing and its connection to the business cycle 
highlighted three noticeable effects. First, trade flows associated with 
production sharing are more correlated with US manufacturing output than are 
trade flows that are not associated with production sharing. Second, for a large 
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cross-section of countries that host US affiliates, those with larger production 
sharing trade links to the US also have higher manufacturing output 
correlations with the US. Third, for those countries, the extent of production 
sharing in trade is at least as important as the total volume of trade in 
accounting for a positive bilateral synchronization of manufacturing output 
between countries. 

In the case of Asia, the importance of production sharing, largely 
connected with the PRC, suggests higher intraregional correlations than in 
other regions. It also points to growing transmission linkages between the 
PRC and other Asian countries, particularly those in Southeast Asia. Roughly 
9.5 percent of PRC exports in 2000 consisted of imported inputs, up from 
2.2 percent in 1980. The importance of vertical specialization is greatest for 
Malaysia, Philippines, Singapore, Taipei,China, and Thailand, whose exports 
include from 26 to 37 percent foreign content (Hummels 2009). 

While production fragmentation-related business cycle synchronization 
between developing Asia and the G-3 has strengthened, the relationship 
between Asia’s private domestic demand and Asian imports has weakened, 
despite rising intraregional trade. ADB (2007) showed that the correlation 
between Asia’s private demand and its imports has trended downward. The 
value added in production sharing therefore appears to be strengthening 
linkages through exports to shock-affected markets, while weakening shocks 
passing through the import transmission mechanism. More recent data 
including oil and other commodity price volatility may help to test this 
dichotomy. 
 
A. Timing 
 

Some trading linkages have their full effect within a typical business 
cycle. Others, influenced by fixed costs, irreversible investments, or 
liberalizing policy reforms, play out over a longer horizon. Changes in the 
duration of these impacts and the transmission mechanisms by which they 
operate may affect the synchronization of business cycles. For example, air 
shipments arriving within a few days (or even overnight) may transmit shocks 
(and conversely, transmit mitigating influences) much more quickly than sea 
shipments averaging several weeks and frequently involving much greater 
variability in duration. 

As the composition of trade has shifted from commodities to more 
complex manufacturing and services, sensitivity to the length of time for 
delivery has increased, as has pressure on manufacturers to quickly adapt 
production patterns and processes. Some factors, such as the location of plants 
and assembly lines, do not respond to shocks at business cycle frequencies, 
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maintaining production chain reliance on inputs from a particular source. 
Other factors prominent in fragmented production, such as the adaptation of 
production processes and substitutability of local for imported inputs, are 
more likely to be responsive in the medium term. When shocks are large and 
persistent (for example, during trade liberalization reforms or changes in 
taxation of foreign corporations), footloose multinationals may shift their 
production operations to other countries. These relocations are mostly at 
lower frequencies, at which shocks are more easily managed, mitigating (or in 
some cases, compounding) higher-frequency business cycle synchronization 
between countries.  

Rising flexibility in the time involved for these substitution effects 
(timing in shipping, locating, and adapting production) to operate can imply 
that an increase in international trade may lead to lower international business 
cycle correlations. The exact extent of (de)coupling will depend on the nature 
of the shock, the degree and nature of production sharing between the 
economies involved, the responsiveness of economic agents to market signals 
and other information, and the flexibility in adjustments. 

As fragmented production processes respond to and provoke changes in 
spatial and temporal relations, business cycle transmission mechanisms 
between economies and over time are affected. Similarly, the need to respond 
to uncertainty in a timely way creates an important force for agglomeration, 
locating firms producing industrial inputs near the downstream firms that use 
those inputs. Increased use of air freight to avoid uncertainties in sea shipment 
and port congestion is affecting the balance of agglomeration and 
fragmentation. Location and relocation effects are also influencing trends at 
the regional level. In Asia, the huge market and production platform of the 
PRC has had an especially strong effect since its openness to external markets 
and suppliers has increased. 
 
B. PRC Mediation 
 

In the two decades from 1985 to 2005, the PRC’s exports grew from 
US$27 billion to US$762 billion and its imports from US$43 billion to 
US$660 billion. The basic pattern of PRC trade can be characterized as 
increasing exports to the global economy while increasing imports of 
intermediate goods from the rest of Asia. Both before and after the Asian 
crisis, the average output correlation for countries within Asia excluding the 
PRC is higher than that for Asia including the PRC, reflecting the PRC’s 
relative independence from the cyclical behavior of the rest of the region. 
Interestingly, however, the average correlation grew much faster for Asia 
including the PRC than excluding it. The shrinking gap between the two 
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averages indicates that the PRC business cycle is evolving to increasingly 
move in tandem with the rest of Asia (ADB 2007). 

Asian business cycles became much more synchronized with those of 
the G-3 in the period following the 1997–1998 crisis than preceding it. To the 
extent that the PRC functions as an assembly and production center for the 
rest of Asia, the trade linkages are more direct and stronger between the PRC 
and the economies of the rest of Asia than between those economies. Indeed, 
for the 5-year period 2002–2006, the average correlation for Asia including 
the PRC is higher than that for Asia excluding the PRC. The correlations of 
the PRC cycle with both regional and international economies are low, 
although both correlations have become positive in the postcrisis period, 
reflecting the increasing integration of the PRC with the regional and global 
economies. 

Hummels (2009) found that most, but far from all, PRC export growth 
between 1995 and 2005 came from an increase in the number of unique 
shipments, rather than from an increase in average value per shipment. He 
compared this mixed growth with Thailand and Malaysia, where almost all 
growth arose from an increase in the number of shipments rather than an 
increase in the average shipment value. Conversely, almost all growth for 
Hong Kong, China and Japan came through an increase in average shipment 
size rather than an increase in the number of unique shipments. Thus, while 
the average PRC export shipment is rising in value, and even more so in Hong 
Kong, China and Japan, raising the potential for strengthened international 
transmission of financial shocks, the same may be less true for Thailand or 
Malaysia. 

The role of the PRC in assembling components imported from other 
parts of Asia and exporting the final products to G-3 markets places it in a 
unique position to intermediate shocks emanating from the G-3 toward 
developing Asia. Exchange rate policy and use of foreign reserves are 
commonly discussed channels for such action, but trade and production 
adjustments to the structural linkages may have more lasting effects. 

 
V. CONCLUSION 

 
Rapid intraregional trade growth in Asia has raised the hope that the 

region’s own growing demand may help it weather future adverse 
consequences of a US slowdown and ease the impacts of global downturns. 
Trade is growing, and growing lighter; exports are expanding primarily by 
reaching new markets with smaller shipments; and fragmented production 
networks are becoming the norm. All of these changes put a premium on 
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speed, on flexibility, and on information, increasing the potential for 
transmission of shocks between trading partners.  

Much intra-Asian trade is conducted by MNCs and their affiliates in the 
form of intrafirm and intra-industry trade that involves fragmentation of 
production. The production networks in Asia respond to demand from 
consumers outside the region rather than being independent of them. 
Therefore, the G-3 economies are still an important source of external demand 
for Asia, and Asia remains vulnerable to shocks from major trading partners. 
Analysis of business cycle co-movements, both within Asia and between the 
G-3 and Asia, and examination of production fragmentation structures 
generally affirms the linkage between growth in the G-3 and Asia. 

There is clear evidence pointing to increasing business cycle co-
movements among Asian economies, particularly between the PRC and the 
rest of Asia. But there is no mutual exclusivity between inter- and 
intraregional economic integration. In fact, deepening regional integration 
appears to reinforce Asia’s integration into the world economy. For this 
reason, Asia remains exposed to cyclical downturns in other regions. 

Recent years have raised little or no evidence that Asia has decoupled 
from G-3 business cycles. In the postcrisis period, strengthening regional ties 
appear to reinforce business cycle co-movements between Asia and the G-3, 
despite the fact that intraregional trade and financial linkages have, in general, 
risen more rapidly than extraregional ones. Underlying this regional 
interdependence is the structure of rising intra-Asian trade, which is centered 
on the PRC as a production platform. At the center of MNCs’ regional supply 
networks, the PRC is important in boosting both intra- and interregional trade. 
This central role has had the dual effect of deepening economic 
interdependence between the PRC and the rest of Asia as well as between the 
PRC and G-3.  

An important task for future research is to assess the robustness of these 
observations using detailed data on production sharing, including -length 
transactions, and with more information on the extent of substitutability 
between production processes and inputs from alternative sources. Greater 
analysis of the extent to which shock transmission occurs asymmetrically 
between import and export channels may also help to enhance our 
understanding of how Asian trade affects global linkages. 
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Mother’s Education and Children’s Nutritional 
Status: New Evidence from Cambodia 

JANE E. MILLER AND YANA V. RODGERS 

This study uses data from Cambodia’s 2005 Demographic and Health Survey 
to examine how three measures of children’s nutritional status vary by 
mother’s educational attainment. To identify mechanisms for that association, 
the study analyzes birth size, which depends on factors during gestation, and 
low height-for-age (stunting) and low weight-for-height (wasting), which are 
affected by factors that operate after birth. In multivariate specifications that 
control for socioeconomic status, mother’s education is strongly inversely 
associated with stunting, but not small birth size or wasting. Addition of 
household composition and environmental factors to the model reduces the 
association between mother’s education and child nutritional outcomes only 
slightly. 

 
I. INTRODUCTION 

 
Improving girls’ access to schooling and closing the gender gap in 

education has received an enormous amount of attention in academic and 
policy dialogues. Higher educational attainment yields a host of benefits for 
girls and women in terms of their autonomy, rights, labor market outcomes, 
and social status. These improvements occur due to acquisition of greater 
human capital in the form of knowledge and skills that contribute to greater 
labor market productivity and greater empowerment of women. Educating 
girls also has a functional importance in terms of benefits for the next 
generation, as the socioeconomic status, actions, and choices of more-
educated mothers during pregnancy and child rearing can have a large impact 
on children’s nutritional status, well-being, and survival (Frongillo et al. 1997, 
Pelletier 1998, Webb and Block 2004). 

The benefits of mother’s education for children’s health outcomes and 
nutritional status commonly accrue through higher socioeconomic status, 
which in turn operates through a set of “proximate determinants” of health 
that directly influence child health outcomes and nutritional status (Mosley 
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and Chen 1984). The proximate determinants include fertility factors, 
environmental hazards, feeding practices, injury, and utilization of health 
services. Numerous empirical studies have linked mother’s education with 
such proximate determinants (e.g., Behrman and Wolfe 1987, Sandiford et al. 
1995, Guilkey and Riphahn 1998). The literature review below discusses 
relations among these variables. 

A related issue in the development literature revolves around strong 
cultural preferences for sons, which is reflected in discrimination against girls 
in decisions about health care, schooling, and feeding. Sen (1989) drew 
attention to this “missing women” problem with evidence of unusually high 
male to female population ratios in Asia and North Africa. The preference for 
sons and this shortfall of women relative to men in the population can arise 
from a number of cultural, economic, and institutional factors that cause 
parents to treat boys in ways that favor their growth and development over 
girls (Goodkind 1996, Bhargava 2006). The absence of social protection 
institutions for old age, relatively fewer employment opportunities for 
women, and strict family planning policies can reinforce the lower social 
value of women and the cultural preference for having sons (Berik 2008). 

Several recent studies provide information about gender preference in 
Cambodia. A study by Fuse (2008) of attitudes related to gender preferences 
for children using data from 40 Demographic and Health Surveys found that 
53 percent of Cambodian respondents indicated a preference for gender 
balance among their offspring. Those who reported a gender preference were 
nearly twice as likely to express a daughter preference as a son preference 
(27 percent versus 15 percent). Higher mother’s education and greater 
household wealth were associated with slightly greater preference for girls, 
but that finding occurred only among people who had no living children, and 
was no longer statistically significant in a multivariate model controlling for 
other socioeconomic and demographic factors. In contrast, Filmer et al. (2008) 
documented particularly strong son preference in South and Central Asia, 
with a smaller but still statistically significant degree of son preference in East 
Asia, including Cambodia, as reflected by a greater probability of continued 
childbearing among families that have only daughters compared to those with 
at least one son. 

Our study contributes to this body of research with new evidence from 
Cambodia on how children’s nutritional status varies by mother’s educational 
attainment. Three measures of poor nutritional status in young children are 
used: small birth size, stunting (low height-for-age), and wasting (low weight-
for-height). Each of these measures captures a different aspect of child growth 
and development. Birth size is affected by endogenous factors that operate 
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during the period of gestation, including genetic influences, mother’s 
antenatal nutrition, and health. Stunting and wasting are affected by 
exogenous factors that operate after a child is born, including environmental 
exposure, the child’s nutritional intake, illnesses, and other external factors 
that are influenced by both socioeconomic factors and the physical 
environment (Puffer and Serrano 1973). By contrasting the three different 
nutritional outcomes, we can differentiate between patterns that result from 
influences that take place before the mother knows the sex of her child, and 
patterns that result from behaviors after she has that knowledge. 

Furthermore, the paper explores gender differences in children’s 
nutritional status and how any such gender differences vary by mother’s 
educational attainment. A priori, we expect that consistent with international 
patterns, boys will be slightly less likely than girls to be small at birth, but this 
expected gender difference will not be exacerbated by differential behavior of 
mothers expecting boys versus those expecting girls. As one of Asia’s poorest 
countries, Cambodia lacks widespread access to advanced technology in 
reproductive health. As of 2005, just a small share of Cambodia’s 1,158 
public health facilities had the appropriate reproductive health equipment and 
trained professionals to offer abortion services (Sherman and Fetters 2007). 
Hence it is extremely rare for mothers to be able to ascertain the sex of a fetus 
before it is born. As a consequence, mothers cannot differentiate their 
antenatal behavior to reflect a sex preference, so male and female fetuses are 
expected to have essentially identical antenatal experiences in terms of their 
mother’s nutritional intake, use of health services, and other factors that 
determine fetal growth. Once a child is born, however, the mother knows the 
child’s sex (and now gender) and may treat boys and girls differently in terms 
of the broad array of factors that affect child growth. Note the use of the term 
“sex” rather than “gender” of a fetus: at that phase of development, the 
distinction is purely biological—without the social, political, or behavioral 
overlay that encompasses gender. 

This analysis utilizes data from the Cambodia Demographic and Health 
Survey for 2005, a large nationally-representative sample of women between 
the ages of 15 and 49 and the members of their households. The data are used 
to test three hypotheses. First, the prevalence of each of the indicators of poor 
nutritional status—small birth size, stunting, and wasting—is expected to 
decrease with increasing mother’s education. Second, there will be small, if 
any, gender differences in the prevalence of small birth size, but girls will 
have higher rates than boys of both stunting and wasting. Third, the 
disadvantage for girls in stunting and wasting is expected to decrease with 
increasing mother’s education. This study builds on Hong and Mishra (2006) 
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in several ways: the use of a more recent round of the Cambodia Demographic 
and Health Survey; the analysis of three different measures of children’s 
nutritional status representing different timing and duration of factors causing 
suboptimal growth; and the explicit focus on how son preference might vary 
by mother’s education. 

 
II. CONCEPTUAL FRAMEWORK LINKING MOTHER’S EDUCATION 

AND CHILDREN’S WELL-BEING 
 
Studies using household-level data have found mother’s education to be 

positively associated with a number of measures of infant and child health and 
nutritional status (see, for example, Wolfe and Behrman 1982, 
Thomas et al. 1991, Bicego and Boerma 1993, Hobcraft 1993, Miller and 
Korenman 1994, Desai and Alva 1998, Waters et al. 2004, Boyle et al. 2006). 
Results pointing to the importance of socioeconomic status indicators such as 
mother’s education to children’s nutritional status are consistent with findings 
in Yip et al. (1992) that poor growth status among Asian children—as 
measured by low birth weight, low height-for-age, and low weight-for-
height—is mostly associated with nutritional and health determinants rather 
than genetic factors. At the macroeconomic level, higher female literacy rates 
are a positive predictor of lower infant and child mortality, with the 
implication that educating women and girls in low-income countries is 
associated with reduced child mortality (Bhargava 2006). 

This large body of empirical work has made clear that mother’s 
education captures several distinct but often related attributes. Theoretical 
work also suggests a complex set of channels through which mother’s 
education affects children’s nutritional status—including preferences, 
decisions about health inputs, and income effects (Schultz 1984). Empirical 
work has also shown that education can serve as a means of adopting new 
health beliefs, gaining general knowledge, and applying specific knowledge 
about health and nutritional practices that promote child health 
(Glewwe 1999). Furthermore, women’s education can also affect child health 
because more education is linked with higher household income, which in 
turn strengthens families’ abilities to handle adverse economic or 
environmental shocks, finance health care needs, and afford more nutritious 
food. In a country such as Cambodia, where median educational attainment 
for adult women is less than 3 years of schooling and only 16 percent have 
secondary or higher education (NIPH/NIS/ORC 2006, Table 2.4), those with 
higher education tend to be a fairly select group from wealthier families of 
origin. 
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Hence families with more-educated mothers are likely to have more 
income and assets than those with less-educated mothers, giving them access 
to more and better food, shelter, and protection from environmental hazards. 
Socioeconomic determinants thus affect child health and nutritional status 
through a set of intermediary mechanisms that encompass household 
composition, dietary intake, medical treatment, and environmental 
contaminants. The remainder of this section uses the socioeconomic and 
proximate determinants framework to consider the literature about how 
mother’s education affects child well-being. 

 
A.  Socioeconomic Determinants of Child Health 

 
At the household level, income and wealth are linked to child well-

being through the effects that purchased goods and services have on the 
proximate determinants of child health. Greater household income and assets 
directly raise the ability to purchase sufficient quantities of nutritious foods, 
clean water, clothing, adequately-ventilated housing, fuel for proper cooking, 
safe storage of food, personal hygiene items, and health services (see, for 
example, Boyle et al. 2006, Hong et al. 2006). In Cambodia, more-educated 
mothers do, on average, live in wealthier households. Among households in 
the lowest wealth quintile, only 5 percent of mothers had at least some 
secondary schooling, compared to 52 percent of mothers in the wealthiest 
quintile (NIPH/NIS/ORC 2006, Table 4.2.1). Fujii and Ear (2002) showed 
that in Cambodia, mother’s total years of education more strongly predict total 
household expenditures than do head of household’s total years of education. 
The results imply that educated mothers are able to contribute to household 
income, which allows for greater household expenditures. 

At the individual level, greater education for mothers contributes to new 
skills, beliefs, and choices about sound health and nutritional practices that 
directly influence the proximate determinants of child health. For instance, 
knowledge obtained during a mother’s education can affect choices about 
antenatal care and about children’s nutrition, hygiene, and health care. To the 
extent that more-educated mothers make healthier choices for themselves 
during pregnancy, education will have a direct effect on the health of the child 
at birth. For example, in Cambodia, women with secondary schooling and 
above were twice as likely to receive antenatal care and 70 percent more 
likely to take iron pills while pregnant as those with no education 
(NIPH/NIS/ORC 2006, Tables 13.1 and 13.3). The proportion of Cambodian 
children who have all their basic vaccinations is 60 percent higher among 
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children of mothers with secondary schooling and above than among those of 
mothers with no education (NIPH/NIS/ORC 2006, Table 14.3). 

Also at the individual level, father’s education is an important 
determinant of household wealth and income. Unlike the effects of mother’s 
education on child health, which operate through decisions about the 
proximate determinants as noted above, father’s education is believed to affect 
child health indirectly and more distally, through its effect on household 
income (Mosley and Chen 1984). There could also be spillover effects from 
the educational attainments of multiple household members that could have 
additional benefits for children’s nutritional status (Lindelow 2008). In 
Cambodia, husbands typically have higher educational attainment than their 
wives, but the gap in years of education between spouses decreases as the 
wife’s education increases: the husband-wife gap in schooling averages 
3 years for women with no education, compared to 0.2 years for women with 
secondary schooling and above (NIPH/NIS/ORC 2006, Table 20.2). 

Improved socioeconomic status also involves changes in norms and 
attitudes that influence the economic decisions and nutrition-related behaviors 
of mothers and fathers. Stronger bargaining power for women within the 
household can facilitate decision-making that improves child health outcomes. 
Central to the social context in which mothers and fathers operate is 
bargaining power, and an important change that comes with more education 
for women in developing countries is increased empowerment and autonomy. 
For example, in the 2005 Cambodia Demographic and Health Survey, 
34 percent of women with no education felt that they had the final say in 
making decisions about money, contraception, and children’s education and 
health care, compared to 49 percent for women with secondary schooling and 
above (NIPH/NIS/ORC 2006, Table 20.5). Finally, greater autonomy for 
women can also promote greater utilization of antenatal care and vaccination 
programs. 

 
B.  Demographic Determinants of Child Health 

 
Household composition measures, including the number of children in a 

household, whether the household is headed by a woman, and the mother’s 
age at first birth, are also associated with both mother’s educational 
attainment and children’s nutritional outcomes. Consistent with patterns in 
other developing countries, less-educated mothers in Cambodia have more 
children on average and are younger at the time they first give birth 
(NIPH/NIS/ORC 2006, Tables 5.2 and 5.7). Less-educated mothers in 
Cambodia also have a greater likelihood of living in single-parent households. 
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In other developing countries such as Jamaica, Indonesia, and 
Philippines, the number of children in a household, number of parents in a 
household, and female headship are each associated with birth outcomes, 
child survival rates, and nutritional status (e.g., Bronte-Tinkew and 
DeJong 2004, Heaton et al. 2005). In particular, more children in a household 
are associated with more competition for scarce resources, which could reduce 
children’s dietary intake, decrease access to medical treatment, and increase 
their exposure to infectious diseases. A greater number of adults in the 
household can also bring about more unsanitary living conditions and a 
heightened risk for the spread of disease (Heaton et al. 2005). Female 
household heads have on average fewer financial resources and greater 
demands on their time, and have been linked with worse nutritional status 
outcomes for children (e.g., Bronte-Tinkew and DeJong 2004).  

 
C.  Proximate Determinants of Child Health 

 
Proximate determinants of health consist of the biological mechanisms 

that directly affect the health, growth, and development of children. These 
include dietary intake, illness burden, and exposure to environmental 
contaminants or hazards. Environmental hazards encompass risks associated 
with the transmission of infectious agents or exposure to noxious materials 
such as ambient smoke. Transmission of infectious agents, which can in turn 
have a direct influence on children’s nutritional status, occurs through a 
number of routes, including the air, particularly with the spread of respiratory 
diseases; dirty food, water, and hands, which can cause diarrhea and other 
intestinal illnesses; skin and soil, the conduits of skin infections; and insects, 
which can spread viral and parasitic diseases (Scrimshaw et al. 1968, Mosley 
and Chen 1984). Greater education for mothers operates through this 
mechanism because households of higher socioeconomic status are more 
likely to have improved facilities that prevent or limit the transmission of 
infectious agents through these routes (Pongou et al. 2006). In Cambodia, 
households in which mothers had secondary or higher education were more 
than 8 times as likely as those with no education to dispose of their children’s 
stool in a latrine or toilet (NIPH/NIS/ORC 2006, Table 14.10). Rates of 
diarrheal disease showed a similar inverse relation with mother’s education: 
16 percent of children of mothers with secondary or higher education had 
diarrhea in the two weeks preceding the survey, compared to 21 percent of 
those whose mothers had no education (NIPH/NIS/ORC 2006, Table 14.6). 
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III. DATA AND METHODOLOGY 
 
Construction of the sample started with the Children’s Recode of the 

2005 Cambodia Demographic and Health Survey (NIPH/NIS/ORC 2006), 
which contains observations for 8,290 children ages 0 to 59 months. By 
design, height and weight measurements were recorded for roughly half of 
these children. Information on treatment of drinking water and age of 
household members was merged in from the Household Member Recode. 
After dropping observations with missing values for any of the variables, an 
analytic sample size of 3,542 children remained. A robustness check on the 
representativeness of the analytic sample relative to the overall sample of 
children under age 5 revealed that the distributions of most variables were 
very close (usually within 1 percentage point for each of the categories and 
within a couple of units for the continuous variables). Hence differential 
selection into the analytic subsample did not appear to be a problem, which 
would be expected because inclusion of children in the height and weight 
modules was by design rather than due to differential non-response of survey 
participants. 

In order to test the various hypothesized mechanisms that could link 
mother’s education to children’s nutritional status outcomes, we estimated a 
series of nested models starting with a baseline model of child outcomes 
regressed on the mother’s education and the sex of the child, then introducing 
socioeconomic factors, household composition, and environmental exposure 
variables.1 This format allowed us to test alternative mechanisms for how 
mother’s education relates to nutritional status, in isolation and in a full model 
that included all of the explanatory variables. 

This series of models was estimated for each of the three dependent 
variables: small size at birth, stunted, and wasted. All statistical analyses were 
weighted to the national population of women aged 15–49 in Cambodia using 
the sampling weights provided in the 2005 Demographic and Health Survey 
(NIPH/NIS/ORC 2006, Appendix A). Because the survey records multiple 
children per household as separate observations, the standard errors for 
clustering at the level of the household were corrected using Stata’s cluster-
analysis management tool (StataCorp 2005). 

 

                                                           
1We also estimated a separate model that included measures of women’s empowerment to make 

decisions in the household. However, because of the way the study was designed there were only 632 
women for whom data about both decision-making and children’s height and weight were collected. None 
of the women’s empowerment variables had statistically significant coefficients in the full models (not 
shown). 
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A.  Dependent Variables 
 
1. Birth Weight 
 
The Cambodia Demographic and Health Survey collected both a 

subjective and an objective measure of birth weight. For the subjective 
measure, mothers were asked to assess whether their child was “very small,” 
“smaller than average,” “average,” “larger than average,” or “very large;” the 
questionnaire does not define what is meant by those terms 
(NIPH/NIS/ORC 2006). For this analysis, children who were classified “very 
small” or “smaller than average” were coded as “small at birth.” The objective 
measure of birth weight was asked in grams. Following the World Health 
Organization definition (WHO 1950), low birth weight is defined as a birth 
weight of less than or equal to 2,500 grams (about 5.5 pounds), based on the 
objective birth weight. In order to minimize retrospective recall bias, the birth 
weight measures were collected only for children aged 5 completed years 
(60 months) at the time of the survey. 

Objective birth weight was available for only 40 percent of children 
under age 5 in the 2005 Cambodia sample. Moreover, non-response to 
objective birth weight decreased markedly with increasing mother’s 
education, due to the greater likelihood that children of higher socioeconomic 
status (SES) were weighed at birth. Only 23 percent of mothers with no 
education who provided the subjective assessment of size at birth also 
reported a birth weight, compared to 38 percent of those with primary 
education and 70 percent of those with secondary education or higher 
(NIPH/NIS/ORC 2006, Table 14.1).2 Subjective size at birth correlated well 
with objective birth weight both in the Cambodia data and in Blanc and 
Wardlaw’s (2005) study of 62 Demographic and Health Surveys, so the 
subjective measure was used in order to conduct the analysis on a 
representative sample rather than one biased by greater omission of rural and 
low SES women. 

 

                                                           
2This pattern is consistent with that observed in an international comparative evaluation of low 

birth weight indicators in the Demographic and Health Survey by Blanc and Wardlaw (2005), which found 
that infants who were weighed at birth were more likely to be born to more-educated women, those in urban 
areas, and in medical facilities or attended by trained medical personnel. They also concluded that because 
such infants are less likely than others to have low birth weight, the prevalence of low birth weight was 
underestimated if the sample was restricted to those for whom objective birth weight was available. 
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2.  Stunting and Wasting 
 
Stunting and wasting are anthropometric indicators of nutritional status 

based on height, weight, age, and gender (WHO 1995). Stunting compares a 
child’s height (in centimeters) against an international standard distribution of 
height for children of the same gender and age (in months). Children’s 
weights and heights were collected as part of the Household Survey, using 
standardized equipment and protocols established by the Demographic and 
Health Surveys. Although there is some evidence of heaping in the recorded 
heights and weights, evaluations have concluded that there is no systematic 
bias in the measurement of these variables (Pullum 2008). 

Children whose height-for-age is more than two standard deviations 
below the median of the NCHS/CDC/WHO International Reference 
Population for children of the same gender are classified as stunted 
(NIPH/NIS/ORC 2006). Thus, if the z-score for height-for-age is below –2.0, 
the child is categorized as stunted. Children whose weight-for-height is more 
than two standard deviations below the median of the NCHS/CDC/WHO 
International Reference Population for children of the same gender are 
classified as wasted. Thus, if the z-score for weight-for-height is below –2.0, 
the child is categorized as wasted. Stunting is an indicator of long-term 
nutritional status, capturing the effects of chronic nutritional deprivation or 
chronic or recurrent illness. Wasting, in contrast, captures short-term 
nutritional status, including recent, short-term inadequate nutritional intake, or 
recent illnesses such as diarrhea that cause weight loss. Low weight-for-age 
(underweight) is not analyzed because it does not distinguish as effectively 
between effects of long-term and short-term deprivation as do analyses of 
stunting and wasting, respectively. 

The international reference population for these comparisons was 
defined by the United States National Center for Health Statistics and 
accepted by the United States Centers for Disease Control and Prevention 
(NIPH/NIS/ORC 2006). Use of this international standard was derived from 
the fact that well-nourished children in all population groups follow very 
similar trajectories in growth (height and weight) as they age, and therefore 
exhibit essentially the same distributions of weight and height at given ages 
(Martorell and Habicht 1986). 

 
B.  Independent Variables 

 
The “Baseline” model includes a set of dummy variables for mother’s 

educational attainment (primary school, and secondary school and above, with 
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no schooling as the reference category). It also includes a dummy variable for 
whether the child is a boy, and for age of the child in years at the time of the 
survey (for the models of stunting and wasting). The “SES-only” model adds 
to the baseline a set of dummy variables that capture different dimensions of 
socioeconomic status: the quintile ranking for a household wealth index, how 
the mother is paid at work, mother’s and father’s occupation in agriculture, 
and father’s level of educational attainment. Classifications and reference 
categories for each of these variables are shown in Table 1. 

 
Table 1. Children’s Nutritional Status and Household Factors, 2005 Cambodia DHS 

 
Unweighted N 

 
Percent of Sample, 

Weighted 
Overall sample 3,542 100.0 
Children’s nutritional status   
  Small size at birth   
      Yes  508 13.7 
      No 3,034 86.3 
  Low birth weight (<=2,500 grams)†    
      Yes  204 15.5 
      No 1,068 84.5 
  Stunted    
      Yes  1,382 36.8 
      No 2,160 63.2 
  Wasted   
      Yes  256 7.5 
      No 3,286 92.5 
Mother’s education    
      No schooling 1,023 23.8 
      Primary school 1,986 58.6 
      Secondary or higher 533 17.6 
Sex of child   
      Boy 1,757 48.5 
      Girl 1,785 51.5 
Age of child, years   
   <1  671 18.7 
   1 753 21.8 
   2 686 19.2 
   3 731 21.0 
   4 701 19.3 
Proxies for socioeconomic status   
  Wealth index   
     1st (poorest) quintile 966 25.0 
     2nd quintile 828 22.4 
     3rd quintile 685 18.9 
     4th quintile 537 16.6 
     5th (richest) quintile 526 17.1 
  Type of mother’s earnings   
      Unpaid  780 21.8 
      Cash only 1,100 35.4 
      Cash and in-kind 502 9.2 
      In-kind only 1,160 33.7 

Continued 
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Table 1—Continued   

 
Unweighted N 

 
Percent of Sample, 

Weighted 
  Mother’s occupation in agriculture    
      Yes  2,002 53.7 
      No 1,540 46.3 
  Father’s occupation in agriculture    
      Yes  2,276 60.9 
      No 1,266 39.1 
Father’s educational attainment   
      No schooling 717 16.4 
      Primary school 1,752 49.1 
      Secondary or higher 1,073 34.5 
Household composition   
  Number of children under 18 years of age     
      1–2 1,322 41.8 
      3 837 23.2 
      4+ 1,383 35.1 
  Number of adults   
      1 110 3.2 
      2–3 2,654 75.8 
      4+ 778 21.0 
  Female-headed household   
      Yes  243 7.3 
      No 3,299 92.7 
  Mother's age at first birth (years)   
      15–19 1,333 36.1 
      20–24 1,715 48.5 
      25+ 494 15.3 
Household environmental factors   
  Mother smokes cigarettes    
      Yes  337 5.4 
      No 3,205 94.6 
  Has improved toilet facility   
      Yes  651 20.2 
      No 2,891 79.8 
  Has clean drinking water   
      Yes  2,089 58.7 
      No 1,453 41.3 
  Geographic region   
      Phnom Penh 149 7.9 
      Other urban 655 9.6 
      Other rural 2,738 82.5 

† refers to a smaller sub-sample of 1,272 children for whom objective birth weight was recorded.  
DHS = Demographic and Health Survey. 
Notes: Stunted is defined as height-for-age more than two standard deviations below the reference median for 

children of the same gender (z-score below –2.0). Wasted is defined as weight-for-height more than two 
standard deviations below the reference median for children of the same gender. Weighted to national level 
with weights provided by the 2005 Cambodia DHS. 

Source: Authors’ calculations based on NIPH/NIS/ORC (2006). 

 
The next two models add to the SES-only model two alternative sets of 

intermediate determinants that link mother’s education to children’s health 
outcomes. The “SES & HH comp” model adds household composition 
variables including dummy variables for presence of four or more adults in 
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the household, whether or not a woman is the household head, and mother’s 
age at first birth. Continuous measures of the number of children in the 
household were included for each of three age groups (under 5, 5–12, and  
13–17 years) to capture the age composition of siblings. Religion would also 
be a relevant household characteristic but 92 percent of mother-child pairs are 
Buddhist, so there was not enough variation to include religion in a 
multivariate specification. 

Next, the “SES & environ” model adds environmental factors to the 
SES-only model. These factors include dummy variables for whether the 
mother smokes, whether the household has an improved toilet, and whether 
the household’s water is treated before it is used for drinking or cooking. To 
take into account effects of factors such as rainfall, temperature, and other 
climatic factors that influence child growth through seasonal variation in 
nutritional intake and incidence of disease, dummy variables were included 
for the month in which the weight and height measurements were taken, 
following the guidance in Pullum (2008). Geographic region contrasts the 
capital city region of Phnom Penh (which includes both urban and rural areas) 
against other urban areas and other rural areas. The “Full” model incorporates 
all of the SES, household composition, and environmental factors. Tolerance 
statistics revealed that multicollinearity among the full set of independent 
variables was not a concern (Wooldridge 2002, Academic Technology 
Services 2009). 

Table 1 reports the distribution of the sample in terms of children’s 
nutritional status, mother’s education, sex and age of the child, socioeconomic 
status, household composition, and environmental conditions. Of the three 
indicators of nutritional status, a considerably higher percentage of children 
are classified as stunted (37 percent; low height-for-age) compared to small at 
birth (14 percent) and wasted (8 percent; low weight-for-height). Note that the 
14 percent of children who are subjectively assessed by their mothers to be 
small at birth is very close to the 16 percent figure for objective low birth 
weight (<=2,500 grams) that is based on the smaller sub-sample for children 
with recorded measurements for objective birth weight.3 

In terms of educational attainment, just 18 percent of children have 
mothers with a secondary school education or higher, compared to 59 percent 
with primary school and 24 percent with no education. The sample is split 
fairly evenly by sex of the child. Among the socioeconomic characteristics, of 
                                                           

3There is considerable heaping of cases with birth weight equal to 2,500 grams. If low birth weight 
is defined as strictly less than 2,500 grams, then only 9 percent of children are considered low birth weight. 
Blanc and Wardlaw’s (2005) international comparison of Demographic and Health Survey data found this 
pattern across many countries, and they concluded that using the standard WHO definition with these data 
understates the actual prevalence of low birth weight. 
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the children whose mothers are paid, about equal numbers receive cash versus 
in-kind earnings. Fifty-four percent of the children’s mothers and more than 
60 percent of their fathers work in agricultural jobs. Compared to the mother’s 
education distribution, the father’s distribution is skewed away from no 
schooling (16 percent) toward secondary schooling and above (35 percent).  

Among the measures for household composition, about 42 percent of 
children come from households with one or two children under the age of 
18 living at home, while another 35 percent are in households with four or 
more children. Only a small percentage of children in the sample (7 percent) 
live in female-headed households, and over three quarters are in households 
with two to three adults. Among the household environmental factors, just 
20 percent of children are in households with access to an improved toilet 
facility, but nearly 60 percent are in households that treat their water before 
drinking and cooking. Only about 5 percent of children in the sample have 
mothers who smoke cigarettes. 

 
IV. EMPIRICAL ANALYSIS 

 
A.  Bivariate Associations with Mother’s Education 

 
We cross-tabulated each of the measures of nutritional status and 

independent variables by mother’s education in order to test whether there 
was a statistically significant bivariate association among those variables prior 
to entering them into the multivariate specifications. The design-based 
F statistic is reported as a test of independence (NIPH/NIS/ORC 2006, Rao 
and Scott 1984). 

 
B.  Children’s Nutritional Status by Mother’s Education 

 
Table 2 reports bivariate statistics on the prevalence of small birth size, 

low birth weight, stunting, and wasting among children of mothers with 
varying levels of education. Small size at birth, low birth weight, and stunting 
all show the expected inverse relationship with mother’s education. Children 
of mothers with at least secondary schooling are roughly half as likely to be 
small at birth (9.5 percent) as those born to mothers with no schooling 
(18 percent) (p<0.01). Likewise, low height-for-age (stunting) is only about 
half as common among children of mothers with secondary schooling or more 
as among children of mothers with no schooling (22 percent and 46 percent, 
respectively; p<0.01). Wasting (low weight-for-height), however, shows very 
little variation by mother’s education. 
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Table 2. Children’s Nutritional Status and Household Factors  
by Mother’s  Educational Attainment, 2005 Cambodia DHS 

 Mother’s Education (% of group) Design-based 
 None 

(N=1,023) 
Primary 

(N=1,986) 
Secondary+ 

(N=533) 
F Statistic 

Children’s nutritional status     
  Small size at birth 18.1 13.2 9.5 6.7* 
  Low birth weight  18.4 16.3 12.7 1.1 
  Stunted 45.6 37.7 21.7 28.6* 
  Wasted 7.8 6.9 8.8 0.9 
Male child  50.3 47.8 48.4 0.5 
Proxies for socioeconomic status 
  Wealth index    
     1st (poorest) quintile 43.0 23.8 4.9 
     2nd quintile 27.0 24.5 9.3 
     3rd quintile 14.8 22.3 13.0 
     4th quintile 9.7 16.5 26.2 
     5th (richest) quintile 5.6 12.9 46.6 

 
 
 

44.6* 
 
 

  Type of mother’s earnings    
      Unpaid  19.4 23.1 20.7 
      Cash only 28.8 32.1 55.2 
      Cash and in-kind 13.5 9.0 4.1 
      In-kind only 38.3 35.9 20.1 

 
 

13.8* 
 
 

  Mother’s occupation in 
     agriculture 

65.8 56.1 29.5 48.7* 

  Father’s occupation in 
     agriculture 

70.4 64.7 35.2 49.8* 

  Father’s education     
      No schooling 38.0 11.5 3.4 
      Primary school 46.3 58.5 21.5 
      Secondary or higher 15.7 29.9 75.1 

 
 

98.2* 
 

Household composition 
  Number of children under 18 years of age 
      1–2 36.1 42.1 48.4  
      3 23.5 23.7 20.9 3.0† 
      4+ 40.4 34.2 30.6  
  Number of adults     
      1 3.8 3.6 1.1  
      2–3 81.3 75.7 69.0 7.1* 
      4+ 15.0 20.7 29.9  
  Female-headed household 9.0 7.5 4.4 3.1† 
  Mother’s age at first birth (years) 
      15–19 37.2 39.0 25.0  
      20–24 47.5 48.0 51.8 7.3* 
      25+ 15.3 13.0 23.2  
Household environmental factors 
  Mother smokes cigarettes  9.9 5.2 0.3 23.4* 
  Has improved toilet facility 8.0 15.4 52.7 127.7* 
  Has clean drinking water  43.5 57.8 82.5 53.4* 
  Geographic region     
      Phnom Penh 5.5 6.0 17.6  

Continued 
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Table 2—Continued 
 Mother’s Education (% of group) Design-based 
 None 

(N=1,023) 
Primary 

(N=1,986) 
Secondary+ 

(N=533) 
F Statistic 

      Other urban 9.1 8.9 12.4 13.0* 
      Other rural 85.4 85.1 70.0  

* means p<0.01, † means p<0.05. 
DHS = Demographic and Health Survey. 
Notes: Stunted is defined as height-for-age more than two standard deviations below the reference median for 

children of the same gender (z-score below –2.0). Wasted is defined as weight-for-height more than two 
standard deviations below the reference median for children of the same gender. Weighted to national level 
with weights provided by the 2005 Cambodia DHS. The Pearson chi-squared test statistic for independence 
is corrected for clustering at the household level and is converted into a design-based F statistic. 

Source: Authors’ calculations based on NIPH/NIS/ORC (2006). 

 
C.  Socioeconomic Status by Mother’s Education 

 
The remainder of Table 2 presents results of statistical tests that show 

how each of the explanatory variables varies by mother’s education. The 
results for gender of the child indicate a lack of sex selection, with male 
children composing close to 50 percent of each of the mother’s education 
groups (design-based F statistic=0.5; not significant). Each of the 
socioeconomic status variables exhibits a large, statistically significant inverse 
association with mother’s educational attainment. For example, 43 percent of 
children born to mothers with no education are in the lowest wealth index 
quintile, compared to just 5 percent of those whose mothers have secondary 
education (p<0.01). At the other extreme, 47 percent of children with the 
most-educated mothers are in the highest wealth index quintile, compared to 
just 6 percent of those whose mothers have no education. These marked 
differences between children of more- and less-educated mothers are also 
observed in the frequency with which their mothers and fathers have 
agricultural jobs. More-educated mothers are nearly twice as likely to earn 
cash only, and just half as likely to receive in-kind earnings as their less-
educated counterparts (p<0.01). 

Not surprisingly, mother’s and father’s educational attainment are 
strongly positively correlated. Compared with households in which the mother 
has no schooling, those in which mothers have at least a secondary education 
are only one-tenth as likely to have a father with no schooling (38 percent 
versus 3 percent) and five times as likely to have a father with secondary or 
higher education (16 percent versus 75 percent; p<0.01). 
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D.  Environmental Factors by Mother’s Educational Attainment 
 
Each of the household environmental factors is strongly and statistically 

significantly associated with mother’s education in ways that would be 
expected to reduce health risks among the more highly educated. Less than 
one percent of children with mothers in the highest education group are in 
households in which the mother smokes cigarettes, compared with 10 percent 
of children whose mothers have no education (p<0.01). Improved toilet 
facilities are 6.5 times as common in the most-educated group compared to 
the least-educated group (53 percent versus 8 percent; p<0.01), while having 
clean water was about twice as likely. Children with more-educated mothers 
are more than three times as likely to live in the Phnom Penh capital region, 
and one-third more likely to live in other urban areas as children with mothers 
in the two less-educated groups (p<0.01), with correspondingly fewer cases in 
rural areas. 

 
E.  Children’s Nutritional Status by Gender 

 
Bivariate analysis reveals very small, substantively trivial gender 

differences in each of the three indicators of poor nutritional status, none of 
which reach conventional levels of statistical significance. Consistent with 
international patterns that girls weigh less than boys at birth, 15 percent of 
girls and 13 percent of boys are small at birth (F=1.70; p=0.19). The slight 
gender difference is reversed for stunting, with 35 percent of girls classified as 
stunted compared to 38 percent of boys (F=2.02; p=0.16). The incidence of 
wasting is virtually the same for girls and boys, at about 7.4 percent (F=0.001; 
p=0.97). 

 
F. Multivariate Analysis of Children’s Nutritional Status 

 
Results from the multivariate estimations of the series of five logit 

models are reported in Table 3 for small size at birth, Table 4 for stunting, and 
Table 5 for wasting. In the case of small size at birth, the Baseline model 
shows a statistically significantly lower risk of small size at birth as mother’s 
education increases, with odds ratios (ORs) of 0.68 and 0.47 for primary and 
secondary education, respectively, when each is compared to no education 
(both p<0.01). However, when other measures of socioeconomic status are 
added to the model, those odds ratios move closer to equality (0.86 and 0.79) 
and neither is statistically significantly different from 1.0 (SES-only model, 
Table 3). In other words, the other SES factors account for a substantial 
portion of the association between mother’s education and small size at birth. 
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Separate regression models with only household composition or only 
environmental factors (not reported) confirm this argument: the odds ratios on 
mother’s education lose their statistical significance only when socioeconomic 
status is included in the models, implying that neither household composition 
nor environmental factors reduce the size and statistical significance of the 
odds ratio for mother’s education as much as does socioeconomic status. 

Next, we compare odds ratios from the series of multivariate models for 
stunting, shown in Table 4. In the Baseline model, risk of stunting exhibits a 
steep decline as mother’s education increases, with OR=0.73 and 0.32 for 
children of women with primary and secondary education, when each is 
compared to no education; both p<0.01. Introduction of controls for other 
measures of socioeconomic status again moves those odds ratios closer to 1.0 
(0.88 and 0.59; SES-only model, Table 4), and only children born to mothers 
with secondary education remain statistically significantly less likely to be 
low height-for-age than those born to mothers with no education. Put 
differently, inclusion of controls for wealth, agricultural occupation, type of 
mother’s earnings, and father’s education reduces the difference in risk of 
child stunting compared to the no education group by 56 percent for those 
with primary education, and by 40 percent for those with secondary 
education.4 In subsequent models that introduce controls for household 
composition and environmental factors, the odds ratios on stunting according 
to mother’s education remain virtually unchanged from those in the SES-only 
model. 

Consistent with the bivariate pattern, there is no statistically significant 
difference in risk of wasting according to mother’s educational attainment in 
any of the multivariate models (Table 5). The pattern for children who are 
classified as wasted differs from what was expected, with children of mothers 
having primary education showing slightly lower odds of being low weight-
for-height compared to children of uneducated mothers, while children of 
mothers with secondary schooling have higher relative odds of being wasted. 

 

                                                           
4The change in risk between models = [(1.0 – OR from Model A) – (1.0 – OR from Model B)]/ 

(1.0 – OR from Model A) * 100. See Miller (2005, 229) for further discussion of this calculation of the 
change in excess risk across models based on odds ratios. 



 

 

Table 3. Children’s Small Birth Size: Odds Ratios and Standard Errors for Effects of Mother’s Education, Socioeconomic Status, 
Household Composition, and Environmental Characteristics, 2005 Cambodia DHS (reference groups in parentheses) 

Characteristics Baseline SES-only SES & HH comp SES & environ Full model 
Mother’s education (reference: no education)          
     Primary school 0.68* (0.09) 0.86 (0.13) 0.86 (0.13) 0.87 (0.13) 0.86 (0.13) 
     Secondary or higher 0.47* (0.11) 0.79 (0.20) 0.79 (0.19) 0.78 (0.20) 0.78 (0.19) 
Male child 0.85 (0.10) 0.84 (0.10) 0.84 (0.10) 0.83 (0.10) 0.82 (0.10) 
Proxies for socioeconomic status           
Wealth index (reference: 1st quintile)           
     2nd quintile   0.97 (0.17) 0.96 (0.17) 1.01 (0.18) 1.01 (0.18) 
     3rd quintile   0.99 (0.18) 0.99 (0.18) 1.05 (0.20) 1.05 (0.20) 
     4th quintile   0.89 (0.20) 0.88 (0.19) 0.92 (0.23) 0.92 (0.23) 
     5th (richest) quintile   0.88 (0.23) 0.86 (0.22) 0.96 (0.33) 0.94 (0.32) 
Type of mother’s earnings (reference: unpaid)          
     Cash only   0.77 (0.14) 0.78 (0.14) 0.75 (0.14) 0.76 (0.14) 
     Cash and in-kind   1.43 (0.39) 1.47 (0.40) 1.43 (0.39) 1.47 (0.40) 
     In-kind only   0.77 (0.19) 0.79 (0.20) 0.76 (0.19) 0.77 (0.19) 
Mother’s occupation in agriculture   0.85 (0.19) 0.85 (0.19) 0.84 (0.19) 0.85 (0.19) 
Father’s occupation in agriculture   1.30 (0.21) 1.30 (0.21) 1.24 (0.20) 1.24 (0.20) 
Father’s education (reference: no education)          
     Primary school   0.56* (0.09) 0.56* (0.09) 0.58* (0.09) 0.58* (0.09) 
     Secondary or more   0.45* (0.09) 0.44* (0.09) 0.49* (0.10) 0.48* (0.10) 
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Table 3—Continued 

Characteristics Baseline SES-only SES & HH comp SES & environ Full model 
Household composition           
Number of children < 5 years     1.04 (0.10)   1.05 (0.10) 
Number of children 5–12 years     0.97 (0.06)   0.96 (0.06) 
Number of children 13–17 years     0.93 (0.08)   0.93 (0.08) 
Four + adults in HH (reference: 1–3)    1.17 (0.18)   1.20 (0.19) 
Female-headed household     0.97 (0.25)   1.01 (0.26) 
Mother’s age at first birth, years (reference: 15–19)         
     20–24     0.95 (0.13)   0.95 (0.13) 
     25+     0.84 (0.17)   0.87 (0.18) 
Household environmental factors           
Mother smokes cigarettes        1.40 (0.29) 1.40 (0.30) 
Has improved toilet         1.36 (0.34) 1.36 (0.34) 
Has clean drinking water        0.77 (0.11) 0.77 (0.11) 
December or January measured weight & height (reference: other months)    1.03 (0.14) 1.03 (0.14) 
Geographic region (reference: other rural)         
     Phnom Penh       0.43† (0.17) 0.42† (0.17) 
     Other urban       1.25 (0.23) 1.27 (0.23) 
Wald chi-square 15.48* 56.26* 65.72* 68.34* 78.24* 
Degrees of freedom for model 3 14 21 20 27 

* means p<0.01, † means p<0.05. 
DHS = Demographic and Health Survey; HH = household; SES = socioeconomic status. 
Notes:  Small birth size is “very small” or “smaller than average” at birth according to mothers’ assessments. Weighted to national level with weights provided by the 2005 Cambodia 

DHS. 
Source: Logistic regressions on the sample of 3,542 children aged 0–59 months, 2005 Cambodia DHS (NIPH/NIS/ORC 2006). 
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Table 4. Children’s Stunting: Odds Ratios and Standard Errors for Effects of Mother’s Education, Socioeconomic Status,  

Household Composition, and Environmental Characteristics, 2005 Cambodia DHS (reference groups in parentheses) 
Characteristics Baseline SES-only SES & HH comp SES & environ Full model 
Mother’s education (reference: no education)          
     Primary school 0.73* (0.08) 0.88 (0.10) 0.88 (0.10) 0.88 (0.10) 0.88 (0.10) 
     Secondary or higher 0.32* (0.05) 0.59* (0.10) 0.59* (0.10) 0.61* (0.11) 0.60* (0.11) 
Male child 1.11 (0.10) 1.11 (0.10) 1.10 (0.10) 1.11 (0.10) 1.10 (0.10) 
Age of child, years (reference: 4) 
    <1  0.14* (0.02) 0.13* (0.02) 0.13* (0.02) 0.13* (0.02) 0.13* (0.02) 
    1 0.84 (0.11) 0.82 (0.11) 0.83 (0.11) 0.82 (0.11) 0.83 (0.11) 
    2  0.73† (0.10) 0.72† (0.10) 0.74† (0.10) 0.71† (0.10) 0.73† (0.10) 
    3 0.88 (0.12) 0.85 (0.11) 0.87 (0.12) 0.84 (0.11) 0.86 (0.11) 
Proxies for socioeconomic status           
Wealth index (reference: 1st quintile)           
     2nd quintile   0.83 (0.11) 0.85 (0.11) 0.87 (0.11) 0.89 (0.11) 
     3rd quintile   0.74† (0.10) 0.77 (0.10) 0.80 (0.11) 0.82 (0.11) 
     4th quintile   0.69† (0.11) 0.71† (0.12) 0.78 (0.13) 0.81 (0.14) 
     5th (richest) quintile   0.33* (0.07) 0.33* (0.07) 0.40* (0.10) 0.41* (0.11) 
Type of mother’s earnings (reference: unpaid)          
     Cash only   0.96 (0.13) 0.97 (0.13) 0.95 (0.13) 0.97 (0.13) 
     Cash and in-kind   0.89 (0.19) 0.88 (0.19) 0.89 (0.19) 0.89 (0.19) 
     In-kind only   0.97 (0.16) 0.99 (0.17) 0.99 (0.17) 1.00 (0.17) 
Mother’s occupation in agriculture   0.86 (0.12) 0.85 (0.12) 0.84 (0.12) 0.83 (0.12) 
Father’s occupation in agriculture   1.13 (0.13) 1.14 (0.13) 1.12 (0.13) 1.13 (0.13) 
Father’s education (reference: no education)          
     Primary school   0.84 (0.11) 0.87 (0.12) 0.90 (0.12) 0.93 (0.12) 
     Secondary or more   0.69† (0.11) 0.70† (0.11) 0.75 (0.12) 0.77 (0.12) 
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Table 4—Continued 

Characteristics Baseline SES-only SES & HH comp SES & environ Full model 
Household composition           
Number of children < 5 years     1.17† (0.09)   1.15 (0.09) 
Number of children 5–12 years     1.10† (0.05)   1.09 (0.05) 
Number of children 13–17 years     0.99 (0.06)   0.98 (0.06) 
Four + adults in HH (reference: 1–3)     1.08 (0.13)   1.08 (0.13) 
Female-headed household     1.06 (0.19)   1.09 (0.20) 
Mother’s age at first birth, years (reference: 15–19)          
     20–24     1.18 (0.12)   1.20 (0.12) 
     25+     1.17 (0.17)   1.18 (0.17) 
Household environmental factors           
Mother smokes cigarettes        1.94* (0.38) 1.87* (0.37) 
Has improved toilet         0.83 (0.15) 0.82 (0.15) 
Has clean drinking water        0.93 (0.09) 0.93 (0.10) 
December or January measured weight & height (reference: other months)    0.97 (0.09) 0.97 (0.09) 
Geographic region (reference: other rural)         
     Phnom Penh       0.91 (0.27) 0.88 (0.26) 
     Other urban       1.18 (0.16) 1.16 (0.16) 
Wald chi-square 212.94* 251.74* 280.41* 266.70* 291.47* 
Degrees of freedom for model 7 18 25 24 31 

* means p<0.01, † means p<0.05. 
DHS = Demographic and Health Survey; HH = household; SES = socioeconomic status. 
Notes: Stunting refers to children whose height-for-age is more than two standard deviations below the reference median for children of the same gender (z-score below –2.0). 

Weighted to national level with weights provided by the 2005 Cambodia DHS.  
Source:  Logistic regressions on the sample of 3,542 children aged 0–59 months, 2005 Cambodia DHS (NIPH/NIS/ORC 2006).  
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Table 5. Children’s Wasting: Odds Ratios and Standard Errors for Effects of Mother’s Education, Socioeconomic Status, 

Household Composition, and Environmental Characteristics, 2005 Cambodia DHS (reference groups in parentheses) 
Characteristics Baseline SES-only SES & HH comp SES & environ Full model 
Mother’s education (reference: no education)           
     Primary school 0.89 (0.17) 1.06 (0.22) 1.04 (0.21) 1.08 (0.22) 1.06 (0.22) 
     Secondary or higher 1.14 (0.27) 1.53 (0.43) 1.52 (0.43) 1.51 (0.43) 1.51 (0.44) 
Male child   0.98 (0.15) 0.97 (0.15) 0.97 (0.15) 0.97 (0.15) 0.97 (0.15) 
Age of child, years (reference: 4)           
        <1  1.07 (0.31) 1.13 (0.33) 1.13 (0.33) 1.14 (0.34) 1.15 (0.34) 
        1 2.60* (0.63) 2.69* (0.65) 2.61* (0.63) 2.64* (0.64) 2.57* (0.63) 
        2   1.35 (0.37) 1.37 (0.38) 1.32 (0.37) 1.36 (0.38) 1.32 (0.37) 
        3 1.31 (0.37) 1.28 (0.36) 1.24 (0.35) 1.26 (0.35) 1.22 (0.34) 
Proxies for socioeconomic status           
Wealth index  (reference: 1st quintile)           
     2nd quintile   1.26 (0.28) 1.22 (0.27) 1.25 (0.27) 1.21 (0.26) 
     3rd quintile   0.73 (0.20) 0.69 (0.19) 0.73 (0.20) 0.69 (0.19) 
     4th quintile   0.70 (0.20) 0.65 (0.19) 0.61 (0.18) 0.57 (0.17) 
     5th (richest) quintile   0.87 (0.28) 0.83 (0.26) 0.69 (0.27) 0.67 (0.26) 
Type of mother’s earnings (reference: unpaid)          
     Cash only   1.54 (0.37) 1.54 (0.37) 1.53 (0.37) 1.53 (0.37) 
     Cash and in-kind   1.23 (0.45) 1.21 (0.43) 1.20 (0.43) 1.18 (0.42) 
     In-kind only   0.98 (0.31) 0.99 (0.31) 0.98 (0.31) 1.00 (0.31) 
Mother’s occupation in agriculture   1.02 (0.26) 0.98 (0.25) 1.04 (0.27) 1.00 (0.26) 
Father’s occupation in agriculture   1.60† (0.34) 1.57† (0.33) 1.67† (0.36) 1.64† (0.35) 
Father’s education (reference: no education)          
     Primary school   0.66 (0.15) 0.68 (0.15) 0.65 (0.16) 0.67 (0.16) 
     Secondary or more   0.79 (0.22) 0.81 (0.22) 0.78 (0.23) 0.79 (0.23) 

Continued 
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Table 5—Continued 
Characteristics Baseline SES-only SES & HH comp SES & environ Full model 
Household composition           
Number of children < 5 years     0.79 (0.11)   0.80   (0.12) 
Number of children 5–12 years     1.15 (0.08)   1.14 (0.08) 
Number of children 13–17 years     0.88 (0.10)   0.89 (0.10) 
Four + adults in HH (reference: 1–3)     1.23 (0.27)   1.20 (0.26) 
Female-headed household     0.87 (0.31)   0.86 (0.31) 
Mother’s age at first birth, years (reference: 15–19)         
     20–24     0.98 (0.17)   0.93 (0.16) 
     25+     1.12 (0.27)   1.10 (0.26) 
Household environmental factors           
Mother smokes cigarettes        1.20 (0.40) 1.18 (0.39) 
Has improved toilet         1.38 (0.36) 1.35 (0.36) 
Has clean drinking water        1.09 (0.19) 1.09 (0.19) 
December or January measured weight & height (reference: other months)    0.58* (0.10) 0.58* (0.10) 
Geographic region (reference: other rural)         
     Phnom Penh       0.90 (0.36) 0.90 (0.36) 
     Other urban       1.15 (0.24) 1.16 (0.25) 
Wald chi-square 26.59* 49.55* 57.45* 69.01* 76.20* 
Degrees of freedom for model 7 18 25 24 31 

* means p<0.01, † means p<0.05. 
DHS = Demographic and Health Survey; HH = household; SES = socioeconomic status. 
Notes:  Wasting refers to children whose weight-for-height is more than two standard deviations below the reference median for children of the same gender (z-score below –2.0). 

Weighted to national level with weights provided by the 2005 Cambodia DHS.  
Source: Logistic regressions on the sample of 3,542 children aged 0–59 months, 2005 Cambodia DHS (NIPH/NIS/ORC 2006). 
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In order to highlight the key results of interest, the coefficients on 
mother’s education for each of the models and all three nutritional outcomes 
are shown in the Figure. Children of mothers with secondary schooling have 
lower odds of being stunted compared to children of mothers with no 
education, but neither small size at birth nor wasting are statistically 
significantly associated with mother’s education in any of the multivariate 
models after the Baseline specification. Moreover, changes in odds ratios for 
each of the child nutritional status outcomes are few and small across the 
series of models (compare the heights of bars within the cluster for each child 
nutrition outcome) once SES measures are included in the specification. 

 
Odds Ratios of Children’s Poor Nutritional Status by Mother’s Education

from a Series of Nested Models, 2005 Cambodia DHS
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† denotes p < .05 compared to children of women with no education.
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DHS = Demographic and Health Survey; HH = Household Composition;
OR = Odds Ratio; SES = Socioeconomic Status.
Notes: Each bar shows the estimated odds ratio of being small at birth, stunted, or wasted for

children in the noted mother’s education group, compared to mothers with no
education, from multiple logistic regressions. The full results are presented in
Tables 3–5. Weighted to national level with weights provided by the 2005 Cambodia
DHS. OR < 1.0 corresponds to lower risk than the reference category; OR > 1.0
corresponds to a higher risk.

Source: Authors calculations based on NIPH/NIS/ORC (2006).’
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In terms of the other covariates, several interesting patterns emerge. The 

risk of stunting is positively associated with age of child, with children under 
one year old having a tenth the odds of stunting (p<0.01) and two-year-old 
children having about three-quarters the odds of stunting compared to four-
year-old children (p<0.05; Table 4). For wasting, one-year-old children are at 
particularly high risk of wasting (OR=2.6, p<0.01; Table 5), most likely due to 
the cessation of breastfeeding and transition to exclusive reliance on solid 
foods. Father’s education is inversely associated with each of the three child 
nutritional status indicators. In the case of small birth size, father’s education 



156  ASIAN DEVELOPMENT REVIEW 

 

retains statistical significance even in the Full specification: Children of 
fathers with primary education and of fathers with secondary or higher 
education have 58 percent and 48 percent of the odds of being small at birth as 
children with uneducated fathers (p<0.01; Full model, Table 3). 

Prevalence of child stunting declines markedly with increasing 
household wealth, with children from households in the richest quintile having 
33 percent odds of stunting as those in the poorest quintile (Table 4). 
Introduction of controls for household composition and environmental factors 
attenuates those odds ratios somewhat (from 0.33 in the SES-only model to 
0.41 in the Full model; both p<0.01), suggesting that the association between 
wealth and long-term child growth operates partially through provision of 
more favorable demographic circumstances and less noxious environments. 

Chances of low height-for-age increase with number of children in the 
household under 5 years of age and those aged 5 to 12, but are not associated 
with the number of children aged 13 to 17 in the household (SES & HH comp 
model, Table 4). The number of children in any of these age groups is not 
statistically significantly associated with either small size at birth or wasting. 
The other household composition measures—number of adults in the 
household, female headship, and mother’s age at first birth—are not associated 
with any of the indicators of poor nutritional status. 

Maternal smoking is associated with increased chances of stunting 
(OR=1.94; SES & environ model, Table 4). Treating water before drinking 
and cooking is associated with a decreased risk of small size at birth (p=.06), 
but is not a statistically significant predictor of the other child nutrition 
outcomes. In addition, children with fathers who work in agriculture have 
about 60 percent greater risk of wasting compared to children with fathers in 
other occupations (p<0.05). Children who were weighed and measured in 
December or January had lower odds of wasting than those measured at other 
times of the year, but season was not associated with either small size at birth 
or stunting. 

In the final hypothesis test, we tested for variation by mother’s 
education in the gaps between boys and girls in nutritional status outcomes. To 
do so, we tried an alternative version of the model that included interaction 
terms between male child and mother’s education; none of these interactions 
were statistically significant even before controls for socioeconomic status 
were included (not shown). 
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V. CONCLUSION 
 

A. Summary of Findings 
 
This study has used data from the 2005 Cambodia Demographic and 

Health Survey to examine the relationship between nutritional status of 
children under age five and their mother’s education. In bivariate tabulations, 
mother’s education was strongly inversely associated with risks of both small 
birth size and stunting, but not with wasting. Stunting, or low height-for-age, 
is an indicator of long-term nutritional and health history that captures chronic 
deprivation such as that experienced by people in low socioeconomic 
households. The pattern of declining incidence of stunting by mother’s 
education in Cambodia is consistent with patterns observed in many other 
developing countries (Mukuria et al. 2005). In contrast, wasting (low weight-
for-height) is an indicator of short-term nutrition and health, and tends to 
reflect recent illness or nutritional deprivation such as that due to catastrophic 
events, including famine and epidemic, that can cut across all socioeconomic 
levels. The pattern for wasting concurs with arguments found in several other 
studies (e.g., Joshi 1994, Katahoire et al. 2004, Frost et al. 2005) that wasting 
is influenced less by maternal characteristics than is stunting. One explanation 
is that mother’s education is of limited effectiveness in preventing illness such 
as diarrhea when there are widespread sources of infection. Surprisingly, 
neither water treatment nor improved toilet were associated with odds of 
wasting, although season in which the child was measured showed the 
expected lower odds during the rice harvest season, when food is plentiful, 
than in the rainy season (Ross 1987). 

A series of multivariate models were estimated to test for mechanisms 
linking mother’s education and children’s nutritional status. Sizable bivariate 
associations were found between mother’s education and numerous indicators 
of socioeconomic status, including father’s education, household wealth, type 
of occupation, and type of earnings. Once these socioeconomic status 
variables were introduced into the multivariate specifications, mother’s 
education was no longer a statistically significant determinant of children’s 
size at birth, but it retained an inverse association with a child’s risk of being 
stunted. Based on the full multivariate results, children born to women with at 
least secondary education were roughly one-third less likely than those with 
uneducated mothers to be stunted—a substantial gradient in this indicator of 
long-term nutritional deprivation. 

Results also indicated only small, substantively insignificant changes in 
odds ratios for each of the nutritional status outcomes as blocks of variables 
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representing determinants of child health were added to the specification with 
mother’s education and socioeconomic status. This pattern suggests that once 
socioeconomic status was controlled, household composition and 
environmental factors played relatively small roles in explaining the 
association between mother’s education and child nutritional outcomes. 
Although several of these proximate determinants of health were statistically 
significantly associated with one or more of the child nutritional outcomes, 
none of them appeared to mediate the association between mother’s education 
and those outcomes. 

In addition, the current analysis revealed no evidence of son preference 
in indicators of children’s nutritional status, either in the bivariate analysis or 
in the multivariate analysis of whether there might be gender differences in 
how mother’s education relates to each of the child nutrition measures. This 
finding of no statistically significant differences between boys and girls in 
measures of nutritional status is consistent with several earlier reviews of child 
nutrition studies (Marcoux 2002, Sommerfelt and Arnold 1998). In addition, a 
review of 168 quantitative studies in Haddad et al. (1996) found scarce 
evidence of discrimination against girls in intra-household food allocation; the 
few studies that did find a pro-male bias were primarily for South Asia (India, 
Nepal, Bangladesh, and Pakistan). Mishra et al. (2004)—who also found no 
consistent patterns of statistically significant bias against girls in feeding, 
immunization, seeking treatment, and nutritional status in India during the 
1990s—attributed their findings to the lack of universal discrimination against 
girls, the role of birth order and sibling composition, and the way that girls 
cope with food deprivation compared to boys. Our finding that a child’s 
gender is not a statistically significant predictor of nutritional status is also 
concordant with results in Fuse (2008) indicating that more than half of 
Cambodian respondents favor gender balance in the composition of their 
children. 

This study has provided new evidence from one of the poorest countries 
in Asia on the channels through which mother’s education operates to affect 
different indicators of short-term and longer-term child health and nutritional 
status. Up-to-date statistical evidence on the benefits of mother’s education is 
particularly important given the heavy weight placed on educating girls in 
international policy dialogues. The rich source of information provided by the 
2005 Cambodia Demographic and Health Survey allowed us to control for a 
host of proximate determinants of health to reinforce the paper’s arguments 
about the importance of mother’s education. However, data for the topic 
modules on women’s autonomy and children’s height and weight were 
collected for only a small overlapping group of women in the sample. This 
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survey-design limitation prevented the paper from exploring how mother’s 
education operates through women’s autonomy and bargaining power within 
the household to affect children’s nutritional status. 

 
B. Policy Implications 

 
A better understanding of the channels through which mother’s 

education affects children’s nutritional status can contribute to more effective 
policy responses to reduce undernutrition among children, which in turn can 
lead to profound and long-term benefits for individuals and for society as a 
whole. In support of this argument, Victora et al. (2008) conducted a 
systematic review of 28 previous studies chosen for high methodological 
quality and adequate statistical power to evaluate the effects of early 
childhood nutritional indicators on adult height, school achievement, labor 
market outcomes, and a range of adult health and illness measures. They also 
used data from studies that prospectively traced birth cohorts into early 
adulthood in five developing countries—Brazil, Guatemala, India, Philippines, 
and South Africa—to estimate models of adult outcomes, controlling for age, 
parent’s education, and early childhood socioeconomic status. In both their 
literature review and their own statistical analysis, they found low height-for-
age and weight-for-age at 2 years of age to be associated with long-term 
impairment in educational attainment, school performance, adult height, 
productivity, and earnings; they did not analyze weight-for-height as a child 
nutritional indicator. They concluded that nutritional deprivation among 
children is a potentially important mechanism linking the health outcomes of 
successive generations, as undernourished girls are more likely to grow into 
short adults, who are then at increased risk of bearing small babies. 

This is a downward cycle that Cambodia can ill afford, given the 
progress the country still needs to make in achieving the Millennium 
Development Goals (MDGs) related to maternal and child health. In the most 
recently-available official review of progress in achieving Cambodia’s MDGs 
between the mid-1990s and 2004, the Ministry of Planning (2005) concluded 
that the country has had success in some but not all areas. Both infant 
mortality and under-five mortality (MDG 4) fell below target levels, with 
reductions of about a third in each of those indicators. Despite these gains, 
Cambodia’s infant mortality rates rank among the highest in Asia. Progress 
toward maternal health (MDG 5) was mixed, with antenatal care use 
approaching the target of 60 percent, but maternal mortality remaining 
alarmingly high at 540 per 100,000 live births—one of the highest rates in the 
region (World Bank 2007). Indirect estimates suggest a substantial reduction 
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between the mid-1990s and 2004 in the percentage of the population that falls 
below the food poverty line (MDG 1b). However, economic growth and 
public investment occurred principally in urban and more accessible rural 
areas, resulting in slower declines in poverty and hunger in remote rural areas 
(Ministry of Planning 2005). 

For the MDGs to be achieved by the year 2015, reconstruction of the 
country’s education and health systems infrastructure—in terms of both 
human resources and physical infrastructure—must remain a top priority 
following the widespread destruction that Cambodia sustained during the 
carpet bombing of the Viet Nam War and the Khmer Rouge genocide between 
1975 and 1979 (Lanjouw et al. 1999, Bhushan et al. 2002). Another priority is 
greater funding for health services in the public sector, which remain 
underfunded compared to the private sector in terms of training and pay for 
health care workers (Heng and Key 1995). Greater emphasis on government 
contracting of health services to non-governmental organizations can also lead 
to improved access to health services by the poor and by those living in rural 
areas. Bhushan et al.’s (2002) analysis of the Cambodian government’s pilot 
program to contract with non-governmental organizations for health care 
delivery found that over the two-and-a-half-year study period, the share of 
illnesses among low SES groups that were treated in public health care 
facilities increased over 10 times as much in areas under health care delivery 
contracts as in control areas, while childhood immunizations and use of 
antenatal care rose 2.5 to 3.0 times as much. However, these estimates 
probably overstate the changes attributed to contracting of health services 
because the analysis did not control for other contemporaneous changes. By 
reducing the illness burden for women and children, this alternative approach 
to service delivery can help improve children’s growth and nutritional status. 

Another policy reform that is backed by a growing amount of empirical 
evidence, especially from Latin American, is conditional cash transfers to 
women living in poverty. These programs tie cash transfers to improved 
nutrition for women of reproductive age, or to schooling and health care needs 
for their children. In a systematic review of results for the evaluation of 
schooling and health outcomes in the first generation of cash transfer programs 
in three countries, Rawlings and Rubio (2005) showed that these programs 
increased children’s primary and secondary school enrollment rates, raised 
nutrition monitoring visits and immunization rates of children below the age of 
two, and lowered children’s illness rates and the risk of nutritional deprivation. 
In Mexico, for example, children’s illness rates fell by close to 5 percentage 
points for a reduction of about 12 percent below the baseline value, while 
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growth monitoring visits for children under age 2 increased by 25 percent to 
60 percent. 

Closely related, targeted scholarships can act like conditional transfer 
programs in increasing school enrollment. An evaluation of the Cambodian 
government’s targeted scholarships program, which started in 2003–2004, 
indicated it raised school enrollment and attendance of girls who were moving 
up from primary school to secondary school by about 30 percentage points 
(Filmer 2008). Hence effective targeting can indeed help small budgets go a 
longer way. In addition, growth and investment need to become more rural-
focused, with the adoption of deliberate policies to accelerate poverty 
reduction and reduce child hunger in the rural sector. 

 
C. Directions for Future Research 

 
The current findings suggest several important directions for future 

research: One direction is to examine the specific components of children’s 
diets and to test whether mother’s education influences intake of critical 
micronutrients for health and growth. A second avenue for research is to 
assess the extent to which more-educated mothers are empowered to make 
choices about their children’s food and health care that increase their 
children’s chances for optimal growth and nutritional status. A third direction 
is to examine how mother’s stature and body mass index are associated with 
her children’s nutritional status, again investigating both long-term and short-
term patterns. Adult stature captures the mother’s nutritional and illness 
history during her own growth and development, which in turn may affect her 
ability to nourish a fetus during gestation. Her body mass index, like measures 
of her children’s wasting, captures short-term nutritional and illness history, 
and could provide useful insight into the nutritional picture of the household 
and food allocation among its members. A final research need is to assess the 
role of health care in children’s nutritional outcomes by including measures of 
access to health care facilities. 
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Trademarks and Geographical Indications: 
Policy Issues and Options  

in Trade Negotiations and Implementation 
THITAPHA WATTANAPRUTTIPAISAN  

Trademarks and geographical indications have been the focus of contention in 
bilateral and multilateral trade negotiations and in the implementation of 
agreed trade obligations and regulations among World Trade Organization 
members, including partners in free trade agreements with Association of 
Southeast Asian Nations (ASEAN) members. This paper examines these 
issues, and the related policy implications and options, in terms of 
specifications and scope, priority rights and coexistence, and the treatment of 
generic names in the registration and protection of geographical indications. 
The development, commercialization, and protection of geographical 
indication products can benefit trade and development in ASEAN economies. 
However, a geographical indication system similar to that in the European 
Union would likely reduce ASEAN imports of competing products from non-
European Union sources. An agenda for further research, policy facilitation, 
and information dissemination is mapped out, emphasizing the importance of 
adequate and affordable policy incentives and business development services. 
 

 
I. INTRODUCTION 

 
Trademarks (TMs) and geographical indications (GIs) are different, 

equal, and independent categories of distinctive marks and signs used to 
denote specific products, classes of products, or, in the case of TMs only, 
services. These two domains of intellectual property rights (IPRs), among 
others, are subject to domestic and multilateral laws, regulations, and 
administrative procedures that are far from uniform or harmonized within the 
member countries of the World Trade Organization (WTO). Inevitably, such 
systemic differences have resulted in diverse provisions, whether concluded 
or proposed, on matters relating to TMs and GIs in the bilateral or plurilateral 
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free trade agreements (FTAs) among WTO members, including those in the 
Association of Southeast Asian Nations (ASEAN).1 

As the following discussion will demonstrate, the relationships between 
TMs and GIs are delicate, overlapping, and problematic within a given 
territory or country. This applies in particular to the boundaries of their 
specifications and the interface of their coexistence. Further complications 
arise with the diverse territorial regimes on these two domains of IPRs. In 
fact, a variety of complicated and novel issues and difficulties has been 
encountered not only in bilateral and multilateral trade negotiations among 
WTO members; they have also emerged as TM- and GI-related commercial 
conflicts and disputes for management and resolution at the country level and 
in the implementation of transborder trade commitments. 

This paper focuses on some of these issues and difficulties, and the 
pertinent implications and options, for policy consideration in trade 
negotiations and in the implementation of trade obligations and regulations 
relating to TMs and GIs. It makes selective reference to the systemic 
differences in the TM and GI regimes between Australia and New Zealand 
(ANZ) and the European Union (EU), among others. The FTA between 
ASEAN and ANZ, concluded in August 2008, was signed in February 2009, 
and an ASEAN–EU FTA has been under negotiation since May 2007.2 
Negotiations on this FTA are expected to be among the most challenging 
undertakings ASEAN has managed (Agence France Presse 2008).3  

Among the developed countries and groupings, the EU has concluded 
the largest number of bilateral or plurilateral association agreements and 
economic partnership agreements (EPAs). The intellectual property (IP) 
templates in most of these instruments reflect the EU’s advocacy of a 

                                                           
1Such a systemic diversity is not limited to IPR-related matters in FTAs. Generally, the 

architecture, scope, depth of coverage, and substantive provisions, for example, on the timelines and 
product groups for liberalization, trade rules, and conformance requirements remain insufficiently 
harmonized and/or simplified for greater uniformity, transparency, and consistency in most of the 
proliferating FTAs. Such differences, together with the overlapping and intermingled membership of 
countries in bilateral, regional, and extra-regional FTAs, have become a subject of significant policy 
concern and research interest worldwide. See Kawai and Wignaraja (2009) and the references cited therein. 

2Thus far, ASEAN has signed FTAs with ANZ, People’s Republic of China, India, Japan, and 
Republic of Korea. Individual ASEAN Member States (AMSs), in contrast, have concluded as well as 
planned a much larger number of FTAs with countries and groups of economies within and outside Asia. 
Wattanapruttipaisan (2008) provides a detailed discussion of the evolving objectives and focus in ASEAN’s 
relationships with its ten dialogue partners; of the push-pull forces for the region’s FTAs, both signed and 
under negotiation with its seven dialogue partners; and the overall architecture and the intellectual property-
related approaches in those FTAs. Canada, Russia, and United States (US) are the three other dialogue 
partners of ASEAN that have not undertaken FTA negotiations with ASEAN. 

3Meanwhile, press reports have indicated that the EU is also considering engaging in exploratory 
discussions with a number of AMSs (such as Brunei Darussalam, Singapore, Thailand, and Viet Nam) on 
the negotiation of bilateral FTAs (Ashayagachat 2008, Linh 2008).  
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specialized system for the registration of GIs and of enhanced and extended 
protection for GIs. Thus far, the EU has entered into FTA negotiations with 
only three Asian trade partners (ASEAN, India, and Republic of Korea) 
despite the fact that developing Asian countries are involved in numerous 
FTAs with many regional and extra-regional partners.4 An examination of 
TM- and GI- related issues and options in trade negotiation and in 
implementation is thus of significant policy interest to many economies and 
economic groupings in developing Asia. 

Section II highlights some of the diverse provisions on TMs and GIs, 
comparing the WTO Agreement on Trade-Related Aspects of Intellectual 
Property Rights (TRIPS) of 1994 and the EU regulatory regimes. Section III 
builds on this base with an analysis of the existing and possible problems and 
difficulties relating to these two IPRs, especially in trade negotiation and 
implementation. Section IV examines some of the economic spillovers and the 
related implications and trade-offs in negotiation on TMs and GIs. This leads 
to a discussion in Section V of the pending supply- and demand-side issues in 
the agenda for further research, policy attention, and information 
dissemination on the development, commercialization, and protection of GIs 
in ASEAN and elsewhere.  

Illustrations in the discussion and in the Appendix are based on 
groundbreaking problems and disputes, in both concept and practice, 
encountered in negotiation and implementation associated with TMs and GIs. 
These problems and disputes have surfaced and been resolved at the WTO 
and within the EU. The adjudication of recurrent disputes and appeals of these 
adjudications have cumulated in a considerable body of case law developed 
by the Court of Justice of the European Communities in Luxembourg 
(Waggoner 2008, Christensen and Hansen 2006, Directorate General 
Enterprise and Industry of the European Commission 2006, Evans and 
Blakeney 2006, Rovamo 2006).5 This is the highest judicial institution in the 
EU; it is usually known as the European Court of Justice (ECJ). 

                                                           
4For perspective, it is estimated that Asian economies have completed or are negotiating some 

40 FTAs in this decade alone, adding up to a total of 103 FTAs to date. Most of these FTAs involve East 
and Southeast Asian economies. For details, see EPC (2008), Baldwin (2007), and ADB (2006). 

5It should also be noted that as per customary practice, the term European Communities (EC) will 
be used in the text to refer to the European Economic Community created under the Treaty of Rome of 
1957 and comprising the European Coal and Steel Community, as well as the European Atomic Energy 
Community. Meanwhile, the executive arm of the EU, the Commission of the European Communities, will 
be denoted as the European Commission.  
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II. DIVERSE REGIMES ON TRADEMARKS 
AND GEOGRAPHICAL INDICATIONS 

 
IPRs are given (or denied) legal recognition and protection on the basis 

of the laws and regulations applicable in a given territory or country, the 
(historical) principle of territoriality. Nevertheless, problems and disputes as 
to the right of exclusive use of marks and signs for goods or services are not 
uncommon, even in the conduct of commercial and industrial activities 
subject to the same regimes on TMs and GIs in a given territory or country.6 
These problems and disputes take on additional layers of complexity when the 
regulatory systems differ substantively between the two trading partners 
and/or when the FTAs of one territorial party incorporate different substantive 
provisions on TMs and GIs from its trade partners. International means to 
overcome some of the limitations imposed by the principle of territoriality 
include the harmonization of national laws through accession to common 
international treaties on IPRs (World Intellectual Property Organization 
[WIPO] 2002b).7 By design or default, bilateral and plurilateral FTAs can 
become (and have been used as) a means for building up a critical mass of 
support for a particular regime (on, for example, TMs or GIs) and for its 
eventual incorporation into TRIPS.8 
                                                           

6Difficulties and disputes arise, for example, where different parties may try to claim entitlement to 
such an exclusive use. Secondly, the same or similar marks and signs may be used by different parties as a 
TM or GI or both for the same or similar products or class of products. Thirdly, different parties may use 
the same marks and signs as a TM or GI for different goods or services but one of these goods or services, 
and its TM or GI, has had an established reputation or has been well-known among consumers within the 
territory or country concerned.   

7Indeed, a distinguishing feature between international transactions concerning IPRs and those 
concerning goods is the operation of a variety of IP-related international treaties primarily designed to 
simplify, harmonize, and facilitate classification systems for the organization of information, processes, and 
procedures, e.g., for one-stop filing and registration for international designation of various categories of IP 
assets. The classification treaties include the Strasbourg Agreement Concerning the International Patent 
Classification 1971; the Vienna Agreement Establishing an International Classification of Figurative 
Elements of Marks 1973; the Locarno Agreement Establishing an International Classification for Industrial 
Designs 1968; the Nice Agreement Concerning the International Classification of Goods and Services for 
the Purposes of the Registration of Marks 1977; and the Trademark Law Treaty 1994. Meanwhile, the 
Singapore Treaty on the Law of Trademarks 2006 serves to further harmonize members’ laws and 
regulations as well as contains several important technical and substantive changes compared to the 
Trademark Law Treaty. Among the global protection treaties are the Hague Agreement Concerning the 
International Registration of Industrial Designs 1925, the Patent Cooperation Treaty 1970, the Budapest 
Treaty on the International Recognition of the Deposit of Microorganisms for the Purpose of Patent 
Procedures 1977, and the Madrid Protocol Relating to the Madrid Agreement (Concerning the International 
Registration of Marks) 1989. See International Trademark Association (2006). 

8TRIPS Article 71.2 states that amendments merely serving the purpose of adjusting to higher 
levels of protection of IPRs achieved, and in force, in other multilateral agreements and accepted under 
those agreements by all WTO members may be referred to the Ministerial Conference for action in 
accordance with paragraph 6 of Article X of the WTO Agreement on the basis of a consensus proposal from 
the Council for TRIPS. Likewise, international treaties of WIPO require a certain number of ratifications by 
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A. Overview of Provisions on Trademarks and Geographical Indications 
under TRIPS 
 
1. Geographical Indications Protected under Trademark Regime 
 
GIs had not been treated as a separate category of IPRs in most 

countries of the world (including ASEAN Member States [AMSs], ANZ, 
Japan, and United States) before they were incorporated in TRIPS as a new 
class of IP assets on 15 April 1994. As needed, these countries had registered 
and protected GIs within the ambit of the statutory requirements for 
registration and protection as TMs, including as collective marks or 
certification marks.9 Such protection was often supplemented by domestic 
laws and regulations on unfair competition and consumer protection 
(WIPO 2002a). Notably in this connection, no AMS has acceded to the 
Lisbon Agreement of 1958, which embodied the most significant advance in 
GI protection before TRIPS.10  

With the adoption of the WTO Agreement, including TRIPS, new or 
amended laws and implementing rules were subsequently introduced among 
WTO members in compliance to TRIPS. Regarding those members in 
ASEAN, the introduced and amended instruments and provisions for GIs are 
TRIPS-consistent although not always uniform; information is not yet 
available on the IPR regime in the Lao People’s Democratic Republic (Lao 
PDR), however. A dedicated registration system for GIs, for example, has 
been established in Indonesia, Malaysia, Thailand, and Viet Nam. GIs are also 
protected as a new class of IPRs, but without a registration system, in 
                                                      
member countries before those treaties can enter into force. The needed number of ratifications can be 
achieved indirectly through a series of FTAs requiring mutual accession to the treaties in question by both 
partners.  

9Collective marks may be registered to or owned by a group of people or a collective entity in the 
country of origin. Certification marks can indicate the specific regional or other origin, the kinds of 
materials or other inputs used, the modes of manufacturing, and the assurance of quality or other 
characteristics embodied in the product concerned. For details on those two types of marks, see 
WIPO (2002a).  

10The Lisbon Agreement for the Protection of Appellations of Origin and their International 
Registration contains, among other things, a clear definition of appellation of origin and provides that a 
protected GI in one country can never become generic in another country. Notably, ANZ, Canada, Japan, 
and US are not among the 26 contracting members of the Lisbon Agreement as of 15 October 2008. No 
AMSs have signed on to the Madrid Agreement for the Repression of False or Deceptive Indications of 
Sources of Goods of 1891. This agreement does not protect generic terms and allows national courts to 
decide which indications of source are generic. Wines are excluded from the generic treatment. Seven 
AMSs (except Brunei Darussalam, Lao People’s Democratic Republic, and Myanmar) are signatories to the 
Paris Convention for the Protection of Industrial Property, concluded in 1883. Indications of source and 
appellations of origin are protected in the Paris Convention but they (and the concept of false representation 
of origin) are not defined in the Convention. This has greatly limited effective enforcement of the 
Convention for all practical purposes (WIPO 2008, Waggoner 2008, Rovamo 2006). 
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Singapore, where GIs can alternatively be registered for protection under the 
TM system, as appropriate. Meanwhile, the protection of the GIs is ensured 
under the TM system in the Philippines.11  

As such, AMSs and the current and prospective partners in ASEAN 
FTAs do not always have a common regime on GIs. In particular, ANZ have 
granted protection to GIs as an integral part of their TM regimes.12 
Negotiations on the ASEAN–ANZ FTA were concluded in August 2008 and 
the instrument was signed by both parties at the ASEAN Summit in Hua Hin, 
Thailand, in February 2009.13 Article 7 in this FTA deals with TMs and GIs in 
four provisions that, for all practical purposes, are not TRIPS-plus in nature.14 
By implication, each party is obliged to protect TMs and GIs registered in its 
jurisdiction in accordance with TRIPS and domestic laws. Each party also 
recognizes that GIs are eligible for protection as goods and, as appropriate, 
service marks (including collective and certification marks). Finally, GIs may 

                                                           
11See “Government Regulation of the Republic of Indonesia Number 51 Year 2007 Regarding 

Geographical Indication” (promulgated in September 2007); “Geographical Indications Act 2000” of 
Malaysia (entry into force in June 2000); Section 123.1(g) in the “Intellectual Property Code” of the 
Philippines (entry into force in January 1998); “Geographical Indications Act 1998” of Singapore (entry 
into force in January 1999); “Act on Protection of Geographical Indication B.E. 2546 (2003)” of Thailand 
(entry into force in April 2004); and the “Intellectual Property Law” of Viet Nam (entry into force in July 
2006). It should be noted that in Singapore, the law protects only the GIs of a country that is a member of 
the WTO, a party to the Paris Convention, or a country designated by the Singaporean government as a 
qualifying country. The producer, trader, or association of such producers or traders of any such GIs enjoy 
automatic protection there (Intellectual Property Office of Singapore 2007). Information and details on the 
IPR systems and regulations in AMSs can be found at ECAP II (2007). For a comparative review of GI 
laws and regulations in Asia, see Gopalakrishnan et al. (2007) and Rangnekar (2004b). 

12To cater to GIs, meanwhile, Japan has implemented a system of collective regional marks as a 
subset of its TM regime (Evans and Blakeney 2006). In the People’s Republic of China, GIs can be 
protected under the TM system (including as collective and certification marks) and/or as designations of 
origin (special label system) from 1999 and, after WTO accession, as GIs (superseding the previous 
regulations on designations of origin) from July 2005 (Zhu 2006). 

13The “Agreement Establishing the ASEAN–Australia–New Zealand Free Trade Area” will come 
into force 60 days after ANZ and at least four AMSs have notified completion of their domestic ratification 
processes. The target for this is the second half of 2009 and no later than 1 January 2010. The legal text of 
this Agreement is available at bilaterals.org (2009). 

14A standard is TRIPS-plus if an FTA or other agreement requires a WTO member to implement an 
IP-related standard that is more extensive in scope or depth than that provided in TRIPS or if an FTA or 
agreement eliminates an option available to that member under a TRIPS standard (Drahos 2001). The latter 
provision can turn or elevate a generally soft (or best-endeavor) law (e.g., “Members may provide limited 
exceptions to the rights conferred by a trademark, such as fair use of descriptive terms, provided that such 
exceptions take account of the legitimate interests of the owner of the trademark and of third parties,” TRIPS 
Article 17) into an explicit treaty law or legal obligation (e.g., “The EC Party and the CARIFORUM 
Signatory States shall provide for the fair use of descriptive terms, including geographical indications, as a 
limited exception to the rights conferred by a trademark. Such limited exceptions shall take account of the 
legitimate interests of the owner of the trademark and of third parties,” EPA between the CARIFORUM 
States, comprising 15 island economies in the Caribbean, and the EC, Article 144.F). The full text of this 
“Economic Partnership Agreement between the CARIFORUM States, of the One Part, and the European 
Community and Its Member States, of the Other Part” is available from European Commission (2008b). 
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be protected through a TM system rather than by means of a newly-set-up, 
dedicated regime on GIs.  

ANZ’s approach toward TMs and GIs in the plurilateral FTA with 
ASEAN largely mirrors that adopted in the bilateral FTAs and closer 
economic partnership (CEP) agreements that ANZ have separately signed so 
far with two AMSs, namely Singapore and Thailand.15 In particular, the 
clauses concerning TMs and GIs in those FTAs and CEPs are not TRIPS-plus 
in terms of substantive coverage and obligations.16 The one TRIPS-plus 
exception is found in the Singapore–Australia Free Trade 
Agreement (SAFTA), where accession by both Singapore and Australia to the 
WIPO Copyright Treaty of 1966 and the WIPO Performances and 
Phonograms Treaty of 1966 (WPPT) is stipulated within four years from the 
date of entry into force in July 2003 of SAFTA (Articles 13.2.2 and 13.2.3).17 

 
2. Trademarks and Geographical Indications under TRIPS 
 
According to TRIPS, the signs or marks for a traded product or service 

are protected indefinitely where they are registered and renewed, if the signs 
or marks concerned (i) are inherently capable of distinguishing the relevant 
goods or services or (ii) have acquired sufficient distinctiveness through use. 
The initial registration and subsequent renewals are for a period of not less 
than seven years (Article 18). TM owners have the exclusive right to prevent 
use by third parties of identical or similar signs or marks for goods or services 
if this would lead to public confusion (Article 16.1). However, among the 

                                                           
15SAFTA was signed in February 2003 and came into force in July of the same year while the 

corresponding timeline for the Thailand–Australia FTA was July 2004 and January 2005, respectively. 
Concerning New Zealand, the ANZ–Singapore CEP was concluded in August 2000 and came into force in 
August 2001 while the corresponding timeline for the Thailand–ANZ CEP was April and July 2005, 
respectively. The legal texts of those bilateral FTAs and CEPs are accessible through Department of 
Foreign Affairs and Trade, Australia (2003 and 2004), bilaterals.org (2004), and Ministry of Foreign 
Affairs and Trade, New Zealand (2004). 

16More generally, the IP-related provisions are much less detailed. For example, IPRs are covered 
in Chapter 13, with seven articles on three pages (98–100) out of 117 pages of the main text (excluding 
annexes) of SAFTA; and in Chapter 13, with five articles on two pages (93–94) out of 116 pages of the 
main text of the Thailand–Australia FTA. Comparatively, IPRs are covered in Chapter 16, with 10 articles 
on 22 pages (187–209) out of 236 pages of the main text of the FTA between the US and Singapore 
(International Enterprise Singapore 2003). It is also relevant to note that IPRs are covered in Chapter 2 with 
16 articles on 23 pages (10–33) out of 61 pages of the main text of the agreement between the US and Viet 
Nam on trade relations in July 2000 (Embassy of the United States of America in Viet Nam 2000). 

17Singapore became a party to both treaties in April 2005; Australia followed in July 2007. It 
should also be noted that SAFTA requires Australia and Singapore to take internal steps for compliance 
with (but not necessarily for accession to) the Geneva Act of the Hague Agreement Concerning the 
International Registration of Industrial Designs 1999. In April 2005 Singapore became a party to the Hague 
Agreement 1925 and the Geneva Act although Australia has not yet acceded to those two instruments 
(WIPO 2008).   



TRADEMARKS AND GEOGRAPHICAL INDICATIONS  173 

 

limited exceptions to or dilution of such exclusive rights is the fair use by third 
parties of descriptive terms (which may contain GIs), provided that such 
exceptions or dilution of rights take account of the legitimate interests of the TM 
owners and the third parties involved (Article 17). There are also limited 
exceptions accorded to prior TMs for wines and spirits, as will be explained 
below. 

Currently, TRIPS has a broad definition of GI, but this is applicable 
only to goods (and not services). It requires only that the indication in 
question identifies a product whose quality, reputation, or other characteristic is 
essentially attributable to its geographical origin such as a territory, region, or 
locality (Article 22.1). In addition, there are no detailed specifications 
concerning quality, reputation, or other characteristics or concerning 
production, processing, and marketing that should be attributable to GIs. 
WTO members, moreover, have the freedom to determine the legal means of 
protection for all GIs (Article 22). As such, GIs may be protected under a 
specialized (or dedicated) system (such as that in several AMSs, EU, and 
India) or under the TM system (e.g., in ANZ, Japan, United States, and 
Philippines). 

General protection of GIs is ensured under TRIPS Article 22.2(a) and 
22.2(b), which together prohibits any designation or presentation that is false 
or misleading as to the true place of origin of the product. GIs are also 
protected against any use that may constitute an act of unfair competition on 
the basis of Article10bis of the Paris Convention (specifically the Stockholm 
Act of this Convention of July 1967).18 Thus, an application for a TM for a 
good or service shall be refused or the registration of such a TM invalidated if 
the TM under consideration contains or consists of a false or misleading GI. 
Likewise, a GI for a product may be literally true as to the place of origin of 
the goods concerned. However, the application for and the registration of such 
a GI shall be refused or invalidated if that GI gives a false impression that the 
goods in question originate in another territory (Article 22.3 and 22.4). 

Absolute protection is given specifically to wines and spirits under 
TRIPS. Nevertheless, such enhanced protection is not available to a GI for 
any product (regardless of its nature) that does not originate from the 
indicated place of origin. This applies regardless of whether the GI in 
                                                           

18Regarding unfair competition, Article 10bis is among the provisions of the Paris Convention 
incorporated into TRIPS (Articles 2.1 and 22.2). It specifies that any act of unfair competition comprises 
business activities contrary to honest practices in industrial or commercial matters. Such activities include 
(i) those of a nature as to cause confusion with the firm, the goods, or the industrial or commercial activities 
of a competitor; (ii) false business allegations that serve to discredit a competitor; and (iii) indications or 
allegations that are liable to mislead the public as to the nature, the manufacturing process, the 
characteristics, the suitability for their purpose, or the quantity of the goods (Article 10bis[2] and [3]). Some 
of the issues encountered in the interpretation of unfair competition are highlighted in WIPO (2002a, 17–9). 
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question, or in a translated form, misleads the public (as to the true origin of 
the product concerned) or constitutes an act of unfair competition (Article 
23.1 and 23.2). Furthermore, absolute protection under TRIPS excludes the 
protection of a GI for wines or spirits that, although indicating their true 
geographical origin, involve another GI, e.g., champagne (Article 23.2). 
Likewise, such protection is not available to any GI that is accompanied by 
terms such as “kind,” “type,” “style,” or “imitation,” e.g., produced by means of 
the Champagne method or methode champenoise (Article 23.1).19 

Concerning overall exemptions and limitations under TRIPS, a WTO 
member is not required to protect GIs for goods and for wines and spirits that 
(i) are not or cease to be protected in the country of origin, or (ii) have 
become generic (i.e., being a term customary in the local language as the 
common name for such goods, including wines and spirits) in that member 
country (Article 24.6 and 24.9). TRIPS does protect a TM that had been 
registered in good faith before a conflicting (i.e., similar or identical) GI was 
granted protection in the country of origin or before the date of entry into 
force (15 April 1994) of the WTO Agreement (which includes TRIPS) in the 
WTO member concerned (Article 24.5). In the case of wines and spirits, 
exemption is accorded to a GI of another WTO member that has been in 
continuous use locally for at least 10 years before 15 April 1994 or in 
continuous use in good faith preceding that date (Article 24.4). 
 
B.  Overview of Provisions on Geographical Indications in the EU 
 

1. TRIPS-Plus System of Geographical Indication Protection 
 
ASEAN has been negotiating a comprehensive FTA with the EU, which 

has had in place a specialized system for the registration and enhanced and 

                                                           
19It should be noted that this particular expression had become customary or generic as an 

indication of the production technique for sparkling wines in Europe and other wine producing regions. 
This technique reportedly had been discovered by a Benedictine monk, Dom (Pierre) Pérignon, from a 
monastery near Reims, France, at the turn of the eighteenth century. The process had been further refined 
(disgorging of sedimentation) by Madame Clicquot in 1816. However, in the EC in 1985, the term methode 
champenoise became reserved exclusively for sparkling wines produced in the Champagne region of France. 
Wine makers who had traditionally used this expression or its equivalents or who wished to sell their products 
in the EU were given a transitional period until August 1994 to phase out the use of such terms in wine labeling. 
This regulation faced a legal challenge in 1994 by a group of wine producers in Germany (the Winzersekt 
case). The ECJ ruled that the European Commission did not exceed the limits of its discretion in adopting 
the provision governing the use of the term methode champenoise (Rovamo 2006). The alternative 
formulation to denote sparkling wines, e.g., produced in accordance with the traditional or classical method 
(or methode traditionelle or methode classique), is acceptable both in the EU and under TRIPS.  
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extended protection of GIs.20 The bilateral and plurilateral association 
agreements and EPAs concluded by the EU typically have detailed provisions 
concerning, for example, the establishment of a registration system for GIs, 
the extension of the scope of GIs and of enhanced protection for wines and 
spirits to all products registered as GIs, and the coexisting relationships 
between GIs and TMs. As such, the boundaries and depth of GI obligations in 
those agreements are significantly TRIPS-plus. But such higher standards of 
protection are nevertheless consistent with the EC positions in the current 
Doha Development Agenda (DDA) negotiations launched at the fourth WTO 
Ministerial Meeting in November 2001.21 Generally, however, the pertinent 
obligations in protection and enforcement in EU association agreements and 
EPAs are comparatively simpler for low-income developing and least 
developed countries. They are more stringent for higher-income developing 
economies and the current or prospective candidates for EU accession.22  

Indeed, the protection of GIs and several other IP assets has had a long 
history in Europe, and the current regime on GI protection in the EU has been 

                                                           
20India has also set up a dedicated system for the protection of GIs, with extensive provisions 

concerning the coexisting relationships between GIs and TMs in the “Geographical Indications of Goods 
(Registration & Protection) Act, 1999” and the “Geographical Indications of Goods (Regulation and 
Protection) Rules, 2002.” So far, however, India has concluded negotiations on an FTA on goods with 
ASEAN under the “Framework Agreement on Comprehensive Economic Cooperation between the ASEAN 
and the Republic of India,” signed at the summit between the two sides in Bali in October 2003. Similar to 
other framework or partnership agreements ASEAN has signed with its dialogue partners in East Asia, that 
instrument governs FTA negotiations between ASEAN and India in other areas and emphasizes TRIPS-
consistent cooperation between the two sides in the field of IPRs (Wattanapruttipaisan 2008). 

21The three GI-related matters for DDA negotiation are the establishment of a multilateral register 
for wines and spirits; the extension of higher protection on wines and spirits to other (food and non-food) 
products, including handicrafts; and the link between negotiations on agriculture and GIs, given the EC 
proposal to repatriate (or claw back) some 41 names that have become generic or customary terms in non-
EU countries. 

22By way of example, the latest EPA was initialed between the European Commission, plus the  27-
member EU grouping, and the CARIFORUM grouping of 15 economies in the Caribbean in 
December 2007. Chapter 2 of Title IV (on Trade-Related Issues) of Part II of this EPA is devoted to 
“Innovation and Intellectual Property” (Articles 131–164). The section on innovation (Articles 133–138) 
focuses mostly on mutual cooperation (e.g., in science and technology, information and communications 
technology, and eco-innovation and renewable energy). The section on IP contains fairly detailed 
provisions on protection and enforcement matters (Articles 139–164). There is a long implementation 
period for provisions in the IP section, 2014 for CARIFORUM signatory members and 2021 for Haiti, the 
only least developed countries in this grouping (Article 140.b). The signatory members agree to set up a 
system of GI protection no later than the beginning of 2014 (Article 145.2). The GI-related provisions cover 
an extension of higher GI protection to all goods (Article 145.B.3.a) that are produced in accordance with 
the relevant product specifications (Article 145.B.2). This latter provision seems to favor a GI registration 
system over alternative protection systems such as trademark supplemented, in many countries, by laws and 
regulations on unfair competition and consumer protection. See European Commission (2008b) and Santa 
Cruz (2007).  
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advocated as part and parcel of that tradition.23 A more simplified system for 
GIs had been in operation in the EU under EC Council Regulation 2081/92 of 
July 1992 on the “Protection of Geographical Indications and Designations of 
Origin for Agricultural Products and Foodstuffs.” GI denoted an agricultural 
product or a foodstuff originating in a specific region (or a place or, in 
exceptional cases, a country). In particular, Article 2(b) of that regulation 
specified that the goods concerned must possess a specific quality, reputation, 
or other characteristics attributable to that geographical origin and the 
production and/or processing and/or preparation that take place in the defined 
geographical area. 

As regards registration, the same regulation allowed for the registration 
of names of geographical areas located within the EC by filing an application 
with the European Commission. For non-EC countries, however, additional 
conditions were imposed regarding the registration process and reciprocal 
protection. In particular, the government of the (non-EC) country in which the 
geographic area was located had to provide a guarantee about the product 
specifications; to establish inspection facilities for such products and the same 
right of objection to registration of the GIs as that set out in the EC Council 
Regulation; and to ensure equivalent protection for the corresponding GI 
products originating from the EU. 

 
2.  Current Geographical Indication Protection under EU Regime 
 
EC Council Regulation 2081/92 was repealed by the amending EC 

Council Regulation 510/2006, which went into effect on 31 March 2006. The 
new regulation was introduced partly in compliance with adjudicatory 
findings by a WTO panel (on the “Budweiser case”) adopted in April 2005 by 
the WTO Dispute Settlement Body. Notably, those findings were not appealed 
for a review by the WTO Appellate Body by both parties to the dispute.24 The 

                                                           
23The first laws protecting GIs were imposed as early as the fourteenth and fifteenth centuries in 

France, Portugal, and Tuscany (in present-day Italy). France was the first country to enact systems for GI 
protection that have later influenced the making of national laws in other European countries and of 
international treaties. Legal protection of GIs was in force in France in 1824, and the laws of 1919 
established GIs as a collective IP asset that could be registered as a (controlled) appellation of origin. For an 
overview of the economic, social, cultural, and environmental significance and nuances of agriculture and 
GIs as well as the rationale and evolution of legal protection for GIs in the European context, see Evans and 
Blakeney (2006) and Rovamo (2006) and the many references cited therein. 

24The WTO case is denoted as “European Communities—Protection of Trademarks and 
Geographical Indications for Agricultural Products and Foodstuffs.” It was initiated separately by the US 
and Australia after separate mandatory consultations between those two countries and the EC had failed. 
Both countries requested the establishment of a WTO dispute settlement panel in August 2003 and findings 
from the panel substantiated the enhanced protection for GIs on an international level. Besides, TMs and 
GIs can coexist, as they are independent and equal IPRs, except in the case of the most well-known, prior 
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panel had found that the additional registration conditions in EC Council 
Regulation 2081/92 might have imposed significant barriers to the registration 
of non-European GIs. As such, the EC rules were inconsistent with the 
national treatment requirement of TRIPS and the most-favored-nation clause 
of the General Agreement on Tariffs and Trade. 

In EC Council Regulation 510/2006, the former provisions concerning 
equivalence and reciprocity for products from third countries were deleted to 
allow equal access to the registration of foreign GIs. Additional simplified 
provisions were introduced with respect to (i) registration procedures for 
producers (an association or a natural or legal person) in third countries, 
(ii) national opposition procedures for third parties (who wish to oppose the 
registration of the GI in question in the country of origin), and (iii) inspection 
requirements in the third-country registration process.25 The same regulation 
specifies new types of GIs, namely protected geographical indications (PGIs) 
and protected designations of origin (PDOs). However, the term GIs will be 
used generally in the following text to denote both PGIs and PDOs in the EU 
context, except for where the specific designations of PGIs and/or PDOs are 
required for greater accuracy in discussion.  

PDOs and PGIs cover only agricultural products, beverages, and 
foodstuffs primarily for human consumption. They do not include services or 
products of handicraft and industry. These non-food and non-services items 
are candidates for extension of GI coverage and enhanced protection under 
DDA negotiation at present. By and large, the requirements for a PGI are less 
exacting than those for a PDO because a PGI product does not have to 
originate entirely from the designated region. Such a good needs to have only 
one particular quality of the product characteristics attributable to that 
geographical area. On the other hand, PDO items must be raised, grown, 
produced, processed, and prepared (e.g., slicing, packaging, and labeling) 
                                                      
TMs. Moreover, the then current EC Council Regulation 2081/92 was found to be inconsistent with TRIPS, 
especially with respect to the coexistence of GIs and prior TMs. This inconsistency was, nevertheless, 
justified by TRIPS Article 17, which allows for limited exception (or dilution) to TM owners’ rights (e.g., 
the “fair use of descriptive terms” permissible under the same Article). But this limited exception is narrow 
and does not confer the right to use any other signs or marks or combinations of signs or marks, or to use 
linguistic versions relating to these signs and marks that were not entered into the GI registry maintained at 
the European Commission. The goods to which the GI is applied must conform to the registered 
specifications for them. In this connection, TRIPS Article 24.5 (on limitations and dilution of rights) serves 
as the boundary between TMs and GIs. These and other findings by the same WTO panel give cause for 
claims of victory by both parties to the dispute, hence no appeal for an Appellate review.  

25In particular, the European Commission has 12 months to examine applications for GI 
registration that were earlier scrutinized and passed on to it by the country of origin. If the applications meet 
with the conditions in the current regulation, the specifications of the GIs concerned will then be published 
by the European Commission in the Official Journal of the European Union. Third parties will have six 
months after the publication date to lodge objection to the proposed registration. This will become official 
when the registration of the GI concerned is published by the European Commission in the same journal. 
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within the protected region and the product quality and characteristics must be 
essentially attributable to that region. 

If there is conflict between a GI and a TM, then the TRIPS-plus 
strength and scope of protection in the EU shifts the balance decidedly in 
favor of the GI. As regards registration, for example, the prior existence of a 
conflicting TM (whether registered or unregistered) may not necessarily 
prevent registration of a GI in the EU (EC Council Regulation 510/2006, 
Article 7.3.c). Registration of the GI in question may be refused only in light 
of the reputation and length of use of the TM under consideration. This 
implies that the pertinent GI, if so registered, is liable to mislead the 
consumers as to the true identity of the product so protected by the TM 
concerned (Article 3.4). On the other hand, any application for a conflicting 
TM for the same product after the date of application for registration of the GI 
concerned shall be refused (Article 14.1).  

Once registered, these two categories of IPRs are accorded sharply 
different treatment. A duly registered GI shall not become generic (Article 
13.2), and shall have priority over both prior and later TMs. In particular, TM 
owner’s rights cannot prevail over a third party who uses a registered GI that 
is similar to the TM concerned in good faith or in accordance with honest 
practices in business and industry (e.g., ECJ decision on the case Gerri v. 
Kerry Spring natural mineral waters discussed below). The coexistence 
between TMs and GIs is allowed when a TM was applied for, registered, or 
established by use and/or in good faith in the EU under two specific timelines. 
One is before protection was given to the GI in the country of origin, and the 
other is before the cutoff date of 1 January 1996 even if this date is after 
protection was granted to the GI in the country of origin (Article 14.2). 

 
III. ISSUES IN FTA NEGOTIATION AND IN IMPLEMENTATION 

 
The above backdrop concerning diverse regimes on TMs and GIs in 

TRIPS and in the EU implies a wide range of policy issues and operational 
difficulties relating to these two domains of IPRs and their 
interrelationships.26 The following section examines several pertinent 
problems, and the related implications and options, of a technical and legal 
nature as regards scope and definitions, priority rights and coexistence, and 

                                                           
26Kim (2008) put forward several reasons why GIs are emerging as a likely obstacle in FTA 

negotiations between the Republic of Korea and the EU. Snyder (2008) examined complex constitutional 
and regulatory issues concerning the enhanced protection for GIs in relation to TMs in the US context. 
Waggoner (2008) discussed the gains expected to accrue to the US in adopting the European approach 
toward enhanced protection for GIs. 
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genericism. Some of the economic costs and benefits of an EU-style GI 
protection in ASEAN are discussed in Section IV. 
 
A. Scope and Definitions 
 

Concerning the volume of GIs, the number of non-regional GIs that 
AMSs and other developing countries may be obliged to protect far outweighs 
the number of (locally developed and registered) GIs for which these 
countries may gain protection overseas (e.g., in the EU). Between 1993 and 
September 2008, for example, some 801 PGIs and PDOs were registered by 
the European Commission—with about 168 for cheese, 199 for meat and 
meat-based products, 177 for fresh and processed fruits and vegetables, and 
121 for olive oils and fats.27 The same European Commission register includes 
beers and non-alcoholic beverages, but it does not cover some 4,000 names of 
wines and spirits (including wine-based spirit drinks) recognized generally as 
(national) appellations of origin in the EU (rather than registered on a separate 
list as such) (Nixon Peabody LLP 2005).28 

In comparison, only a handful of GIs have been registered in ASEAN—
for example 19 GIs in Thailand and 11 GIs in Viet Nam up to mid-2008.29 No 
GI from ASEAN has been on the register of the European Commission, 
although Thailand is applying to register Thung Kula Ronghai jasmine rice as 
a PGI in the EU. To date, Café de Colombia is the only non-EU PGI on that 
register. Coffee beans have been a major source of export earnings to 

                                                           
27See European Commission (2008a). In addition, 270 applications had been made for the 

registration of new PDOs and PGIs and another 110 applications had been made for amendment to 
specifications in current PDOs and PGIs. 

28It should be noted that EC Council Regulation 479/2008 on the common organization of the 
market in wine, in force from August 2008, introduces wide-ranging, basic reforms concerning the 
production, making, labeling, and marketing of wines. In particular, the current appellation systems for 
wines from different national systems will be consolidated into PGIs and PDOs, with due safeguard given 
to well-established national quality systems (European Commission 2008c).  

29The 19 GIs registered in Thailand were mostly for human consumption: jasmine rice from Surin 
and Thung Kula Ronghai; golden aromatic rice of Sakon Dhavapi Haang and rice from Sangyod Muang 
Phattalung; coffee beans from Doi Chaang and Doi Tung; Chaiya salted eggs; pineapples from Nanglae, 
Chiangrai Phulae, and Sriracha; Chainat Khaotangkwa, and Nakornchaisri pomeloes; Surat Thani oysters; 
Trang roast pork; Phurua Plateau wine; and Phetchabun sweet tamarind. Other registered GIs were Mae 
Jaem Teen Jok fabric, Lamphun Brocade Thai silk, and Praewa Kalasin Thai silk. Application for GI status 
was made for Mud Mee Thai silk from Channabot in Khon Kaen province. The 11 GIs on register in Viet 
Nam comprised Shan Tuyet Moc Chau and Tan Cuong tea, Phu Quoc and Phan Thiet fish sauce, Binh 
Thuan dragon fruit, Buon Ma Thuot coffee, Doan Hung grapefruit, Lang Son anise, Hai Hau fragrant rice, 
Thanh Ha litchi, and Vinh oranges. There were six applications for registration as GI products (e.g., various 
kinds of foodstuffs and carved furniture) in Indonesia as of February 2008. It is believed that Kintamani 
Bali Coffee has fulfilled the administrative and examination requirements and so may have proceeded to 
registration. Information and details on the IPR systems and regulations in AMSs are provided by the EC–
ASEAN Intellectual Property Rights Cooperation Programme (ECAP II) (2007). 
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Colombia. However, producers in this country had encountered recurrent 
enforcement problems as TMs and certification marks were not able to 
prevent false labeling and the widespread use of “Colombia-type” or 
“Colombia-blend” expressions by external producers and roasters. Such unfair 
business practices had had an adverse impact on global consumer confidence 
in the quality and consistency of Colombian coffee beans.30 

Concerning the scope of coverage, GIs in AMSs comprise not just 
agricultural foodstuffs but also handicrafts and products of industry.31 Within 
the food categories, most GIs in ASEAN are unlikely to be a major source of 
foreign exchange earnings in the EU, or elsewhere for that matter, largely 
because of different food cultures and preferences. A clear exception is rice, 
of which several AMSs have been among the world’s largest exporters. But 
the opportunities to differentiate an otherwise relatively homogeneous export 
commodity and gain a price premium on the specific types of high-quality rice 
now protected as GIs in Thailand and Viet Nam have yet to be tested and 
exploited in the principal export markets (namely North America and the EU). 

Meanwhile, the non-food GIs (such as textiles and silk fabrics in 
Thailand) are not eligible for registration and protection as PDOs and PGIs in 
the EU at present, unless there is an agreement otherwise at the multilateral 
DDA negotiations or, less likely, a plurilateral agreement with the EU. Yet 
among many other things, indigenous textiles and silks may well prove to be 
one of the most tangible and strongest statements of ASEAN’s rich and 
diversified regional and ethno-cultures and natural environment.32 Such 

                                                           
30In response, the National Federation of Coffee Growers of Colombia decided to apply for a 

denomination of origin in Colombia in December 2004. This application was approved in February 2005 
and the federation followed through with an application to the European Commission for registration of 
Colombian coffee beans as a PGI in June 2005. The then-prevailing two-year scrutiny and opposition 
period expired in June 2007 and the registration of Café de Colombia as a PGI was made by the European 
Commission in September of the same year. 

31The GI coverage in these countries is defined in the following legislation: Article 2(2) of 
“Government Regulation of the Republic of Indonesia Number 51 Year 2007 Regarding Geographical 
Indication;” Section 2 of “Geographical Indications Act 2000” of Malaysia; Section 2 “Geographical 
Indications Act 1998” of Singapore; and Section 3 paragraph 3 of “Act on Protection of Geographical 
Indication B.E. 2546 (2003)” of Thailand. The “Intellectual Property Law” of Viet Nam does not specify 
the boundaries of protected GIs.   

32Indigenous and ethnic textiles and silk fabrics are often considered as an intangible cultural 
element with limited commercial appeal and potential. Such textiles and silks display a very large range of 
patterns and motifs with varying color shadings and nuances, and expressions of spiritual and aesthetical 
aspirations and values. Most of the color combinations and representations are not only specific to 
particular ethnic groups and lines of descent, but are also specific to the production techniques concerned 
(e.g., from the cultivation of silk worms and weaving of silk and cotton, to dyeing techniques and color 
ingredients, to the types of traditional handlooms and techniques of fabric weaving and embroidery). Under 
an appropriate regime of protection, including as PGIs and PDOs, the production and processing of textile 
and silk fabrics may become a valuable source of local employment and cash incomes, and an important 
means for the preservation of indigenous culture, knowledge, and technologies. The Tai textiles of the 
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artisan products can be an important commercial resource and ecotourist 
attraction if suitably developed and promoted, including as GIs. The growth 
of the cottage enterprises for Thai silk into a dynamic, diversified, and 
competitive world-class industry is a pertinent and eloquent example. 

TRIPS explicitly provides for speedy and inexpensive protection for 
textile designs. This is a contrast to the more complex procedures for the 
protection of other (conventional) industrial designs, which have to be new or 
original, and which are not dictated essentially by technical or functional 
considerations (Article 25.1). WTO members are required to ensure that the 
requirements for securing protection of textile designs do not unreasonably 
reduce opportunities for stakeholders to seek and obtain such protection, 
especially with respect to cost, examination, and publication. Members are 
free, however, to meet this obligation through their industrial design law or 
copyright law (Article 25.2). 

If GIs are not protected in a product’s country of origin, they cannot be 
protected at the multilateral level and in AMSs. Thus, the very small number 
of registered GIs in ASEAN raises several worrisome implications. It may 
reflect the recent introduction of GIs as a new class of IP assets in TRIPS and 
WTO members in the region. It may also be due to limited institutional 
capabilities and resources for examination and registration. Another 
explanation of the small number may be inadequate local awareness of GI 
application standards and requirements and of the costs and benefits of GI 
development and commercialization.33 Means for enhanced capacity building, 
public awareness, and information dissemination for “catching up” purposes 
are pertinent and should be considered in these contexts. Several other 
important policy implications and options will be examined when issues 
relating to generic or customary names are discussed in Section III.C.  

                                                      
Mekong region (covering the southern People’s Republic of China and the northern regions of Lao People’s 
Democratic Republic, Thailand, and Viet Nam) are a case in point (Connors et al. 2006). 

33Notably, stakeholders in India had earlier been successful in contesting a patent (number 
5,663,484 with 20 claims of inventiveness and novelty) on basmati rice lines and grains granted to RiceTec, 
Inc. in September 1997 by the United States Patent and Trademark Office (USPTO). This was a huge 
victory for Indian farmers in Punjab, Haryana, and Uttar Pradesh, where this long-grain aromatic rice has 
long been cultivated. The economic and social losses involved could have been enormous: exports of 
basmati rice, worth about US$250 million in the early 1990s, rose to US$596 million in 2005. Nevertheless, 
local efforts to register basmati rice as a GI have not been successful in India. The application was filed 
with the Geographical Indications Registry in August 2004 by the Heritage Foundation, a trust composed 
mainly of rice millers and exporters based in Karnal, Haryana. The Registrar found in December 2008 that 
the application was flawed in terms of representation in the trust of basmati growers and farmers and was 
also lacking the requisite supportive data (Economic Times 2008). 
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B.  Priorities and Coexistence 
 

Systems for IPR protection are typically characterized by the traditional 
principle of priority, such as “first in time, first in right” (Articles 1–12 of the 
Paris Convention), embodied in TRIPS as the basis for resolving conflicts 
between IPRs (Christensen and Hansen 2006, Evans and Blakeney 2006).34 
The same principle is also upheld in most partners of ASEAN FTAs 
(especially ANZ and Japan), and in the TRIPS-compliant regimes on GIs in 
ASEAN, including provisions on exceptions for prior use.35 Generally, then, 
the TRIPS-plus priority rights accorded to PDOs and PGIs over both prior and 
later TMs are likely to pose several other contentious issues in ASEAN–EU 
FTA negotiations and in implementation. 

At one level, products from well-known geographical localities or 
regions in AMSs may already have been protected by TMs. With the 
development and commercialization of GIs, additional businesses may be set 
up in, or relocated to, those geographical areas to take advantage of their 
current commercial attraction and prospective development potential. Thus, 
legal and commercial conflicts within AMSs may come from applications for 
registration of GIs that contain signs or indications of visual and/or aural 
similarity to those in the existing TMs. As noted earlier, those applications 
can be refused under TRIPS but may not be denied under the EU regime. 
Likewise, the considerable language and phonetic similarities shared by 
several groups of AMSs may also cause legal and commercial complications, 
especially if the products concerned are traded regionally and globally. Such 
similarities mean a substantial chance of aural closeness existing between a 
TM registered, for example, in one AMS and a GI registered in another AMS. 

In those regards, the case law developed by the EJC may shed some 
light. In its rulings on the case Gerri v. Kerry Spring natural mineral waters in 
January 2004, for instance, the ECJ did not specifically exclude the 
concurrent use of a GI as a TM from the protection accorded to that GI.36 The 

                                                           
34Thus, a mark or sign identical or similar to a registered TM for the same or similar kind or class 

of goods or services cannot be registered. This is because the likelihood of confusion shall be presumed in 
case of the use of such mark or sign (TRIPS, Article 16.1). Rangnekar (2003) discusses briefly the real and 
imminent overlap between TMs and GIs.  

35See, for example, “Government Regulation of the Republic of Indonesia Number 51 Year 2007 
Regarding Geographical Indication,” Article 27(2); “Geographical Indications Act 2000” of Malaysia, 
Section 28(1) and 28(2); “Geographical Indications Act 1998” of Singapore, Section 7(1) and 7(3); and 
“Act on Protection of Geographical Indication B.E. 2546 (2003)” of Thailand, Section 28, paragraphs 2 and 
4. The relationships between (prior) TMs and GIs are not specified in the GI laws in Thailand and Viet 
Nam, however. 

36The case had been referred to the ECJ by the German Supreme Court in January 2002. It should 
also be noted that natural mineral waters and spring waters were subsequently excluded from the scope of 
GI protection under EC Council Regulation 692/2003 because of huge difficulties in administration. 



TRADEMARKS AND GEOGRAPHICAL INDICATIONS  183 

 

mere fact that there may be public confusion between a GI and a TM is not 
sufficient to conclude that the registration and use of the GI concerned in the 
course of trade is not in accordance with honest practice in business and 
industry, or is not done in good faith. It is thus for the national court to assess 
all the relevant circumstances, including the shape and labeling of the bottle in 
this particular case, to determine whether the producer of a product bearing a 
GI is unfairly competing with the TM owner (Hall 2004). On the other hand, 
it is a prerequisite for the national court to assess all the relevant 
circumstances to determine whether the registration of a prior TM (e.g., 
Cambozola in Austria since 1983) was done in good faith before the 
application for registration of a PDO (in this case, the registration of 
Gorgonzola in Italy, the country of origin, in June 1996).37 

At another level, there is the cutoff date of 1 January 1996 for 
coexistence between TMs and GIs allowable under EC Council Regulation 
510/2006. This considerably narrows the scope and applicability of the 
limited exceptions concerning TM rights in TRIPS Article 17. The provision 
may have had the effect of depriving owners of TMs registered or acquired 
after the above date of both their legitimate right to take action against the 
confusing use of (similar or conflicting) GIs and their legitimate interest in 
using these TMs in the normal course of production and trade. Those TMs 
notably had not been at risk under the repealed EC Council Regulation 
2081/92. How a cutoff date, if any, for coexistence between GIs and TMs in 
ASEAN is to be handled would be another difficult policy issue in FTA 
negotiation and in implementation. The cutoff date provision in the EU has 
caused much disquiet among WTO members, especially those relying mainly 
on the TM system for the protection of GIs.38   

More generally, there are real possibilities of valuable rights and brand 
leadership from valid, well-known, and prior TMs being lost or eroded in 
major and highly competitive markets (e.g., for fish sauce and rice, newly 
protected as GIs in Thailand and Viet Nam). Externally, the most famous case 
of diluted rights relates to the TMs “Budweiser” and/or “Bud.” These are 
subject to restrictions or termination in several EU countries because they are 

                                                      
Several names of natural and mineral waters had already been registered by the European Commission, and 
these GIs will be removed from the register when the transition period ends on 31 December 2013 (Rovamo 
2006). 

37In March 1999, the ECJ ruled in the Cambozola case filed in 1997 that the concept of good faith 
must be viewed in the light of the entire body of legislation, both national and international, in force at the 
time of application for TM registration. The TM owner is obliged to take all reasonable steps to ensure that 
the use of the TM was compatible at least with national law in force at the time (Directorate General 
Enterprise and Industry of the European Commission 2006, Rovamo 2006).  

38The EC is addressing this issue with a number of proposed amendments to TRIPS currently under 
DDA negotiation (Evans and Blakeney 2006,  Rovamo 2006).  
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in conflict with the PGIs for beer, Budějovické pivo, and Českobudějovické 
pivo, granted to a brewer from the Czech Republic (Appendix). Likewise, 
Kraft Foods has been forced to sell its product as “Kraft Pamesello Cheese” in 
the EU so as to comply with the protection of Parmigiano-Reggiano (or 
Parmesan) as a PDO in the EU.39 For illustrative purposes, a selected number 
of other well-known cases in the EU are summarized in the Appendix.  
 
C.  Generic Terms 
 

The matter of generic terms may introduce several other issues in 
ASEAN–EU FTA negotiation and in implementation. Generally under TRIPS 
and the current EC Council Regulation as well as in most AMSs, registration 
and hence protection is not accorded to geographical names (or in the 
Philippines, marks)40 consisting of signs or indications that fall into two 
categories: signs or indications that have become generic or customary locally 
(without regard to the country of origin), and those that are disused or not 
protected in the country of origin. On the other hand, however, protected 
names may not become generic in the EU (EC Council Regulation 510/2006, 
Article 13.2), an important provision carried over from the Lisbon Agreement. 
Among AMSs, Indonesia also has a similar provision, namely that a registered 
GI cannot fall into the public domain.41 

Little information exists on the number of geographical terms and 
names that may have become generic or customary in an AMS or a group of 
AMSs. In addition, it is also not well known how many terms (or their 
linguistic equivalents) for goods are considered geographically significant in 
some AMSs but generic or customary in some other AMSs. Meanwhile, the 
local verification of generic and customary names may be a highly 
challenging task. A comparative perspective can be gleaned from the 
extensive efforts, complex procedures, and legal defenses that the European 
Commission has to make, follow, and manage to ensure a judicially credible 
verification process. In particular, feta was declared by the European 
Commission as a PDO in October 2002 after a 15-year tussle in verification 
within and outside Greece and several legal cases against the European 
Commission filed by Denmark, France, and Germany (Appendix).  
                                                           

39Kraft Foods began producing its own version of Parmesan cheese in the US way back in 1945. 
Parmesan is the French term for Parmigiano; both terms mean “of Parma.” As a PDO, Parmigiano-
Reggiano can only be produced in Parma, Reggio Emilia, Modena, Bologna, and Matua. However, 
Parmesan is a generic term outside the EU and the proposed repatriation of such generic terms by the EC is 
another contentious issue for negotiation under the DDA. 

40“The Intellectual Property Code of the Philippines 1998,” Section 123.1(g), (h), and (i). 
41“Government Regulation of the Republic of Indonesia Number 51 Year 2007 Regarding 

Geographical Indication,” Article 2(4). 
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For AMSs, a more basic issue is, firstly, whether they may wish to 
consider a different and selective approach toward the issue of genericism. In 
other words, genericism could be treated as an open issue and on a case-by-
case basis. Where merited, therefore, protection could be granted to names 
and terms that are currently considered as generic or customary in ASEAN or 
parts of the region. The grounds in support of such a differentiated approach 
include the comparatively recent incorporation of GIs as a new class of IP 
assets in TRIPS and subsequently in the laws and regulations of WTO 
members in ASEAN. As such, there may be problems involving the adequacy 
of institutional capabilities and resources in examination and registration, and 
of public awareness and familiarity concerning standards and procedures for 
GI applications and the costs and benefits of GI development and 
commercialization, as noted earlier.  

A second issue of concern regarding generic terms is that the lack of 
protection until the (comparatively) recent entry into force of TRIPS may 
have rendered potentially qualified GIs customary or generic and thus 
unprotectable in the AMSs as well as multilaterally. This may have allowed a 
much wider use of those potential GIs, in their original and/or translated 
forms, within and outside ASEAN. Such unregulated usage, in turn, may have 
caused a significant dilution or erosion of the reputation of those indications. 
Additionally, some current and prospective GIs in ASEAN may have suffered 
from diluted or eroded reputations because many TMs might have been based 
on, and registered with, the indications in question.42 

Indeed, famous names and terms such as basmati and jasmine rice, 
Darjeeling and oolong tea, neem and turmeric, batik and Mud Mee silk, 
arabica coffee and kiwifruit, and India rubber and chinaware may not enjoy 
universal protection as GIs at present. Arguably, the genericism of those terms 
does not necessarily make their usage or exploitation any less of an IPR 
misappropriation and/or misrepresentation (Waggoner 2008, 
Rangnekar 2003). In the worst-case scenario, the possibilities of usurpation, 
including bio-piracy, by unauthorized parties cannot be discounted.43 Some of 
                                                           

42For perspective, there were 75 registered TMs and pending applications for TMs in India 
embodying the term basmati rice as of November 2005 (Chandola 2006). 

43Although there is no accepted definition of “bio-piracy,” the concept is generally understood as 
the appropriation, without prior informed consent and benefits-sharing arrangements, by individuals or 
institutions of proprietary or monopoly control over, for example, traditional knowledge and technologies 
that have been discovered, improved, accumulated, and shared by indigenous peoples over centuries. Such 
misappropriation may be due to the granting of “wrong” patents that are neither novel nor inventive as 
regards the knowledge and technologies already in the public domain. Alternatively, the misappropriation 
may be due to the granting of the “right” patents because domestic laws and regulations on standards of 
patentability are low or because public disclosure of traditional knowledge or indigenous technologies is 
not regarded as prior art. The granting and revocation of certain patent claims in the basmati rice, turmeric, 
and neem cases are pertinent in the above contexts.  
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the many attempts made to register TMs for GIs and other well-known marks 
and signs and to obtain exclusive proprietary rights (e.g., through patenting) 
over biogenetic resources indigenous to Asia, among other countries and 
regions, will be discussed briefly in the next section. 

A third consideration concerns the registration of PGIs and PDOs, 
which has been sanctioned by the European Commission. At one level, a 
considerable number of the registered GIs were formerly generic terms or 
common names in many countries inside and outside the EU (e.g., feta and 
Parmesan). At another level, concerted efforts have been made by the EC to 
repatriate or claw back some 41 names (with 28 for wines and spirits) in their 
proposals for negotiation under the DDA. These names have become generic 
or customary in many non-EU WTO members and have been used by non-
original or non-EU producers to brand and market their goods outside the EU. 
The terms proposed for repatriation include Parmesan, bologna, Gorgonzola, 
Roquefort, feta, Chablis, port, sherry, Burgundy, and champagne.  

The proposed claw-back, if successful, would prevent non-regional or 
non-designated producers from using those terms on their products, even if 
such usage neither misleads the public (as to the origin of the items 
concerned) nor constitutes an act of unfair competition (because of prior usage 
and commerce). However, there remains the uncertain status of protection for 
a translated GI. The WTO panel (April 2005) and the Court of Appeal in 
Sweden (January 2006) had ruled that protection for a GI is not extended to 
its translated form or other signs, except in cases of misuse by third parties or 
where the translated form or signs were specifically entered into the European 
Commission register. Those rulings would have implications on a large 
number of generic names in their translated forms in non-EU countries 
proposed for repatriation by the EC; examples include port for Oporto and 
sherry for Jerez (Noda 2005).  

 
IV. ECONOMIC SPILLOVERS AND POTENTIAL 

 
Comparative advantage, commercial interests, and other developmental 

prospects constitute perhaps the heart of the matter. They are also colored by 
the increasingly fierce competition among interdependent countries for 
external markets, supply sources, and strategic alliances. TRIPS-plus, EU-
style protection of GIs is not yet obligatory under the FTAs that ASEAN has 
concluded with six dialogue partners (ANZ, People’s Republic of China, 
India, Japan, and Republic of Korea). However, such protection will likely be 
one of the focal areas for negotiation under the ASEAN–EU FTA. Some of 
the economic-related issues in FTA negotiation and in implementation will be 
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the focus of this section. An agenda of outstanding matters for policy attention 
and further research is mapped out in Section V.  
 
A.  Major Suppliers 
 

At first glance, European food culture is markedly different from those 
in ASEAN and in several other regions of the world. On the supply side, 
nevertheless, GI products make up a substantial portion of EU earnings on 
global agricultural exports. Demand-wise, ASEAN (including its vibrant 
tourism sector) has been a sizable import market (in absolute terms) for food 
and beverage products from both EU and non-EU producers. Many of the 
latter are highly competitive suppliers and exporters to ASEAN (and to other 
non-EU regions) of products that compete directly with, or are good 
substitutes for, similar items designated as PGIs and PDOs and imported into 
ASEAN from the EU.44 Such imports include a wide range of temperate-zone 
and other high-quality foodstuffs (such as meat and meat-based goods, dairy 
and related goods, fruits and nuts, grains and vegetables, and olive oils and 
other derivatives) and beverages (beer, wines, and spirits in particular). 

A selected number of agro-based foodstuffs and alcoholic beverages 
imported into ASEAN from the major suppliers are listed in the Table.45 The 
value of such imports has been substantial in absolute terms, averaging some 
US$3 billion a year in the mid-2000s. The region’s import spending on 
products listed in the Table is divided almost equally between those from EU 
producers (some 47 percent on average during 2004–2006) and those from 
ANZ suppliers (around 44 percent). For products listed in the Table, EU 
exports to AMSs were worth US$1,563.3 million in 2006. Their composition 
was dominated by spirits (US$759.7 million), wines (US$282.8 million), 
concentrated and sweetened milk products (US$204.3 million), and butter and 
related goods (US$154.1 million). 

                                                           
44Only a few PDOs and PGIs from the EU are currently registered specifically in AMSs (e.g., 

champagne and cognac in Thailand as of February 2008). However, the registration of such designated 
products can be expected to increase over time, which may affect imports from non-EU suppliers. 

45The Table does not contain ASEAN import spending on wheat flour, other kinds of meat 
(especially beef), and other cooking and salad oils. For all practical purposes, these imported products do 
not feature as competing against GI products of the EU. ANZ are a key supplier of such imports in ASEAN, 
which has been an important market for wheat grains and wheat flour from Australia. 
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ASEAN Imports of Selected Food and Beverage Products, 2004–2006 
(US$ million and percentage of total in brackets) 

Import Sources  2004 2005 2006 
EU-15 1,232.8 (46.2) 1,487.2 (48.1) 1,563.3 (47.3) 
Australia 590.0 (22.2) 660.8 (21.3) 717.2 (21.7) 
New Zealand 639.6 (24.0) 689.0 (22.3) 721.4 (21.8) 
United States 203.8 (7.6) 256.8 (8.3) 304.5 (9.2) 
Total imports 2,667.2 (100.0) 3,095.8 (100.0) 3,306.4 (100.0) 

ASEAN = Association of Southeast Asian Nations; EU = European Union. 
Note:  Imports comprise (i) ham, pork, and pork-based products; (ii) milk, cheese, butter, and other dairy goods; 

(iii) olive oils; and (iv) beer, wines, and spirits. 
Source: ASEAN Secretariat, ASEAN Trade Statistics Database. 

 
ANZ exports of the same types of products to ASEAN were only 

slightly lower at US$1,438.6 million in 2006. Concentrated and sweetened 
milk products (US$377.2 million), butter and related goods 
(US$96.4 million), ham and pork-based items (US$76 million), and cheese 
and wines (US$59 million each) constituted the bulk of Australia’s 2006 
earnings of US$717.2 million from exports to ASEAN of products listed in 
the Table. The corresponding figure for New Zealand was US$721.4 million 
with exports to ASEAN being dominated by concentrated and sweetened milk 
products (US$522.1 million). Another US$118.9 million came from butter 
and related fats and a further US$45.3 million from cheese. 

In relative terms, ASEAN is a very important market to New Zealand 
for products in the Table, and a comparatively important market to Australia. 
AMSs, however, are a relatively small market for the United States (US) and 
the EU for products in the Table. In 2006, for example, those products 
accounted for some 2 percent of ASEAN spending on total imports from the 
EU, 5 percent in the case of Australia, but as much as 32 percent in the case of 
New Zealand. In contrast, the relative importance of the same products is 
negligible (0.4 percent) in terms of total ASEAN imports from the US. The 
main imported goods from this country were concentrated and sweetened milk 
products (US$197.4 million), butter-based goods (US$54.6 million), spirits 
(US$18.1 million), wines (US$11.2 million), and cheese (US$7.8 million). 
 
B. Cost Implications and Trade Options 
 

1. Trade Flows and Adjustment Costs 
 
An FTA-based EU system of protection for GIs in AMSs would likely 

give rise to regulatory and implementation problems vis-à-vis ASEAN 
obligations in other FTAs, the ASEAN–ANZ FTA especially. Many of the 
goods imported from ANZ bear marks or signs that are regarded as, or may 
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constitute, infringements of similar PGIs and PDOs from the EU (e.g., 
Camembert, Danablu, feta, Gorgonzola-style cheese, Parmesan, Danish and 
Polish salami).46 As such, the enforcement of EU-style GI protection would 
likely reduce AMSs’ imports of competing products from non-EU countries, 
especially those from ANZ. Equally important, local prices for GI-protected 
and imported goods are likely to be higher, due to the consequent adjustment 
costs incurred by suppliers and reduced competition. In many cases, these GI-
related trade losses would subtract from the overall benefits of FTA trade 
liberalization (Evans and Blakeney 2006). 

Indeed, all non-EU producers and exporters to ASEAN of such 
competing products will incur considerable commercial risks if they continue 
to brand and market their products with marks, signs, and indications 
protected as PDOs or PGIs in the EU. In particular, Denmark is a significant 
producer of feta cheese in Europe. For compliance purposes, however, a 
major Danish producer of this cheese had to re-brand its product as “Apetina” 
cheese for sale in the EU and elsewhere. Likewise, Germany was found by the 
ECJ to be non-compliant for allowing the use of another PDO, Parmesan, for 
locally produced cheese.47 But re-branding and reprocessing also carry risks in 
terms of consumer perception and loyalty and hence market leadership and 
shares, as well as adjustment and marketing costs. 

The cost and administrative implications involved in re-branding and 
reprocessing are one of the major points of contention under DDA 
negotiation. To mitigate adjustment problems, the European Commission has 
provided for transition periods of between 5 and 15 years for GI-infringing 
products. The maximum transition period is available to goods that have been 
in existence for at least 25 years. The transition time aims to allow the 
affected companies and producers to dispose of remaining inventory, come up 
with new product names and new labels, and reeducate consumers through 
advertising campaigns. One technique companies could use during the 
transition period would be phasing in new labels incorporating both the 
infringing GIs and the new product names (Waggoner 2008). 

                                                           
46Wines and spirits may be a partial exception because of bilateral agreements between the EC and, 

for example, Australia and the US. In particular, the bilateral agreements provide for the phasing out of the 
use of semi-generic terms and European regional names, such as champagne, Chianti, port, Chablis, or 
Burgundy in Australia and the US in return for market access in the EU. The use of 17 of such terms on 
new wine labels sold in the US would be prohibited from December 2006 (Snyder 2008). 

47The case was brought against Germany by the European Commission in 2005. The EJC ruled in 
February 2008 that, although Parmesan is translated from the French for Parmigiano-Reggiano, the two 
terms are synonymous and are protected as PDOs not just individually but also together (Filemot 
Technology Law Ltd. 2008). The judgment was based in part on an earlier case law concerning another 
PDO for cheese, Gorgonzola. 



190  ASIAN DEVELOPMENT REVIEW 

 

2. Trade Potential and Negotiation Options 
 
Having looked at the potential costs, we must now estimate and factor 

in the potential benefits ASEAN stands to gain from the development and 
commercialization of GI-based products. Such returns include the associated 
revitalization and preservation of rural regions, ethno-cultures and skills, and 
environmental quality and bio-diversity in AMSs. Indeed, the potential for 
development and commercialization by AMSs of non-traditional IP assets is 
significant at the domestic, regional, and international levels. ASEAN is well-
endowed with traditional knowledge and indigenous technologies, agricultural 
and food resources, and biogenetic materials and handicrafts. In addition to 
food items and beverages for human consumption, GIs from ASEAN can 
cater to sophisticated markets and market niches in natural medicine, culinary, 
cosmetic, specialty, and other lifestyle products. 

There are strong indications that GIs are well-placed to capitalize on the 
new trends in consumer demands away from commonplace, mass-produced 
products of uncertain quality, reliability, safety, and environmental 
friendliness or eco-compatibility in consumption, sourcing, and disposal. A 
multi-country survey by the Boston Consulting Group in 2003 showed that 
once basic needs are met, shoppers would pay a price premium of up to 200 
percent for lower-volume, niche and/or customized products of technology, 
functionality, and emotional, social, and environmental appeal.48 

It is worth noting that health-care and agro-processed products are 
among the fastest growing exports from ASEAN. Between 2003 and 2007, for 
example, earnings on health-care products went up from just US$11.5 billion 
to US$24.8 billion. The corresponding figures for agro-processed goods were 
US$11.8 billion and US$26.2 billion. However, the nature and composition of 
exported health-care and agro-processed products, and the range and 
importance of GI-based elements embodied in such products, remain to be 
identified by further research in ASEAN. For perspective, some 119 plant-
based compounds were used in the multi-billion-dollar pharmaceutical 
industry worldwide in the mid-2000s. About three quarters of them had the 
same or related uses as the medicinal plants from which the compounds were 
extracted, based, or derived. A large proportion of those biogenetic resources 
came from the developing world (Andersen 2006). 

The importance attached to GIs by the EU is evident in the typical 
TRIPS-plus template on GIs in bilateral and plurilateral association 

                                                           
48These consumer goods range from highly sophisticated vacuum cleaners, audio-video equipment, 

and camera cell phones to specialty lifestyle products such as proprietary olive oils, cheese, wines, and 
other foodstuffs of certified origin, high quality, and high safety standards (Newsweek 2004). 
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agreements and EPAs concluded by the EU thus far. Among the options for 
consideration by ASEAN in ASEAN–EU FTA negotiation are the 
possibilities of a soft-provision or best-endeavor approach, supplemented by 
some other trade-offs, for TRIPS-plus obligations on GI protection. 
Concerning IP-related matters, these trade-offs may include commitments by 
the EU in extending technical expertise and cooperation funds for regional 
capacity building in the development and commercialization of GIs as well as 
for the ancillary human and institutional infrastructure in examination and 
registration of GIs. The pressing needs in all those areas were pointed out 
earlier. As another trade-off, longer timelines may be accorded to all ASEAN 
economies, both developing and least developed, for the implementation of 
IP-related provisions.49 The retention of certain TRIPS-consistent provisions 
on copyrights and related rights in the ASEAN–EU FTA is another trade-off 
option.50 

Concerning market access, the possible trade-offs include improved 
market access, including tariff preferences, for exports of ASEAN and/or 
certain less developed AMSs to the EU, especially textiles and clothing, and 
agro-based products.51 These are priority sectors for integration in ASEAN, 
and the consequent FTA-driven gains may be particularly significant for local 

                                                           
49In the EU–CARIFORUM EPA, there is a long implementation period for provisions in the IP 

section: 2014 for CARIFORUM signatory members and 2021 for Haiti, the only least developed country in 
this grouping (Article 140 b). 

50The premier copyright treaty is the Berne Convention for the Protection of Literary and Artistic 
Works of September 1886 (as subsequently revised and amended). This Convention forms the substance of 
the copyright provisions in TRIPS. However, accession to the WIPO Copyright Treaty of 1966 and WPPT 
of 1966 has become almost a standard requirement in the association agreements and EPAs concluded by 
the EU. These two WIPO “Internet treaties” embody a collective effort to achieve a more uniform legal 
foundation for copyright protection in the (borderless or non-territorial) digital era. Nevertheless, they also 
contain TRIPS-plus provisions and add complex layers to substantive rules and standards on copyright 
protection. It should also be noted that both Australia and Singapore, two members of those treaties, will 
not apply or will limit certain provisions of WPPT Article 15(1) concerning certain uses and modes of 
communication of phonograms.  

51ASEAN as a whole has lost significant market share in textiles and clothing products in the EU, 
mostly to the People’s Republic of China. Thus, such a negotiated trade-off would be particularly helpful to 
many AMSs that have depended heavily on textiles and clothing exports for foreign exchange earnings and 
mass domestic employment (e.g., Cambodia, Indonesia, Lao People’s Democratic Republic, Thailand, and 
Viet Nam). It would also stimulate the formation of further cross-border linkages with East and South Asian 
producers for leveraged collective efficiency and competitiveness in textiles and clothing supplies. On the 
other hand, several AMSs are strongly competitive in the export of agro-based and fisheries products, two 
priority sectors in terms of domestic importance and export earnings. The widened market access to the EU 
so negotiated is helpful in further building up AMSs’ current advantage in a highly competitive marketplace 
as well as in fostering further production linkages and integration within ASEAN. Indeed, the integration of 
12 priority sectors, including agro-based processed products and fisheries, is to be accelerated so as to 
underpin the establishment of the ASEAN Economic Community in 2015. For a more detailed discussion 
on textiles and clothing and on the priority integration sectors in ASEAN, see Wattanapruttipaisan (2005 
and 2007). 
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employment creation and/or foreign exchange earnings. This overarching 
consideration may prove more crucial in the calculus of domestic political 
economy in AMSs than the higher prices of GI products and reduced 
competition in a (comparatively) small segment of the import sector. This 
segment may also be less vocal and have less well connected constituencies 
and consumers. The costs and benefits of all these options and possibilities, 
among many other pending items on the GI-related agenda, merit due analysis 
and consideration. 

 
V. AGENDA FOR POLICY CONSIDERATION 

AND FURTHER RESEARCH 
 

As indicated in the preamble to TRIPS, IPRs are “private rights” and all 
forms of proprietary ownership are in varying degrees restrictive to open 
trade, business competition, and public access. Regarding GIs specifically, 
their regulation and protection have a far reaching impact on a variety of 
economic and equally important non-economic factors and forces with 
complex relationships.52 As such, a principled case for increased and extended 
protection of GIs has emerged as more important; the issues involved have 
bridged the divide between developed and developing countries.53 
Nevertheless, opinions among developing countries—and especially in 
smaller and lower-income economies—remain divided regarding the 
enhanced and extended protection for GIs and the associated administrative 
and financial costs and benefits (see, for example, Waggoner 2008, Evans and 

                                                           
52Among the non-economic elements are (i) the protection, preservation, and revitalization of 

traditional skills and knowledge and the integrity and diversity of indigenous cultures and biogenetic 
resources, and (ii) the security of open access and the associated mutual sharing of benefits. In these 
contexts, GI is a necessary but far from adequate instrument for protection, in part because there are no 
mechanisms for benefit sharing in GI systems. Supplementary means currently available at the multilateral 
level include the Convention for the Protection of New Varieties of Plant of 1961. This instrument contains 
uniform and clearly defined principles for the protection of plant breeders’ rights, and the convention’s 
1991 version (which came into force in 1998) provides the most extensive protection for plant breeders. 
The concept of farmers’ rights was introduced (through the Food and Agriculture Organization of the 
United Nations) in the Convention on Biological Diversity of 1992 (in force since December 1993). This is 
also the first international treaty to address the conservation, sustainable use, and equitable sharing of the 
benefits obtained from the utilization of biological diversity. The International Treaty on Plant Genetic 
Resources for Food and Agriculture of November 2001 (in force since June 2004) deals with similar 
concerns as embodied in the Convention on Biological Diversity but with a focus on promoting and 
ensuring sustainable agriculture and food security.   

53In 2002, for example, some 37 countries (both developed and developing) supported a proposal at 
the WTO aimed at extending enhanced protection for wines and spirits (TRIPS Article 23) to all GIs. 
Handicrafts are within the expanded boundaries of GI protection although it is not clear whether products of 
industry, as currently provided in the GI systems in several AMSs, are within the scope of such protection.  
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Blakeney 2006, Rovamo 2006, and Rangnekar 2003 and 2004a and the many 
references cited therein). 

The GI-related resources available contain useful information for policy 
as regards the legal and administrative aspects of protection and enforcement 
and, to a much lesser extent, development and commercialization of GIs 
(Rangnekar 2003). Practical lessons and insights have also been gained from 
the many GI-related disputes and their adjudication in the EU and at the 
WTO. Nevertheless, the existing resources do not provide sufficient guidance 
for consideration in FTA negotiation and in policy design and 
implementation, generally and in the context of ASEAN. Many pending 
issues in the rich agenda awaiting further policy-based research and 
information dissemination have been highlighted in the preceding discussion. 
For illustrative purposes, a number of these issues are examined in greater 
detail below. 

On the demand side, there are administrative, legal, financial, and other 
burdens and implications associated with maintaining an EU system for 
enhanced and extended protection for GIs. Among these burdens and 
implications are those of an institutional and infrastructure nature; those borne 
by holders of the GIs themselves, plus their investment in developing and 
protecting their GIs in domestic and external markets; those associated with 
the registration and protection of the significantly larger number of GIs from 
other countries, mostly the EU; those relating to the ripple effects of such 
protection on specific sectors and industries of the local economy (such as 
higher import prices and reduced import competition); and those arising from 
the implementation of FTAs with partners having different systems and 
arrangements for GI protection.  

Supply-wise, it is necessary to have a detailed mapping, firstly, of the 
range and specific categories of GIs that are of significant trade and 
development interests in AMSs at present and prospectively; and secondly, of 
the groups of stakeholders who have or will have benefited from the 
development and commercialization of such GIs. Significance can be 
measured in terms of, for example, the existing or potential cash income and 
foreign exchange earnings; local or regional employment generation; the 
revitalization and promotion of traditional skills, technologies, and 
knowledge; and the preservation and protection of local and indigenous 
cultures, bio-diversity, and environmental integrity. The stakeholder groups 
include domestic and external consumers on one side and on the other side, 
the growers and processors (e.g., cottage enterprises and the regional and 
other communities) and the transporters, distributors, and suppliers of goods 
and services across all stages of value creation or the supply chain. 
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Parameters in the mapping exercise include the specific strengths, 
weaknesses, opportunities, and threats facing (i) different categories of GIs 
endowed with significant commercial interests and prospects, and 
(ii) different groups of stakeholders in question. Such an exercise helps build 
up an accurate, balanced, and transparent picture of possibilities and 
constraints under current and emerging trade and development scenarios. In 
turn, this picture serves to underpin the follow-up policy and other actions and 
programs needed to take full advantage of present and future opportunities, 
including those being opened up further by ASEAN FTAs. In addition, a 
better understanding of possibilities and constraints will facilitate the design 
and implementation of specific policy measures, including the provision of 
incentives and the promotion of domestic and cross-border linkages and 
alliances. All these are necessary to equip and enable the pertinent stakeholder 
groups in managing the current and emerging constraints and challenges in 
the development, commercialization, and protection of their GIs.  

Business development support services (BDSs), including the 
associated infrastructure, are emerging for the specific categories of GIs and 
stakeholders identified in the mapping exercise.54 Regrettably, the range of 
coverage, quality, and affordability of IP-related BDSs has remained another 
pressing matter on the agenda for policy attention and resources across 
ASEAN. Adequate accessibility of such services is a major determinant of the 
success or lack of success in GI development, commercialization, and 
protection. Effective BDS inputs will be crucial, for example, in customized 
promotion campaigns to obtain a price premium for high-quality rice, 
particularly in the EU and North America. This is the case for many other 
regional products currently or to be protected as GIs in AMSs. 

BDSs are also indispensable for the time-consuming and costly 
maintenance of effective protection of IPRs, including GIs, especially in 
external jurisdictions. Indeed, concerted efforts were made, for example, by 
interested parties in India and third parties to revoke (external) patents granted 
in the basmati rice, turmeric, and neem cases.55 Additionally, some 15 
                                                           

54BDSs cover legal advice on registration, protection and enforcement, and other professional 
advice and access to databanks and information sources on external and domestic markets, on sanitary and 
phytosanitary standards, and on other (mandatory or voluntary) technical and conformance requirements. 
Another category of BDSs includes business planning for institutional and venture capital funding, and 
promotion activities (such as public relations and information dissemination) for better consumer awareness 
and acceptance in specific domestic and external markets, and research on markets and technologies. Yet 
another BDS class comprises marketing and supply chain management, and advice on and access to alliance 
formation and linkage facilitation for regionalization and globalization purposes. 

55RiceTec, Inc. attempted to enter the international basmati rice market with branded rice like 
“kasmati” and “texmati,” which were described as basmati-type rice. Through its own research and 
development, the company was granted a patent, with 20 claims of novelty and inventiveness, by USPTO in 
September 1997. Because of the significant built-up public pressure and the legal challenge of this patent 
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external applications for new TMs for basmati rice or its variations have been 
challenged with success by India’s Basmati Development Fund and 
Agricultural and Processed Foods Export Development Authority. Likewise, 
the Tea Board of India has mounted frequent legal defenses against the 
attempted registration in a large number of countries overseas of TMs 
considered by the Board as an infringement of Darjeeling tea, a registered GI 
in India (Srivastava 2005). Protection and enforcement are costly: some 
US$200,000 was spent by the Tea Board during 1999–2003 
(Rangnekar 2004b). The cases point to the heavy legal and other burdens that 
the maintenance of a GI, like the maintenance of many other IP assets, can 
impose. BDS inputs and other stakeholders’ support are important for dealing 
with these burdens. 

 
VI. CONCLUSION 

 
GIs and TMs, two independent and equal domains of IPRs, are subject 

to different regulatory systems among WTO members, including ASEAN 
FTA partners such as ANZ and EU. The EU has been a strong advocate at the 
bilateral and multilateral levels of its TRIPS-plus, specialized regime on GIs. 
The EU itself has experienced complex and novel issues in trade negotiations 
and recurrent commercial disputes in implementation relating to TMs and GIs. 
Thus, difficulties for mutual resolution could be expected in ASEAN–EU 
FTA negotiation as well as in the implementation of trade- and IP-related 
obligations and laws in AMSs whose regulatory systems on GIs are currently 
TRIPS-compliant.   

This paper has examined a wide range of substantive and financial 
issues—and the pertinent implications and options—arising from the delicate, 
overlapping, and problematic relationships between TMs and GIs. The paper 
focused on the specifications and scope of GI protection, priority rights and 
coexistence between TMs and GIs, and the treatment of generic and 
customary names and terms in the registration of GIs. The discussion 
                                                      
from stakeholders in India and elsewhere, RiceTec, Inc. surrendered four claims and withdrew another 11. 
Subsequently in 2002, the company was deprived of the right to call or describe its rice lines as “basmati,” 
and the scope of the patent grant was restricted by USPTO to three specific rice strains developed by 
RiceTec, Inc. that are unrelated to the varieties grown in India. In the turmeric case, the University of 
Mississippi Medical Center was granted in March 1995 a USPTO patent on a method for promoting wound 
healing with turmeric powder. Following a legal challenge by the Council of Scientific and Industrial 
Research of India, the patent was revoked in 1997. A patent on a pesticide based on chemical compounds 
from the neem plant granted in 1995 by the European Patent Office (EPO) to the United States Department 
of Agriculture and W.R. Grace, a transnational chemical corporation, was challenged by the Research 
Foundation for Science, Technology and Ecology from India and the International Federation of Organic 
Agriculture Movements. The patent was revoked by the EPO in 2000; on appeal, the revocation was upheld 
by the EPO in 2005. For details, see Manoj (2006) and Hindu (2005). 
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demonstrated that sophisticated institutional resources and infrastructure are 
required for EU-style protection of GIs in ASEAN and elsewhere. In addition, 
the balance of protection between local and foreign GIs tilts almost wholly 
toward the latter, even assuming a multilateral extension of enhanced GI 
protection to all products of handicraft and industry. These products are 
covered in AMSs’ regimes on GIs. 

The very small number of registered GIs in ASEAN raises several 
worrisome implications. In particular, the lack of protection thus far might 
have contributed to a significant dilution of the reputation of qualified and 
registrable GIs. It may have likewise led to the genericism and hence the un-
registrability of those indications. As such, a different approach toward 
genericism may be considered to minimize the possibilities of 
misappropriation and misrepresentation of IPRs by unauthorized parties. 
There have been many external attempts to register TMs for Asian GIs, 
among those in other countries, and to obtain exclusive rights (by means of 
patenting) over biogenetic resources wholly indigenous to Asian and other 
developing countries. 

As regards trade costs and development potential, enforcement of EU-
style, enhanced and extended protection of GIs would likely reduce AMSs’ 
imports of competing products from ANZ and push up local prices for GI-
protected imports due to supplier adjustment costs and reduced competition. 
The benefits to ASEAN from the development and commercialization of GI-
based products may be significant, however. They include the revitalization 
and preservation of rural regions, ethno-cultures and skills, environmental 
quality, and bio-diversity in AMSs. More immediately, soft provisions on 
several IP-related matters, EU assistance in GI development and 
commercialization, and better market access for textiles and clothing and 
agro-product and fisheries exports for AMSs are among the options and 
possible trade-offs for consideration in negotiation. 

A rich agenda awaits further policy-based research and information 
dissemination, generally and in the context of ASEAN. Among the pending 
issues on the demand side are the administrative, legal, financial, and other 
burdens and implications associated with maintaining an enhanced and 
extended system of protection for GIs. Policy design and implementation in 
AMSs has been made more difficult by inadequate information on several 
crucial supply-side variables. Therefore, accurate, balanced, and transparent 
mapping of the possibilities and constraints is needed of the range of GIs 
having current and prospective trade significance and of the stakeholders who 
have benefited or stand to benefit from the development and 
commercialization of those GIs.  
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BDSs are a major determinant of the success, or lack of success, in GI 
development, commercialization, and protection. Customized promotion 
campaigns, for example, are crucial in obtaining a price premium for high-
quality rice; more generally, such campaigns are needed for many other 
products currently or to be protected as GIs in AMSs. Meanwhile, 
unauthorized attempts at appropriation or usurpation of IPRs, including GIs, 
are not uncommon. In external jurisdictions especially, experience has shown 
that effective protection of GIs requires significant support not just from the 
involved stakeholders and interested third parties but also from a wide range 
of BDS inputs. 
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APPENDIX: CASE STUDIES56 
 

A. Budweiser and Bud Beer 
 
Disagreements over the exclusive rights to use the trademark (TM) of 

Budweiser (and later on, Bud) started in the late 1890s, when Anheuser-Busch, a giant 
brewer of Saint Louis, Missouri, and Budejovicky Budvar, a much smaller company 
in the former Czechoslovakia, began to export their like-named products. Some 100 
legal challenges involving TM rights have since been mounted in over 40 jurisdictions 
across the globe in the century-long battle between these two brewers. Anheuser-
Busch was taken over by InBev, a brewer from Belgium, for US$52 billion in July 
2008, but the conflict is expected to drag on. 

Budweiser means the beer of the Budweis region. This is the same as the 
concept in which champagne describes the wine of the wineries in the Champagne 
region of France. The name Budweiser was adopted and registered in the United 
States (US) in 1876 by Anheuser-Busch. Budejovicky Budvar was founded in 1895 in 
the town of Ceske Budejovice (also known as Budweis) in the former 
Czechoslovakia. Reportedly, the beer has been brewed in the same town since the 
thirteenth century.  

The court judgments delivered so far have resulted in a division of markets. 
Anheuser-Busch has been selling Budweiser in some 16 countries and Bud in another 
15 countries. The company has a dominant market share in North America and most 
of South America and Asia. Budejovicky Budvar has Budweiser and Bud registered 
as TMs and appellations of origin in 28 European countries and 37 non-European 
countries. Rather exceptionally, however, both brewers have the right to use 
Budweiser and Bud in the United Kingdom, the second most important global market 
for beer to Anheuser-Busch. 

Under the European Union (EU) system, the prior existence of a conflicting 
TM (Budweiser and Bud from Anheuser-Busch) does not necessarily prevent 
registration of a protected geographical indication (PGI) or protected designation of 
origin (e.g., Budějovické pivo and Českobudějovické pivo from Budejovicky Budvar) 
in the EU. Once registered, however, geographical indications (GIs) have priority over 
prior and later TMs in the EU. Judgment from the Court of Appeal in Sweden 
(January 2006) reaffirmed that a PGI is protected against misuse even if translated. 
Ordinarily, however, a PGI is only protected in its registered form and this does not 
confer owners the right to use the PGI in any other (unregistered) form. As such, 
Budweiser Beer cannot be used in Sweden by Budejovicky Budvar to denote the PGIs 
granted to Budejovicky Budvar because the terms in question are a translated PGI.  

Notably, a World Trade Organization (WTO) panel had made a similar finding 
in April 2005. The TM “Budweiser” had been in existence prior to the registration of 
“Budejovicky pivo” and “Českobudějovické pivo” as PGIs. Therefore, under the 
Agreement on Trade-Related Aspects of Intellectual Property Rights (TRIPS), the 
existing TM rights should not be undermined or limited by a subsequent GI. The 

                                                           
56The cases are extracted from online sources cited in the text as well as Waggoner (2008), 

Directorate General Enterprise and Industry of the European Commission (2006), Evans and 
Blakeney (2006), Rovamo (2006), Nixon Peabody LLP (2005), Noda (2005), and Homolova (2000). 
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panel found that Anheuser-Busch could continue to use its TM in the European 
Communities (EC) (Waggoner 2008). Nevertheless, the same WTO panel also found 
that the inconsistency between the EC regime and TRIPS with respect to the 
coexistence of GIs and prior TMs was sufficiently justified by TRIPS Article 17, as 
discussed in the text.   

It is also pertinent to note that the brand Parma ham had been registered as a 
TM by ham producers in Canada in 1971. As a result, Parma ham producers in Italy 
cannot export the ham to Canada under the original name “Prosciutto di Parma.” 
Similarly, the Office for Harmonization of the Internal Market of the EC could not 
register the name “Budweiser” as a single TM in all 25 EU countries because it was 
identical to a prior TM registered in Austria and France by the Czech brewer 
Budejovicky Budvar. This decision aimed to avoid causing confusion to the 
consumers in those two countries. 
 
B.  Feta Cheese 
 

Greece started to promote the production and marketing (including export) of 
feta cheese in 1987. Feta was then established as a protected denomination of origin in 
1992 when Greece also made a request to the European Commission for the 
registration of feta as a GI in the EU. Concerned that the name had become generic, 
the European Commission arranged for a survey in Greece to provide inputs for 
consideration and advice on the matter from a scientific committee. On the basis of 
the survey results and advice received, the European Commission concluded that feta 
had not become a generic term and the name was registered as a GI in the EU in 
June 1996.  

Denmark, Germany, and France, which were among the major producers of 
feta cheese, took legal action for the annulment of feta as a GI in the same year. In 
considering the case, however, the European Court of Justice (ECJ) focused on 
whether the European Commission had properly applied all the criteria specified in 
the then EC Council Regulation 2081/92 and had taken all the factors into account in 
making its decision. It concluded that the European Commission had not taken due 
account of the situations existing in countries outside Greece and the existence of 
products marketed legally as feta in those countries. The registration of feta as a GI 
was revoked by the ECJ in March 1999. 

Following the ECJ guidelines, the European Commission subsequently made 
another assessment of the generic character of the name feta, including sending a 
detailed questionnaire to obtain an exhaustive picture of production and consumption 
in all EU member countries. On the basis of this survey and of scientific analysis and 
advice, the European Commission decided to allow the re-registration of feta as a GI 
in October 2002. That decision gave exclusive right for production and export to 
producers located mostly in mainland Greece (namely Macedonia, Thrace, Thessalia, 
Epiros, Sterea Hellas, Peloponnese, and the island of Lesvos).  

Denmark and Germany took legal action against the registration in 2002 but the 
ECJ found in October 2005 that the European Commission decision to register feta as 
a GI was compatible with the provisions in EC Council Regulation 2081/92. Since 
feta had been registered under the simplified procedure under the previously effective 
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EC Regulation, however, other EU producers were given a transitional period of five 
years to change their product names or cease production altogether.  
 
C.  Parma Ham 

 
The case was (re-)initiated in the United Kingdom (UK) in 1997 by the 

Association of Producers of Prosciutto di Parma, Italy, against Asda Stores Ltd. and 
Hygrade Foods Ltd., UK-based food distributors and processors, respectively. Asda 
had purchased Parma ham from Hygrade, which had presliced, prepacked, and 
hermetically sealed the ham. Parma ham was a protected denomination in the country 
of origin and was a GI in the EU. Currently, Parma ham production and exports are 
limited to 10 regions in Italy (Emilia-Romagna, Veneto, Lombardy, Piedmont, Molise, 
Umbria, Tuscany, Marche, Abruzzo, and Latium).  

Both the High Court and the Court of Appeals dismissed the case. On a 
subsequent appeal, the UK House of Lords referred the case to the ECJ for a 
preliminary ruling. The judgment in this case, made in 2001, reaffirms that GIs confer 
on the regional producers an exclusive right to use their regional names as a 
description of the products. In addition, protection can be extended to such operations 
as raising, slaughtering, slicing, labeling, and packaging (all in the designated areas) if 
these production conditions and requirements are laid down in the specifications of 
the GIs concerned. Such production specifications are needed for the purposes of 
controlling product quality and preserving product authenticity and reputation.57  

The fact that Parma ham cannot be prepackaged, presliced, or prelabeled 
elsewhere has a direct impact on trade flows within and outside the EU. Such 
protection can have a restrictive impact on outward processing trade, which, through 
globalization and the proliferation of supply chains, has become a major source of 
employment and income in many industries and economies. 
 
D.  Melton Mowbray Pork Pie 
 

The Melton Mowbray Pork Pie (MMPP) Association, England, applied for 
registration of “Melton Mowbray pork pie” as a GI in the EU. This application had 
been approved domestically by the UK Department for Environment, Food and Rural 
Affairs (DEFRA). This registration was challenged by Northern Foods Plc. in 2005 on 
the basis that the designated area of 1,800 square miles was artificially large and may 
have created disproportionate benefits among the pork pie producers involved. 

Northern Foods’ objections were dismissed as misconceived by the UK High 
Court in December 2005. The case then went on to the UK Court of Appeals, which 
decided in March 2006 to allow Northern Foods to refer the matter to the ECJ for a 
ruling. The ECJ was to decide on the criteria that must be uniformly applied across the 

                                                           
57In the case of Parma ham, however, the outcome was affected by the fact that Prosciutto di Parma 

had been registered under a simplified procedure under EC Council Regulation 2081/92. That regulation did 
not provide for any right of objection and the production specifications were not published in any form. As 
such, the rules on slicing and packaging could not be relied on against third parties. Consequently, for 
reasons of legal security and transparency, the old regulation was deleted in EC Council Regulation 
692/2003 (Rovamo 2006). 
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EU in defining and delimiting the linkage between the PGI and the protected 
geographical area.  

The ECJ had dealt with the issue of protected geographical area for the first 
time in a dispute between the European Commission and the (then) Federal Republic 
of Germany in the “Sekt/Weinbrand” case in 1975. At that time, the ECJ had decided 
that the size of the designated area was immaterial, and neither the extent of a national 
territory nor a linguistic criterion could justify an indication of origin. It further 
suggested that GIs could only be justified through a definite link between some 
features of the products so designated and their geographical origins. 

Simultaneous with the legal action, however, Northern Foods was negotiating 
with DEFRA to secure a transition period of five years for the relocation of its 
production facilities to the East Midlands (which lies within the protected region). In 
return, the company would drop its pending court case and change the recipe and 
processing techniques for its own MMPP. A deal was reached between Northern 
Foods and DEFRA in November 2006.  

Details of the registration of MMPP as a PGI were published in the Official 
Journal of the European Communities on 4 April 2008 (European Commission 
2008a). There is a waiting period of 6 months for objections by any interested party in 
third countries, including EU members but not the originating state. Since no 
objection was received by the European Commission by mid-October, registration of 
the MMPP as a PGI will now go through automatically (Scott-Thomas 2008). 
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A General Equilibrium Analysis  
of the Impact of Climate Change on 

Agriculture in the People’s Republic of China 
FAN ZHAI, TUN LIN, AND ENERELT BYAMBADORJ  

This paper examines the potential long-term impacts of global climate change 
on agricultural production and trade in the People’s Republic of China (PRC). 
Using an economy-wide, global computable general equilibrium model, this 
paper simulates the scenarios of global agricultural productivity change 
induced by climate change up to 2080. The results suggest that with the 
anticipated decline in agriculture share of gross domestic product, the impact 
of climate change on the PRC’s macro economy will be moderate. The food 
processing subsectors are predicted to bear the brunt of losses from the 
agricultural productivity changes caused by climate change. Production of 
some crop sectors (such as wheat), in contrast, is likely to expand due to 
increased demand from other regions of the world.   

 
I. INTRODUCTION 

 
The Intergovernmental Panel on Climate Change (IPCC) forecasts that 

there will be an increase during this century in the average global surface 
temperatures by 2.8ºC on average, with best-guess estimates of the increase 
ranging from 1.8 to 4.0ºC (IPCC 2007a), brought about by the increase in the 
atmospheric concentration of greenhouse gases and assuming no emission 
control policies are instituted. The natural system would be altered in many 
ways by this increase: the frequency of extreme weather events would 
increase; the sea level would rise. Ocean currents would reverse and 
precipitation patterns would change. These changes could bring about serious 
long-term social and economic consequences. 

Considering that weather and climate continue to play a major role in 
the agricultural productivity of most areas of the world despite the 
technological achievements in the latter half of the twentieth century, 
agriculture is among the sectors most vulnerable to the forecast climate 
change. Specifically, the potential of agricultural production will be 



A GENERAL EQUILIBRIUM ANALYSIS OF THE IMPACT OF CLIMATE CHANGE  207 

substantially affected by the predicted changes in temperatures and rainfall 
patterns, as well as the resultant impacts on water availability, pests and 
disease, and extreme weather events. Literature on climate economics predicts 
that the long-term impact of global warming will be negative although global 
crop production is likely to be slightly boosted in the short term, or before 
2030 (Bruinsma 2003, IPCC 2007b). The agricultural impact of climate 
change will most likely be unevenly distributed across regions: low-latitude 
and developing countries are expected to be more adversely affected due to 
their geographical location, the greater share of agriculture in their economies, 
and their limited ability to adapt to climate change, while high-latitude 
countries are expected to benefit in terms of crop production. According to the 
recent global comprehensive estimate for over 100 countries by Cline (2007), 
global agricultural productivity will be reduced by 15.9 percent by the 2080s, 
with developing countries experiencing a disproportionately large decline of 
19.7 percent, should measures to abate global warming fail to be carried out. 

Despite rapid growth in recent decades, the People’s Republic of China 
(PRC) is no exception to the effects of climate change. It also faces a great 
challenge to meet increasing demand for agricultural products due to 
increasing population and income level in the coming years. In the PRC, 
agriculture accounted for 11.7 percent of the national gross domestic product 
(GDP) in 2006 and agricultural crop land occupied 157 million hectares. 
Agricultural production has enabled the country to feed a population of 
1.3 billion people, more than a fifth of the world’s population, of whom 
900 million live in rural areas, from an eighth of the world’s arable land. 
Global climate change could cause rises in temperature, redistribution of 
rainfall, and more frequent flooding and droughts, and do considerable 
damage to crop production and the agricultural sector in general. At the 
national level, Xiong et al. (2009) found that the overall impact on crop 
production, assuming there is no carbon dioxide (CO2) fertilization (an effect 
explained later), is an estimated 7 to 14 percent reduction in rice, 9 to 
10 percent reduction in maize, and 2 to 9 percent reduction in wheat. 
Assuming an average drop of 7 percent, this means a reduction of almost 
40 million metric tons of food grain, and 20 percent of the global grain trade. 
Such a loss would undermine food security in the PRC, with particular health 
consequences for the poor and women, as females are primarily responsible 
for feeding the family. 

In this paper, a computable general equilibrium (CGE) model that 
explains the relationships among industries, consumers, and governments 
across the global economy was used to study the potential impacts of climate 
change on the agriculture of the PRC. With its detailed region and sector 
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disaggregation, the CGE model allows the observation of the spillover effects 
of sector- or country-specific shocks. The role of productivity growth in 
adapting to the climate change was also examined. 

Section II examines the relationship between climate change and 
agricultural production in the PRC through a review of literature that has used 
modeling approaches to estimate the agricultural impacts of climate change. 
Section III describes the specifications of the CGE model used in this study. 
Section IV evaluates the impacts on the agricultural production, trade, and 
macro economy of the PRC of climate change-induced global agricultural 
productivity decline. Section V discusses the results and suggests directions 
for future study. 

 
II. IMPACTS OF CLIMATE CHANGE ON AGRICULTURE  

IN THE PRC: A LITERATURE REVIEW 
 

Many efforts have been made to analyze the projected effects of climate 
change on agriculture. Until 1999, very little research in this area was focused 
on developing countries (Mendelsohn and Dinar 1999). Although more 
studies dedicated to developing countries have emerged since then, few 
national level studies for the PRC have been done. The impacts of climate 
change on agriculture have been assessed by either partial equilibrium or 
general equilibrium approaches. Partial equilibrium models depict part of an 
overall economy, assuming that industries have no effects on each other or the 
rest of the economy. General equilibrium models look at the economy as a 
complete, interdependent system, thereby providing an economy-wide 
prospective analysis capturing links between agriculture and non-agriculture 
sectors. 
 
A.  Partial Equilibrium Analysis 
 

The partial equilibrium analysis in the literature on agricultural impacts 
of climate change can be classified into three basic approaches: crop 
simulation models, agroeconomic zone (AEZ) models, and Ricardian models. 
Crop simulation models draw on controlled experiments where crops are 
grown in field or laboratory settings that simulate different climates and levels 
of CO2 in order to estimate yield responses of a specific crop variety to certain 
climates and other variables. The estimates of these models do not include the 
effects of farmer adaptation to changing climate conditions. Consequently, 
their results tend to overstate the damages of climate change to agricultural 
production (Mendelsohn and Dinar 1999). 
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The second approach, AEZ analysis, combines crop simulation models 
with land management decision analysis, and captures the changes in 
agroclimatic resources (Darwin et al. 1995, Fischer et al. 2005). AEZ analysis 
categorizes existing lands by agroecological zones, which differ in the length 
of growing period and climate. The length of the growing period is defined 
based on temperature, precipitation, soil characteristics, and topography. The 
changes of the distribution of the crop zones along with climate change are 
tracked in AEZ models. Crop modeling and environmental matching 
procedures are used to identify crop-specific environmental limitations under 
various levels of inputs and management conditions, and provide estimates of 
the maximum agronomically attainable crop yields for a given unit of land. 
However, as the predicted potential attainable yields from AEZ models are 
often much larger than current actual yields, the models may overestimate the 
effects of autonomous adaptation. Cline (2007) observed that AEZ studies 
tend to attribute excessive benefits to the warming of cold high-latitude 
regions, thereby overstating global gains from climate changes.  

The Ricardian cross-sectional approach explores the relationship 
between agricultural capacity (measured by land value) and climate variables 
(usually temperature and precipitation) on the basis of statistical estimates 
from farm survey or country-level data. This approach automatically 
incorporates efficient climate change adaptations by farmers. The major 
criticisms of the Ricardian approach are that it does not account for price 
changes and that it fails to fully control for the impact of other variables that 
affect farm incomes (Mendelsohn and Dinar 1999, Cline 1996).  

Among the three approaches, crop simulation models have been more 
extensively used to assess the impacts of climate change on agricultural 
production in various regions in the PRC. Due to the characteristics of the 
crop simulation modeling, these studies focus on only a few types of grain 
crops such as rice, maize, and wheat. General findings of crop simulation 
models suggest that crop yields will decrease with the increases in 
temperature and declines in rainfall. One recent example of crop simulation 
modeling studies for the PRC is Tao et al. (2008), who assessed how rice 
production and water use would change with increasing global mean 
temperature (GMT) under various uncertain emission scenarios and projected 
regional climate changes. Their results show that a change in GMT will result 
in a wide range of climate changes across regions. Higher latitude regions will 
have warmer temperature than lower latitude regions. The results show that 
changes in rice production and water use will also vary across regions. 
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Without consideration of CO2 fertilization effects,1 the authors found that 
increases in GMT would reduce the rice growing period by 4.2–27.9 percent 
and rice yield by 6.1–40.2 percent depending on location and the degree of 
temperature increase. Although the CO2 fertilization effects potentially 
increase rice yield by 6.1–31.6 percent, the higher temperature will offset the 
increases in the yield, leading to an overall fall in rice production. 

Another recent study to apply a crop model is Wu et al. (2006), who 
attempted to quantify the production potential of winter wheat in the North 
China Plain by taking into account climate change. The study results 
demonstrated that low rainfall is a constraint for winter wheat in the northern 
part of the plain, while low radiation and high temperature restrict the crop 
growth in the southern part. However, the authors admit several limitations of 
the study, including lack of consideration of temperature effect during the 
growing season, simplification of soil character, and limitation of data on 
irrigated and rain-fed winter wheat yields. 

A similar conclusion was drawn by Albersen et al. (2000 and 2002), 
who assessed agricultural production in the PRC using the AEZ model. 
Albersen et al. (2000) argued that agricultural production in the northern PRC 
is constrained by water supply and improving water supply would increase 
yields to their potential levels. Similarly, Albersen et al. (2002) claimed that 
irrigated land tends to be more productive than rain-fed farms. Furthermore, 
their results revealed the scarcity of irrigated land, labor, and other inputs. The 
outputs of major crops such as rice, wheat, and maize are generally similar 
across regions and difference is only due to geographical conditions where the 
specific crop is best suited.  

Both crop simulation and agroecological zone models do not take into 
account economic considerations and human capital limitations, which are 
important factors for a farmer’s decision (Mendelsohn and Dinar 1999). The 
Ricardian approach has an advantage over the other two approaches in that it 
can incorporate farmers’ adaptations in response to climate change 
(Mendelsohn and Dinar 1999). This approach assumes that each farmer has 
profit maximization characteristics subject to exogenous conditions to their 
farms (Wang et al. 2008a). Although the Ricardian approach is widely used to 
assess agricultural impacts of climate change, the number of such studies for 
the PRC is limited. To the best of our knowledge, the first Ricardian analysis 
for the PRC was carried out by Liu et al. (2004), who provided regionally 

                                                           
1Carbon fertilization effect refers to the positive impact of atmospheric CO2 concentration on crop 

yields. This positive impact comes from enhanced plant photosynthesis and reduced water loss via plant 
respiration. This effect is strong for crops such as rice, wheat, soybeans, fine grains, legumes, and most 
trees, which have a lower rate of photosynthetic efficiency. 
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detailed estimates of impacts of climate change on agriculture in the PRC. 
Assuming the non-linear relation between crop revenue and climate, the 
authors concluded that increases in both temperature and precipitation would 
have a positive impact on agriculture in the PRC. However, their findings 
vary across regions and seasons. 

While Liu et al. (2004) found that warming would have a positive 
impact on agricultural production, findings of more recent Ricardian study by 
Wang et al. (2008a) show the opposite. Their results suggest that a 1°C 
increase in temperature would reduce farm revenues per hectare by US$10. 
However, not all findings of the two studies disagree. Both studies concluded 
that higher precipitation would increase agricultural production. Furthermore, 
both studies found high seasonal variations in the effects of climate change. 

Building on their previous study, Wang et al. (2008b) examined how 
farmers would adapt to climate change in the PRC. More specifically, they 
studied irrigation choice, crop mix choice, and climate forecast for 2050 and 
2100. Their results show that the impact of climate on farmers’ irrigation 
choice is large and varies across locations and seasons. In general, farmers in 
cool regions tend to choose irrigation while those in warm regions are likely 
to choose to rain-feed their farms. Furthermore, crop mix choice also depends 
significantly on climate and varies by season. Farmers choose cotton, wheat, 
oil crops, and maize with increasing temperatures and rice, cotton, vegetables, 
soybeans, oil crops, and sugar with more precipitation. Finally, the authors 
examined how these decisions would change in response to climate change 
using three different climate change scenarios for 2050 and 2100. They found 
that by 2050, the likelihood that farmers choose to irrigate their farms would 
decrease by 13–23 percent. In addition, their results predicted that farmers 
would be likely to choose to grow more wheat and cotton, and less rice and 
soybeans. The changes were estimated to be larger in 2100. 

 
B. General Equilibrium Models 

 
Because climate change may affect various sectors of the economy 

directly or indirectly, interactions between different sectors must be studied to 
assess the impacts of climate change on agriculture. CGE models are well-
suited to depict interactions between agriculture and other sectors in the 
economy. Treating agricultural policies in the CGE framework poses a 
challenge of introducing allocation of lands for different uses. Two broad 
approaches have been used to assess impacts of climate change on agriculture 
within the CGE framework. The first approach is to develop an integrated 
assessment model, which couples a CGE model with a partial equilibrium 
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agricultural land use model. The second approach is to improve modeling of 
land within the CGE framework itself. 

Of the two approaches, the more common and simpler method of 
introducing endogenous land use allocation in a CGE model is improving the 
functional form within the CGE framework through a constant elasticity of 
transformation function. Early studies of this type usually treated land as 
homogenous, ignoring biophysical characteristics of land and spatial 
interactions. To overcome this limitation, some studies used a constant 
elasticity of substitution (CES) aggregator function to distinguish between 
different uses of land. An example of this type of study is Palatnik and 
Roson (2009), who used a dynamic multi-regional CGE model with 17 
industries in eight regions, in which the PRC and India together represent a 
region. Their results suggest that land productivity will decrease in 2001–
2050 in the world as a whole, severely hitting some agricultural regions, such 
as India and the PRC. Furthermore, the authors argued that production of 
cereal crops would decline in all regions while prices of crops would increase. 

Another way to introduce heterogeneity of land within a CGE model is 
to classify land types by regional and climatic differences through an AEZ 
approach. One of the studies that took this approach is Darwin et al. (1995), 
who evaluated impacts of global climate change on world agriculture using a 
future agriculture resource model made up of a geographic information 
system and a CGE model. Their analysis disaggregated land into six classes 
differentiated by the length of growing season for eight regions of the world 
and 11 sectors. The PRC was included in East Asia with Hong Kong, China; 
Taipei,China; and Republic of Korea. The study found that global climate 
change would not endanger food production in the world as a whole for the 
next century. However, the authors claimed that costs and benefits of climate 
change would vary across regions. For example, GDP in high-latitude regions 
and some mid-latitude regions such as Japan and East Asia was expected to 
increase while that in tropical regions was expected to decline. Moreover, the 
authors found that world agricultural production would decrease in general 
with severe climate change.  

While the above studies attempted to introduce land heterogeneity 
within the CGE framework, other research combined the CGE with partial 
equilibrium models. This approach further improves realism; however, 
integration of models is sometimes technically and theoretically complicated 
to implement. For example, Ronneberger et al. (2008) coupled a global 
agricultural land use model, Kleines Land Use Model (KLUM), with a CGE 
model to assess the integrated impacts of climate change on global cropland 
allocation. KLUM is a partial equilibrium model in which a farmer maximizes 
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farm profits for each unit of land. The authors applied scenarios of yield 
changes due to climate change in 2050 to KLUM and calculated changes in 
land use, which, in turn, fed into the CGE model. The authors found that 
emissions in the currently developing regions, including the PRC and sub-
Saharan Africa, would be higher than those in developed regions. Moreover, 
they claimed that yield growth would decrease in almost all countries while 
prices of crops and land allocations for growing crops would increase. For 
example, the authors found that yield losses in PRC, United States (US), and 
South America would be compensated for by price increases. Finally, their 
results suggest that almost all regions considered in their study are likely to 
suffer negative impacts of climate change in terms of GDP and welfare. Of the 
16 regions included in their study, only Central America and South Asia were 
predicted to have strong gains; sub-Saharan Africa, Canada, and Western 
Europe showed small gains from climate change.  

In most of the above global studies, the PRC was included in a group 
with another country, such as India, or was grouped with other economies in a 
region, such as East Asia. Therefore, these studies rarely identify climate 
change effects on the PRC economy alone. To the best of our knowledge, the 
current paper is the first attempt to analyze the link between climate change 
and agriculture for the PRC under a global CGE framework.2 

 
III. THE CGE MODEL 

 
The CGE model of the global economy used in this study was built on 

the World Bank’s LINKAGE model, and has its intellectual roots in the group 
of multi-country applied general equilibrium models used over the past two 
decades for analysis of global trade and environmental issues (Shoven and 
Whalley 1992, Hertel 1997). This section describes the major features of the 
model; its detailed specification can be found in van der Mensbrugghe 
(2005).  

The CGE model uses the nested CES function to model the production 
in each sector of the economy and assumes constant returns to scale. 
Production structures are classified into three types in terms of activities. The 
substitution possibility between extensive and intensive farming is shown in 
                                                           

2Despite a growing number of studies that apply CGE models to environmental problems in the 
PRC in recent years (see, for example, Huang and Wang 2002 and Wang 2003 for a review), there is a 
limited number of CGE modeling exercises for impacts of climate change policies in the PRC. See, for 
example, Garbaccio et al. (1998), Zhang (2000), He et al. (2002), Wei (2002), and O’Connor et al. (2003). 
The China Agricultural Policy Simulation Model developed by the Center for Chinese Agricultural Policy, 
Chinese Academy of Sciences is one of the most comprehensive agricultural models developed in the PRC. 
This model incorporates a CGE model but has not yet been fully applied to study the impacts of global 
climate change on the PRC’s agriculture. 
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the crop sectors, while that between pasture and intensive feeding is reflected 
in the livestock sectors. The standard capital-labor substitution is reflected in 
all other sectors. 

In the Armington assumption, there is a supposition that products are 
differentiated by region of origin (Armington 1969). Following a CES 
function, there is an allocation of top-level aggregate Armington demand 
between goods produced domestically and an aggregate import. Using an 
additional CES nest, aggregate import is further disaggregated in the second 
level across the various trade partners. On the aspect of export, there is an 
assumption that domestic and foreign markets are not treated differently. 
Consequently, the law of one price finds application because the price of 
export products is the same as that of domestic supply.  

An Implicitly Direct Additive Demand System (AIDADS) (Rimmer and 
Powell 1996) is used to allow the maximization by households of the utility of 
incomes generated from production that are accrued to a single representative 
household in each region. AIDADS allows the marginal budget shares to vary 
as a function of total expenditure. Recent work by Yu et al. (2004) has 
demonstrated the superiority of AIDADS over other demand systems in 
projecting food demand, especially for long-term projections involving a wide 
range of countries. 

Among the five primary factors of production, agricultural land and 
skilled and unskilled labor have full mobility across sectors within a region.3 
Through the vintage capital structure, rigidities in the capital market are 
adjusted to allow the “new” capital to be fully mobile across sectors, while 
“old” capital in a sector can be disinvested only when this sector is in decline. 
Constraints in natural resource sectors of forestry, fishing, and mining are 
determined once a sector-specific factor (illustrated by an upward sloping 
supply curve) is introduced into the function of production. Meanwhile, 
stocks of other primary factors are fixed for any given year. The manufactured 
export price index of the high-income countries, which is held fixed, is 
considered as the numeraire of the model. All commodity and factor markets 
are assumed to clear through prices. 

The model is recursive dynamic, beginning with the base year of 2004 
and being solved annually through 2080. Exogenous population and labor 
growth, savings-driven capital accumulation, and exogenous technological 
process are the fundamental forces behind the dynamics of the model. 
                                                           

3There is only one type of land in the model used in this paper. Ideally, the model would 
disaggregate different types of land and link them to various land use activities. This would provide a more 
realistic representation of the shifting of land use among different activities. The recently developed Global 
Trade Analysis Project-land database (Lee et al. 2005) has made this possible and it will be the subject of 
our future study. 
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Population and labor force projections were based on the United Nations’ 
medium variant forecast. Because the United Nations’ population forecast 
covers only 2005–2050, the growth rates of population and labor force were 
assumed to decline exponentially at a rate of 2 percent per year. The 
household savings rate was set as a function of economic growth and 
demographic changes, which were drawn from a global multi-country analysis 
by Bosworth and Chodorow-Reich (2007). Technological progress was 
assumed to be labor-augmented, so the model could reach a steady state in the 
long run. The model, which is calibrated to the Global Trade Analysis Project 
(GTAP) (version 7) global database, covers 21 countries/regions and 19 
sectors; 10 of the sectors pertain to agriculture and food. 

 
IV. KEY FINDINGS 

 
A.  Baseline Scenario 

 
For the period 2004–2080, a baseline scenario was created to serve as a 

reference against which to examine the effects of climate change-induced 
damages to agriculture, through a growth trajectory formulated under the 
assumption that there are no climate change impacts on economic activities. 
The International Monetary Fund’s medium baseline projection provides the 
exogenous GDP growth up to 2013 in the baseline, while for each region, an 
economy-wide, labor-augmented productivity grows endogenously over the 
simulation period of 2005–2013 to match the pre-specified GDP growth path. 
For the period 2013 to 2040, the productivity growth rate is fixed at the 2013 
level and declines after 2040 by 1 percent per year. In high-income countries, 
agricultural land supply is assumed to be fixed, while in Asia, it is assumed to 
grow by 0.12 percent annually, and in Latin America, Africa, and other 
regions, there is an assumption of 0.2 percent annual growth. 

The projections under the baseline scenario over the next seven decades 
are global average annual GDP growth rates of 3.1 percent (2010–2050) and 
2.5 percent (2050–2080). The average annual growth of the PRC over 2010–
2080 is 1.7 percentage points higher than that of the world average, and its 
share in global GDP increases from 6 percent in 2008 to 20 percent in 2080. 
Growth will be accompanied by rapid structural change in developing 
countries. The share of agricultural value added, in volume terms, would 
decline from nearly 15 percent in 2004 to 5 percent in 2080 in the PRC. 
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B. Scenario with Climate Change Impact 
 

In the counterfactual scenario with agricultural damages, we introduced 
global crop productivity shocks that were calculated based on the estimates of 
Cline (2007) to reflect the effects of climate change. Using both Ricardian and 
crop models, Cline (2007) came up with a set of consensus agricultural impact 
estimates for over 100 countries for the decade of the 2080s. Table 1 contains 
the key estimates arrived at by (i) developing geographically detailed 
projections of temperature and precipitation changes to occur by the 2080s 
using the IPCC’s baseline emission projection, (ii) applying the projections to 
the models to evaluate the effects of climate change on agricultural 
productivity, and (iii) computing the weighted average of the estimates from 
the Ricardian and crop models. 

 
Table 1. Projected Climate Changes and Their Impacts  

on Agricultural Productivity in 2080s 
Climate Variables Land Area Farm Area 
Base levels   
  Temperature (°C) 13.15 16.20 
  Precipitation (mm per day)  2.20 2.44 
By 2080s   
  Temperature (°C) 18.10 20.63 
  Precipitation (mm per day)  2.33 2.51 
Impacts on Agricultural 
Productivity (%) 

Without Carbon 
Fertilization Effect 

With Carbon 
Fertilization Effect 

World (output weighted) –15.9 –3.2 
Industrialized countries –6.3 7.7 
Developing countries –21.0 –9.1 
  Africa –27.5 –16.6 
  Asia –19.3 –7.2 
    People’s Republic of China –7.2 6.8 
  Middle East and North Africa –21.2 –9.4 
  Latin America –24.3 –12.9 

°C = degree Celsius; mm = millimeter. 
Source: Cline (2007). 

 
In Cline’s study, the climate models used calculated an increase by 

2085 in the CO2 atmospheric concentrations to 735 parts per million (ppm) 
from the current level of 380 parts per million and a rise in GMT by 3.3ºC 
under the IPCC’s scenario A2.4 Average surface temperature of land areas, 
which will warm more than oceans, are predicted to increase by 5.0ºC 
                                                           

4Scenario A2 is the second highest emission scenario among the six scenarios considered by the 
Third and Fourth Assessment Reports of the IPCC. 
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weighting by land area and 4.4ºC weighting by farming area. When the 
carbon fertilization effect was included in the analysis, the global agricultural 
productivity by the 2080s was predicted to decline by about 3 percent; 
without the said effect, the productivity was calculated to decrease by about 
16 percent. In general, the countries located in lower latitudes would 
experience larger losses because they are already close to or beyond the 
thresholds at which further warming will reduce agricultural productivity. As 
a result, developing countries are expected to suffer the brunt of these losses: 
their productivity decrease was estimated at 9 percent with the carbon 
fertilization effect and 21 percent without the effect, in contrast to the effects 
to be experienced by industrial countries, calculated at 8 percent gain with the 
carbon fertilization effect and 6 percent loss without it. In the PRC, the 
impacts of climate change on agricultural production were estimated at 
6.8 percent gain with the carbon fertilization effect and 7.2 percent loss 
without it. 

In the counterfactual scenario for climate change, the crop productivity 
shocks (without carbon fertilization effects) reported in Table 1 were imposed 
gradually over the period of 2009–2080 for the four agricultural sectors of 
paddy rice, wheat, other grain, and other crops. Due to the lack of sector-
specific estimates of productivity damage, the productivity shocks were 
assumed to be uniform across sectors. A comparison of the counterfactual and 
baseline scenarios will provide the basis for the assessment of the impacts of 
climate change. 
 
C. Global Impacts  
 

Simulated impacts of projected climate changes on global welfare, 
GDP, and agricultural production are presented in Table 2 as percentage 
deviation from the “no damage” baseline. Global real GDP is predicted to 
decline by 1.4 percent by 2080, with India suffering the largest GDP loss of 
6.2 percent, followed by sub-Saharan Africa, other South Asian countries, and 
Central Asia. The PRC is expected to see a drop in real GDP of 1.3 percent, 
slightly lower than that of the world’s average. New Zealand is noted as the 
only region in the model that would experience an increase in real GDP, 
largely due to a 2.2 percent increase in crop productivity as a result of climate 
change, estimated by Cline (2007). 

While aggregate welfare effects generally follow changes in real GDP, 
international price adjustment plays a role in the distribution of global welfare 
losses. After the incorporation of agricultural damage, the international prices 
of crop products were projected to climb by 16 to 22 percent relative to the 
price of manufacturing exports of high-income countries, reflecting the 
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inelastic demand structure of agricultural products (see Figure). The resultant 
changes in terms of trade would benefit net agricultural exporting countries 
but damage net agricultural importing countries. For regions experiencing 
deterioration of terms of trade, effects of agricultural damage will be 
amplified, and welfare losses will generally be larger than the GDP decline. 

 
Table 2. Impact of Projected Climate Change  

on Global Welfare, GDP, and Production, 2080  
(percent change) 

    Sectoral Output 
 GDP Welfare 

(EV as 
Percent 
of GDP) 

Terms of 
Trade 

Crop 
Agriculture

Livestock Processed 
Food 

World –1.4 –1.3 –7.4 –5.9 –4.6 
Australia –0.3 –0.6 –0.4 –42.9 7.1 –0.2 
New Zealand 0.2 1.5 2.7 140.6 –11.0 –3.8 
Japan 0.0 –0.2 –0.4 1.9 0.5 2.2 
People’s Republic of China –1.3 –1.1 –0.2 –0.1 –1.9 –3.6 
Korea, Rep. of –0.2 –0.6 –0.5 –5.1 –1.4 –0.4 
Southeast Asia* –1.4 –1.7 –0.4 –17.3 –1.4 –4.5 
India –6.2 –5.2 –1.8 –24.0 –19.1 –29.1 
Rest of South Asia –1.9 –2.7 –4.1 –19.5 -3.1 –10.8 
Central Asia –1.9 –1.5 1.8 49.7 –10.9 –0.5 
Rest of Asia –0.4 –0.7 –0.4 –18.4 1.0 –5.2 
Canada –0.2 0.2 0.8 22.1 –15.3 –1.6 
United States –0.1 –0.0 0.4 5.1 –7.0 –0.3 
European Union –0.2 0.0 0.4 21.4 –10.1 3.6 
Latin America –1.7 –2.1 –0.8 –24.3 –2.7 –5.2 
Sub-Saharan Africa –2.2 –3.2 –1.3 –29.6 –0.8 –4.3 
Rest of the world –1.0 –1.2 –0.5 –10.1 –4.7 –2.1 

 *Southeast Asia includes Indonesia, Malaysia, Philippines, Singapore, Thailand, and Viet Nam. 
CGE = computable general equilibrium; EV = equivalent variation; GDP = gross domestic product. 
Source: CGE model simulation results. 
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Impacts of Climate Change on International Outputs, Prices,
and World Trade of Agricultural Goods, 2080

(percent change from baseline)

Source: Computable general equilibrium model simultion results.
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By 2080, global crop production is seen to decline by 7.4 percent, less 

than half of Cline’s estimate. This is partly owing to the decrease in the 
contribution of developing countries in the global crop production for the 
period 2004–2080, which would suffer more from the adverse impacts of 
climate change as opposed to developed countries. In Cline’s original 
estimate, agricultural output values in 2003 were used as weights to obtain the 
estimate for global impact. The reallocation of resources across sectors also in 
part offset the direct impact of agricultural productivity slowdown, 
contributing to the smaller magnitude of output contraction in the crop 
sectors. There are great variations across regions in terms of the output 
impact. There would be a 141 percent increase in the crop output of New 
Zealand owing to higher agricultural productivity under climate change and 
the relatively small size of the crop sectors in the country’s economy while 
Central Asia, European Union (EU), US, and Japan would experience 
increases of 2–50 percent in response to the crop price hikes. A more 
moderate but still significant decrease in crop output would be experienced in 
Southeast Asia, where crop production is predicted to slow down by 
17.3 percent. In East Asia, the PRC and Republic of Korea are seen to 
experience declines of 0.1 and 5.1 percent, respectively. The most adverse 
effects in crop production would be in Australia, sub-Saharan Africa, Latin 
America, and South Asia. 

With the consequent rise in input cost, crop agriculture’s downstream 
sectors, such as livestock and processed food, would also experience declines 
in global production by 5.9 percent and 4.6 percent, respectively. Variations 
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across regions also exist. Japan, Australia, and some Asian economies would 
experience increases in livestock output and Japan and the EU would 
experience increases in processed food output while a significant drop in both 
of those sectors is seen for India. International patterns in agricultural 
commodities would be greatly influenced by the shifting comparative 
advantages brought about by climate change, resulting in more global trade in 
crop agriculture and less global trade in livestock and processed food 
(see Figure). 

 
D. Sectoral Impacts on the PRC 

 
Table 3 presents the changes in sectoral output and trade for the PRC. 

Although the loss of the PRC’s crop productivity from climate change is as 
large as 7.2 percent in the 2080s (Table 1), the reduction in crop production is 
much more muted (Table 3). As explained above, higher crop prices attract 
more production labor and capital to flow to crop sectors. This reallocation of 
resources across sectors partly offsets the direct impact of agricultural 
productivity dwindling, contributing to the smaller magnitude of output 
contraction. With the exception of wheat, the PRC’s crop outputs are expected 
to slightly shrink by 0.2 to 0.5 percent in 2080, compared to the baseline 
scenario. Wheat production would expand by 4.2 percent relative to the 
baseline. The negligible or even positive changes in crop output of the PRC 
reflect the changes of global patterns in comparative advantage for 
agriculture. As the PRC’s crop productivity will be less damaged by future 
changes in climate than the world average, its crop producer prices will fall 
relative to the international prices of crops, leading to more exports and fewer 
imports in the PRC’s crop sectors. The second column of Table 3 shows that 
the PRC’s paddy rice export will increase by 46.8 percent, wheat by 
126.7 percent, other grains by 63.7 percent, and other crops by 110.4 percent. 
Because the wheat sector in the PRC has a higher export-output ratio than 
other crop sectors in the baseline, its export expansion leads to a larger output 
enhancement effect. 

As a result of the crop productivity losses, production in non-crop 
agriculture, mining, manufacturing, and services in the PRC is expected to 
drop by 1.0 to 2.0 percent in 2080 compared to the baseline scenario, 
reflecting the combined effects of increased input costs and resources being 
diverted away from them to the crop sectors. It is not surprising that the food 
processing sector would experience the largest output drop of 3.6 percent, 
given its more intensive use of crop products as inputs. However, this 
contraction in production is still smaller than the world average of 4.6 percent 
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(Table 2), owing to the less significant rises in crop prices in the PRC and its 
relatively higher efficiency in the use of intermediate crop inputs. 

 
Table 3. Changes in the PRC’s Output and Trade by Sector, 2080  

(percent change) 
 Output Exports Imports 
Paddy rice –0.5 46.8 –34.1 
Wheat 4.2 126.7 –17.6 
Other grains –0.5 63.7 –14.9 
Other crops –0.2 110.4 –30.1 
Livestock –1.9 10.3 –11.3 
Forestry and fishing –1.6 –3.6 –0.3 
Mining –1.7 –3.1 –1.2 
Processed food  –3.6 –5.7 –3.7 
Other manufacturing –1.6 –1.7 –0.8 
Services –1.0 –1.5 0.3 

CGE = computable general equilibrium; PRC = People’s Republic of China. 
Source: CGE model simulation results. 

 
E. Sensitivity to the Assumption about Baseline Agricultural  

Productivity Growth  
 

Fueled by technological progress and market-oriented reform, the PRC 
has achieved rapid growth in agricultural productivity over the past three 
decades. This agricultural productivity growth has improved the food security 
of PRC households and enabled the PRC to release its abundant rural labor for 
industrialization. Because the PRC has made significant progress toward a 
market-driven economic system and has reached a relatively high stage of 
agricultural technical development, its rate of agricultural productivity growth 
from technological catch-up and institutional reform is likely to slow in the 
coming decades. To account for this uncertainty regarding agricultural 
productivity growth for the PRC, an alternative baseline scenario was 
developed with slower productivity growth in the PRC’s agricultural 
sectors—specifically, one percentage point lower on annual average than the 
original baseline, thereupon repeating the scenario of incorporating 
agricultural damages. The key simulation results are presented in Table 4. 
Because the results for the rest of the world are only slightly changed from the 
original results, only revised aggregate results for the PRC are reported. 
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Table 4. Impacts of Climate Change on the PRC under Alternative 
Assumption about Baseline Agricultural Productivity Growth, 2080 

(percent change) 
 Results from 

Alternative 
Baseline 

Results from 
Original 
Baseline 

Real GDP –2.1 –1.3 
Welfare (EV as % of GDP) –2.1 –1.1 
Terms of trade –0.9 –0.2 

CGE = computable general equilibrium; EV = equivalent variation;  
GDP = gross domestic product; PRC = People’s Republic of China. 
Source: CGE model simulation results. 

 
Because of the slower agricultural productivity growth in the PRC, its 

agricultural output in 2080 under the alternative baseline is only half of that in 
the original baseline. This leads to a smaller agricultural share in GDP and 
greater import dependence for agricultural products in the PRC. As a result of 
higher import dependence, the PRC would be more vulnerable to the rise in 
the world prices of agricultural products. The simulations under the 
alternative baseline with slower agricultural productivity improvement 
suggest that the PRC’s terms of trade would deteriorate by 0.9 percent as a 
result of the global climate change, significantly larger than that obtained 
from the original baseline. On the production front, although the lower share 
of agriculture in economic activity would induce more muted impacts of 
agricultural productivity shrinking on aggregate output, this effect would be 
more than offset by the slower capital accumulation, because the worsened 
terms of trade would reduce real income and real investment. Therefore, the 
results from the alternative simulations suggest larger losses in both GDP and 
welfare for the PRC in comparison with the original baseline. 

 
V. CONCLUSION 

 
This paper has examined the potential impacts of global climate change 

on the PRC’s agricultural production and trade as well as its macro economy 
through changes in agricultural productivity. The results suggest that with the 
anticipated decline in agriculture’s share of GDP, the impact of climate 
change on the PRC’s macro economy will be moderate. The baseline results 
show that climate change will result in a 1.3 percent decline in GDP and a 
welfare loss equivalent of 1.1 percent in 2080 for the PRC. However, if future 
growth in the PRC’s agricultural productivity is slower, the PRC’s 
dependence on world agricultural markets will be higher, leading to more 
welfare and output losses through worsening terms of trade. Because the 
climate changed-induced reduction in agricultural productivity in the PRC is 
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lower than the world average, its food processing sectors, rather than crop 
sectors, would be the major losers from the global agricultural productivity 
changes caused by climate change. In fact, some crop sectors (such as wheat) 
in the PRC are likely to expand because of increased demand from other 
regions of the world. 

It is worth noting that a significant number of market and non-market 
impacts of global warming are not considered in this paper. Thus, considering 
the great uncertainties in both the scientific projections and technical, social, 
and economic prospects, the results in this paper are mere illustrations and 
should not be taken as forecasts. They are intended to give an overview of the 
direction and extent of the possible impacts of climate change, both in the 
medium and long term, which are determined by some key potential driving 
forces also discussed in this paper. 

Furthermore, while agricultural productivity losses from climate change 
may be moderate for the PRC in the aggregate, failure to account for 
geographic details within a country in the current global model may cause the 
model to underestimate the intra-country distributional impact of climate 
change-induced agricultural damage. Given the PRC’s large geographic area, 
different regions within it may experience different losses, depending on the 
typology and geographical conditions. The southwest region, where the 
PRC’s poverty is concentrated (Guangxi, Guizhou, Tibet, and Yunnan), is 
expected to be hit the hardest. Given the PRC’s geographic and demographic 
complexities across regions, it will be useful to examine regional level impact 
of climate change on agriculture and the economy in future studies. 
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