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Foreword

Napoleon’s prescient warning two centuries ago was not so much that the 
sleeping giant, China, will awaken, but that her awakening “will shake the 
world.” China is now of course truly awake and transforming the world 
profoundly in multiple dimensions. The global economy is perhaps where 
the “shaking” produced by China is most noticeable. In a span of less than 
30 years, China has gone from an inward-looking, slow-growing economy 
to a fast-growing and increasingly formidable presence in both the demand 
and the supply sides of international markets for goods, services, and capi-
tal. Along with China’s colossal entry into the global marketplace, we have 
also witnessed a similarly impressive economic awakening of India. The 
obvious question is, what does the rising economic importance of China 
and India mean for the rest of the world in terms of pain and gain? This 
book asks this question from the perspective of Latin America. 

When the research that led to this book began, Latin America seemed 
more concerned with the potential pains than with the potential gains of 
the China and India effect. The specter of a veritable invasion of cheap 
imports, especially from China, was prominent in the minds of many a 
policy maker and labor union leader, along with the fear that such an 
invasion would destroy vast sectors of the local economy, particularly 
in labor-intensive manufacturing activities. Arguably, such fears seem to 
have subsided recently, as the seemingly insatiable demand of the Chi-
nese economy, especially for foods, fuels, and metals, has helped sustain 
terms-of-trade gains and output growth for a significant number of Latin 
American countries, particularly in the Southern Hemisphere. The con-
cern in policy circles seems to be shifting nowadays toward the potentially 
adverse side effects of a respecialization of the Latin economies in primary 
commodity production. These swings in concerns and fears vis-à-vis the 
challenges that China and India pose for Latin America are, by themselves, 
a signal that public perceptions tend to mix myth with reality. This book, 
edited by Daniel Lederman, Marcelo Olarreaga, and Guillermo E. Perry, 
sets out to disentangle facts from illusions. It offers lucid and rigorous 
assessments of how the rise of China and India in international trade, for-
eign direct investment (FDI), non-FDI flows, and innovation have affected 
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 Latin America, and how Latin businesses and governments have adjusted 
and should respond.

The authors’ meticulous analyses of available data shed light on what 
really is going on as Latin America increasingly interacts with China and 
India directly and through third markets. Despite important caveats, 
some clear messages emerge. First, as most economists since the times of 
Adam Smith and Ricardo would have anticipated, the actual gains (static 
and dynamic) for Latin America from engaging in the global economy 
where these two new giants walk seem to clearly outweigh the transitional 
adjustment pains. In effect, the expansion of China (much more than that 
of India) seems to be pulling and crowding in growth in the Latin Ameri-
can region. Interestingly, in the trade area, this is driven only in part by 
the direct demand for Latin American exports; indirect effects seem to 
dominate, namely, demand spillovers in third markets and rising prices of 
natural resources where Latin America (especially South America) has a 
comparative advantage. Similarly, the authors find that the concerns with 
displacement or crowding out of Latin America in markets for FDI and 
innovation are not warranted. The higher involvement of China and India 
in FDI and patenting is found to be associated with higher involvement 
for Latin economies as well. 

Second, adjustment pains are indeed part of the process and require an 
adequate policy response. The pain resulting from displacement in trade 
in goods (and, to a much less significant extent, in FDI flows) is focalized 
in some specific industries (for example, electrical machinery, electronics, 
furniture, textiles, and transport equipment) and subregions (particularly 
Mexico and to some extent Central America), where competition with 
China is head to head. By contrast, the fast rise in high-productivity ser-
vices exports from India, although clearly outperforming Latin America, 
does not seem to have displaced Latin American services exports to the 
United States, particularly in tourism and health, where geographic prox-
imity gives the region a clear edge.

Finally, although the rising economic importance of China and India 
provides potential benefits for Latin America, these are far from having 
been fully exploited. The authors emphasize that the main opportunities 
for productive expansion in Latin America that China and India open are 
concentrated in the areas of natural resources and knowledge-based pro-
duction. Perhaps insufficiently discussed in the book is the associated cor-
ollary for Latin America’s growth agenda—namely, that, given the rise of 
China and India, some countries can no longer count on progressing to a 
higher growth path by exporting manufactured products that are intensive 
in unskilled, low-cost labor. The future economic dynamism in the region 
will, therefore, largely depend on the region’s capacity to transform its nat-
ural resource wealth into improvements in human capital, infrastructure, 
and innovation, and on its ability to enhance the knowledge content of its 
production. The related question is, of course, whether Latin American
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political and institutional processes will support economic policies con-
sistent with such a transformation. Although this book does not address 
this latter question, it certainly provides us with the necessary analysis, 
information, and insights. The authors’ sound and balanced assessment of 
the evidence helps us move beyond popular misperceptions and forces us 
to focus on the relevant issues. 

Augusto de la Torre 
Chief Economist for the Latin America and the Caribbean Region 

The World Bank
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Latin America’s Response 
to China and India: Overview 

of Research Findings and 
Policy Implications

Daniel Lederman, Marcelo Olarreaga, and 
Guillermo E. Perry*

Motivation and Summary of Findings

China’s and India’s fast economic growth since 1990 is paralleled only by 
their growing presence in policy discussions throughout the Latin America 
and the Caribbean (LAC) region. The success of these Asian countries is 
looked upon with admiration, but there is also concern about the effects 
that growing Chinese and Indian exports may have on the manufacturing 
and service sectors throughout LAC. Blame for the private sector’s poor 
performance in some LAC countries often falls on the growing presence of 
China, and to a lesser extent India, in world markets (see box 1.1). 

This overview summarizes the results of a large set of background papers commis-
sioned for a regional study under the direction of the Office of the Chief Economist 
for Latin America and the Caribbean at the World Bank. The papers are listed in 
the references for this chapter and can be found at www.worldbank.org/lac.

* The authors are grateful to Peter Drysdale, Andrea Goldstein, Gordon Hanson, 
Bernard Hoekman, Rajiv Kumar, Pravin Krishna, Alan Winters, and participants 
at an authors’ workshop in Washington, DC; at a SCAPE conference in Singapore; 
and at a Center for Global Development conference in Beijing for discussions 
and insightful comments. Maria Fernanda Rosales and Eliana Rubiano provided 
stellar research assistance.
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Part of the concern in LAC can be attributed to its loss of economic 
importance compared with the two Asian economies, despite a broad range 
of reforms in the region, which started in the mid- to late 1980s. In 1980, 
LAC’s economy was twice as large as those of China and India, which 
jointly represented 3 percent of world gross domestic product (GDP). By 
2004, LAC was 20 percent smaller than China and India. Today, China is 
the sixth largest economy in the world when measured according to GDP 
and India the tenth. Together they account for 6.4 percent of world GDP.1

The fast economic growth of China and India was accompanied by 
their rapid integration into world markets while LAC lagged behind. 
Today, China’s and India’s combined share of world exports is 50 percent 
larger than LAC’s share, whereas in 1990 the reverse was true. In the late 
1980s, LAC had a trade-to-GDP ratio roughly equal to the trade-to-GDP 
ratio of China, and two times larger than the trade-to-GDP ratio of India. 
By 2004, the trade-to-GDP ratio of China was 35 percent larger than 
the trade-to-GDP ratio of LAC, and India’s trade-to-GDP ratio was only 
14 percent smaller than LAC’s. China is currently the third largest trading 
economy in the world (just behind the United States and Germany), while 
India ranks 25th. 

Similar trends are observed in inward flows of foreign direct investment 
(FDI), trade in services, and innovation. In 1990, the stock of foreign capital 

Box 1.1 Public Opinion in LAC about China’s Growth

“[We] must not repeat the mistakes of the nineties, when an ‘invasion’ 
of Chinese products destroyed entire sectors of our industry . . . .” Com-
muniqué of CAME (Medium Enterprises Association of Argentina), April 
6, 2004.

 “Countries around the world are bracing for a surge of cheap imports 
from China, which benefits from cheap, union-free labor and rising pro-
ductivity.” Taipei Times, January 2, 2005.

“‘Textiles and shoes are the sectors most harmed by the Chinese,’ says 
Dilma Rousseff” (Brazilian President Lula’s chief of staff). Bloomberg, 
September 29, 2005.

“I made it very clear to Minister Bo Xilai that we will take the legal steps 
to give Brazilian industry the right to protect itself.” Luis Furlan, Brazilian 
Minister for Industry, Development and Commerce, after meeting with his 
Chinese counterpart, October 4, 2005, as reported by Yahoo!

“It is not clear whether or not China is actually competitive. Perhaps 
it is, but perhaps its current success is based on the fact that they do not 
respect a series of rules that other countries, such as Mexico, do respect.” 
Maxico’s President Fox at the October 2002 Asia-Pacific Economic 
Cooperation summit, as reported on October 22 by Reforma.
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in LAC from Organisation for Economic Co-operation and Development 
(OECD) countries was five times larger than OECD stock in China and 
India. By 2004, OECD’s stock of foreign capital in LAC was only twice as 
large. China’s and India’s exports of services to the United States increased 
more than threefold during the period 1994–2004, whereas LAC exports 
increased twofold. Similarly, the number of patents registered in the United 
States by China and India was 75 percent less than the number registered 
by LAC in 1990. By 2004, China and India jointly registered twice as many 
patents as LAC, despite China’s and India’s lower levels of development 
when measured by GDP per capita. 

A superficial look at these trends would suggest that China’s and 
India’s growth has been pushing LAC countries out of world markets, 
which is probably why defensive strategies dominate policy discussions 
in the region. However, China’s and India’s rapid growth can be seen as 
an opportunity that actually has been helping LAC economies, not only 
because of the rapid growth of the Chinese and Indian domestic markets, 
but also because of the opportunities their growth may offer for new pro-
duction possibilities, FDI, and financial flows. The objective of this book 
is to disentangle these forces and assess how the overall growth of trade, 
FDI, finance, and innovation in China and India has affected LAC, and 
how LAC firms and governments have adjusted and should respond.

The main findings in this book indicate that the growth of China and 
India has not been a zero-sum game for LAC countries, but there is sig-
nificant heterogeneity across LAC subregions. First, the growth of the two 
Asian economies, especially China, offers a growing opportunity for LAC 
exporters to these markets, although it has not yet been fully exploited. 
China and India also represent a growing source of financing (Chinese 
FDI in LAC reached US$4 billion in 2004, and the stock of Chinese FDI 
in Mexico in 2004 exceeded US$28 billion). As China in particular liberal-
izes its financial sector, the potential for becoming an important source of 
financing for LAC economies is large. In 2004, China was among the top 
10 creditors in the world and India will soon be among them if current 
trends continue. With regard to innovation, the scope for bilateral coop-
eration is large and is exemplified by the Chinese-Brazilian agreements on 
satellite development, which have led to the joint production of remote 
sensor satellites used for space imaging. China provided 70 percent and 
Brazil 30 percent of the financing and technology. Bilateral agreements are 
also in place between Chile and China in the areas of mining and geosci-
ences, plant quarantine, and forestry (Dominguez et al. 2006). 

Moreover, there is evidence of positive net overall effects for LAC 
economies associated with the larger presence of China and India in third 
markets. For example, the rising correlation between the growth of the 
two Asian economies and LAC economies (with the exception of Central 
America and the Caribbean) seems to have been driven mainly by demand 
externalities and higher prices for commodities for which LAC has a 
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comparative advantage. At the aggregate level, higher levels of Chinese 
and Indian trade, inward flows of FDI, and patenting are found to be 
generally associated with higher levels for LAC economies as well, or at 
least not declining levels of FDI or patenting. The growing presence of 
intra-industry trade, production networks, and the production opportuni-
ties facilitated by cheaper imports, lower cost of capital, and innovation 
are some additional channels through which trade, FDI, and innovation 
externalities may have positively affected LAC economies. Overall, the 
evidence suggests that concerns regarding China’s and India’s displacement 
of LAC from FDI, export, and innovation markets are misplaced. On the 
contrary, LAC has been benefiting from the two Asian economies’ growing 
presence in world markets.

The aggregate gains have been accompanied by some pain because 
 certain industries, firms, and subregions have been negatively affected 
by the rapid growth of the two Asian economies. The evidence discussed 
in this book supports this view, particularly in industrial and electrical 
machinery, electronics, furniture, textiles, and transport equipment, mainly 
in Mexico and to some extent in Central American countries. However, 
most of the deterioration in the position of LAC exports in third markets 
relative to China’s and India’s has to do more with domestic supply-side 
conditions than with lower demand for LAC products caused by China’s 
and India’s increase in market shares. 

There is also some weak evidence of inflows of FDI into LAC’s manu-
facturing sector being substituted for FDI into China’s and India’s manufac-
turing sectors, particularly in Central America and the Southern Cone. But 
these effects are not statistically robust and complementarities are the norm 
even in manufacturing. Furthermore, China has become a large net exporter 
of capital as a result of its accumulation of reserves, which has contributed 
to keeping international interest rates low and global liquidity ample.

In the service sector, India has outperformed Latin America in export 
growth since 1993. However, LAC’s exports of services to the United 
States (its main export market) are seven times larger than China’s and 
India’s combined service exports to the United States. This partly reflects 
one large advantage LAC has over China and India for the delivery of 
services to U.S. consumers: proximity. This is particularly important in the 
tourism subsector, where LAC has been performing relatively well when 
compared with the rest of the world,2 but also in health and retirement 
services. With regard to displacement of LAC service exports by Indian 
service exports, only one of the eight service subsectors examined (other 
business, professional, and technical services) exhibits robust evidence of 
India’s export of services displacing LAC exports. For other subsectors, 
the impact of India’s growth on LAC exports of services is not robust 
across specifications.3 

Growing imports from China and India are also having an impact on 
manufacturing unemployment and factor adjustment costs in LAC, as 
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expected, given the lower labor costs in the two Asian economies, but the 
economic significance is found to be marginal.4 This does not mean that 
addressing the high unemployment levels in the manufacturing sector of 
some LAC countries, as well as the factor adjustment costs faced by LAC 
firms, is not a priority.

Moreover, the specialization pattern of LAC is changing toward 
 natural-resource- and scientific-knowledge-intensive industries, and part 
of this change can be attributed to China’s and India’s rapid growth. 
Evidence also shows that China and India may be pushing some LAC 
manufacturing sectors in some countries toward low-wage, unskilled-
labor-intensive activities (for example, the apparel sectors in Haiti and 
Nicaragua), because there is more scope for substitution in skilled-labor-
intensive industries. In other countries and sectors, in contrast, firms are 
adjusting toward higher-quality and skill-intensive products (for example, 
apparel in Costa Rica and the Dominican Republic). Such differential 
effects are explained by variations in both factor endowments and the 
quality of policies and institutions.

The move toward natural-resource-intensive products implies a more 
concentrated export bundle in LAC. This raises concerns regarding the 
vulnerability of LAC to future (negative) terms-of-trade shocks, but 
more important, there is also a feeling within LAC that the gains associ-
ated with natural-resource-intensive exports are not being widely spread. 
The economic—and political—sustainability of this specialization in 
natural-resource-intensive sectors depends on the extent to which gains 
are shared with owners of other factors of production.

In sum, evidence suggests that at the aggregate level the effect of China’s 
and India’s growth on LAC has been positive, even though some industries 
in some countries may have been negatively affected. The rapid growth 
of China’s and India’s demand for LAC products (commodities, but 
also manufactured products), which is not being fully exploited by LAC 
exporters, and complementarities in trade flows, FDI, and innovation are 
the forces that explain why LAC countries should be rooting for more 
growth in China and India. But there is no gain without pain. To be able to 
take advantage of the opportunity offered by China’s and India’s growth, 
some industries will need to adjust to stronger competition from the two 
rapidly growing Asian economies. The need for adjustment varies across 
LAC countries depending on their factor endowments and their exposure 
to direct competition from China and India. For example, even though 
the trend changed around 2003, Mexico is the only country in LAC 
whose comparative advantage had been moving in the same direction as 
the comparative advantage of the two Asian economies. This obviously 
calls for larger adjustment needs than in the rest of the region. 

With regard to policy implications, the evidence suggests change is needed 
in the policy priorities for the LAC region. To help the emerging adjust-
ment of firms toward higher-quality and scientific-knowledge-intensive 
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products, more emphasis should be placed on education policies that would 
help workers acquire the necessary skills. Support to both patentable and 
 nonpatentable innovations should also be strengthened to help private 
sector firms adjust toward more scientific-knowledge-intensive sectors 
and products. The importance of policies to facilitate rural development 
and natural-resource-based industries and management should also rise to 
help LAC economies better respond to the higher demand and prices for 
commodities. Also, policies and private-sector initiatives should aim to 
exploit the untapped opportunities offered by the growth of the two Asian 
economies’ internal markets through export and FDI promotion activities, 
as well as to help LAC firms better integrate into global production chains. 
In the short term, negatively affected industries and factors of production 
require stronger safety nets to help workers during the transition. 

The rest of this introduction is organized as follows: The next section 
summarizes the evidence on the positive aggregate effects of China’s and 
India’s growth in world trade markets, FDI flows, and innovation activi-
ties on LAC economies, and is followed by a section presenting evidence 
on the effects of China’s and India’s growth within industries, concluding 
that negative effects are limited to certain manufacturing and service sec-
tors, in particular in Mexico and to a lesser extent in Central America and 
the Caribbean. Next is a section that summarizes evidence of the effects 
of China’s and India’s growth on specialization patterns and factor adjust-
ments, and actual and potential policy responses by LAC governments. 
The final section summarizes policy implications.

The Growth of China and India Is Not a 
Zero-Sum Game for LAC

As mentioned, the growth of China and India could have affected LAC 
economies through at least three channels: trade, FDI and financial flows, 
and innovation. These topics are covered in the following discussion.

Trade

Since the mid-1990s, business cycles in LAC and the two Asian economies 
have become increasingly correlated, with the exception of economies in 
Central America, where the correlation with China has been declining, 
especially since 1999, and Mexico, which has had a stable correlation 
with China, even though it has been increasing since the late 1990s (see 
figure 1.1). This suggests that the growth of China and India is partially 
mirrored by most LAC economies. 

In chapter 2, Calderón builds an empirical model to disentangle the 
forces behind this synchronization of business cycles. The author explains 
55 percent of the change in output correlation between LAC and China, 
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and 50 percent of the change between LAC and India, through demand 
spillovers, changes in production structure asymmetries, bilateral intra-
industry trade, and interindustry trade.5 As shown in figure 1.2, most of the 
rising correlation with China can be attributed to demand spillovers,6 par-
ticularly in small LAC economies.7 The same pattern is observed for India.
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Part of these demand spillovers can be explained by the rising correlation 
of business cycles in China and India with world commodity prices, in which 
LAC tends to have a natural comparative advantage (see figure 1.3). 

The largest increases in correlation with China’s industrial production 
index occurred in metals and minerals (driven by copper, and since 2004, 
by iron ore and zinc) and in beverages (driven by coffee); see figure 1.4. 
Although care must be exercised in inferring causation from these results, 
the coefficient of the impact of Chinese industrial output on the world 
price of crude oil is also large and increased from 0.81 at the beginning of 
2000 to 1.88 by the end of 2005. Sugar prices also seem to have benefited 
from the growth of China and India, whereas the prices of soybeans and 
wheat showed a strong and rising correlation with the Chinese produc-
tion index until late 2004, but a declining correlation thereafter. Similar 
patterns are observed with the correlation of Indian industrial output and 
world commodity prices, with the exception of minerals.

This rising correlation occurred as the share of China and India in 
world demand for commodities increased significantly.8 Figure 1.5 shows 
the share of China and India in world markets for selected commodities in 
1990 and 2004. For most commodities in figure 1.5, China’s and India’s 
share of world consumption has more than doubled over the period and 
is as high as 25 percent.
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Moreover, even though the absolute level is still small in some com-
modities (for example, petroleum), the change in quantities consumed by 
China and India accounts for a larger share of world price movements 
observed during the period (figure 1.6).9 

The fact that the rising correlation in business cycles seems to be  better 
explained by demand externalities, rather than by increases in bilateral 
trade flows, is confirmed in chapter 3 by Lederman, Olarreaga, and 
Soloaga, who use a modern gravity model of trade to explain both the 
impact of China’s and India’s GDP growth on LAC’s exports to these 
two markets, as well as the impact that the growth of China’s and India’s 
presence in world markets had on LAC exports to third markets.10 The 
positive impact of the former is large but is dominated by the latter. The 
estimations presented in chapter 3 deal with various econometric issues, 
including exporter and importer time-invariant characteristics as well as 
systematic heteroskedasticity.11 

The impact of China’s GDP growth during the period 2000–04 on its 
demand for LAC goods can explain about 7 percent of LAC’s exports in 
2004. Despite the rapid increase in bilateral exports to China (and India) 
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a. Industrial production in China versus world
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over the period 1990–2004 (see figure 1.7), the estimated growth in China’s 
demand for LAC exports was 28 percent higher than the observed increase 
in exports, signaling some missed opportunities. The growth in Chinese 
demand for commodities12 was even larger, representing 10 percent of LAC 
exports in 2004, and accounting for 74 percent of the actual growth in LAC 
exports of commodities to China.13 

The estimated growth in Chinese demand for LAC goods was quite 
uneven across LAC subregions. The last two columns of table 1.1  present 
the estimated impact of China’s GDP growth on LAC exports to China by 
region, both as a share of total LAC exports in 2004 and as a share of LAC 
bilateral export growth. The largest estimated increases in Chinese demand 
were for Southern Cone and Andean goods (with an increase equivalent 
to 15 percent and 10 percent, respectively, of their total exports). The 
estimated growth in Chinese demand for Central American and Mexican 
and for Caribbean products represented only 2 percent and 1 percent, 
respectively, of their total exports in 2004. 

Table 3.1 also gives the estimated contribution of LAC subregions’ GDP 
growth to their exports to China. With the exception of Central America 
and Mexico, whose GDP growth had a marginally positive impact on its 
exports to China, the impact of all other subregions’ GDP growth on their 
exports to China is not statistically different from zero.
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The estimated change in Indian demand for LAC products was also 
impressive. It represented 112 percent of LAC exports to India over the 
period, again signaling some missed opportunities. However, given that 
the size of bilateral trade with India is quite small, this growth in Indian 
demand for LAC products accounted for less than 0.5 percent of LAC 
exports in 2004 (driven by Andean countries and the Southern Cone). The 
increase in Indian demand for LAC commodities was negligible. 

With regard to the impact of the growing Chinese presence in world 
markets on LAC exports to third markets, the evidence in chapter 3 sug-
gests no net substitutability.14 Rather, the growth in Chinese exports to 
third markets led to an increase (although not statistically significant) in 
LAC exports to these markets, signaling demand complementarities at the 
aggregate level. However, it is likely that these opportunities have not fully 
materialized. The authors also found a positive and statistically significant 
impact of Chinese exports to LAC on LAC exports to third markets, sug-
gesting that imports of a larger variety of cheaper Chinese intermediate 
goods are positively affecting LAC’s competitiveness in third markets. 
There is also evidence of “learning by exporting,” because LAC exports to 
China have a positive and statistically significant impact on LAC exports 
to third markets. India, however, demonstrates some mild evidence of net 
substitutability between Indian trade flows and LAC exports to third mar-
kets through some channels (Indian imports from third markets), but that 
is partly compensated for by complementarities through other channels 
(exports from India to third markets, and exports from India to LAC). 

Overall these results suggest that the growth of China and India in 
world markets has created opportunities for LAC. The growth of China’s 
and India’s demand over the period 2000–04 accounts for 8 percent of 
LAC exports in 2004 (mainly driven by China). However, this remains 
an untapped opportunity that has not been fully exploited, especially by 
exporters in the Southern Cone and in Andean countries. There is also 
no economically significant evidence of substitution between China’s and 
India’s trade flows and LAC’s exports to third markets. On the contrary, 
LAC exporters seem to have been benefiting from the growing presence of 
the two Asian economies in world markets, particularly that of China.

FDI and Financial Flows

Chinese and Indian FDI in the LAC region has been growing steadily 
since the mid-1990s. Chinese FDI in LAC reached US$4 billion in 2004, 
and both Chinese and Indian FDI in the region has grown quickly in 
recent years. This simply reflects the emergence of China and India as 
 exporters of capital to world markets. In 2004, China was among the 
top 10 countries in net foreign asset holdings, and, while India was still 
a net debtor, the trend was toward becoming a net creditor. As discussed 
by Lane and Schmukler (2006), more than 80 percent of these holdings 
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in China and India combined were in reserve assets. However, as China 
and India liberalize private capital outflows, the potential for them to 
become major sources of portfolio investment and FDI in LAC is large.15 
More important, regardless of whether China’s and India’s capital flows 
are aimed at LAC markets, their growth, accompanied by an increase in 
net foreign lending, has contributed to lowering the cost of capital for 
LAC net debtors.

Moreover, China has become active in the region in bilateral aid, especially 
in Central America and the Caribbean. The Bahamas, Dominica, Grenada, 
Haiti, and Honduras have benefited from Chinese aid since the mid-1990s, 
including the construction of hospitals, schools, and roads; reconstruction 
after hurricanes; and so on.16 Part of this aid could also be used to promote 
bilateral investment and trade relationships, which, as argued above, are 
below potential (at least in Central America). 

China’s and India’s potential to displace inflows of FDI into LAC 
 displays similar aggregate patterns to the ones observed for trade found 
using an empirical model based on the knowledge-capital model (KCM) 
of multinational enterprises, which allows for both horizontal and  vertical 
motivations for FDI.17 In a background paper for this study, Cravino, 
Lederman, and Olarreaga (forthcoming) explore the extent to which 
increases in OECD’s aggregate FDI in China and India came at the expense 
of FDI in LAC. They found that China’s and India’s FDI inflows had a 
positive effect overall on the stocks of OECD capital in LAC, and in the 
rest of the world.18 There are some exceptions when the authors focus 
on the manufacturing sector (using U.S. data), but results are not robust 
across specifications and will be discussed in the next section. 

Regardless of whether LAC’s FDI is a complement to or a substitute 
for growing stocks of FDI in China and India, Cravino, Lederman, and 
Olarreaga, in chapter 4 of this volume, assess the overall performance 
of LAC relative to China and India by comparing the stocks of FDI in 
LAC with those of the two Asian economies. Despite the rapid growth 
of foreign capital in China and India, OECD’s stocks of FDI in LAC 
in 2003 were much larger than its stocks of FDI in China and India, 
after controlling for the relative size of the economies. Table 1.2 shows 
the ratio of stocks of FDI divided by GDP in some LAC countries relative 
to the same ratios for China, China plus Hong Kong, and India.19 The 
first column in each panel provides the values of the aggregate stock 
of FDI from OECD, the second column provides values for U.S. stocks 
of FDI, and the third column provides values for U.S. stocks of FDI in 
the manufacturing sector. As can be seen from table 1.2, stocks of FDI 
in LAC were larger than stocks of FDI in China or India in most coun-
tries in 2003 after controlling for the economic size of the host-country 
economy. This even holds for U.S. stocks of FDI in the manufacturing 
sector, with the exception of Argentina and Guatemala relative to China 
plus Hong Kong.
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In sum, the results of Cravino, Lederman, and Olarreaga  (forthcoming 
and chapter 4 in this volume) suggest that fears of global competition 
for FDI seem misplaced in light of the data. The overwhelming evidence 
is that growing investment opportunities for the OECD in the Chinese 
and Indian markets have led to more OECD FDI in LAC, as production 
 possibilities expand for OECD’s multinational firms. 

With regard to FDI substitutability and complementarities within 
 industries, table 1.2 provides some data about the relative importance of 
U.S. stocks of FDI in LAC’s manufacturing sector relative to U.S. stocks of 
FDI in China and India. With the exception of Argentina and Guatemala 
when compared with the aggregate of China plus Hong Kong, all countries 
in LAC have a larger stock of U.S. manufacturing FDI. Cravino,  Lederman, 
and Olarreaga (forthcoming) use the KCM model described above for 
aggregate FDI to measure the extent of substitutability with respect to U.S. 
FDI in the manufacturing sector. As mentioned, these authors found no 
robust evidence of substitution or complementarities between LAC’s stocks 
of U.S. FDI in the manufacturing sector and China’s and India’s. Fears of 
losing foreign capital in the manufacturing sector to China and India seem 
unfounded. However, given that at the aggregate level they found strong 
complementarities, the fears may be explained by the relative performance.

The Negative Impacts of Chinese and Indian 
Competition on Some Industries and Countries

Even if, at the aggregate level, the rapid growth of China and India seems to 
be helping LAC, or at worst, is having no impact, the impact at the industry 
or firm level may not be so inconsequential, when positive externalities 
(complementarities) across industries are not taken into account. When 
focusing the analysis at the industry level the potential for substitutability 
between LAC exporters and Chinese and Indian exporters to third markets 
is much stronger. 

Using a gravity-type empirical model for bilateral exports at the industry 
level, based on a monopolistic competition model of trade, and abstracting 
from general equilibrium effects, Hanson and Robertson in chapter 5 explore 
the impact of the increased supply capacity of China on manufacturing 
exports at the industry level in Argentina, Brazil, Chile, and Mexico. Their 
analysis focuses on the top manufacturing exports of these four countries, 
which represent at least 85 percent of their manufacturing exports (metals, 
machinery, electronics, transport, and industrial equipment). 

More specifically, Hanson and Robertson ran a regression of bilateral 
sectoral exports on importer-country dummies, exporter-country dum-
mies, and factors that affect trade costs (bilateral distance, sharing a land 
border, sharing a common language, belonging to a free trade area, import 
tariffs). When these importer and exporter dummies are allowed to vary 
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by sector and by year, they can be interpreted as functions of structural 
parameters and country-specific prices and income levels that determine 
a country’s export supply and import demand. They then decomposed 
manufacturing export growth for the four LAC countries into three com-
ponents: (a) changes in sectoral export-supply capacity, (b) changes in 
import-demand conditions in a country’s trading partners, and (c) trade 
costs and other residual factors. Changes in import-demand conditions 
can, in turn, be decomposed into two parts, one that captures changes 
in income levels in import markets and another that captures changes in 
sectoral import price indexes for those markets, which are themselves a 
function of other countries’, including China’s, export-supply capacities. 

Results suggest that within manufacturing industries, Latin America’s 
export capabilities tend to be relatively strong in industries in which  China’s 
export capabilities are also strong, suggesting the region is relatively vulner-
able in these specific sectors to export-supply shocks from China. Although 
changes in Latin America’s export-supply capacities have contributed to 
growth in exports, changes in Latin America’s import-demand conditions 
have not made any such contribution, at least since 2000. The authors of 
chapter 5 examined two sources of negative import-demand shocks: China’s 
growth in export supply, which may have lowered import prices in destina-
tion markets and diverted import demand away from Latin America; and 
the slowdown in the growth of the U.S. economy, which may have reduced 
growth in demand for LAC exports. The results suggest that had China’s 
export-supply capacity remained constant after 1995, export growth for 
the four Latin American countries would have been 0.5 to 1.2  percentage 
points higher during the 1995–2000 period and 1.1 to 3.1 percentage 
points higher during the 2000–04 period. Had U.S. GDP growth been 
the same over the 2000–04 period as it was over the 1995–2000 period, 
Latin American manufacturing export growth would have been 0.2 to 
1.4 percentage points higher (see table 1.3).

In chapter 6, Freund and Özden present a similar exercise covering 
all manufacturing and agricultural goods. They estimated a trade-gravity 
model in first differences, where the change in LAC exports by country 
at the industry level is explained by exporting-country dummies that vary 
by year to capture changes in export supply conditions and importing-
country dummies that also vary by year to capture changes in overall 
demand conditions in each market, as well as product dummies that vary 
by year but only at the two-digit level of the International Standard Indus-
trial Classification. The impact of China on LAC exports to third markets 
is captured by the change in China’s exports to third markets. A negative 
and statistically significant coefficient on this last variable for an industry 
would indicate that in that industry Chinese exports are hurting LAC 
exporters of the same products. 

Freund and Özden also found that increased exports from China are 
mainly hurting Mexican exporters of manufactured goods, namely textiles, 
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electronics and electrical appliances, and telecommunications equipment. 
Despite the differences in specification and estimation techniques, the 
results obtained by Freund and Özden are qualitatively similar to those 
of Hanson and Robertson. Freund and Özden found large impacts for 
Mexico in electronics and telecommunications equipment. In other indus-
tries, such as textiles, they found smaller numbers that indicate that Mexi-
co’s exports are 1 percentage point lower in the absence of China’s export 
growth to third markets. Freund and Özden do report some negative 
impacts for other LAC regions (Central America), and again for manu-
facturing exports only, but the impacts are not economically meaningful. 
When focusing on the impact by industry (two digits of the Harmonized 
System), they found that of the 97 two-digit industries, only 16 experi-
enced a statistically significant decline in exports to third markets caused 
by growing exports of those same products by China to these same mar-
kets. Overall, the results of Hanson and Robertson and those of Freund 
and Özden suggest that there is some evidence of substitutability between 

Table 1.3 Counterfactual Decomposition of Latin American 
Export Growth

Counterfactual growth in manufacturing exports

Country and 
period

Actual growth in 
manufacturing 

exports

Exporter coefficients 
in China constant 

over time

U.S. GDP growth
2000–04 = 

1995–2000

Argentina

1995–2000 0.081 0.085 n.a.

2000–04 –0.045 –0.034 –0.043

Brazil

1995–2000 0.130 0.137 n.a.

2000–04 0.111 0.125 0.119

Chile

1995–2000 0.071 0.079 n.a.

2000–04 0.053 0.076 0.060

Mexico

1995–2000 0.165 0.177 n.a.

2000–04 0.024 0.055 0.038

Source: Hanson and Robertson in chapter 5 of this volume.
Note: n.a. = not applicable. This table reports actual and counterfactual export 

growth in Latin American countries based on two scenarios: U.S. GDP growth over 
2000–04 equals that for 1995–2000, and China’s export-supply capacity remains 
 constant over the sample period (1995–2004) at levels equal to 1995 values.
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LAC exports and Chinese exports to third markets within industries, but 
these effects are limited to a few countries (mainly Mexico and, to a minor 
extent, those in Central America) and a few manufacturing sectors. 

Services is a sector in which India, in particular, has outperformed LAC 
in export growth. However, LAC’s exports of services to the United States 
are still seven times larger than exports of services by China and India 
combined (see figure 1.8). This partly reflects the importance of proxim-
ity for the delivery of services, for example, tourism, which is particu-
larly important for the Caribbean region, and where Indian and Chinese 
 competition may not be very strong. 

Using a similar approach to that of Freund and Özden described above, 
chapter 7 by Freund explores the extent of substitutability between LAC 
and Indian exports of services to the United States. Using panel data on 
business, professional, and technical services, she finds no evidence that 
Indian exports have significantly displaced LAC exports of services. When 
the analysis is undertaken by service industry, she finds robust evidence 
of displacement in only one subsector—other business, professional, and 
technical services—where a 1 percent increase in growth from India has 
been associated with a 0.3 percent decline in growth from LAC. How-
ever, this is a “catch-all” subsector, so it is difficult to pinpoint the true 
 economic importance. 

The other eight service subsectors considered exhibit either no impact 
or a positive and statistically significant impact on LAC exports to the 
United States, again suggesting some complementarities. Nonetheless, 
when India’s export growth is weighted by the importance of India in each 
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market, Freund finds a negative and statistically significant impact in four 
subsectors (legal services; research and development and testing services; 
industrial engineering; and other business, professional, and technical ser-
vices), and a positive and statistically significant impact in one subsector 
(construction and engineering services). In the other four subsectors, there 
is no statistically significant effect.

China’s export growth to third markets may be hurting not only 
 existing LAC exporters (the so-called intensive margin), but also export-
ers of goods and services that have not yet been exported (the so-called 
extensive margin). In chapter 8, Feenstra and Kee focus on the extent to 
which the growing export variety from China to the U.S. market decreased 
the extent of export variety from Mexico. They found that every 1 per-
centage point increase in export variety from China (China’s export vari-
ety has been growing at an average of 3 percent per year) has led to a 
half percentage point reduction in export variety growth from Mexico.20 
However, this reduction has been more than compensated for by Mexico’s 
preferential access to the U.S. market, which has led to a 2 percent to 
4 percent increase in export variety from Mexico for every percentage 
point reduction in preferential tariffs. In fact, the semi-elasticity between 
tariff cuts and export variety estimated by Feenstra and Kee is higher when 
the competition from  Chinese exports is taken into account. This result 
has long-term implications because increases in export variety have been 
shown to positively affect total factor productivity and growth in a sample 
of developing countries (Feenstra and Kee 2006).

Factor Adjustments and Specialization Patterns

Positive impacts of China’s and India’s growth at the aggregate level in 
LAC, together with some negative impacts at the industry level, suggest 
the need for within- and across-industry adjustments, as well as some 
potential policy responses by LAC’s governments. 

Freund and Özden found evidence of quality downgrading in Central 
America using a price equation that explains changes in LAC unit export 
prices to third markets as a result of changes in the size of the export 
market and changes in prices and imports from China. For the other 
 subregions, there is no statistically significant evidence one way or the 
other, except on overall exports of LAC to the OECD where there is weak 
evidence of quality upgrading as competition from China intensifies.

Focusing on the apparel industry, which has been hard hit by competi-
tion from China and India after the removal of the General Agreement 
on Tariffs and Trade’s Textiles and Clothing Agreement quotas under 
the Multifibre Arrangement (MFA), Özden (2006) observes that differ-
ent countries have shown different adjustment patterns. Costa Rica, the 
Dominican Republic, and Mexico took advantage of the Caribbean Basin 
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Initiative preferences and North American Free Trade Agreement to initially 
increase their export volume. However, with the removal of MFA quotas, 
they moved to higher-priced, higher-quality exports (see figure 1.9).21 
El Salvador, Guatemala, and Honduras did not seem to implement any 
structural changes in their apparel industries but simply increased their 
production and exports at the same quality and price level. Nicaragua 
and Haiti were new entrants to the apparel markets and their exports 
increased dramatically, but under competition from Asian countries they 
moved down the quality ladder to lower-priced, lower-quality exports.22 

Using an index of potential industry wages—measured by the export-
weighted sum of GDP per capita—Freund and Özden in chapter 6 observe 
that LAC is moving toward higher-wage products, though at a slow rate, 
especially when compared with China. Some evidence also indicates that 
China is depressing LAC’s upward movement because China is displacing 
LAC in some relatively high-wage industries. 

This observation is also confirmed by Lederman, Olarreaga, and Rubiano 
(2008), who found that LAC and China’s specialization patterns exhibit 
some substitutability for skilled-labor-intensive industries but appear unre-
lated in unskilled-labor-intensive industries. India, however, shows signs 
of strong substitutability in both unskilled- and skilled-labor-intensive 
industries, suggesting that India is putting pressure on labor at both ends 
of the skill spectrum. Lederman, Olarreaga, and Rubiano (2008) also 
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found evidence of strong complementarities between LAC’s and China’s 
and India’s specialization patterns in natural-resource-intensive industries 
and, to some extent, in industries intensive in scientific knowledge. Without 
China’s and India’s growth, and the induced increase in their demand for 
commodities since the mid-1990s, LAC’s revealed comparative advantage 
in natural resources would have been 30 percent smaller, and the revealed 
comparative advantage in scientific-knowledge-intensive industries would 
have been 17 percent smaller. This suggests that the growth of China 
and India may be pushing LAC toward sectors intensive in these two factors 
and away from both skilled- and unskilled-labor-intensive industries. Indeed, 
the authors found that there may have been some scope for substitutability 
in the trade specialization patterns of LAC, and of China and India in the 
early 1990s, but with the exception of Mexico, LAC and the two Asian 
economies have been moving apart in their trade specialization patterns.

Figure 1.10 also shows the evolution of an export concentration 
 Herfindahl index (higher values indicate a more concentrated export 
bundle), where the vertical axis on the right provides the scale and the 
line labeled “Herfindahl LAC” shows the evolution of the index. The 
evidence suggests that LAC as a whole has been moving toward higher 
concentration of its export bundle since the mid-1990s.23 During the same 
period, China has moved toward a more concentrated export bundle, 
whereas India has shown some diversification. Overall, this suggests that 
the explanation behind the falling correlation between LAC and China is 
that LAC and China are moving toward specialization in a different set 
of products. In the case of India, the trend would also be explained by the 
 diversification of India’s export bundle.
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Finally, some literature suggesting that dependence on natural resource 
exports might hinder long-term growth, and thus the observed patterns of 
specialization in LAC, could be interpreted as bad news. However, new 
econometric and case-study evidence seems to suggest that there is no 
such resource curse (see Lederman and Maloney 2007). Furthermore, to 
the extent that export-revenue concentration can hurt long-term growth 
prospects, the data suggest that despite recent increases in the level of con-
centration (as shown in figure 1.10), the region remains below the levels 
of concentration of 1990–92.24 

Concerns about the potential adjustment costs faced by Latin American 
firms subject to increased import competition from China and India in 
their domestic markets led Casacuberta and Gandelman (see chapter 10) 
to examine whether firms that were exposed to competition from the two 
Asian economies were subject to higher adjustment costs for unskilled labor, 
skilled labor, and capital. They measured the impact of adjustment costs on 
firms’ behavior by looking at the extent to which firms adjust to their factor 
shortages from one period to the next. Factor shortages are defined as the 
difference between actual levels of factor employment and desired levels of 
factor employment; the latter are given by optimal factor demands derived 
from a Cobb-Douglas production framework in a frictionless world.25 

Casacuberta and Gandelman found that only a small share of factor 
shortages or surpluses are addressed by firms from one period to another, 
which they interpret as a signal of large adjustment costs in a sample of 
Uruguayan manufacturing firms. However, increasing competition from 
China and India only marginally changes the extent of the adjustment, 
even though adjustment costs seem to be marginally higher for both skilled 
and unskilled labor in the presence of factor surpluses (that is, when firms 
would like to reduce their level of factor employment) when competition 
from China and India is strong. Conversely, adjustment costs seem to be 
marginally lower for skilled and unskilled labor in the presence of factor 
shortages (that is, when firms would like to hire).

A potential explanation for this asymmetry lies in the perceived 
volatility of Chinese and Indian imports. If these imports are perceived to 
be more volatile than imports from other regions (because they are new 
players in world markets, are relatively more distant trading partners, and 
have widely different cultural and business practices), then one would 
expect firms to be more reluctant to fire workers and more willing to hire 
workers when exposed to more import competition from China or India 
rather than from more established and better-understood trading partners. 
The data confirm this with a coefficient of variation for imports from 
China and India that is twice the coefficient of variation of imports from 
the rest of the world. Addressing the causes of this volatility (which can 
sometimes be policy induced, for example, through antidumping duties, 
nontariff barriers, and the like) is likely to help reduce adjustment costs in 
the presence of surpluses. 
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An important concern for policy makers associated with the growing 
presence of China and India in LAC markets (see figure 1.11) is the impact 
this competition may have on employment, particularly labor-intensive 
manufacturing employment, for which China and India have a compara-
tive advantage. Manufacturing employment significantly declined in LAC 
while imports from China and India were growing. A quick analysis 
would suggest that the two Asian economies carry the blame for the loss 
of employment opportunities in manufacturing activities in LAC. 

A more careful analysis suggests otherwise. Castro, Olarreaga, and 
Saslavsky, in chapter 9, explore the impact that growing imports from 
China and India had on manufacturing employment in Argentina, which 
is among the countries in the region that experienced the largest declines 
in manufacturing employment during the 1990s (31 percent), while expe-
riencing an important increase in import penetration from China (see 
figure 1.11). These authors built a dynamic econometric model in which 
labor demand in each industry is a function of wages, capital stock, prices, 
and productivity. Prices and productivity are functions of import and 
export penetration and allow the authors to identify the impact that trade 
with China and India is having—through these two channels—on labor 
demand in Argentina’s manufacturing sector.26

Results suggest that increased trade with China can explain just a 
 negligible share of the decline in Argentina’s manufacturing labor demand. 
Moreover, the increase in overall import penetration during the period 
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could explain only a relatively small share of the decline in manufacturing 
employment.27 To be more precise, a 1 percent increase in import penetra-
tion leads to a 0.07 percent decline in labor demand. Given that import 
penetration increased by 79 percent over the sample period (1991–2003), 
the decline in labor demand that can be attributed to the increase in 
import penetration is around 6 percent. Because manufacturing employ-
ment declined by 31 percent over the sample period, the increase in import 
penetration can at most explain 20 percent of the observed loss in man-
ufacturing employment. The other 80 percent had other causes (labor 
legislation, privatization, technological change, and the like). Moreover, 
the increased importance of China as a source of imports had an almost 
negligible marginal impact on the decline in labor demand associated with 
the increase in overall imports. An increase in the share of imports from 
China of 1 percentage point led to an additional 0.02 percent decline in 
the growth of Argentina’s labor demand. Thus, the sixfold increase in the 
share of imports from China over the period (from 1 percent to 6 percent) 
could only explain an additional 0.1 percent to 0.2 percent of the observed 
decline in labor demand. Results for India suggest that the increase in its 
share of Argentina’s imports has had no impact on labor demand (beyond 
the overall impact of import penetration on labor demand). 

Perhaps surprisingly, export penetration does not seem to affect labor 
demand in Argentina’s manufacturing industry. The reason could be that 
exports do increase output and therefore labor demand, but they are also 
often accompanied by export-induced technological change that is labor 
saving. The evidence suggests that in Argentina these two forces cancel 
out, with no large impact on employment. This implies that Chinese and 
Indian competition in third markets may not be having much of an impact 
on Argentina’s manufacturing employment either. This result, however, 
may not carry over to countries subject to a higher degree of competition 
in third markets, such as Mexico.

With regard to LAC governments’ responses to the growth of imports 
from China and India into the region, Facchini et al. (2007) found that 
tariffs tended to be higher on products heavily imported from China, but 
lower on goods imported from India. The evidence they provide is not lim-
ited to tariffs, however: nontariff barriers have become a predominant form 
of protectionism and Chinese exporters have been particularly hit by LAC 
countries, while Indian exporters enjoyed below-average levels of protection 
in LAC. For example, Brazil initiated 15 antidumping cases against China 
as notified to the World Trade Organization; Argentina initiated 40 cases; 
and in the early 1990s, Mexico imposed antidumping duties of more than 
1,000 percent on imports of shoes, toys, and textiles from China (Domin-
guez et al. 2006). Together, LAC governments have initiated more cases 
against China than the European Union, the United States, or Canada.28 

Facchini et al. (2007) explained the differences in protection levels 
in relation to China and India using a lobbying model with imperfect 
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 substitution between domestically produced goods and imported goods. 
They found that incentives to lobby were higher when products were close 
substitutes for the ones domestically produced, resulting in higher tariffs 
in equilibrium. After bringing the model to the data, they found that this 
was a reasonable explanation for the higher tariffs observed on goods 
imported from China because estimates suggest that they are closer substi-
tutes for domestically produced goods than goods imported from the rest 
of the world. Similarly, the lobbying model can also explain the lower lev-
els of protection on goods imported from India because estimates suggest 
that goods imported from India are more distant substitutes for domesti-
cally produced goods than goods imported from the rest of the world. 
However, the fact that production-efficiency losses are likely to be higher 
in goods with higher substitution suggests that the protectionist response 
is occurring in sectors where import competition hurts the most. 

Protectionist responses can also occur behind the border. Baroncelli, 
Krivonos, and Olarreaga (2007) measured the degree of discrimination 
imposed on foreign applicants in the trademark registration processes in 
China, India, and Latin America using the differences in the rate of registra-
tion of foreign and domestic applicants. They found some significant differ-
ences in the rate of registration of LAC trademarks in China with respect to 
domestic applicants, as well as between the rates of registration of Chinese 
and domestic trademarks in LAC’s trademark registration offices. 

Baroncelli, Krivonos, and Olarreaga (2007) explain this pattern using a 
model with vertically differentiated goods, and show that incentives to dis-
criminate against relatively close substitutes are larger because they lead 
to larger increases in profits for domestic producers and smaller declines 
in consumer welfare. Conversely, incentives to discriminate against prod-
ucts at opposite ends of the quality spectrum are small because any dis-
crimination would be captured by other producers in the middle of the 
quality spectrum. They then test the model empirically and find some 
evidence that discrimination in the trademark registration process tends to 
be higher against applicants from countries that produce goods of similar 
quality.29 The high substitutability between Chinese goods and LAC’s 
goods estimated by Facchini et al. (2007) would then explain why there 
may be higher trademark protectionism between LAC and China.

Policy Implications

In general, the evidence discussed in this book suggests that LAC coun-
tries should reshuffle their development-policy priorities in response to 
the emergence of China and India in global markets. The higher correla-
tion between the business cycles of LAC and the two Asian economies 
is mainly driven by demand spillovers, largely explained by the high 
correlation between China’s and India’s industrial output and world 
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commodity prices. This finding suggests that the current commodity boom 
that is benefiting LAC is largely dependent on the continuing growth of 
the two Asian economies. Fragilities in China’s and India’s economies, 
or changes in consumer preferences, should therefore be tracked with 
particular attention by those LAC economies with strong attachments to 
natural-resource-intensive products. 

As indicated, partly under pressure from China and India, LAC’s spe-
cialization patterns have been shifting toward higher natural-resource- 
and knowledge-intensive activities and products. To facilitate this shift 
and increase the potential benefits from it, LAC countries should improve 
their natural resource management and rural development policies, while 
at the same time strengthening policies and institutions for the promotion 
of skills and innovation (patentable or not).

Trade policies, both at the border and behind the border, show evidence 
of a protectionist response on the part of LAC governments to the growth 
of imports from China in particular, partly because of the larger vertical 
and horizontal product substitutability between domestically produced 
goods and goods imported from China. This is inefficient as well as costly 
for users of imported intermediate goods, who cannot take full advantage 
of cheaper inputs to improve their competitiveness in world markets. 
 Giving more weight to consumers and users of imported intermediate 
goods in the trade policy formation process may yield better outcomes. 

One area in which some LAC countries seem to have been under-
performing is bilateral exports to the two Asian economies. Negotiating 
free trade agreements (as some countries are already doing) and export 
 promotion activities focused on these two markets may help reverse this 
trend.30 Also, special attention should be given to integration into global 
production networks that involve Chinese and Indian firms.

For FDI promotion through specialized agencies, it seems that there is 
no need for a change of course because LAC has benefited from growing 
FDI to China and India. LAC has been quite successful in attracting FDI 
and should continue to improve the overall investment climate and the 
role of specialized promotion agencies to maintain their lead.31 It is unfor-
tunate that a couple of countries have been backtracking recently from the 
 generally open environment in the region toward FDI.

In services, there may be a need for enhancing the relative com-
petitiveness of LAC in relation to India in the business, professional, 
and technical services sector (as well as legal and industrial engineering 
services). The literature suggests that this could be achieved by develop-
ing Internet penetration through investment in telecommunication infra-
structure and reforms that expand Internet access, but also by aligning 
exchange rates to correct, in particular, for overvalued exchange rates (see 
Freund and Weinhold 2002). 

Also, to exploit the evidence of synergies in innovation patterns between 
LAC and India, governments may want to consider scaling up scientific 
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exchange programs and cooperation in research and development programs. 
The same may eventually be useful in some areas with China, too.

Because some industries are negatively affected by the growth of China 
and India, and these tend to be labor-intensive industries, adjustment assis-
tance for workers may need to be considered. For those countries adjusting 
toward skilled-labor-intensive and scientific-knowledge-intensive industries, 
short-term adjustment policies should concentrate on helping unskilled 
labor in the transition, while focusing on skill improvements and inno-
vation policies in the long term. For the few countries adjusting toward 
unskilled-labor-intensive industries, short-term adjustment policies should 
probably focus on the higher end of the skill spectrum while also trying to 
improve the overall endowment of skilled labor and scientific knowledge in 
the long term. 

Notes

 1. All calculations are based on GDP data measured at market prices.
 2. This may be explained by proximity, but endowments and entrepreneurship 

also play a role. There are 116 United Nations Educational, Scientific, and Cultural 
Organization Heritage sites in LAC, compared with 33 in China and 26 in India.

 3. In an alternative specification in which exports from China are weighted 
by the lagged share of Indian exports, Freund (chapter 7 in this volume) found a 
negative and statistically significant impact in four service subsectors, a positive 
and statistically significant impact in one service subsector, and no statistically 
significant impact in three service subsectors.

 4. In the early 2000s, according to statistics provided by UNIDO’s IND-
STAT database, the average monthly salary in manufacturing in China and India 
oscillated between US$120 and US$150. The equivalent figure in Argentina was 
US$1,112; in Uruguay, US$1,010; in Chile, US$882; in Brazil, US$860; in Mexico, 
US$670; in Costa Rica, US$495; in Colombia, US$350; in Bolivia, US$262; and in 
Guatemala, US$120.  

 5. The degree of business cycle synchronization between countries is  measured 
by the correlation between the cyclical components of real output. The cyclical 
component of real output is obtained using the band-pass filter proposed by Baxter 
and King (1999). Once the business cycle is computed for each country, Calderón 
(chapter 2) calculates the correlation between de-trended output in countries i and j 
over the following non-overlapping 10-year periods: 1965–74, 1975–84, 1985–94, 
and 1995–2004. He then regresses these correlations on variables that measure the 
degree of trade integration, output specialization, and demand spillovers, control-
ling for other factors. 

 6. A word of caution is warranted here because demand spillovers are identified 
using time dummies in a regression explaining the correlation of output. Other factors 
(common supply shifts, for example) could be captured by time dummies.

 7. For Central America, demand spillovers also explain a large share of the 
declining output correlation. This signals that the relative demand in China for goods 
produced in Central America has been declining, especially since the late 1990s.

 8. The statistical significance of the correlation coefficients increases more 
sharply and the coefficients are statistically different from zero from 2002 
onward.
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 9. China and India have contributed, on average, 12 percent of the increase in 
demand in world markets over the period 1990–2004.

 10. The gravity model of trade explains bilateral trade flows using economic 
size (GDP) of importers and exporters, the bilateral distance between trading 
partners, and other control variables. To capture the impact of China’s and India’s 
growth on LAC exports to the two Asian economies’ markets in a sample com-
posed of Latin American exporters to and importers from the world, Lederman, 
Olarreaga, and Soloaga (chapter 3 in this volume) isolate the impact of China’s and 
India’s GDP growth on LAC’s bilateral exports by estimating subregion-specific 
effects that vary by exporting and importing country or subregion. To control for 
the correlation between the expected value of bilateral trade flows among country 
pairs and the variance of their regression errors, which itself may be increasing 
with trade flows, thus biasing estimates from linear regressions,  they use a negative 
binomial estimator (see Santos Silva and Tenreyro 2006).

 11. We acknowledge that the estimation of the gravity model by Lederman, 
Olarreaga, and Soloaga (chapter 3), as well as the estimations by Freund and Özden 
(chapter 6), and Hanson and Robertson (chapter 5) in this volume might suffer from 
an endogeneity bias. Eichengreen, Rhee, and Tong (2007) used geographic (time 
invariant) variables as instrumental variables to control for unobserved omitted 
variables that could be correlated with East Asian exports and Chinese exports to 
common markets. The gravity model estimations in this volume do not use instru-
mental variables, but they do control for time-period effects that capture any such 
unobserved common effects. Nonetheless, there might be some remaining bias from 
reverse causality, especially for LAC economies that are large exporters of certain 
commodities. In this case, however, the bias would yield coefficient estimates that 
underestimate the positive effects of Chinese and Indian exports to third markets, 
because export expansions of large commodity exporters would reduce the prices of 
those commodities, thus reducing the positive estimated partial correlation between 
LAC exports and Chinese and Indian exports to a common market. 

 12. Commodities are here defined as goods falling in the Harmonized System 
(HS) classification of HS 01 to HS 24.

 13. Thus, there is less evidence of missed opportunities in commodity exports. 
 14. The growing Chinese or Indian presence is captured by exports from China 

or India to the same third market. 
 15. A 2002 Chinese pilot scheme to promote outward FDI was extended 

nationally in 2006, and in 2007 the government launched a qualified domestic 
institutional investor program aimed at increasing the ability of domestic residents 
to invest in foreign securities, including stocks and bonds. Restrictions on outflows 
of FDI in India are also being removed (Lane and Schmukler 2006). 

 16.  Part of the motivation behind this bilateral aid is associated with the rec-
ognition of Taiwan: of the 26 countries in the world that recognize Taiwan, 11 are 
in Central America and the Caribbean (Dominguez et al. 2006).

 17. See Carr, Markusen, and Maskus (2001). In the KCM, bilateral FDI stocks 
are explained by variables that capture horizontal and vertical motives for FDI. 
Horizontal motives are captured by the sum of source-country and host-country 
GDPs as a measure of total market size, and the squared GDP differences. Accord-
ing to the KCM, the coefficient on the sum of GDP should be positive because 
larger markets should attract multinational enterprises. The KCM predicts that, 
controlling for the sum of GDP, differences in country size discourage horizontal 
FDI. The intuition is that when one of the countries is small, multinational firms 
would open production facilities mostly in large economies. Vertical motives are 
captured by the absolute value of differences in skilled labor abundance between 
the source and the host country. The model also includes other control variables to 
capture investment and trade costs. 
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 18. Cravino, Lederman, and Olarreaga (2008) use various estimators: ordinary 
least squares, Poisson to correct for the correlation between the expected value of 
bilateral capital stocks and the variance of their regression errors, and negative 
binomial to control for over-dispersion (the increasing correlation between the 
expected capital stocks and the variance of their regression errors). 

 19. Hong Kong has been a part of China since 1997 and therefore should be 
considered part of the Chinese economy. Moreover, some observers have argued 
that China’s and Hong Kong’s trade data should be combined to approximate 
the trade flows coming from China mainland as a result of transshipments of 
 merchandise through Hong Kong.

 20. Causality is derived using Chinese tariffs as instruments for Chinese export 
variety.

 21. Part of the higher price of Mexico, Costa Rica, and the Dominican  Republic 
in figure 1.9 is explained by their increasing preferential access to the U.S. market, 
but results regarding quality upgrading for Costa Rica and Nicaragua hold after 
controlling for tariff preferences.

 22. Caution must be exercised in attributing these changes to the removal of the 
MFA quotas and the growing presence of China and India in these markets. Other 
factors, such as preferences to the U.S. markets (which Özden controls for in his 
econometric framework) may be partly driving these results.

 23. There was a move toward export diversification at the beginning of the 
1990s, probably prompted by LAC’s trade reforms in the late 1980s and early 
1990s, as also shown in De Ferranti et al. (2002), but this was followed by a move 
toward specialization as trade theory would predict, also partly explained by the 
commodity boom. The trends in figure 1.10 are dominated by the large LAC 
economies of Brazil and Mexico.

 24. We also acknowledge that the rise of the Herfindahl index since the late 
1990s could be due to the rise of commodity prices and not necessarily be due to 
increases in the quantities of commodity exports. 

 25. This assumes that production and adjustment costs are separable. But 
 without this assumption, it is impossible to estimate factor shortages without 
 having a measure of adjustment costs.

 26. Wages, capital stock, and import and export penetration are instrumented 
using lagged values, the share of unskilled labor in the industry, and a proxy for 
transport costs.

 27. Hoekman and Winters (2005) in their recent survey of the evidence on the 
links between trade and employment conclude that there is no robust evidence 
either way, particularly in the manufacturing sectors of developing countries.

 28. The use of antidumping duties by LAC on imports from China will be limited 
by most LAC countries’ recognition of China as a “market economy” in 2006. This 
affects the flexibility LAC enjoyed earlier under World Trade Organization rules to 
set high and discretionary duties, even though Article VI of the General Agreement 
on Tariffs and Trade, which regulates antidumping duties, is quite flexible and subject 
to abuse.

 29. Quality proximity is proxied by the absolute value of the difference in the 
share of industry-level exports to the TRIAD.

 30. As shown by Lederman, Olarreaga, and Payton (2006) in a background 
paper for a regional study on Enhancing Firm Capabilities, export promotion 
agencies in Latin America have been particularly successful at promoting exports 
in recent years. However, their focus has been almost exclusively on the western 
hemisphere, and to some extent, Europe. Addressing the Asia deficit would help 
them take advantage of the growing opportunity that China and India represent. 

 31. For a recent study on the role of FDI promotion agencies in attracting FDI, 
see Harding, Javorcik, and Sawada (2006).
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Trade, Specialization, and Cycle 
Synchronization: Explaining 

Output Comovement between 
Latin America, China, and India

César Calderón*

Introduction

Since 1980, world trade has grown twice as fast as world output (6 percent 
versus 3 percent), thus deepening economic integration (IMF 2001; Koup-
aritsas 2001). To the extent that countries are becoming more integrated 
into the world economy, their macroeconomic fluctuations have become 
increasingly affected by external disturbances—which include output 
fluctuations in other economies. Shocks occurring in one country can be 
transmitted to another country through three basic channels: international 
trade in goods and services, international trade of financial assets, and 
direct links between sectors of production across countries. The role of 
international trade in transmitting business cycle fluctuations across coun-
tries has been widely recognized and analyzed (Canova and Dellas 1993; 
Baxter 1995). Trade links have proved to be important in the literature of 

*The author would like to thank Daniel Lederman, Marcelo Olarreaga, Guill-
ermo Perry, and Claudio Raddatz for comments and suggestions. He also thanks 
Ileana Jalile for superb research assistance.
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optimum currency areas, which argues that countries are more likely to 
benefit from a currency union if they have higher trade integration and 
more synchronized business cycles (Frankel and Rose 1998; Mundell 
1961). Recent empirical research has found that country pairs with stron-
ger international trade links tend to have more highly correlated business 
cycles, not only among industrial countries (Clark and van Wincoop 2001; 
Rose and Engel 2002) but also among developing countries, although to a 
weaker degree (Calderón, Chong, and Stein 2007).

However, China’s and India’s faster growth and deeper integration 
into the world economy may be affecting the business cycles of other 
economies. This chapter is concerned with whether developments in 
China and India are affecting output prospects in the Latin America 
and the Caribbean (LAC) region. Rising correlations for LAC countries 
with China and India (figure 2.1) are accompanied by increasing world 
demand for some of LAC’s commodities (figure 2.2) and a sharp increase 
in bilateral trade between LAC and China and India (figure 2.3). The 
largest LAC economies have increased their shares of trade with China 
in total trade from less than 2 percent in the 1980s to 6 percent in 
2000–04, with Chile and Peru having trade shares with China higher 
than 10 percent of total trade in the 2000s. Trade between LAC and 
India has also increased, although this growth has been modest com-
pared with trade with China. The largest LAC economies have raised 
their trade shares with India from 0.44 percent to 0.73 percent of their 
total trade.

This chapter’s main goal is to analyze whether higher trade integra-
tion between the LAC region and China and India is driving higher 
output correlations. According to the literature, the impact of trade 
integration on business cycle correlation could go either way (Frankel 
and Rose 1998): First, trade integration may increase output correlation 
if the demand channel is the dominant force driving business cycles. For 
instance, positive output shocks in a country might increase its demand 
for foreign goods, and the impact on the output of the country’s trading 
partner will depend on the depth of their trade links. Second, if industry-
specific shocks are the dominant force explaining cyclical output, the 
relationship would be negative if increasing specialization in production 
leads to interindustry trade (as usually observed in developing coun-
tries). In this case, trade integration leads to specialization in different 
industries, which in turn leads to asymmetric effects of industry-specific 
shocks. Finally, if intra-industry trade prevails (as observed in industrial 
countries), specialization does not necessarily lead to asymmetric effects 
of industry-specific shocks because the pattern of specialization occurs 
mainly within industries.

Using a sample of 147 countries (23 industrial economies and 124 
developing countries) with annual information for the period 1965–2004, 
this analysis updates and extends the results in Calderón, Chong, and 
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Figure 2.1 Output Comovement: 10-Year-Window Rolling 
Correlations

Source: Author’s calculations using data on real gross domestic product from 
World Bank World  Development Indicators.

Note: Ten-year rolling regression of output growth in LAC on output growth 
in China. Year on x-axis is end year of the 10-year regression.
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Figure 2.2 China and India: Impact on Commodity Prices, 
December 2001–December 2005

Source: Author’s calculations using monthly data on industrial production 
index of India from Haver Analytics database.

Note: Figure 2.2(b) shows 5-year (60-month) rolling regression of the percentage 
variation in the international price of a selected commodity group on India. Year on 
x-axis is end year of the 5-year regression. 
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Figure 2.3 Trade Integration of LAC with China and India, 
1985–2004

Source: Author’s calculations using International Monetary Fund Direction 
of Trade Statistics and World Bank World Development Indicators.

Note: Bilateral trade intensity is the ratio of bilateral exports and imports 
between the LAC (country or group) and India to the total output of the LAC 
(country or group) and India.
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Stein (2007) for the sample of LAC countries compared with the rest of 
the world. The regression analysis reveals the following:

•  Countries with more extensive trade links display higher output 
comovement. The evidence indicates that a higher degree of intra-
industry trade among country pairs may generate a higher degree 
of business cycle synchronization.

•  Output specialization, as proxied by the degree of asymmetry in 
the structure of production among countries, may lead to more-
 asynchronous business cycles. The same result holds for asymmetries 
in export and import baskets, although the analysis fails to find a 
significant effect for asymmetries in structure of imports.

•  Output specialization—as well as specialization in exports and 
imports—may reduce the sensitivity of cycle synchronization to 
changes in bilateral trade. That is, the impact of trade intensity on 
output comovement is higher for countries with more symmetric 
structures of production and trade.

Using the results of this regression analysis, the study evaluates how 
well the model tracks the changes in output comovement for the LAC 
region, as well as selected LAC countries, with China and India in 1995–
2004 relative to 1985–94:

•  On average, the model does a fairly good job predicting changes 
in output correlation for the region in relation to China and India. 
However, the country-by-country analysis shows wide heterogeneity 
in performance.

•  For the LAC region as a whole, the model explains 54 percent of the 
actual change in output correlation with China; the predicted change 
is mostly attributable to demand spillovers (65 percent), while bilateral 
trade and asymmetries in production structures explain the remaining 
35 percent.

•  Demand spillovers explain most (70 percent) of the increase in 
predicted correlation with India, with the remaining 30 percent 
 attributable to trade integration and output specialization.

•  As mentioned, the ability of the model to track changes in output 
correlation of LAC countries with China and India varies signifi-
cantly. However, its performance in tracking changes in correlation 
seems to fit the evolution of the correlation with China better than 
the evolution of the correlation with India.

This chapter is organized as follows: The next section provides theo-
retical insights about the relationship between trade integration and the 
synchronization of business cycles. It is followed by a section that discusses 
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the data and presents the econometric methodology used in the empirical 
evaluation. The subsequent section discusses the main results of the regres-
sion analysis and is followed by a section that uses the regression results to 
explain changes in output correlation for Latin American countries with 
China and India. The final section offers conclusions.

Theoretical Insights

This section presents a simple theoretical framework for understanding 
the different channels through which trade intensity may affect the degree 
of synchronization of business cycles. It first defines the cyclical compo-
nent of real output �y y yit it it= −  as the deviation of (the log of) real output 
from its trend component, yit. Following Stockman (1988), it can be 
argued that the cyclical component of real output in country i at time t,
�yit, can be decomposed as the weighted average of the cyclical components 
of all the k sectors in the economy, �ykit (where k = 1, . . . , n), with weights 
ski being approximated by the share of sector k’s output in total output 
(∑k ski = 1),

� �y s yit ki kit

k

=∑ . (2.1)

Next, the cyclical component of real output in sector k at time t can 
be expressed as deviations from the country’s average fluctuation across 
sectors at time t, yit. Equation 2.1 can be rewritten as

�y sit ki kit

k

it= +∑ η ζ , (2.2)

where the cyclical component of real output for country i at time t consists 
of the weighted average of k sectoral output shocks at time t, ηit kit ity y= −� � ,  
and the aggregate shock to output of country i at time t, ζit. Analogously, 
the cyclical component of real output for the foreign country—that is, coun-
try j—can be defined as

�y sjt kj kjt

k

jt= +∑ η ζ  (2.2*)

The following assumptions (Stockman 1988) are used:

(1)  {ηkit} are distributed independently of each other across both sectors 
k and time t, with sectoral variance σk

2;
(2)  industry shocks are similar across countries, ηkit = ηkjt, and have the 

same variance σk
2;

(3) {ζit} is distributed independently over time; and
(4) {ηkit} and {ζit} are independent of each other.
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Using assumptions (1) through (4), the covariance between the cyclical 
component of real output in countries i and j can be computed as follows:

σ σ σ ζ ζ( , ) ( , )� �y y s si j k Ki Kj

K

i j= +∑2  (2.3)

where σk
2 is the variance of real output in sector k, and σ ζ ζ( , )i j

 is the 
covariance between country-specific aggregate shocks.

Theoretically, the impact of rising trade integration on business cycle 
synchronization is ambiguous. Assuming that business cycles are domi-
nated by industry-specific shocks, ηkit, the Heckscher-Ohlin paradigm 
predicts that rising trade integration between countries i and j may lead to 
deeper specialization in both countries and to declining output correlation 
between countries i and j. Given that sectoral variance is always positive, 
that is, σk

2 0> , rising trade will lead to negative comovement between ski 
and skj (because of specialization in production) and, all other things equal, 
to declining output correlation between countries i and j. Recent research 
has found another mechanism that yields a negative association between 
trade integration and business cycle synchronization (Kalemli-Ozcan, 
Sorensen, and Yosha 2001): higher integration in both international 
goods and financial markets allows countries to ensure against asymmet-
ric shocks through diversification of ownership; thus, they can afford to 
have a specialized production structure. Hence, enhanced opportunities 
for income diversification induce higher specialization in production and 
more asymmetric business cycles.

Conversely, if patterns of specialization in production and international 
trade are dominated by intra-industry trade, deeper trade links will not nec-
essarily result in deeper specialization along industry lines as predicted by the 
Heckscher-Ohlin paradigm. In this case, industry-specific shocks, ηkit, will 
not necessarily affect different countries more asymmetrically as they become 
more integrated (Krugman 1993). Here, deeper trade integration does not 
necessarily lead to a negative correlation between ski and skj. Hummels, Ishii, 
and Yi (2001) find that countries are increasingly specializing in particular 
stages of a good’s production sequence rather than producing the entire good 
(vertical specialization).1 In addition, Kose and Yi (2001) have argued that a 
rising trend in this “back and forth” trade might lead to greater response of 
business cycle correlations to higher trade integration.

Finally, higher trade integration may have an impact on the correlation 
between country-specific aggregate shocks, ρ(ζi, ζj) through different chan-
nels. First, aggregate demand shocks may lead to spillover effects. Favor-
able income shocks in one country might lead to higher demand for both 
foreign and domestic goods. The effect on ρ(ζi, ζj) might be stronger if trade 
integration leads to coordinated policy shocks (Frankel and Rose 1998).2 
Second, rising trade integration might lead to a more rapid spread of pro-
ductivity shocks through more rapid diffusion of knowledge and technol-
ogy (Coe and Helpman 1995) or through inward foreign direct investment 
and technology sourcing (Lichtenberg and van Pottelsberghe 1998).
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In sum, the relationship between trade integration and business cycle 
correlation is theoretically ambiguous. Although the impact is positive 
if country-specific aggregate shocks dominate business cycles, the effect 
of trade integration is not clear if industry-specific shocks are the main 
source of business cycles. In the latter case, the nature of the relationship 
between trade integration and cyclical output correlations depend on 
the patterns of specialization in production once the economy is open to 
international markets.

Data and Methodology

This section describes the data used in the statistical analysis of the rela-
tionship between trade integration and cycle correlation between Latin 
America and China and India, and it outlines the econometric methodology 
undertaken to accomplish the task.

The Data

The dependent variable is the degree of business cycle synchronization 
between countries i and j at period τ (of length T). To measure this vari-
able, the correlation between the cyclical components of output for coun-
tries i and j  is computed as

ρ τ
τ( , )

cov( , )

var( ) var( )
,� �

� �

� �
y y

y y

y y
i j

i j

i j

=
⋅  (2.4)

where �yi is the cyclical component of real output (y) in country i. The 
measure of real output is the real gross domestic product (GDP), in local 
currency at constant prices (in logs), taken from the World Bank’s World 
Development Indicators. The cyclical component of output in country i is 
obtained using the band-pass filter proposed by Baxter and King (1999). 
Unlike other trend-cycle decomposition techniques, this filter takes into 
account the statistical features of the business cycle.3 In accordance with 
these statistical properties, Baxter and King showed that the desired filter is 
a band-pass filter, that is, a filter that passes through components of the time 
series with periodic fluctuations between 6 and 32 quarters, while removing 
components at higher and lower frequencies.4 Specifically, the cyclical com-
ponent of real output is computed here by applying the band-pass filter on 
the series over the period 1960–2004. Once the business cycle is computed 
for each country, the correlation between detrended output in countries 
i and j is calculated over the following non-overlapping 10-year periods: 
1965–74, 1975–84, 1985–94, and 1995–2004. According to this measure, 
higher output correlation between countries i and j implies a higher degree 
of business cycle synchronization.
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The bilateral intensity of international trade between countries i and j 
in period τ (of length N) is approximated with the following measures:

T
N

f

F F
T

N

f
i j
F i j t

i t j tt

i j
Y

, ,
, ,

, ,
, ,ln and lnτ τ=

+
+

⎛

⎝
⎜⎜

⎞

⎠
⎟⎟ =

+∑1 1 1 1 ii j t

i t j tt
Y Y

, ,

, ,+

⎛

⎝
⎜⎜

⎞

⎠
⎟⎟∑ , (2.5)

where fi,j,t denotes the amount of bilateral trade flows (exports and imports) 
between countries i and j, while Fkt represents total (multilateral) trade—
exports and imports—of country c (with c = i, j) in period t. Note that 
the numerator of the explanatory variables is (1 + fi,j,τ) to deal with the 
observations with zero trade flows, which would otherwise be dropped 
by taking logs. This is not a problem in studies that focus on industrial 
countries, because bilateral trade flows are nonzero. In the present case, 
approximately 23 to 25 percent of the observations in the panel data set, 
which includes 147 countries, have zero trade flows. To prevent the loss of 
these observations, which may contain important information, 1 is added 
to the bilateral trade flows, which is a standard way to deal with this 
problem in the context of gravity models of bilateral trade.5 Equation (2.5) 
computes Ti j

F
, ,τ as the ratio of bilateral trade flows between countries i and 

j divided by the sum total trade flows (exports and imports) of countries i 
and j, and Ti j

F
, ,τ as the ratio of bilateral trade flows between countries i and 

j to output in both countries (Yi,t and Yj,t, respectively).6

The bilateral trade data are taken from the International Monetary 
Fund’s Direction of Trade Statistics, whereas nominal and real GDP data 
are taken from the World Bank’s World Development Indicators. Annual 
data for 1965–2004 were gathered on bilateral trade flows for the 147 
countries in the sample (see the annex for the list of countries), and only 
imports CIF (cost, insurance, and freight) data are used to construct the 
measures specified in equation (2.5).7 Following Feenstra et al. (2005), 
importers’ reports are preferable whenever they are available, given that 
these are more accurate than reports by the exporter.8 Next, averages are 
computed over the annual data for the non-overlapping 10-year periods 
spanning 1965–2004. The discussion of the results mainly focuses on the 
bilateral trade figures normalized by output because they  capture with 
more accuracy the effective degree of integration between two countries.9

The impact of intra-industry trade intensity on business cycle syn-
chronization is also evaluated. To accomplish this task, the Grubel-Lloyd 
(1975) measure of intra-industry trade between countries i and j, GLIi,j, 
is constructed:

GLI

x m

x m
i j

i j
s

i j
s

s

i j
s

i j
s

s

,

, ,

, ,

,= −
−

+( )
∑
∑

1  (2.6)



trade, specialization, and cycle synchronization 49

where xi j
s
,
 and mi j

s
,
 are exports from country i to country j and imports 

from country i to country j, respectively, and s represents an index over 
industries. This measure of intra-industry trade between countries i and j, 
GLIi,j, represents the proportion of intra-industry trade in the total trade 
of these two countries. The data on intra-industry trade was obtained from 
the National Bureau of Economic Research–United Nations world trade 
data as collected by Feenstra et al. (2005). The Standard Industrial Trade 
Classification (SITC Rev. 2) two-digit-level bilateral exports and imports 
between countries i and j were used here. Annual data on bilateral trade 
across industries are available for the period 1962–2000 and the corre-
sponding 10-year period averages are computed over this annual data set. 
For a more detailed description of the data, see Feenstra et al. (2005).

Another possible determinant of business cycle correlation is the extent of 
the similarities or differences between the structures of production or trade 
among countries. A measure of the similarities in the structure of produc-
tion are considered first. Evidence shows that industry-specific shocks will 
generate higher degrees of business cycle synchronization among regions 
with similar production structures than among regions with asymmetric 
structures (Imbs 2001, 2004; Loayza, López, and Ubide 2001; Kalemli-
Ozcan, Sorensen, and Yosha 2001). This variable is approximated using 
the absolute value index suggested by Krugman (1993). Letting θs,i and 
θs,j denote the GDP shares for industry s in countries i and j ( s = 1, 2, . . . , S 
industries), an index of asymmetries in structures of production (or industry 
specialization) is computed as

ASP
Ni j si sj

s

S

t

, , ,τ θ θ= −
=
∑∑1

1

 (2.7)

where ASPi,j,τ is the index of asymmetries in structures of production 
between countries i and j averaged over period τ (of length T). The higher 
the value of ASPi,j,τ, the greater the difference in industry shares between 
countries i and j and, therefore, the greater the differences in structures of 
production.10 Given that industry specialization may affect business cycle 
synchronization through different mechanisms, specialization is measured 
using the nine-sector classification from the one-digit-level International 
Standard Industrial Classification (SIC) code.11 Data for the construction 
of these indexes was obtained from the World Bank’s World Develop-
ment Indicators and United Nations Industrial Development Organi-
zation. Finally, the index of asymmetries in the structures of exports 
between countries i and j over period τ, ASXi,j,τ, was constructed using 
the export shares for industry k in countries i and j at the two-digit-level 
SITC categories. Again, the higher the values of ASXi,j,τ, the greater the 
differences in export structures between countries i and j. Analogously, 
the index of asymmetries in the structures of imports between countries 
i and j over period τ, ASMi,j,τ, was constructed.
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Empirical Strategy

To test the impact of trade integration (approximated by coefficients of 
bilateral trade intensity) on business cycle synchronization (measured by 
the correlation between cyclical outputs), the following baseline regression 
was run using the panel data12:

ρ α βτ τ τ τ τ τ( , ) ,, , , , , , , , ,� �y y T GLI ASP ui j i j i j
K

i j i j i j= + + + + +γ φ δ  (2.8)

where ρ( , )� �y yi j  denotes the business cycle correlation between countries i 
and j over time period τ (of length T = 10 years); Ti j

Y
, ,τ is the average bilat-

eral trade intensity between countries i and j over time period τ, either 
normalized by trade (K = F) or output (K = Y); GLIi,j,τ is the Grubel-Lloyd 
index of intra-industry trade; and ASPi,j,τ is the measure of industry spe-
cialization. In addition, αi,j represent country-pair-specific effects, while 
βτ are time effects that are proxied by decade dummies. Note that other 
specifications are also run that include asymmetries in the structure of 
exports or imports instead of asymmetries in structures of production.

The inclusion of country-pair fixed effects allows the analysis to control 
for all the time-invariant, country-pair-specific variables that may have an 
impact on output correlation.13 More important, including the country-
pair fixed effects leads to a focus on the time-series dimension and, thus, 
on the right policy question: what happens to the output correlation in 
Latin America with respect to China and India when bilateral trade inten-
sity among them increases? This is not exactly the same as asking whether 
country pairs with higher bilateral trade intensity have higher output 
correlation than other country pairs, which is the question answered by 
the cross-section regressions. As Glick and Rose (2002) have argued con-
vincingly in their analysis of the impact of monetary unions on trade, the 
former—and not the latter—is the right policy question.14

The main interest here lies on the sign and the magnitude of the slope 
coefficient γ. If industry shocks are the dominant source of business cycles 
and openness to trade leads to complete specialization (as Heckscher-
Ohlin would predict), γ would be expected to be negative. However, if 
openness to trade leads to vertical specialization (and, therefore, more 
intra-industry trade), or if global shocks dominate economic fluctuations, 
then γ would be expected to be positive.

A problem with equation (2.8) is that, as discussed earlier, trade inten-
sity itself may be endogenous. Higher output correlation could encourage 
countries to become members of a currency union, which, in turn, could 
lead to increased trade intensity (Frankel and Rose 1998, 2002; Rose and 
Engel 2002). Alternatively, both variables of interest—output correlation 
and trade intensity—could be explained by a third variable, such as cur-
rency union, which at the same time reduces transaction costs in trade 
flows and links the macroeconomic policies of their members. Hence, 
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countries joining a currency union might exhibit a positive correlation 
between trade integration and business cycle synchronization. In this con-
text, running an ordinary least squares (OLS) regression for equation (2.8) 
would yield biased and inconsistent estimates of γ. Given the problems 
mentioned above, instruments for bilateral trade intensity are needed to 
estimate γ consistently. This analysis uses the gravity model of bilateral 
trade to motivate the choice of instrumental variables.

Following Wei (1996) and Deardorff (1998), bilateral trade flows 
between country i and country j, Ti j

K
, —normalized by either trade (K = F) 

or output (K = Y)—are regressed on the following determinants: the (log of 
the) distance between countries i and j, (dij); a dummy variable for countries 
sharing a common border, (Bij); and indicators of geographical remoteness 
for countries i and j that measure how far each country lies from alterna-
tive trading partners, REMi and REMj, respectively.15 A dummy for the 
presence of a free trade agreement in the country-pair (FTAij) is included, 
as are the population densities of countries i and j; dummy variables for 
countries sharing common language, colonial origin, main trading partner, 
and geographic region; and dummies for islands, landlocked countries, and 
legal origin.16

Empirical Evaluation

This section describes some stylized facts about the patterns of output 
comovement and international trade between Latin America and China 
as well as between Latin America and India, and conducts the regression 
analysis that links patterns of inter- and intra-industry trade as well as 
output specialization with the comovement of business cycles.

Descriptive Statistics

The following describes the main statistics (averages and standard devi-
ations) for business cycle synchronization, bilateral trade intensity, the 
extent of intra-industry trade, asymmetries in structures of production, 
and trade for the sample of countries over the period 1965–2004. In 
addition, it highlights the evolution of these variables for LAC in com-
parison with China and India. Table 2.1 presents summary statistics for 
1965–2004 for all the variables involved in the analysis.

Business cycle synchronization. Figures 2.1a and 2.1b, respectively, pres-
ent the 10-year-window rolling correlation of real output fluctuations 
for LAC and LAC subregions with respect to China and India over the 
1981–2004 period.

The first point to observe is that the output correlation between LAC 
and China rises sharply over time, from –0.22 in 1981 to 0.46 in 2004. 
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This upward trend is mainly attributable to the rising output correlation 
between (a) China and the Andean countries, which increases from –0.31 
in 1981 to 0.54 in 2004, and (b) China and the Southern Cone, which 
increases from –0.11 to 0.63 over the same time period. Conversely, Mexico 
displays a declining output correlation with China that becomes negative 
beginning in 1988. Finally, output fluctuations in Central America and 
the Caribbean are negatively associated with the business cycle in China 
for most of the period. This correlation is increasingly negative from the 
beginning of the 1980s, reaching –0.67 in 2004 (see figure 2.1a).

Second, output fluctuations for Latin America with respect to India 
are negatively associated with cyclical fluctuations in India’s real output 
for most of the period, although showing an upward trend. Specifically, 
the correlation increased from –0.49 in 1981 to –0.17 in 2004. An analo-
gous pattern of comovement is displayed by all subregions except Central 
America and the Caribbean. In the latter case, the cycle synchronization 
with India shows a declining trend up to 1993, and afterward increases 
from –0.59 to –0.06 in 2004 (see figure 2.1b).

Finally, the upward trend in the output correlation of LAC with both 
countries might be attributable to the increasing demand for commodities 
from China and India. In particular, Chinese demand for commodities 
increased approximately 50 percent between 2000 and 2003, with China 
representing approximately 28 percent of world consumption of steel in 
2003, 27 percent of world consumption of iron ore, 21 percent of alumi-
num, 21 percent of zinc, 19 percent of copper, and 11 percent of nickel 
(Fiess 2005). Hence, the analysis investigates the impact of year-over-year 
percentage changes of the monthly industrial production index (IPI) in 
China and India on the year-over-year variation of the monthly IPI in 
Latin American countries.17 To investigate whether the relationship has 
changed over time, a recursive OLS is applied, using 36 observations as 
a base period and adding one observation at a time until the sample end 
(December 2005) is reached. To distinguish the impact of China and India 
from global trends, U.S. industrial production is included as a control 
variable and only the portion of Chinese industrial production that is 
orthogonal to U.S. industrial production is included as a regressor (see 
more details in Fiess 2005).

Figure 2.2a shows that 2002–03 may represent the turning point in the 
relationship between Chinese industrial production and world commod-
ity prices. China not only seems to have a positive and significant impact 
on world commodity prices but its effect has also increased over time. 
In particular, metals and minerals and beverages (especially coffee) seem 
to be most affected by the rapid growth in China. Analogous behavior 
is exhibited by the correlation between Chinese IPI and the world price 
of crude oil, where the coefficient estimate for industrial production in 
China grew from 0.81 at the beginning of 2002 to 1.88 by the end of 
2005. Figure 2.2b reports the relationship between Indian IPI and world 
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commodity prices. This relationship shows an upward trend and became 
significant beginning in 2003, with the exception of crude oil prices.

Trade integration. Figure 2.3 shows the evolution of bilateral trade intensity 
(normalized by output) of LAC and LAC subregions with respect to China 
and India.18 Trade links have grown deeper between all LAC subregions 
and China and all LAC subregions and India over the past 20 years. On 
average, the bilateral trade coefficient between LAC and China tripled in 
1995–2004 relative to 1985–94, while the coefficient with India is now four 
times larger than it was for 1985–94. In particular, Mexico and the Andean 
countries show the largest increases in trade intensity with China (see figure 
2.3a), while trade integration with India was more dynamic among Andean 
countries (see figure 2.3b).

In addition, figure 2.4 depicts the evolution of the Grubel-Lloyd index 
of intra-industry trade (IIT) of LAC and LAC subregions with China 
and India. IIT between LAC and China almost doubled in 1995–2004 
relative to 1985–94, and almost tripled with India. While the former is 
mainly explained by primary sectors and machinery and transport equip-
ment, the latter is attributable to an increasing trade share in chemicals 
(of which LAC is a net importer). For Mexico, IIT with China grew more 
than 50 percent while its IIT with India more than tripled. Finally, IIT 
between Andean countries and China increased significantly over the past 
20 years.

Specialization in production and foreign trade. Figure 2.5 presents the 
evolution of asymmetries in the structure of production (ASPi,j) for LAC 
with respect to China and India. Asymmetries in structures of production 
of LAC with both China and India have decreased in the past 20 years, 
although at a faster pace with India. For Mexico, although asymmetries 
in structures of production with China have remained almost invariant 
in 1995–2004 relative to 1985–94, asymmetries in the baskets of exports 
and imports with China have declined (see figures 2.5 through 2.7). How-
ever, asymmetries in export structures with China have increased over 
time for all other LAC subregions (figure 2.6a).

In addition, the analysis evaluates whether LAC countries compete with 
either China or India in LAC’s relevant export markets by constructing an 
export similarity index (ESI). The study uses export flows by partner and 
commodity code using the UN Comtrade Harmonized System database. 
Following Finger and Kreinin (1979), the ESI is

ESI X Xi j p g i p g j p

k

, ; , ; , ;min , ,= ⎡⎣ ⎤⎦
⎧
⎨
⎪

⎩⎪

⎫
⎬
⎪

⎭⎪
×∑ 100  (2.9)

where ESIi,j;p measures the extent of similarity of the export patterns of 
countries i and j to market p, with Xg,i;p being the share of commodity g 
in country i’s exports to trading partner p. The index ranges from 0 to 100; 
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Figure 2.4 Intra-Industry Trade in Latin America with China 
and India, 1985–2004
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Figure 2.5 Asymmetries in Production Structures in Latin 
America Relative to China and India, 1985–2004
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Figure 2.6 Asymmetries in the Structure of Exports in Latin 
America Relative to China and India, 1985–2004
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Figure 2.7 Asymmetries in the Structure of Imports in Latin 
America Relative to China and India, 1985–2004

0

0.2

0.4

0.6

0.8

1.0

1.2

0.0

0.2

0.4

0.6

0.8

1.0

1.2

Mexico Central
America and

the Caribbean

in
d

ex
 o

f 
as

ym
m

et
ri

es
 in

 t
h

e
st

ru
ct

u
re

 o
f 

im
p

o
rt

s
in

d
ex

 o
f 

as
ym

m
et

ri
es

 in
 t

h
e

st
ru

ct
u

re
 o

f 
im

p
o

rt
s

Andean
countries

Southern
Cone

LAC

1985–94 1995–2004

Mexico Central
America and

the Caribbean

Andean
countries

Southern
Cone

LAC

1985–94 1995–2004

a. LAC and LAC subregions and China

 b. LAC and LAC subregions and India

Source: Author’s calculations using data from UN Comtrade.



60 china’s and india’s challenge to latin america   

it takes the value of 0 if the baskets of exports of countries i and j to 
trading partner p are completely different—that is, they do not compete 
in p’s market. It takes the value of 100 if their baskets of exports to trad-
ing partner p are the same. Here, the analysis is especially interested in 
evaluating the similarity of the LAC export basket to those of China and 
India in the U.S. market.

Figure 2.8 shows the ESI between LAC and China and between LAC 
and India with respect to the U.S. market for 1985–94 and 1995–2004.19 
Mexico’s export basket most resembles the Chinese basket of exports to 
the United States. In addition, the ESI between other LAC subregions and 
China has declined over time—especially for Andean countries and the 
Southern Cone. This decline implies a reduction in the degree of com-
petition with China in the U.S. market for these subregions (see figure 
2.8a). Finally, the ESI between LAC and India has increased slightly, as in 
Mexico. The other subregions show only a slight reduction in competition 
with India in the U.S. markets.

Correlation Analysis

Before discussing the regression analysis, some basic correlations are pre-
sented between the measure of output synchronization; bilateral trade 
intensity; intra-industry trade; and asymmetries in the structures of pro-
duction, exports, and imports for the panel data of country pairs during 
the period 1965–2004. The results are reported in table 2.2.

First, the correlation between LAC and industrial countries is nega-
tive (–0.040). However, the output correlations among LAC countries 
and between LAC and other developing countries are positive (0.034 and 
0.029, respectively). This result may suggest the prevalence of interindus-
try trade when considering LAC and industrial country pairs. Further-
more, although the correlation between output comovement and trade 
intensity between LAC economies and China is positive (0.138), it is 
negative between LAC countries and India (–0.126).

Second, output correlation and the degree of intra-industry trade are 
positively related for the samples of LAC-industrial countries (0.070), LAC-
LAC countries (0.092), and LAC-developing country pairs (0.026). Again, 
higher intra-industry trade is associated with higher output comovement 
for (LAC, China) country pairs, while the converse is true for (LAC, India) 
country pairs (0.071 and –0.075, respectively).

Finally, a weak positive relationship is found between asymmetries in 
production between LAC-industrial country pairs, while the association 
is negative among LAC countries and for LAC-developing country pairs. 
This implies that higher asymmetries in production structures may lead 
to more asynchronous business cycles. This result holds for (LAC, China) 
and (LAC, India) country pairs.
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Figure 2.8 Export Similarity Index between Latin 
America, India, and China with Respect to the 
U.S. Market, 1985–2004
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Regression Analysis

Estimates for the baseline regression. To evaluate the impact of trade inte-
gration and specialization on business cycle synchronization of LAC coun-
tries with China and India, the analysis first presents OLS estimates of the 
baseline regression, equation (2.8). The present regression analysis uses the 
LAC Sample, which consists of country pairs that include Latin American 
countries—LAC-industrial, LAC-developing, and LAC-LAC country pairs.

Table 2.3 presents the least squares estimates of the baseline regres-
sion that includes country-pair dummies, country-group dummies 
(LAC-developing and LAC-LAC country pairs), time-period dummies 
(for 1975–84, 1985–94, and 1995–2004). In addition, the regression 
includes time dummies specific to (LAC, China) and (LAC, India) country 
pairs, which allows the computation of the impact of demand spillovers 
from China and India to LAC economies. From now on, the discussion 
focuses on the results obtained with bilateral trade intensity normalized 
by total output.

The first finding is that countries with higher bilateral trade intensity, 
normalized by either total trade or total output, usually display higher 
business cycle synchronization. All the coefficient estimates of trade inte-
gration are positive and significant regardless of their normalization factors 
and the control variables included in the regression. The coefficient esti-
mates in columns (4)–(6) of table 2.3 illustrate the economic significance 
of the regression analysis. For instance, if trade integration with China for 
the median country in the region (Paraguay, with an average log of trade 
intensity of –8.9 in 1995–2004) rises sharply, to the levels observed by the 
leader of the region (Mexico, at –5.85), Paraguay’s output correlation with 
China will increase by 0.011. However, an analogous shift in trade inte-
gration with China for the worst trade performer (Haiti) would imply, on 
average, an increase in output correlation of 0.023. Analogous exercises 
are performed regarding trade integration with India. If trade integration 
between the median LAC country and India (Guatemala, –10.4 in 1995–
2004) increases sharply, to the levels of the leading country (Argentina, 
–7.3), Guatemala’s output correlation will rise by 0.011. For the country 
with the lowest trade share with India (Nicaragua, –13.25 in 1995–2004), 
reaching the levels of trade intensity displayed by Argentina implies an 
output correlation with India that is 0.021 higher. Finally, if the average 
country in Central America (excluding Mexico) increases its trade integra-
tion with either China or India to the levels displayed by South America, 
its output correlation with those countries will increase by 0.01.

Second, countries with higher levels of intra-industry trade tend to 
show larger cyclical output correlations. All coefficient estimates associ-
ated with the Grubel-Lloyd index of intra-industry trade are positive and 
significant regardless of the specification used. Again, the estimates in col-
umns (4)–(6) of table 2.3, using trade intensity normalized by total  output, 
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suggest that an increase in the extent of intra-industry trade between 
Central America and the Caribbean with China to the levels displayed by 
the average Andean country would lead to a higher output correlation by 
0.015, and by 0.037 if the increasing intra-industry trade reaches the levels 
displayed by Mexico. However, the output correlation between India and 
the average country in Central America and the Caribbean would increase 
by 0.019 if that country’s intra-industry trade goes up to the levels dis-
played by the average Southern Cone country. In addition, the correlation 
for the average Central American country would increase by 0.051 if its 
intra-industry trade with India rises to the level of Mexico.

Finally, countries with similar patterns of specialization in either pro-
duction or trade tend to display more symmetric business cycles. However, 
the results are not robust: the coefficients of ASP and ASX are negative 
and significant only when using trade intensity normalized by output. Eco-
nomically speaking, a reduction in the asymmetries of export structures 
between the average Central American country and China to the ones 
displayed by China and Mexico would be associated with an increase in 
output correlation of 0.012, while an analogous reduction for the average 
Andean country would enhance the cycle correlation by 0.02.

Controlling for endogeneity in trade intensity. The association between 
trade intensity and cycle correlation could be attributed to reverse causal-
ity or to both variables being explained by a third variable omitted from 
the model (a monetary union, for example). In this context, the OLS esti-
mates presented above would be biased and inconsistent. Hence, instru-
ments for bilateral trade are needed to estimate the coefficient of interest 
more consistently. The analysis takes advantage of the vast literature on 
the gravity model of international trade to choose a set of instruments 
for bilateral trade intensity (Frankel and Romer 1999; Rose 2000). Fol-
lowing this literature, bilateral trade intensity between countries i and j is 
instrumented with the distance between countries i and j; remoteness of 
countries i and j; population density in both countries; dummy variables 
for common border, common language, colonial heritage, geographic re-
gion, legal origin, common main trading partner, islands, and landlocked 
countries; and a dummy for a regional free trade agreement. Except for the 
dummy variables, the determinants are expressed in logs.

The results for the gravity model of bilateral trade (that is, first-stage 
regressions) are presented in table 2.4. In general, trade intensity rises 
among countries that (a) are closer together, share a common border, have 
trading partners that are farther away from the rest of the world, and are 
members of the same region; (b) have greater population density; (c) have 
engaged in a free trade agreement or have the same main trading partner; 
and (d) speak the same language.

Instrumental variables (IV) estimation. Based on the first-stage results, the 
baseline regression is reestimated using instrumental variables (IV). The IV 
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Table 2.4 First-Stage Regressions: Gravity Model of 
Bilateral Trade
Dependent variable: Bilateral trade intensity between countries
j and k
LAC sample, 1965–2004 (10-year period observations)

Variable

Normalized by 
total trade

(1)

Normalized by 
outputs

(2)

Border (j, k) 1.578** 1.156**

[0.42] [0.40]

Distance (j, k) (in logs) –2.069** –2.088**

[0.15] [0.14]

Remoteness of country j 11.273** 9.865**

[0.81] [0.75]

Remoteness of country k 10.148** 8.395**

[0.79] [0.72]

Free trade agreement dummy 0.552* 0.982**

[0.34] [0.32]

Population density of j 0.474** 0.477**

[0.03] [0.03]

Population density of k 0.272** 0.243**

[0.03] [0.03]

Common language dummy 1.865** 1.501**

[0.22] [0.19]

Colonial origin dummy –0.742** –0.123

[0.22] [0.19]

Common trading partner dummy 2.058** 1.873**

[0.47] [0.43]

Common region dummy 1.330** 0.906**

[0.21] [0.19]

Common legal origin dummy –0.743** –0.871**

[0.10] [0.10]

(continued)



estimates, presented in table 2.5, confirm the results: higher business cycle 
synchronization between countries could be explained by rising trade in-
tensity—especially along the lines of intra-industry trade—and increased 
similarities in the patterns of specialization in production and foreign 
trade (in particular, exports). Note that these results are robust to changes 
in the specification of the model and to the use of different measures of 
bilateral trade intensity.

Based on the coefficient estimates of columns (4)–(6) in table 2.5, which 
use bilateral trade intensity normalized by total output, the following 
 economic interpretations are provided:

•  Trade integration. The analysis first simulates the impact on output 
correlation of an increase in trade intensity for a selected LAC coun-
try to the maximum level of trade integration with China (Mexico, 
with a log of trade intensity normalized by output of –5.85 in 1995–
2004). The increase in output correlation for the least integrated 
country with China (Belize) would lie between 0.06 and 0.081, 
while the output correlation for the median country with China 
(Paraguay) would increase between 0.029 and 0.039. Second, if the 

Table 2.4 First-Stage Regressions: Gravity Model of 
Bilateral Trade (continued)
Dependent variable: Bilateral trade intensity between countries
j and k
LAC sample, 1965–2004 (10-year period observations)

Variable

Normalized by 
total trade

(1)

Normalized by 
outputs

(2)

Islands –1.502** –1.306**

[0.09] [0.09]

Landlocked countries –1.532** –1.455**

[0.11] [0.11]

Constant –10.581** –8.707**

[1.10] [1.00]

Observations 9,535 10,479

R squared 0.154 0.153

Adjusted R squared 0.153 0.152

Source: Author. 
Note: Numbers in brackets represent robust standard errors.
**Statistically significant at the 5 percent level.

68 china’s and india’s challenge to latin america   
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average levels of trade integration with China for Central America 
and the Caribbean (excluding Mexico) rise to the levels displayed 
by the Southern Cone, the output correlation with China of Central
America  would go up between 0.028 and 0.039. Analogously, an 
increase in the average trade intensity with China of the Andean coun-
tries to Southern Cone standards would raise the Andean countries’ 
output correlation with China, although to a lesser extent—output 
correlation between Andean countries and China would increase be-
tween 0.007 and 0.010.

A similar exercise is carried out for trade integration of LAC coun-
tries with India. Argentina and Brazil show the largest trade integra-
tion with India (with an average of –7.35 in 1995–2004). Increasing 
trade integration for Nicaragua (the country with the minimum value 
in trade intensity for 1995–2004) would raise its output correlation 
between 0.055 and 0.075, whereas it would increase between 0.028 
and 0.039 for the median country in the LAC sample (Ecuador). 
If trade integration between Central America and the Caribbean 
and India rises to the levels of the Southern Cone and India, that 
subregion’s output correlation would increase between 0.024 and 
0.032, while the impact for the Andean countries would be between 
0.012 and 0.016.

•  Degree of intra-industry trade. Among LAC countries, Mexico and 
República Bolivariana de Venezuela show the largest Grubel-Lloyd 
index of intra-industry trade with China (at an average of 0.15 for 
the 1995–2004 period). If the median country in the LAC sample 
(Ecuador) were to raise its degree of intra-industry trade to Mexico’s 
level, Ecuador’s output correlation would increase by 0.037, while 
for countries in the 75th percentile of the LAC sample (Argentina 
and Uruguay), the increase in output correlation would be 0.025.

Analogously, Brazil shows the largest degree of intra-industry 
trade with India (with an average of 0.22 for the period 1995–2004), 
followed by Mexico (with 0.18). Again, the analysis simulates the 
impact on output correlation of higher intra-industry trade for the 
median countries (Ecuador and Colombia) and the 75th percentile 
(Paraguay) of intra-industry trade in the LAC sample of country pairs 
with India. Higher intra-industry trade for the median country would 
lead to an increase in output correlation between 0.051 and 0.055, 
while for Paraguay, the cycle synchronization with India would in-
crease between 0.049 and 0.052.

•  Asymmetries in the structures of production (ASP). Column (4) of table 
2.5 reports the regression results using the asymmetries in economic 
structures. Of interest is that for the period 1995–2004, República 
Bolivariana de Venezuela has the lowest value in the ASP index with 
China (with an average of 0.22) while Panama exhibits the largest 
value (at 0.73). Here the analysis will simulate the impact on output 
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correlation of reaching the levels of ASP displayed by República 
Bolivariana de Venezuela (the country with the lowest value of ASP) 
for selected LAC countries. In this case, for the country with the 
median ASP with China (Paraguay), a further reduction in the ASP 
(to Venezuelan levels) raises its output correlation by 0.12, while the 
increase in output correlation for Argentina (75th percentile) associated
with a reduction in ASP is 0.17. However, Paraguay shows the lowest  
degree of ASP with India (0.046) while Panama shows the largest ASP 
(0.536) over the period 1995–2004. A reduction in ASP to the mini-
mum levels by countries such as Costa Rica (median) and Argentina  
(75th percentile) would lead to increases in output correlation of 0.077 
and 0.099, respectively.

•  Asymmetries in foreign trade structure. The regression analysis uses 
measures of asymmetries in the structure of exports and imports for 
LAC countries with respect to China and India. Here, the analysis 
evaluates the economic impact of changes in asymmetries in the 
structure of exports (ASX) using the coefficients in column (5) of 
table 2.5. Mexico is the LAC country with the lowest value of the 
ASX index with China—that is, among LAC economies, Mexico’s 
export basket most  resembles China’s export basket (with an average 
of 0.89 for the period 1995–2004). Chile, Ecuador, and República 
Bolivariana de Venezuela show the largest ASX index for the period 
1995–2004, with values ranging between 1.64 and 1.70. The analysis 
again simulates the gains in output correlation for selected LAC coun-
tries with a decline in the degree of asymmetries in the export baskets 
with China. For República Bolivariana de Venezuela (the country 
with the largest degree of ASX), the output correlation with China 
may increase by 0.027, whereas for the median country (Uruguay), 
the output correlation with China goes up by 0.016.

Finally, the analysis evaluates the reduction of asymmetries in 
export baskets of LAC countries with respect to India. The countries 
with the lowest degree of asymmetries in export structures with  India 
are Uruguay and Brazil (with average indexes of 1.07 and 1.13, 
respectively, for 1995–2004). A simulation of the impact on output 
correlation of reducing the degree of ASX relative to India for some 
LAC countries to the levels displayed by Uruguay and Brazil finds 
that for Ecuador and República Bolivariana de Venezuela (the coun-
tries with the largest ASX with India), output correlation increases by 
0.02. In addition, the increase in output correlation with India for the 
median country pairs (Mexico and Peru) is approximately 0.01.

Trade intensity and cycle synchronization: The role of structural asym-
metries and intra-industry trade. Evidence suggests that the link between 
trade intensity and cycle correlation is stronger among industrial countries 
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than among developing countries or mixed industrial-developing country 
pairs (Calderón, Chong, and Stein 2007). These differences in the respon-
siveness of cycle synchronization to trade intensity are broadly explained 
by patterns of specialization and international trade in the country pair. 
It has been argued that industrial country pairs are more likely to have 
more symmetric structures of production and foreign trade as well as 
a higher degree of intra-industry trade compared with developing and 
mixed industrial-developing country pairs. Note that this conjecture is 
corroborated by Calderón, Chong, and Stein (2007). Regarding the coun-
try pairs of interest in this analysis, LAC-China and LAC-India (that is, 
developing country pairs), increased trade intensity may lead, on average, 
to increased specialization in different industries, which would lead to 
asymmetric effects of industry-specific shocks.

Complementing the evidence presented in Calderón, Chong, and Stein 
(2007), this analysis explores the role of structural asymmetries (in pro-
duction and foreign trade) and intra-industry trade in determining the 
sensitivity of cyclical output correlation to higher trade integration among 
country pairs. In particular, the following regression is run:

ρ τ τ τ τ τ τ( , ) , , , , , , , , ,� �y y T GLI ASP Ti j i j i j
K

i j i j i j= + + + + +α β γ φ δ γ0 1
KK

i j

i j
K

i j i j

ASP

T GLI

×

+ × +
, ,

, , , , , , .

τ

τ τ τγ2 u
 (2.10)

The regression includes two interaction terms that capture comple-
mentarities between bilateral trade intensity and (a) similarities in the 
structure of production (as well as in foreign trade), and (b) the pattern 
of intra-industry trade. It has been argued that similarities in the structure 
of production as well as in the structure of foreign trade may affect the 
responsiveness of cycle correlation to trade integration because similar 
economies are more prone to show a pattern of intra-industry special-
ization. Hence, the coefficient for the interaction term γ1 is expected to 
be negative and significant. That is, the impact of trade integration on 
cycle correlation should be weaker for countries with more asymmetries 
in structures of production or trade. However, including the interaction 
between the Grubel-Lloyd index of intra-industry trade and the ratio of 
bilateral trade intensity allows the analysis to distinguish the impact on 
business cycle synchronization of interindustry trade from the effects of 
intra-industry trade. According to the literature, the coefficient of γ2 is 
expected to be positive and significant.

Table 2.6 reports the full specification of the regression analysis that 
includes not only the interaction term between trade intensity and the 
degree of intra-industry trade but also the interaction between trade inten-
sity and structural asymmetries in production or foreign trade. Adjusting 
this regression for the LAC sample yields a positive and robust estimate 
for the coefficients of bilateral trade intensity normalized by output Ti j

Y
, ,τ( )
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and of the Grubel-Lloyd index of intra-industry trade (GLI). However, the 
coefficient estimate for the interaction between trade integration (TI) and 
the GLI is positive although not statistically significant. Finally, the asym-
metries in structures of production and foreign trade have the expected 
negative signs. The same holds when they are each interacted with Ti j

Y
, ,τ. 

However, no statistically significant relationship is found for any of these 
coefficient estimates with the exception of ASP—see columns (1) and (4) 
in table 2.6.20

To give an economic interpretation to the coefficient estimates, the fol-
lowing simulation exercise is performed: the analysis evaluates the gains 
in output correlation for country l in the LAC region in relation to China 
and India caused by an increase in trade intensity to the levels exhibited 
by the countries more integrated with China and India—that is, Mexico 
for trade with China, and Argentina and Brazil for trade with India. For 
this exercise, the degree of asymmetries in the structure of production or 
foreign trade of LAC countries with China and India is kept constant. The 
results are reported in table 2.7.

•  Effects of higher integration with China. The analysis assesses the 
potential gains in output correlation with China of higher integra-
tion in a group of selected LAC countries (and subregions) if the 
country’s bilateral trade intensity with China were to increase to the 
levels displayed by Mexico, the country with the highest degree of 
trade integration with China. To compute this effect, the analysis 
takes into account not only the direct impact of trade integration on 
cycle correlation but also its effects through intra-industry trade and 
through the interaction between asymmetries in structures of output 
and foreign trade and trade integration. This exercise keeps con-
stant the degree of structural symmetries (either on output or foreign 
trade) of LAC countries with China. For more details on the results, 
see columns (1)–(3) in table 2.7.

According to the simulations presented in table 2.7, the countries 
with higher potential increases in output correlation with China are 
those with the lowest degree of trade integration with China. For 
instance, higher trade integration with China would raise the output 
correlation for Belize (the country with the lowest degree of trade 
integration with China) between 0.103 and 0.143. We also find that 
if the levels of trade intensity for Mexico and China are reached, 
the output correlation for Central America and the Caribbean and 
China will increase between 0.082 and 0.116. In addition, the out-
put correlation with China of the Andean countries will rise between 
0.047 and 0.072, whereas the cycle correlation for countries in the 
Southern Cone will increase on average between 0.039 and 0.058.

•  Effects of trade integration with India. Columns (4)–(6) of table 2.7 
present the simulations for (LAC, India) country pairs. Again, the 



Table 2.7 Effects on Business Cycle Synchronization of Higher 
Integration with China and India

Level of improved trade intensity

(LAC, China) leader (LAC, India) leader

Economy (1) (2) (3) (4) (5) (6)

Argentina 0.025 0.031 0.037 0.042 0.054 0.054

Belize 0.103 0.118 0.143 —  —  —  

Bolivia —  —  —  0.097 0.114 0.129

Brazil 0.013 0.017 0.018 n.a.   n.a.   n.a   

Chile 0.036 0.044 0.050 0.055 0.068 0.073

Colombia 0.049 0.057 0.077 0.065 0.081 0.088

Costa Rica 0.049 0.065 0.078 0.086 0.105 0.116

Dominican Republic 0.074 0.094 0.106 0.087 0.107 0.115

Ecuador 0.061 0.064 0.092 0.082 0.090 0.113

El Salvador 0.081 0.098 0.122 0.097 0.120 0.132

Guatemala 0.066 0.081 0.100 0.084 0.100 0.114

Guyana 0.095 0.132 0.136 0.095 0.127 0.127

Haiti 0.096 0.130 0.119 —  —  —  

Honduras 0.086 0.101 0.119 0.094 0.113 0.120

Jamaica 0.073 0.085 0.097 0.095 0.114 0.130

Mexico n.a.   n.a.   n.a.   0.015 0.020 0.021

Nicaragua 0.093 0.114 0.136 0.116 0.142 0.166

Panama 0.084 0.102 0.099 0.078 0.095 0.093

Paraguay 0.067 0.072 0.094 0.082 0.093 0.106

Peru 0.044 0.053 0.065 0.068 0.085 0.092

Suriname 0.083 0.097 0.119 0.096 0.119 0.136

Trinidad and Tobago 0.078 0.081 0.115 0.082 0.093 0.117

Uruguay 0.053 0.064 0.083 0.069 0.092 0.095

Venezuela, R. B. de 0.033 0.028 0.056 0.072 0.081 0.097

Central America and 
the Caribbean 0.082 0.100 0.116 0.092 0.112 0.124

Andean countries 0.047 0.051 0.072 0.077 0.091 0.104

Southern Cone 0.039 0.046 0.058 0.050 0.063 0.068

Latin America 0.064 0.076 0.094 0.076 0.093 0.103

Source: Author.
Note: — = Complete data not available; n.a. = not applicable.
Columns (1) and (4) use the coefficient estimates of column (4) in table 2.6, 

columns (2) and (5) use the estimates of column (5) in table 2.6, and columns (3) and 
(6) use the estimates of column (6) in table 2.6. The (LAC, China) leader in trade 
integration is Mexico, and the (LAC, India) leader in trade integration is Brazil.
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analysis computes the potential increase in output correlation if trade 
integration for selected countries and subregions in Latin America 
surges to the level of the leader in trade intensity with India, Brazil. 
The subregion that shows the smallest degree of trade integration, 
Central America and the Caribbean, registers the largest potential 
increase in output correlation with India, between 0.092 and 0.124. 
Higher trade integration with India for the Andean countries may 
raise the output correlation with India between 0.077 and 0.104, 
while the output correlation for countries in the Southern Cone in-
creases between 0.050 and 0.068.

Explaining Changes in Output Correlation of LAC 
Countries with China and India

This section evaluates the ability of the regression model to track changes 
in the cyclical correlation of LAC with China and India and to what extent 
those changes are attributable to the evolution over time of trade integra-
tion and patterns of specialization in production and foreign trade.

In addition to trade integration and specialization, the analysis com-
putes the contribution of demand spillovers to explaining the changes in 
business cycle synchronization in LAC with China and India. The time 
dummies in the regression analysis of table 2.6 capture the impact of 
global shocks on LAC countries with respect to the rest of the world. 
However, to capture the impact of global shocks specific to (LAC, China) 
and (LAC, India) country pairs, the specification includes not only time 
dummies but also time dummies interacted with (LAC, China) and (LAC, 
India) country pairs. These parameters will allow the  computation of 
the impact of demand spillovers on cycle correlation specific to those 
 country pairs.

Business Cycle Synchronization between LAC and China

Table 2.8 reports the actual and predicted changes in cyclical output cor-
relation in the period 1995–2004 relative to 1985–94 for LAC countries 
and subregions in relation to China. The analysis calculates the contribu-
tion of foreign trade, output specialization, and demand spillovers using 
IV regressions (4) through (6) reported in table 2.6. According to those 
regressions, business cycles among countries become more synchronized if 
structures of production are more symmetric and there is a higher degree 
of intra-industry trade among countries.

Panel I of table 2.8 reports the changes in output synchronization 
predicted by the model for selected LAC subregions with China. On 
average, the model does a reasonable job predicting the changes in out-
put correlation for the LAC region with China. Using the coefficient 
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estimates of equation (4) in table 2.6, which includes the ASP index, we 
find that trade integration, output specialization, and demand spillovers 
predicted an increase in output correlation between LAC and China of 
0.151—that is, these variables explain 54 percent of the actual change in 
cycle correlation. Of the 0.151 increase in business cycle synchronization 
explained by the model, almost two-thirds is explained by demand spill-
overs from China and India (0.099), 20 percent is attributable to output 
specialization (0.031), and the remaining 14 percent (0.021) is attributable 
to higher trade intensity with China. In addition, using the coefficient esti-
mates of equations (5) and (6)—that is, including the index of structural 
asymmetries in exports and imports, respectively, instead of ASP—yields 
similar results. Specifically, the model predicts between 40 percent and 
56 percent of the predicted changes in output synchronization between the 
LAC region and China.

When the LAC region is broken down into subregions, the model does 
a poor job explaining the evolution of output correlation for Central 
America and the Caribbean with China. While this output correlation 
actually declines over time (–0.042), the model predicts an increase in out-
put correlation (0.146). Conversely, the model predicts an increase in the 
output correlation with China of the Andean countries and the Southern 
Cone, with a better fit for the latter group. In particular, the model predicts 
more than three-quarters of the change in business cycle synchronization 
of the Southern Cone with China (0.123 of the actual 0.160).

When the ability of the model to predict output correlation changes 
with respect to China for the sample of LAC economies is analyzed, the 
performance of the model varies across countries and usually cannot track 
declines in output correlation. Regarding the major LAC countries, the 
output correlation between Brazil and China increased 0.147 in 1995–
2004 relative to 1985–94. The model predicts an increase in output cor-
relation between 0.084 (model with ASP) and 0.201 (model with ASM), 
with trade integration with China explaining between 25 and 30 percent 
of the predicted changes in correlation.

The cycle synchronization between Chile and China increased 0.483, 
and the model predicted an increase between 0.100 and 0.143 (that is, 
between 20 and 30 percent of actual variation). In this case, the increase 
in output correlation is mostly explained by demand spillovers (between 
70 and 87 percent). An analogous result holds for the correlation between 
Peru and China. That is, the output synchronization between Peru and 
China grew by 0.391 in 1995–2004 relative to 1985–94 and the model 
predicted an increase between 0.099 and 0.191 for the same period, mostly 
attributable to demand spillovers (between 52 and 77 percent of the pre-
dicted increase in correlation). For Chile and Peru, the important role of 
demand spillovers is explained by the increasing demand for metals and 
minerals—in particular, copper from Chile, and copper, gold, and plati-
num from Peru. China had a 19 percent share of world copper ore imports 
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in 2004 (second largest importer in the world after Japan) and this share 
increases to 25 percent if copper waste and scrap are included (Trinh 
and Voss 2006). Of interest, in República Bolivariana de Venezuela the 
model over-predicts the increase in output correlation with China. While 
the output correlation between these two countries actually increased by 
0.046 in 1995–2004 relative to 1985–94, the model predicts an increase 
between 0.109 and 0.232, with trade integration and output specializa-
tion explaining between 35 and 60 percent of the predicted increase in 
correlation. In this case, República Bolivariana de Venezuela has ben-
efited from the increasing Chinese demand for oil. In 2005, China was 
the world’s third largest importer of oil, accounting for approximately 
6.8 percent of world imports and 8.5 percent of world consumption 
(British Petroleum 2006).

Conversely, the output correlation between Argentina and China actu-
ally declined in 1995–2004 relative to 1985–94 (–0.202), but the model 
suggests that the evolution of trade and production specialization would 
have caused an increase ins their output correlation of between 0.099 and 
0.122. Finally, for Mexico, the model predicts an increase in the output 
correlation between Mexico and China of between 0.118 and 0.148 while 
the actual correlation declined 0.349 in 1995–2004 relative to 1985–94. 
In this case, structural asymmetries in foreign trade help explain a decline 
in correlation, while the contribution of trade integration explains between 
30 and 50 percent of the predicted increase in correlation.

Business Cycle Synchronization between LAC and India

Table 2.9 presents the actual and predicted changes in cyclical output cor-
relation in the period 1995–2004 relative to 1985–94 for LAC countries 
and subregions with respect to India.

On average, the output correlation of the LAC region with India 
increased 0.134 in 1995–2004 relative to 1985–94 and the model pre-
dicts an increase that ranges between 0.126 (model with ASM) and 0.232 
(model with ASP). Almost 70 percent of the predicted increase in correla-
tion is attributable to demand spillovers in the ASP model. For Central 
America and the Caribbean, the model does a better job of tracking 
changes in output correlation than when analyzing Central America 
and China; that is, the model predicts an increase in output correlation 
between Central America and India of 0.123 (ASM model), 0.155 (ASX 
model), and 0.223 (ASP model), whereas the actual correlation increased 
0.175. For the Andean countries, the model predicts an increase in cor-
relation (between 0.128 and 0.238), which is significantly higher than 
the actual increase (0.015). Finally, the model performs fairly well in 
predicting changes in output correlation between India and the Southern 
Cone. While the actual correlation increased by 0.213, the ASM and 
ASX model predict that the correlation grows between 0.127 and 0.161, 
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respectively, while the ASP model predicts an increase of 0.246. Again, 
demand spillovers seem to be the most influential factor in explaining 
predicted changes in correlation in the ASP model, while trade integration 
has an increasing role in the other models.

For most LAC countries, the model predicts an increase in correlation 
with India, although the actual output correlation declined in 11 out of 
22 countries in the LAC region. Argentina had the largest increase in output 
correlation with India, from –0.712 in 1985–94 to 0.445 in 1995–2004 (an 
increase of 1.156). The model only explains an increase of 0.256 with the 
ASP model (that is, 22 percent of the actual variation) and only between 
0.114 and 0.146 with the other models. And for Peru and República 
 Bolivariana de Venezuela, the ASP model explains about 50 percent of the 
actual increase in output correlation with India. In both cases, a reduction 
in output asymmetries contributes to explaining more than one-third of 
the increase in output correlation. Finally, the decline in output correlation 
with India for some LAC countries may be attributable to an increase in 
structural asymmetries in exports and imports.

Conclusion

Using a sample of 147 countries for the period 1965–2004, this chapter 
updates and extends the findings of Calderón, Chong, and Stein (2007) on 
the link between output comovement, trade intensity, and specialization 
with specific attention to LAC countries. The regression results confirm 
and complement the results of Calderón, Chong, and Stein (2007) along 
the following dimensions: First, countries with increasing trade links will 
display more synchronous business cycles. Second, countries with increas-
ing specialization in either output or foreign trade structures will display 
more asynchronous output fluctuations. To the extent that asymmetries 
in production and trade decline in LAC with respect to China and India, 
rising output correlations will be observed. Finally, the chapter argues that 
the sensitivity of business cycle synchronization to changes in bilateral trade 
is affected by patterns of output and trade specialization among countries. 
This result is found for the full sample of country pairs, and the study fails to 
find a robust result for the LAC–Rest of the World sample of countries.21

The regression results are used to evaluate the ability of the model to 
track changes in the degree of business cycle synchronization for LAC coun-
tries with respect to China and India for the period 1995–2004 relative to 
1985–94. The objective is to assess to what extent changes in trade and 
specialization patterns, as well as demand spillovers, can explain the evolu-
tion of output correlation for LAC countries. In general, the performance 
of the regression model is fairly good when explaining the changes in 
output correlation for LAC as a region. However, the country-by-country 
 performance of the model varies significantly.
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On average, the model predicts more than half of the variation in 
 output comovement for LAC with China. The model may over-predict 
the changes in cycle synchronization for LAC and India. The analysis also 
finds the following:

First, demand spillovers and declining structural asymmetries in output 
seem to explain the predicted increases in output correlation for Central 
America and the Andean countries, while trade integration and demand 
spillovers seem to be the best explanation for Mexico and the Southern 
Cone (see figure 2.9a). When structural asymmetries in exports are consid-
ered, trade integration and demand spillovers explain most of the increase 
in output correlation with China for Mexico and all subregions of LAC. 
However, the evolution of asymmetries in export structures predicts a 
decline in output correlation with China and Central America and the 
Caribbean (see figure 2.10a).

Second, trade integration seems to have a larger role in explaining 
increases in output correlation in Southern Cone countries than among 
Andean countries. In particular, for Brazil, Paraguay, and Uruguay, trade 
integration predicts an increase in output correlation with China while 
output specialization signals a decline in this correlation (figure 2.11a). 
Conversely, for the Andean countries, output specialization plays a larger 
role in explaining movements in output comovement with China than 
trade integration in Peru and República Bolivariana de Venezuela, whereas 
changes in output specialization in Colombia and Ecuador in relation to 
China predict a decline in this correlation (figure 2.11a).

Third, increasing demand spillovers and less asymmetric structures of 
production are the factors that explain most of the predicted increase in 
cycle synchronization for LAC and India. The same result holds for Mexico 
and all other LAC subregions. While trade integration seems to explain 
10 percent of the predicted increase in comovement, output specialization 
explains between 20 and 25 percent of this predicted increase (see figure 
2.9b). However, if asymmetries in the structure of exports (ASX) are incor-
porated, changes in ASX predict a decline in the output comovement of 
Mexico and LAC subregions with India. Approximately one-third of the 
predicted surge in output correlation is explained by higher trade integra-
tion with India (see figure 2.10b).

Finally, when evaluating the performance of the model across countries 
for evolution of trade intensity and specialization patterns of LAC coun-
tries with China and India, the model predicts, in most cases, an increase 
in output correlation. However, this is not the case for some LAC coun-
tries in the sample, especially in the case of output correlation with India. 
The results are consistent to some extent with existing evidence in the 
literature. For instance, Blázquez-Lidoy, Rodríguez, and Santiso (2005) 
found that the impact of Chinese trade on the LAC region is generally 
positive, although this may imply a greater specialization in LAC toward 
commodities. However, further improvements could still be undertaken 
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Figure 2.9 Contribution of Trade Integration, Output 
Specialization, and Demand Spillovers to Predicted Changes 
in Output Correlation, 1995–2004 Compared with 1985–94
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Source: Author’s calculations.
Note: Contribution of the determinants of output correlation between LAC 

(country or group) and China computed by multiplying the regression coef-
ficient of the different determinants (trade, output specialization, and demand 
spillovers) on changes in those determinants in 1995–2004 relative to 1985–
94. Computation uses the regression coefficient of regression (4) of table 2.6. 
The estimated contributions are presented in table 2.8 for China. 

Source: Author’s calculations.
Note: Contribution of the determinants of output correlation between LAC 

(country or group) and India computed by multiplying the regression coef-
ficient of the different determinants (trade, output specialization, and demand 
spillovers) on changes in those determinants in 1995–2004 relative to 1985–94. 
Computation uses the regression coefficient of regression (4) of table 2.6. The 
estimated contributions are presented in table 2.9 for India.
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Source: Author’s calculations.
Note: Contribution of the determinants of output correlation between LAC 

(country or group) and India computed by multiplying the regression coef-
ficient of the different determinants (trade, export specialization, and demand 
spillovers) on changes in those determinants in 1995–2004 relative to 1985–94. 
Computation uses the regression coefficient of regression (4) of table 2.6. The 
estimated contributions are presented in table 2.9 for India.
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Figure 2.10 Contribution of Trade Integration, Export 
Specialization, and Demand Spillovers to Predicted Changes 
in Output Correlation, 1995–2004 Compared with 1985–94
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(country or group) and China computed by multiplying the regression coef-
ficient of the different determinants (trade, export specialization, and demand 
spillovers) on changes in those determinants in 1995–2004 relative to 1985–
94. Computation uses the regression coefficient of regression (4) of table 2.6. 
The estimated contributions are presented in table 2.8 for China. 
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Figure 2.11 Contribution of Trade Integration, Output 
Specialization, and Demand Spillovers to Predicted Changes 
in Output Correlation, 1995–2004 and 1985–94: 
Evidence for Selected Latin American Countries
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Source: Author’s calculations.
Note: Contribution of the determinants of output correlation between LAC 

(country or group) and China computed by multiplying the regression coef-
ficient of the different determinants (trade, output specialization, and demand 
spillovers) on changes in those determinants in 1995–2004 relative to 1985–
94. Computation uses the regression coefficient of regression (4) of table 2.6. 
The estimated contributions are presented in table 2.8 for China. 

in the analysis of the determinants of output comovement for LAC 
countries with China and India. For instance, the failure of the model 
to explain the variation in the output correlation of Mexico with China 
could be attributed to the omission of bilateral foreign direct investment 
(FDI). According to García-Herrero and Santabárbara (2005), there is 
evidence of FDI diversion from LAC recipients to China, mainly attrib-
utable to the negative impact on FDI flows to Mexico and Colombia. 
Other factors to evaluate are the impact on cycle correlation of increasing 
financial integration (Imbs 2004) and macroeconomic policy convergence 
(Clark and van Wincoop 2001). These extensions go beyond the scope of 
this chapter, and some of them are difficult to undertake because of data 
availability problems.
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Source: Author’s calculations.
Note: Contribution of the determinants of output correlation between LAC 

(country or group) and India computed by multiplying the regression coef-
ficient of the different determinants (trade, output specialization, and demand 
spillovers) on changes in those determinants in 1995–2004 relative to 1985–94. 
Computation uses the regression coefficient of regression (4) of table 2.6. The 
estimated contributions are presented in table 2.9 for India.

va
ri

at
io

n
 in

 o
u

tp
u

t 
co

rr
el

at
io

n

b. Selected LAC countries and India

–0.05

0

0.05

0.10

0.15

0.20

0.25

0.30

0.35

Trade integration Output specialization Demand spillovers

Arg
en

tin
a

Bra
zil

Chil
e

Colo
m

bia

Cos
ta

 R
ica

Dom
ini

ca
n 

Rep
ub

lic

Ecu
ad

or

Gua
te

m
ala

Hon
du

ra
s

Ja
m

aic
a

M
ex

ico
Per

u

Par
ag

ua
y

St. 
Lu

cia
 a

nd
 S

t. 
Vinc

en
t

an
d 

th
e 

Gre
na

din
es
Uru

gu
ay

Ven
ez

ue
la,

 R
. B

. d
e

Figure 2.11 Contribution of Trade Integration, Output 
Specialization, and Demand Spillovers to Predicted Changes 
in Output Correlation, 1995–2004 and 1985–94: 
Evidence for Selected Latin American Countries (continued)
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Annex

Table 2A.1 Economies Included in Regression Analysis
Economy Region Economy Region

Albania ECA Congo, 

Rep. of

SSA

Algeria MENA

Angola SSA Costa Rica LAC
Antigua and 

Barbuda
LAC Côte d’Ivoire SSA

Cyprus MENA

Australia IND Czech 
Republic

ECA

Austria IND

Bahamas, The LAC Denmark IND

Bangladesh SA Dominica LAC

Barbados LAC Dominican 

Republic

LAC

Belgium IND

Belize LAC Ecuador LAC

Benin SSA Egypt, Arab 

Rep. of

MENA

Bermuda LAC

Bolivia LAC El Salvador LAC

Botswana SSA Estonia ECA

Brazil LAC Ethiopia SSA

Brunei EAP Fiji EAP
Bulgaria ECA Finland IND
Burkina Faso SSA France IND

Burundi SSA Gabon SSA

Cameroon SSA Gambia, The SSA

Canada IND Germany IND

Central African 

Republic

SSA Ghana SSA

Greece IND

Chad SSA Grenada LAC

Chile LAC Guatemala LAC

China EAP Guinea 

Bissau

SSA

Colombia LAC

Comoros EAP Guyana LAC

Congo, Dem. 

Rep. of

SSA Haiti LAC

Honduras LAC

(continued)
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Table 2A.1 Economies Included in Regression Analysis 
(continued)

Economy Region Economy Region

Hong Kong, 

China

EAP Morocco MENA

Mozambique SSA

Hungary ECA Myanmar EAP

Iceland IND Namibia SSA
India SA Nepal SA

Indonesia EAP Netherlands IND

Iran, Islamic 

Rep. of

MENA New Caledonia EAP

New Zealand IND
Iraq MENA Nicaragua LAC

Ireland IND Niger SSA

Israel MENA Nigeria SSA

Italy IND Norway IND

Jamaica LAC Oman MENA

Japan IND Pakistan SA

Jordan MENA Panama LAC

Kenya SSA Papua New Guinea EAP

Kiribati EAP Paraguay LAC

Korea, Rep. of EAP Peru LAC

Kuwait MENA Philippines EAP

Latvia ECA Poland ECA

Lesotho SSA Portugal IND

Liberia SSA Puerto Rico LAC

Libya MENA Romania ECA

Luxembourg IND Russian Federation ECA

Madagascar SSA Rwanda SSA

Malawi SSA Samoa EAP

Malaysia EAP Saudi Arabia MENA

Mali SSA Senegal SSA

Malta MENA Seychelles SSA

Mauritania SSA Sierra Leone SSA

Mauritius SSA Singapore EAP

Mexico LAC Slovak Republic ECA
(continued)
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Economy Region Economy Region

Solomon Islands EAP Thailand EAP

Somalia SSA Togo SSA

South Africa SSA Trinidad and 

Tobago

LAC

Spain IND

Sri Lanka SA Tunisia MENA

St. Lucia LAC Turkey MENA

St. Vincent and 

the Grenadines

LAC United Arab 

Emirates

MENA

Sudan SSA United Kingdom IND

Suriname LAC United States IND

Swaziland SSA Uruguay LAC

Sweden IND Vanuatu EAP

Switzerland IND Venezuela, R. B. de LAC

Syrian Arab Rep. MENA Zambia SSA

Taiwan, China EAP Zimbabwe SSA

Source: Author.
Note: EAP = East Asia and Pacific; ECA = Europe and Central Asia; 

IND = Industrial economies; LAC = Latin America and the Caribbean; 
MENA = Middle East and North Africa; SA = South Asia; SSA = Sub-Saharan Africa.

Notes

 1. Yi (2003) showed that models of international trade with vertical special-
ization can explain about 70 percent of growth in world trade.

 2. In the presence of fiscal consolidation or more coordinated monetary poli-
cies, the impact of spillovers from aggregate demand is even larger.

 3. The National Bureau of Economic Research chronology lists 30 complete 
cycles since 1858. The shortest full cycle (peak to peak) was 6 quarters, and the 
longest 39 quarters, with 90 percent of these cycles being no longer than 32 quar-
ters (Stock and Watson 1999).

 4. Baxter and King (1999) argue that the ideal band-pass filter is a moving 
average process with infinite order. For practical reasons, we must approximate this 
filter with finite moving averages. Baxter and King specifically recommend the use 
of a seven-year centered moving average when working with both quarterly and 
annual time series data. Finally, note that although we used the band-pass filter as 
the preferred detrending technique, the results presented in later sections are robust 
to any of the four trend-cycle decomposition techniques used in this chapter. 

 5. See, for example, Eichengreen and Irwin (1998). We should note, however, 
that dropping the zero observations (that is, not adding unity to the bilateral trade 
flow) does not change the results in any significant way.

Table 2A.1 Economies Included in Regression Analysis 
(continued)
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 6. In addition to these two measures of trade intensity, we also used a theoreti-
cal measure of bilateral trade intensity derived by Deardorff (1998), in which the 
bilateral trade is divided by the product of the GDPs, and multiplied by world GDP. 
For reasons of space, we have not included these results in the present version. They 
are qualitatively similar to the results using our other measures, and are available 
upon request. 

 7. Although there was data for imports FOB (free on board) in the Interna-
tional Monetary Fund’s Direction of Trade Statistics, the data availability was more 
limited. That is, it represents at most 20 percent of the coverage available with 
imports CIF. 

 8. A problem typical of bilateral trade data is that export flows from country i 
to country j are not necessarily equal to import flows of country j from country i.

 9. For example, the share of bilateral trade to total trade between countries i 
and j could be very high (say, for a pair of remote countries). However, both could 
have a small external sector and, therefore, the share of bilateral trade to their 
outputs could be very small.

10. Although there is no standard measure of industry specialization in the lit-
erature, the index specified in equation (2.7) is used by Krugman (1993), Clark and 
van Wincoop (2001), and Imbs (2004). However, Imbs (2001) uses the correlation 
between sectoral shares in total output and employment.

11. Our index comprises the following one-digit-level ISIC code activi-
ties: (i) Agriculture, Hunting, Forestry, and Fishing; (ii) Mining and Quarrying; 
(iii) Manufacturing; (iv) Electricity, Gas, and Water; (v) Construction; (vi) Wholesale 
and Retail Trade; (vii) Transport, Storage, and Communication; (viii) Finance, 
Insurance, Real Estate, and Business Services; and (ix) Community, Social, and 
Personal Services.

12. We address the issue of nonnormality of the error process due to the cen-
sored dependent variable by applying a logistic transformation to the output 

correlation, �ρ = +
−

⎛
⎝
⎜

⎞
⎠
⎟ln

1
1

ρ
ρ

. The results remain qualitatively invariant.

13. For example, a pair of countries may be very proximate and subject to com-
mon natural disasters such as hurricanes or floods. Alternatively, both countries in 
the pair may have a very high degree of trade intensity with the same third country, 
and through this channel their outputs may be highly correlated. These factors, as 
well as other omitted variables, will be captured by the country-pair fixed effect.

14. Our panel regressions include time dummies for the 1975–84, 1985–94, 
and 1995–2004 periods, with the constant representing the period 1965–74 (Base 
category). Although the estimates for the time dummies are not reported, they are 
jointly significant in the majority of cases. 

15. Presumably, trade intensity would increase the farther the countries in the 
pair are from alternative markets. Following Wei (1996) and Deardorff (1998), 
we construct a formula for the remoteness of country i as the weighted average of 
that country’s distances to all of its trading partners (except for country j involved 
in a determined country pair), using as weights the share of the partner’s output in 
world GDP. That is, for a determined (i,j) country pair, the remoteness of country

i is defined as REM
y
y

di
m
W

m j

im=
⎛

⎝
⎜

⎞

⎠
⎟

≠
∑ . Stein and Weinhold (1998) argue that this 

measure complies with several desirable properties for a measure of remoteness.
16. The specification of our gravity equation model follows Rose and Engel 

(2002).
17. We specifically use monthly data on the IPI for China, India, and the 

major LAC countries from January 1997 to December 2005. Note that for 
Central American and Caribbean nations, we use monthly indexes of economic 



98 china’s and india’s challenge to latin america   

activity because of the lack of information on IPIs for these countries. The 
sources of data are the World Bank’s Development Prospects Group (DECPG) 
and Haver Analytics database, and the Secretaria Ejecutiva del Consejo Mon-
etario Centroamericano.

18. Here we report the anti-log of the expressions reported in equation (2.5)—
that is, we graph the ratio of bilateral trade between the country pairs relative to 
their total trade flows or their total outputs. From now on, we will discuss the 
bilateral trade figures normalized by total output in the country pair.

19. When comparing the export similarity of LAC, India, and China with the 
OECD–European market, we find the following: First, Indian exports are more 
oriented toward the OECD-European markets; on average, 25 percent of the value 
of India’s exports goes to this region. Second, the U.S. market becomes increas-
ingly important for LAC countries. It represents 60 percent of its exports in 2002, 
while the OECD-European market declined in importance—from 30 percent of its 
exports in 1978 to 12 percent in 2002. Third, before 1992, the value of Chinese 
exports to OECD-Europe was larger than the value of Chinese exports oriented to 
the U.S. market. However, this trend reversed in 1992 and the United States has 
become the main destination for Chinese exports.

20. For the full sample of country pairs—that is, including non-LAC country 
pairs—we find the interaction terms to be negative and statistically significant. The 
results are not reported here but are available from the author upon request.

21. Specifically, we show that this sensitivity is higher for country pairs with 
more symmetric structures of production (as well as foreign trade). The results for 
the full sample of country pairs are not reported here but are available from the 
authors upon request.
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Introduction

Although the rise of China and India in the global economy cannot be 
ignored, the impact of those two countries on the development prospects 
of other developing countries is difficult to identify. The emergence of 
these Asian economies in world markets is seen as an opportunity by some 
analysts and as a threat by others. This chapter studies the relationship 
between the rapid growth of China and India in world trade and Latin 
American and Caribbean (LAC) commercial flows from two perspectives: 
first, from the viewpoint of China and India as fast-growing export mar-
kets and as sources of imports for LAC, and second, with regard to their 
potential effects on LAC trade flows with other markets. 

The economic accomplishments of these Asian economies have been 
extraordinary. Between 1985 and 2005, their joint share of global gross 
domestic product (GDP) went from 3 percent to 7 percent—China is cur-
rently the sixth- and India the tenth-largest world economy as measured 

* The authors are grateful to Caroline Freund, Gordon Hanson, and Guill-
ermo Perry for discussions and suggestions. Javier Cravino provided useful com-
ments on the econometric program.
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by GDP. The growth of China and India was accompanied by their rapid 
integration into world markets. China is currently the third-largest trad-
ing economy in the world (behind the United States and Germany), while 
India ranks twenty-fifth. 

These trends can be seen as an opportunity for other developing coun-
tries. For example, China and India together became the LAC region’s third 
largest trading partner, and with their demand growing at an annual rate 
of close to 9 percent since 1990, the future potential appears large. The 
importance of China and India as destinations for LAC exports increased 
fourfold since 1990, when they represented about 1 percent of LAC exports. 
Furthermore, during 2000 to 2004, LAC nonfuel merchandise exports to 
China grew at an average annual rate of over 40 percent (in current U.S. 
dollars), while exports to India grew by 25 percent.1 These rates of export 
growth signal significant opportunities, even though the levels remain low, 
representing less than 10 percent of total exports for most LAC econo-
mies (see figure 3.1). Similarly, the share of China and India in total LAC 
imports increased significantly over this period (see figure 3.2). 

The emergence of China and India in world markets might have ben-
efited LAC commercial flows through less direct channels. The most obvi-
ous is that China’s and India’s imports of commodities have contributed 
to the recent boom in commodity prices that has benefited many LAC 
exporters. Today, China is the largest world consumer of aluminum, cop-
per, petroleum, soy, tin, and zinc (Hale 2005). Even when LAC exporters 

Figure 3.1 Share of China and India in LAC Exports, 1990 
and 2004

Source: Authors’ calculations based on UN Comtrade.
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are not directly selling commodities to China and India, or when the 
two Asian economies only represent a small share of total exports (for 
example, from Bolivia, Colombia, and Ecuador), LAC economies have 
benefited from rising commodity prices associated with the growth of 
China and India (Calderón 2006; Lederman, Olarreaga, and Rubiano 
2006). Manufacturing and other industries in LAC might also have ben-
efited indirectly from the growth of China and India through international 
production networks. For instance, it is possible that rising exports from 
China and India to third markets have been associated with increases in 
demand for LAC products in third markets as retailers in those markets 
experience rising profits and rely on exports from some LAC countries to 
satisfy demand for just-in-time deliveries. Also, rising profits of multina-
tional enterprises with operations in China might allow them to expand 
their operations in LAC. Furthermore, LAC imports from these Asian 
economies might allow LAC producers to reduce input costs, thus enhanc-
ing their competitiveness in third markets. 

The threat that China’s and India’s growth may represent for LAC is 
associated with their growing presence in world markets that may be dis-
placing LAC exports. China’s and India’s manufacturing exports increased 
by about 15 percent per year since 1995. China, for example, replaced 
Mexico as the second largest source of U.S. imports. Some analysts sug-
gest that the Mexican maquiladoras have lost about 250,000 employees 
since the early 2000s because of the relocation of production to Asia 

Source: Authors’ calculations based on UN Comtrade.

Figure 3.2 Share of China and India in LAC Imports, 1990 
and 2004
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(Hale 2005). Similarly, Lall, Weiss, and Oikawa (2004) estimate that in 
2002 about 40 percent of LAC exports to the world were under direct 
or partial threat from Chinese exports.2 More recently, Hanson and 
Robertson (2006) explored the impact of China’s increased supply capac-
ity on LAC exports of the top manufacturing industries in Argentina, 
Brazil, Chile, and Mexico (metals, machinery, electronics, transport, and 
industrial equipment). They found that without the increase in Chinese 
supply of these products, export growth in these products could have been 
1 percentage point higher in Argentina and Brazil, 2 percentage points 
higher in Chile, and 3 percentage points higher in Mexico. Freund and 
Özden (2006) undertook a similar exercise, but encompassing all goods, 
and without disentangling between supply shocks and demand shocks. 
They found that export growth from China is hurting LAC exports to 
third markets but only in some industries, namely textiles, electronics and 
electrical appliances, and telecommunications equipment, which were the 
industries studied by Hanson and Robertson. 

Hence, there seems to be sufficient uncertainty about the aggregate 
trade effects of the rise of China and India to merit further analysis, 
especially because the aforementioned econometric studies (Freund and 
Özden 2006; Hanson and Robertson 2006) focused on intra-industry 
effects and ignored the potential for interindustry effects. For example, 
the existing studies on the threats posed by these Asian economies do not 
consider the direct effects of rising import demand in China and India 
as a potential boost for LAC exports. Also, none of the cited studies 
explore all the potential indirect effects mentioned above. This chapter 
addresses these issues by examining the potential for complementarities 
and substitutability between LAC and Chinese exports to third markets 
at the aggregate level, allowing, therefore, for both intra-industry and 
interindustry effects.

As mentioned, the objectives of this chapter are twofold. First, it focuses 
on the opportunities offered to LAC exports by the growth of Chinese and 
Indian demand. Second, it examines whether the growing presence of 
China and India in third markets should be seen as a threat or an oppor-
tunity for LAC exporters and importers. 

The analysis addresses both questions using the gravity model of trade, 
whereby bilateral imports and exports of LAC countries are explained 
by the GDPs of the importer and the exporter (their economic size), their 
bilateral distance (as a proxy for transport costs), and country and year 
effects to control for time-invariant characteristics of trading partners 
and global conditions. Importer and exporter fixed effects are theoreti-
cally justified because they capture the influence of each economy’s time-
invariant trade frictions (that is, trade policies and transport costs) with 
the rest of the world (Anderson and Van Wincoop 2003; Feenstra 2002). 
Because the direct and indirect effects of the emergence of China and 
India undoubtedly can be different across countries with different factor 
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endowments or production structures, the econometric specifications 
of the gravity model allow the relevant parameters to vary across four 
broad LAC subregions: Andean countries (Bolivia, Colombia, Ecuador, 
Peru, and República Bolivariana de Venezuela); Caribbean countries (the 
Dominican Republic, Haiti, Jamaica, and Trinidad and Tobago);  Central 
America (Belize, Costa Rica, Guatemala, Honduras, Nicaragua, and 
Panama) and Mexico; and the Southern Cone (Argentina, Brazil, Chile, 
Paraguay, and Uruguay).

Overall, the results suggest that the growth of China and India in world 
markets is an opportunity for LAC exporters and importers. A quick cal-
culation based on the estimates of the import-demand elasticity of China 
and India with respect to LAC exports suggests that the growth of China 
and India during 2000 to 2004 could account for up to 8 percent of LAC 
exports in 2004, mainly driven by China (India accounts for less than 
0.5 percentage points of this 8 percent). However, this remains an untapped 
opportunity that has not been fully exploited, especially by exporters in 
the Southern Cone and among Andean countries whose exports are well 
below potential. Furthermore, the analysis found no robust evidence of 
substitution between China’s trade flows and LAC exports to third mar-
kets. In fact, most of the statistically significant indirect elasticities tend to 
be positive for both Chinese and Indian trade flows. 

The remainder of the chapter is organized as follows: The next section 
describes the empirical methodology and is followed by a section that 
presents the results. The final section concludes, and the annex describes 
data sources and variable construction.

Empirical Models

The methodology relies on the gravity model of trade that explains bilat-
eral imports as a function of the GDPs of the importer and the exporter, 
bilateral distance between trading partners, and fixed effects to control 
for unobservable variables such as policy-induced and other trade fric-
tions affecting each country’s trade potential with the rest of the world 
(Anderson and Van Wincoop 2003; Feenstra 2002). Because the question 
of interest here is the impact of the growth of China’s and India’s demand 
on LAC exports, as well as the impact of China’s and India’s trade flows 
with LAC and the rest of the world on LAC exports to third markets, 
these two questions need to be addressed with different samples and with 
different augmented specifications of the gravity model. In addition, the 
models discussed below were estimated with data covering all LAC coun-
tries’ trade flows with the world, but the models do not include data for 
trade among countries of the rest of the world. Hence, the models and the 
resulting econometric estimates need to be interpreted as applying to LAC 
countries only.3 
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The Growth of Chinese and Indian Bilateral 
Trade with LAC

The basic gravity framework in the existing literature is given by 

 M Y Y D B Linder eijt it jt ij ij ij ijt
d d di i j j t t= + +α α β δ φ ϕ σ θ θ θ� , (3.1)

where Mijt are imports of country i from country j at time t. The right-hand 
side of equation (3.1) includes the standard explanatory variables plus a 
minor extension. Yit is the GDP of the importer at time t, Yjt is the GDP 
of the exporter at time t, Dij is the bilateral distance, Bij is a dummy that 
takes the value 1 if the exporter and the importer share a border, and � ij 
is a dummy that takes the value 1 if the exporter and the importer share a 
common language. In a modest departure from the standard gravity model 
found in the literature, Linderijt is the absolute value of the difference of 
GDP per capita between the importer and the exporter at time t.4 Follow-
ing Anderson and Van Wincoop (2003) as well as Feenstra (2002), di are 
importing country dummies, dj are exporting country dummies, and dt are 
time dummies. 

Thus, the average impact of an importer’s growing GDP on exports is 
captured by the parameter α. To capture the impact associated with grow-
ing demand in China (or India), the model in equation (3.1) is augmented 
by including the interaction of a dummy variable that takes the value 1 
when China (or India) is the importer with the GDP of the importer, Yit. 
Also, because economic and factor endowment differences can be impor-
tant within LAC, this variable is also interacted with four dummy vari-
ables that take the value 1 when the exporter belongs to one of the four 
subregions considered (Andean countries, Caribbean countries, Central 
America and Mexico, and the Southern Cone). The same logic applies for 
the GDP of the exporter to measure the differential impact of the growth 
of different LAC subregions on exports to China (or India), as well as 
with the Linder effect.5 The final specification that captures the impact on 
bilateral imports is

ijt = αM Y d d Y Y d d Y Dit i China j R it
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(3.2)

where α + αR captures the impact of the growth of China on exports of 
subregion R to China, and β + βR captures the impact of growth of sub-
region R on exports to China.

Some caution is warranted for the interpretation of these elastici-
ties. On the import-demand side, the estimates can capture two distinct 
effects. One concerns the marginal propensity to import goods exported 
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by LAC; the other concerns substitution or relative-price effects that could 
be driven by the increase in demand from these countries or other global 
factors. Hence, the coefficients need not equal 1 as predicted by some 
theories underpinning the gravity model of trade (see, for example, Eaton 
and Kortum [2002] and Feenstra [2004], among others). Furthermore, 
it is noteworthy that recent contributions to the estimation (Santos Silva 
and Tenreyro 2006) and theory of the gravity model (Dalgin, Trindade, 
and Mitra 2006) have also examined the possibility that import-demand 
elasticities can vary across countries depending on factors such as the 
level of development, the size of GDP, and domestic inequality. Finally, 
some estimates of LAC export-supply elasticities might be negative for 
the same reasons, but also because of macroeconomic crises experienced 
by some countries (for example, Argentina and Uruguay) during 2000 to 
2004, when exports grew quickly in some years while GDP contracted, 
thus inducing a negative correlation (or a downward bias in the correla-
tion) between exporters’ GDP and nonfuel exports to China or India. 

Multiplying each of the region-specific elasticities discussed above by 
the change in either China’s GDP or LAC’s GDP provides an estimate of 
the change in import demand associated with either the growth of China 
(demand effect) or the growth of LAC (supply effect) on bilateral imports. 
The magnitude of the change in GDP during the period under study mul-
tiplied by the estimated elasticity provides an indication of what would 
have happened to LAC trade flows if, for example, China’s GDP had not 
grown between 2000 and 2004. Of course, this is a rather discretionary 
counterfactual, and many others can be calculated. Perhaps more impor-
tant, the validity of any counterfactual will depend on the consistency of 
the estimated elasticities. 

One concern with the existing literature on the estimation of the gravity 
model is the application of ordinary least squares (OLS) or other linear 
estimators to model (3.2). It is now known that linear estimators can yield 
inconsistent coefficient estimates as a result of the correlation between 
the expected value of bilateral trade flows among country pairs and the 
variance of their regression errors.6 This systematic heteroskedasticity 
produces log-linear estimates that are driven by the disproportionate influ-
ence of observations with high expected bilateral trade flows, which leads 
to biased estimates. Indeed, Monte Carlo simulations suggest that the 
application of log-linear estimators to this type of data-generation process 
tends to produce substantial biases in the coefficients compared with the 
Poisson estimator, which controls for a constant correlation between the 
conditional mean of each observation and its regression-error variance 
(see Santos Silva and Tenreyro [2006]). 

Furthermore, if the data-generation process is characterized by over-
dispersion (a rising ratio of variance over conditional mean), then the neg-
ative binomial estimator is preferable because it down weights even more 
the observations with large conditional means. Santos Silva and Tenreyro 
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(2006) argue that the negative binomial estimator might not be desirable 
if the trade data of country pairs with little bilateral trade are more prone 
to measurement error than the observations with greater bilateral trade. 
They further argue that this may be the case in a sample of both developed 
and developing countries because data from larger countries (measured by 
GDP) are less likely to be subject to measurement error. However, in the 
sample composed of LAC exporters and importers, there is no reason to 
believe that trade flows associated with small countries such as Uruguay 
are more likely to be subject to measurement error than the trade flows of 
large countries such as República Bolivariana de Venezuela.7 The analysis, 
therefore, presents results from the negative binomial estimator along 
with OLS and Poisson estimates of equation (3.2). Because the negative 
binomial estimator does not fully account for the heteroskedasticity in the 
model, we use the Eicker-White correction by reporter to obtain a robust 
covariance matrix.

The Effect of China’s and India’s Trade Flows on LAC 
Exports to Third Markets

There are four potential channels through which Chinese and Indian trade 
could affect LAC exports to third countries: Chinese (or Indian) exports 
to the rest of the world, Chinese (or Indian) imports from the rest of 
the world, Chinese (or Indian) exports to LAC, and Chinese (or Indian) 
imports from LAC. Thus, in a sample of Latin American importers and 
exporters to all countries except China (or India), these four variables are 
added to the specification of model (3.1).

To account for potential differences in the relevant elasticities across 
the LAC subregions, the analysis also includes the products of these four 
variables with dummy variables that take a value of 1 when region R is an 
exporter.8 The final specification for China, for example, is given by 
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d d d
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 (3.3)

This same specification applies to the estimation of the relevant elasticities 
for the case of India.

Results

The following paragraphs discuss the econometric estimates of the relevant 
demand and supply elasticities of model (3.2) and of the complementarity 
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or substitution elasticities in model (3.3). The discussion focuses first on 
the effect that the growth of China’s and India’s demand (as well as LAC’s 
GDP growth) may have had on exports of LAC to these Asian economies, 
as in model (3.2), using data on aggregate nonfuel merchandise exports. 
The section then turns to the impact of China’s and India’s trade flows 
on LAC exports to (and imports from) third markets through the four 
channels indicated in equation (3.3). For ease of exposition, this chapter 
does not report or discuss the resulting estimates of the other explana-
tory variables, but the estimates of the standard gravity model variable 
coefficients have the expected signs and all are significant, except for the 
Linder variable capturing the similarity in GDP per capita between LAC 
economies and their trading partners, which is generally insignificant.9 
Bilateral distance between trading partners and sharing of a border are 
always negative and significant; the dummy for common language is also 
always positive and significant.10 

Demand and Supply Elasticities of LAC Trade 
with China and India

Results for the estimation of model (3.2) using nonfuel bilateral trade flows 
for the sample of LAC exporters and importers are reported in tables 3.1 
and 3.2 for China and India, respectively. The first column of each table 
reports the estimated elasticity of the effect that China’s, India’s, or LAC’s 
GDP has on bilateral exports of each LAC subregion to either China or 
India. The second column reports the p-values of the null hypotheses that 
the elasticities are equal to zero. In all exercises, the study cannot reject the 
possibility that the data suffer from over-dispersion because the estimated 
p-values of the null hypothesis that there is no over-dispersion were zero 
(not reported in the table), thus justifying the use of the negative binomial 
estimator. Note, however, that results using OLS or Poisson estimators, 
which are the most commonly used estimators in the gravity-model litera-
ture, are qualitatively similar. In particular, the results also imply a much 
larger impact of China’s demand (China’s GDP) on bilateral exports from 
LAC than the one obtained for the impact of LAC’s supply (LAC’s GDP) 
on LAC’s exports to China.

The estimated import-demand elasticities reported in table 3.1 suggest 
that China’s demand growth offered opportunities for LAC exporters. 
The highest elasticities, which exceed 4 for all LAC groups, correspond to 
the negative binomial estimator. The OLS estimates are all greater than 3, 
whereas the Poisson estimates hover around 3. The estimates for the South-
ern Cone are higher than those of the other country groups; the lowest esti-
mates are those of the Central America and Mexico group. The Andean and 
Caribbean estimates fall in between the aforementioned groups, depending 
on the econometric methodology. More important, China’s elasticities of 
demand for imports from LAC countries are significantly larger than the 
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estimated supply elasticities of the four groups of LAC countries. Indeed, 
only two estimated supply elasticities are positive and statistically different 
from zero. Furthermore, the economic magnitude of the estimated Chinese 
demand elasticities for imports from LAC countries is large. A straight-
forward calculation of the magnitude of the China demand effect—the 
product of the demand elasticities multiplied by the change in China’s 
GDP between 2000 and 2004—suggests that if LAC exports to China had 
fully exploited the increased demand from China between 2000 and 2004, 
they would have accounted for 8 percent of LAC exports in 2004. As men-
tioned, this calculation is based on a particular counterfactual analysis, the 
comparison of Chinese imports from LAC in 2000 and 2004 under the 

Table 3.1 Trade Demand and Supply Elasticities of GDP for 
LAC-China Trade: Non-Fuel Merchandise Trade Data

OLS Poisson Negative binomial

Estimated 
coefficient p-value

Estimated 
coefficient p-value

Estimated 
coefficient p-value

Andean countries

Own supply 0.51 0.00 0.28 0.14 0.38 0.19

China demand 3.40 0.00 3.01 0.00 4.42 0.00

Caribbean countries

Own supply 0.15 0.19 –0.11 0.52 –0.81 0.24

China demand 3.32 0.00 3.04 0.00 4.49 0.00

Central America and Mexico

Own supply –0.03 0.89 –0.97 0.01 –2.10 0.00

China demand 3.20 0.00 2.95 0.00 4.25 0.00

Southern Cone

Own supply 0.28 0.01 –0.03 0.70 –0.09 0.58

China demand 3.59 0.00 3.19 0.00 4.69 0.00

Observations 21,480 21,480 21,480

Source: Authors.
Note: “China demand” shows the effect of China’s GDP growth on LAC exports. 

“Own supply” captures the effect of LAC’s or the subregion’s GDP growth on LAC 
or subregion exports to China. The reported coefficients come from the econometric 
estimation of the gravity model of trade, augmented by the interaction of country and 
country-group dummy variables. The estimated coefficients from the other variables 
in the empirical model are not reported, but all the gravity variables had the expected 
magnitudes and signs. The over-dispersion test, which corresponds to the null hypoth-
esis that there is no over-dispersion of the errors with respect to the expected trade 
flows among country pairs, is not reported but was significant at the 1 percent level. 
Exporter, importer, and year dummies are not reported either. See text for details. 
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assumption that these trade flows would have remained at their 2000 level 
if China’s GDP had not grown. Of course, other counterfactuals could be 
chosen. For example, a low-growth scenario for China could be assumed 
as the base case, instead of zero growth, and the resulting estimate of the 
magnitude of China’s demand effect on LAC exports would be smaller 
than 8 percent.11 The point is that China’s LAC-imports-demand elastici-
ties are large, whereas LAC’s export-supply elasticities with respect to the 
Chinese market are negligible. That is, even if LAC’s GDP growth had 
matched China’s during 2000 to 2004, there would have been unsatisfied 
Chinese demand for LAC exports. Hence, this evidence is interpreted as 
suggesting that LAC economies missed out on handsome export opportu-
nities offered by the Chinese market.12 

Table 3.2 lists the estimates of India’s demand elasticities as well as LAC’s 
supply elasticities for the Indian market. As was the case for Chinese-LAC 
trade, the results presented in table 3.2 suggest that India’s demand elas-
ticities were positive, large, and statistically significant for all four LAC 
subregions. However, table 3.2 also suggests that there were no significant 
differences in the magnitudes of India’s demand elasticities for imports 
from the four LAC subregions, and the rankings across the four groups 

Table 3.2 Trade Demand and Supply Elasticities of GDP for 
LAC-India Trade: Non-Fuel Merchandise Trade Data

OLS Poisson Negative binomial

Estimated 
coefficient p-value

Estimated 
coefficient p-value

Estimated 
coefficient p-value

Andean countries

Own supply 0.29 0.35 0.28 0.25 –0.27 0.56

India demand 1.84 0.00 1.62 0.00 2.99 0.00

Caribbean countries

Own supply –0.26 0.02 –0.21 0.21 –1.47 0.04

India demand 1.87 0.00 1.55 0.00 2.78 0.00

Central America and Mexico

Own supply –0.34 0.08 –1.40 0.00 –2.47 0.00

India demand 1.76 0.00 1.74 0.00 2.72 0.00

Southern Cone

Own supply 0.39 0.00 –0.08 0.21 –0.09 0.50

India demand 1.78 0.00 1.88 0.00 2.90 0.00

Observations 21,480 21,480 21,480

Source: Authors.
Note: See note to table 3.1. 
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depends on the estimators. A comparison of the results in table 3.1 for 
China with table 3.2 for India indicates that China’s demand elasticities 
for LAC imports (table 3.1) are significantly higher than the correspond-
ing elasticities for India (table 3.2). Regarding LAC supply elasticities 
with respect to the Indian market, there is no evidence that LAC’s supply 
response was significantly positive. Indeed, of the 12 estimates, only the 
OLS estimate of the Southern Cone is positive and significant. 

In sum, the econometric evidence suggests that the growth of the two 
Asian economies during 2000 to 2004 represented a large opportunity for 
LAC exporters from all four subregions. There is also evidence of missed 
opportunities for all LAC regions in those two markets because the demand 
elasticities of both China and India for imports from LAC countries were 
dramatically larger than LAC’s supply elasticities. The gap between the 
estimated supply and demand elasticities was significantly larger for LAC-
China trade than for LAC-India trade, however.

Elasticities of LAC’s Trade with Third Markets with 
Respect to China’s and India’s Trade Flows 

Results for the estimation of model (3.3) using nonfuel bilateral trade 
flows for the sample of LAC exporters are reported in table 3.3 for China 
and table 3.4 for India. To clarify, the impact on LAC exports to third mar-
kets is decomposed into four trade flows: exports of either China or India 
to third markets, China’s or India’s imports from third markets, China’s 
or India’s exports to LAC, and China’s or India’s imports from LAC. The 
importance of controlling for these four trade flows to estimate consistent 
elasticities for each cannot be overstated, because Chinese and Indian 
trade with all countries grew during the period under investigation. The 
disadvantage of this approach is that the correlation across trade flows can 
itself produce imprecise and volatile estimates. The large number of obser-
vations, however, should reduce this problem. In any case, if substitution 
effects are large, the estimations should clearly identify them. 

Table 3.3 shows the estimates from OLS, Poisson, and negative bino-
mial regressions. Again, the tests of over-dispersion (not reported) signifi-
cantly rejected the null of no over-dispersion with a p-value of zero. The 
results suggest that there is no robust evidence of substitution effects in 
third markets. In fact, of the 48 estimates, only 3 are negative and signifi-
cant, and no estimate maintains its sign across the three estimators. Of 
interest is that the estimated elasticities of substitution between Chinese 
exports and LAC exports to third markets (first row under each subregion 
heading) are all positive except the OLS estimate for the Caribbean. The 
latter changes sign with the Poisson estimator. 

Table 3.4 contains the estimated elasticities for India. There are seven 
statistically significant (at the 10 percent level) and negative estimates, but 
none of these are robust across the three estimators. Focusing on the signs 
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Table 3.3 Impact of China’s Trade Flows on LAC Non-Fuel 
Exports to Third Countries

OLS Poisson Negative binomial

Estimated 
coefficient p-value

Estimated 
coefficient p-value

Estimated 
coefficient p-value

Andean countries

China’s exports to 
third countries 0.06 0.10 0.11 0.38 0.14 0.15

China’s imports 
from third 
countries 0.01 0.65 0.10 0.30 0.06 0.38

China’s exports 
to Andean 
countries –0.07 0.25 0.21 0.25 0.03 0.83

China’s imports 
from Andean 
countries –0.05 0.10 0.21 0.00 0.03 0.64

Caribbean countries
China’s exports to 

third countries –0.14 0.00 0.14 0.31 –0.06 0.74
China’s imports 

from third 
countries –0.04 0.27 0.08 0.33 0.04 0.76

China’s exports 
to Caribbean 
countries –0.04 0.66 0.27 0.29 0.15 0.67

China’s imports 
from Caribbean 
countries 0.00 0.82 0.02 0.46 0.09 0.03

Central America and Mexico
China’s exports to 

third countries 0.00 0.91 0.85 0.00 0.16 0.19
China’s imports 

from third 
countries –0.04 0.15 –0.25 0.00 0.00 0.98

China’s exports to 
Central America 
and Mexico –0.03 0.31 –0.04 0.71 0.01 0.93

China’s imports 
from Central 
America and 
Mexico 0.03 0.10 0.06 0.40 0.10 0.08

(continued)
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Table 3.3 Impact of China’s Trade Flows on LAC Non-Fuel 
Exports to Third Countries (continued)

OLS Poisson Negative binomial

Estimated 
coefficient p-value

Estimated 
coefficient p-value

Estimated 
coefficient p-value

Southern Cone

China’s exports to 
third countries 0.21 0.00 0.02 0.87 0.14 0.14

China’s imports 
from third 
countries 0.02 0.51 0.19 0.05 0.06 0.33

China’s exports 
to Southern 
Cone 0.05 0.56 0.05 0.72 0.30 0.08

China’s imports 
from Southern 
Cone 0.02 0.64 0.45 0.00 0.21 0.09

Observations 15,440 15,440 15,440

Source: Authors.
Note: The reported coefficients come from the econometric estimation of the 

gravity model of trade, augmented by the interaction of country and country-group 
dummy variables. The estimated coefficients from the other variables in the empirical 
model are not reported, but all the gravity variables had the expected magnitudes and 
signs. The over-dispersion test, which corresponds to the null hypothesis that there is 
no over-dispersion of the errors with respect to the expected trade flows among coun-
try pairs, is not reported but was significant at the 1 percent level. Exporter, importer, 
and year dummies are not reported either. See text for details.

of the estimates only, there are two sets of elasticities that are consistently 
negative. These are associated with Central America and Mexico. One 
concerns Indian imports from third countries, and the other concerns 
Indian exports to Central America and Mexico. In contrast, all estimates 
of the effects of Indian exports to third markets on LAC exports are posi-
tive, with one exception: the OLS estimate for the Caribbean. The latter 
becomes positive with the Poisson and negative binomial estimators.

Overall, the estimates of the effects of China’s and India’s trade on 
LAC exports to third markets show little evidence of strong substitution 
effects between the Asian economies’ growing presence in world markets 
and LAC exports to third markets. Nonetheless, care must be exercised to 
avoid interpreting the estimated elasticities as evidence of causal effects, 
because omitted variables may be affecting these correlations. For example, 
the estimations do not control for bilateral terms of trade. Also, although 
exporter and importer dummies are included, no controls are in place for 
any trade policy changes that might have affected bilateral and global trade 
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Table 3.4 Impact of India’s Trade Flows on LAC Non-Fuel 
Exports to Third Countries

OLS Poisson Negative binomial

Estimated 
coefficient p-value

Estimated 
coefficient p-value

Estimated 
coefficient p-value

Andean countries

India’s exports to 
third countries 0.10 0.13 0.36 0.04 0.20 0.22

India’s imports 
from third 
countries –0.02 0.49 0.16 0.13 –0.15 0.07

India’s exports 
to Andean 
countries –0.19 0.00 0.13 0.48 –0.04 0.71

India’s imports 
from Andean 
countries 0.00 0.80 0.03 0.35 –0.02 0.47

Caribbean countries
India’s exports to 

third countries –0.09 0.22 0.15 0.46 0.05 0.82
India’s imports 

from third 
countries –0.07 0.08 0.30 0.12 –0.16 0.23

India’s exports 
to Caribbean 
countries –0.08 0.12 –0.18 0.56 0.30 0.06

India’s imports 
from Caribbean 
countries –0.03 0.06 0.03 0.35 0.01 0.87

Central America and Mexico
India’s exports to 

third countries 0.00 0.99 1.02 0.00 0.11 0.52
India’s imports 

from third 
countries –0.02 0.36 –0.15 0.22 –0.11 0.21

India’s exports 
to Central 
America and 
Mexico –0.08 0.08 –0.37 0.01 –0.16 0.14

India’s imports 
from Central 
America and 
Mexico –0.01 0.32 0.08 0.16 0.01 0.74

(continued)
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flows during any year in the period 2000 to 2004. Furthermore, exports to 
third markets by LAC countries could be causing increases in exports from 
LAC to China or India, rather than the reverse. Still, at first sight, there is 
little evidence consistent with dramatic negative impacts of China’s growing 
exports to third markets on LAC exports. On the contrary, LAC exports 
were positively correlated with the growth of Chinese and Indian exports to 
third countries. These results are at odds with industry-level studies cited 
in the introduction, but can be explained by interindustry effects cap-
tured by the aggregate merchandise trade data, which could be the result of 
increasing production sharing around the world. More important, the few 
negative elasticities pale in comparison with the large Chinese and Indian 
demand elasticities for LAC exports, which were presented in tables 3.1 
and 3.2. Therefore, the preponderance of the evidence makes it difficult to 
conclude that the threats posed by the growth of China and India in world 
markets have outweighed the opportunities offered to LAC exporters. 

Table 3.4 Impact of India’s Trade Flows on LAC Non-Fuel 
Exports to Third Countries (continued)

OLS Poisson Negative binomial

Estimated 
coefficient p-value

Estimated 
coefficient p-value

Estimated 
coefficient p-value

Southern Cone

India’s exports to 
third countries 0.21 0.01 0.34 0.10 0.25 0.10

India’s imports 
from third 
countries 0.04 0.13 0.24 0.01 –0.10 0.10

India’s exports to 
Southern Cone –0.12 0.19 –0.03 0.90 0.37 0.07

India’s imports 
from Southern 
Cone 0.03 0.14 0.17 0.00 0.07 0.07

Observations 14,592 14,592 14,592

Source: Authors.
Note: The reported coefficients come from the econometric estimation of the 

gravity model of trade, augmented by the interaction of country and country-group 
dummy variables. The estimated coefficients from the other variables in the empirical 
model are not reported, but all the gravity variables had the expected magnitudes and 
signs. The over-dispersion test, which corresponds to the null hypothesis that there is 
no over-dispersion of the errors with respect to the expected trade flows among coun-
try pairs, is not reported but was significant at the 1 percent level. Exporter, importer, 
and year dummies are not reported either. See text for details. 
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Conclusion

China’s and India’s rapid economic growth since the 1990s is viewed with 
envy by many observers. The growth of their internal markets is undoubt-
edly an opportunity for exporters from throughout the world, but their 
accompanying growing presence in world markets can be either a threat 
or an opportunity. It can be a threat because it may have displaced export-
ers from third markets. It can be an opportunity because the availability 
of a growing variety of Chinese and Indian products at cheaper prices in 
world markets open production possibilities for exporters in third mar-
kets through different channels, linked to (a) the availability of cheaper 
imported inputs at home that increase the efficiency of home exporters, 
(b) the increased presence of production networks, and (c) the learning by 
exporting for firms selling to the growing Chinese and Indian markets.

This chapter assessed the importance of the opportunity that the growth 
of China’s and India’s markets represented for LAC exporters during 2000 
to 2004. It also explored the extent to which China’s and India’s growing 
presence in world markets affected LAC exports to third markets, aiming 
at disentangling the net impact through four different channels that are 
associated with the two Asian economies’ exports to third markets, their 
imports from third markets, and their bilateral imports and exports with 
LAC countries. The preponderance of evidence suggests that the oppor-
tunities offered by the growth of China and India easily outweigh any 
potential threats. In other words, the growth of these Asian giants is not a 
zero-sum game for LAC exporters. 

The analysis found that the growth of the two Asian economies rep-
resented a significant opportunity for LAC exporters. The corresponding 
elasticities for India were smaller than for China. But in both cases, LAC’s 
supply elasticities were significantly smaller than the demand elasticities 
of the two Asian economies. Hence, even if LAC countries had experi-
enced GDP growth similar to that of China or India during 2000 to 2004, 
their exports would not have matched the increase in Chinese and Indian 
demand for LAC exports. More active promotion policies and a better 
understanding of the functioning of the two Asian economies’ markets 
may help LAC take full advantage of the growing opportunities.

No robust evidence supports the contention that China’s growing pres-
ence in world markets represented a threat for LAC exporters. On the con-
trary, the relevant point estimates suggest that LAC exporters could have 
benefited from complementarities with China’s exports to third markets, 
and perhaps from imports from China. These results thus signal the grow-
ing importance of international production networks, the impact that 
imports of intermediate inputs have on LAC’s competitiveness, and the 
learning by exporting for LAC exports to China. The results for India were 
similar in that there is little robust evidence of substitution effects against 
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LAC exports to third markets through any channel. Indeed, the results for 
India could also be interpreted as suggesting that the effect of India’s exports 
to third markets had positive effects on LAC exports to third markets. 

In sum, the results suggest that the growth of the two Asian markets 
produced large opportunities for LAC exporters, which nevertheless have 
not been fully exploited. Also, the growth of China and India in world 
markets tended to complement LAC exports to third markets. These find-
ings need to be weighed against the caveats discussed earlier in the chapter, 
which related to the inferences that can be made with the econometric esti-
mations of the gravity model of trade. In general, however, China’s, and to 
a large extent India’s, growing presence in world trade has been good news 
for LAC, but some of the potential benefits remain unexploited.

Annex

Data Sources 

Data on bilateral imports, both at the aggregate level and for commodities 
only, for the period 2000–04 come from the United Nation’s Comtrade 
database accessed through the World Integrated Trade Statistics (WITS) 
software. Data on GDP and GDP per capita come from the World Bank’s 
World Development Indicators (WDI) database. All data are deflated using 
the U.S. producer price index from the WDI, but all estimations included 
year dummies. The bilateral distance, common language, and common 
border variables come from Soloaga and Winters (2001).

Data for mainland China were added to Hong Kong data. Hong Kong 
has been a part of China since 1997 and therefore should be considered 
part of the Chinese economy for the period under investigation. More-
over, some observers have argued that China’s and Hong Kong’s trade 
data should be combined to approximate the trade flows coming from the 
China mainland because of transshipments of merchandise through Hong 
Kong (Fernald, Edison, and Loungani 1998). Hong Kong makes a signifi-
cant contribution to the marketing and distribution of Chinese exports, 
thus making it difficult to differentiate the value added in each economy. 

Notes

 1. The rate of growth of nonfuel merchandise exports to China and India was 
calculated with data from WITS/UN Comtrade data in current US dollars covering 
the following sample of countries during 2000 to 2004: Argentina, Barbados, Belize, 
Bolivia, Brazil, Chile, Colombia, Costa Rica, Dominica, Ecuador, Guatemala, Guy-
ana, Honduras, Mexico, Nicaragua, Panama, Paraguay, Peru, St. Lucia, Trinidad 
and Tobago, Uruguay, and República Bolivariana de Venezuela. 
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 2. These authors identified products under threat from China as those where 
LAC has lost market share while China increased its market share. They also 
 identified products under a partial threat as products for which China is gaining 
market share more rapidly than LAC. From an economic viewpoint, these defini-
tions are rather loose, because even declining market shares do not necessarily 
reflect a direct substitution effect whereby Chinese exports would be displacing 
LAC exports. 

 3. In econometric terms, these estimations with the LAC data can be inter-
preted as providing estimates of the relevant parameter for LAC in models with 
data from the whole world, but allowing for strict heterogeneity between the LAC 
coefficients and those from the rest of the world.

 4. The Linder variable is often used in gravity specifications to capture the 
effect of similarities between importers and exporters in their levels of develop-
ment on bilateral trade (see, for example, Thursby and Thursby [1987]). However, 
this captures intra-industry trade effects, whereas most of the trade between LAC 
and China and India is interindustry. In 2005, LAC’s trade deficit in manufactured 
products with China represented 277 percent of LAC exports to China, while LAC’s 
trade surplus for agriculture and mining was 92 percent of exports. The numbers for 
trade with India are 108 percent and 46 percent, respectively. We nevertheless fol-
low the traditional specification and include it as a control variable. In practice, the 
inclusion of this variable does not affect the parameters of interest for this chapter. 

 5. We also examined the differential effects on LAC imports from China and 
India, but we omit them from the presentation here for ease of exposition. 

 6. The expected variance falls with the expected level of bilateral trade.
 7. República Bolivariana de Venezuela’s trade flows are approximately 10 

times larger than those of Uruguay. 
 8. As in the estimation described by equation (3.1), we also allow for hetero-

geneity across regions on the import side, but we do not include them in equation 
(3.3) for ease of exposition. 

 9. This is a common result in the literature when gravity models focus on 
developing countries. See the discussion in Arnon and Weinblatt (1998).

 10. The full regression results are available from the authors upon request. 
 11. To be precise, it would be around 2 percent of 2004 exports, when the 

counterfactual is that China grows at the same rate as the rest of the world.
 12. A similar conclusion is observed when comparing the predicted export 

growth associated with China’s GDP growth with the observed export growth dur-
ing the period. Export growth of LAC to China could have been 20 percent larger 
had it followed the increase in Chinese demand for LAC exports.
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Foreign Direct Investment in Latin 
America during the Emergence of 
China and India: Stylized Facts

Javier Cravino, Daniel Lederman, and 
Marcelo Olarreaga*

Introduction

Foreign direct investment (FDI) has been increasing at an extraordinary 
speed. In the second half of the 1990s, world inflows grew at an annual rate 
of almost 40 percent, reaching US$648 billion in 2004 (UNCTAD 2005). 
Foreign capital stocks (FCS) increased by a factor of five between 1990 and 
2004, rising from almost US$1.8 trillion in 1990 to almost US$9 trillion 
in 2004.1 An even larger increase was reported in developing countries, 
where FCS grew from US$364 billion to more than US$2,230 billion over 
the same period. 

In particular, FDI inflows to the Latin America and the Caribbean 
(LAC) region continuously grew during the 1990s, to almost half of total 
inflows into developing economies in 1999. In that year, FDI accounted 
for 25 percent of LAC’s gross fixed capital formation (UNCTAD 2004, 
2005). Although there was a slowdown in these inflows at the begin-
ning of the twenty-first century, by 2004 aggregate stocks in LAC reached 
US$600 billion, about six times more than in 1990.2 

* The authors are grateful to Pravin Krishna for helpful discussions and com-
ments. Financial support from the World Bank’s Latin American and Caribbean 
Regional Studies Program is gratefully acknowledged.
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Concern is increasing that the growth in China and India may present 
a challenge to other developing countries. The low wages and large popu-
lations of these countries may entice multinational enterprises to relocate 
their production facilities there. In fact, FCS in China grew at an amazing 
speed, from US$20 billion in 1990 to US$245 billion in 2004, the largest 
FCS in the developing world. At the same time, stocks in India increased 
from US$1.6 billion to almost US$40 billion over the same period. 

This chapter examines the evolution of foreign capital in Latin Ameri-
can economies by comparing them with China and India. In particular, it 
studies total inward stocks into each country, inward stocks from major 
Organisation for Economic Co-operation and Development (OECD) 
countries, inward stocks from the United States, and inward stocks from 
the United States into the manufacturing sector. 

Although China appears to be the developing economy with the largest 
FCS, its stocks from OECD sources and especially from the United States 
are smaller than those of the major Latin American countries. In fact, FCS 
in China are still smaller than in Latin America, controlling for country 
size. However, Hong Kong (China) and mainland China together accu-
mulated larger stocks from OECD investments than any LAC country. 
FCS in India, conversely, are still small compared with those in the major 
LAC countries. 

The chapter then analyzes the evolution of relative FCS by looking 
at how they changed between 1990 and 1997, and between 1997 and 
2003, because the data suggest that time trends of Chinese FCS changed 
after 1997. The analysis finds that China accumulated larger FCS than 
Latin America between 1990 and 1997, but not since 1997. This change 
in direction in 1997 did not apply to U.S. capital in the manufacturing 
sectors of host countries, where FCS in China grew faster than in most 
LAC countries between 1997 and 2003. This growth, however, is far 
from impressive, and is mainly explained by faster gross domestic product 
(GDP) growth. In contrast, Indian FCS grew faster than in LAC countries 
during the whole period 1990–2003, but this growth was slower than in 
China during the entire period according to both U.S. and OECD data.

Finally, the chapter analyzes the evolution of OECD FCS in Latin 
America relative to OECD FCS in China and India, after controlling 
for shocks affecting the source countries as well as geographic distance 
between source and host countries. This evidence suggests that OECD 
capital stocks in LAC economies relative to China changed between 1990 
and 1997, but not between 1997 and 2003. At the same time, the analysis 
did not find any statistically significant change in the FCS relative to China 
including Hong Kong and India during this period, thus implying that 
China including Hong Kong and India receive FDI from different sources 
than do LAC economies. Nevertheless, these stylized facts do not reveal 
much about whether FDI flows to China, China including Hong Kong, or 
India since 1990 have come at the expense of FDI to LAC countries. Further 
 econometric analysis is required to address this question (see, for example, 
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Chantasasawat et al. 2005; Cravino, Lederman, and Olarreaga forthcom-
ing; Eichengreen and Tong 2005; and Garcia Herrero and Santabárbara 
2005). However, we present some evidence from our forthcoming paper 
in annex table 4A.1 from the estimation of the knowledge-capital model 
of multinational enterprises, which also suggests that there is no robust 
evidence of substitution effects (see Cravino, Lederman, and Olarreaga 
forthcoming). 

The rest of this chapter is organized as follows: The next section describes 
the data and is followed by a section that compares FCS levels in Latin Amer-
ica, China, China including Hong Kong, and India. The next two sections 
analyze the evolution of these stocks. The following section studies the con-
ditional relative stocks, and the final section provides concluding remarks. 

Data Description

The analyses in this chapter use data on aggregate inward FCS, outward 
stocks from some OECD countries, outward stocks from the United States, 
and outward stocks from the United States into the manufacturing sectors 
of China, China including Hong Kong, India, and LAC countries. Data on 
aggregate stocks were collected from the United Nations Conference on 
Trade and Development (UNCTAD) and are available from its Web site 
(http://www.unctad.org). UNCTAD reports aggregate FCS at book value 
or at historical cost in millions of U.S. dollars. The aggregate inward data 
is attractive because it draws a general picture of the relative evolution of 
FCS. One drawback of this data set is that the agencies that collected the 
original data vary from one host country to another. This makes compari-
sons between different host countries difficult to interpret. Moreover, these 
aggregate data do not provide information on FCS by source-host coun-
try pairs. Because the major sources of FCS for China are different from 
those of LAC countries, it is prudent to focus on source countries that are 
 important for Latin America (IADB 2006). 

To address these issues, the analysis also uses data on bilateral outward 
stocks from major OECD countries. These data were taken from OECD 
statistics and UNCTAD for the period 1990–2003.3 The OECD reports 
the bilateral FCS of 29 OECD countries into 235 host economies in mil-
lions of U.S. dollars from 1982 to 2003. One shortcoming of this data 
set is that observations for most Latin American countries are missing for 
some source countries. Therefore, this data set was expanded using data 
from UNCTAD for 29 source countries into 190 host countries. For those 
countries for which the UNCTAD data is reported in national currency, 
the figures were transformed into U.S. dollars using the end-of-period 
exchange rate, which was taken from the OECD. The OECD data set is 
then used unless the observations are missing.4 Even after including the 
observations from UNCTAD, some country pairs are still missing sev-
eral observations. For this reason, the analysis in the next three sections 
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of this chapter is restricted to major source countries that have most of 
the observations for the Latin American countries. The selected source 
countries are Canada, France, Germany, Japan, the Netherlands, Spain, 
Switzerland, the United Kingdom, and the United States.5 Together, these 
countries accounted for more than 68 percent of total FCS in the major 
LAC countries as of 2002 (UNCTAD 2004).6 The complete data set was 
used in the regression analysis of the “Conditional Relative Stocks” sec-
tion, where the data were also deflated by the U.S. producer price index.7 
Although the agencies that collected the information in the OECD and 
UNCTAD databases vary from one source country to another, the collect-
ing agencies remain the same within the host countries, which facilitates 
international comparisons, especially in econometric analyses that control 
for source-country effects, as follows. 

Data for total outward stocks from the United States were taken from 
the Bureau of Economic Analysis (BEA; http://www.bea.gov). These stocks 
are reported on a historical cost basis in millions of U.S. dollars. These 
data are of particular interest for the purposes of this chapter because of 
the visible presence of U.S. multinational corporations in LAC countries 
as well as in China, Hong Kong (China), and India. An advantage of these 
data is that they were collected by the same agency. Finally, the U.S. stocks 
in the manufacturing sectors of the host countries were also taken from 
the BEA. Again, these data are of special interest because companies in 
this sector seem to be potentially more inclined to relocate production to 
China or India as they search for reductions in labor costs. 

To make the analysis more tractable, and because of data availability on 
bilateral stocks from the OECD, the analysis focuses on nine Latin Ameri-
can countries. The major countries are included (Argentina, Brazil, Chile, 
Colombia, Mexico, and República Bolivarian de Venezuela) as are some 
Central American countries that may be of particular interest (Costa Rica, 
El Salvador, and Guatemala) given their dependence on manufacturing 
exports that compete with Chinese exports in the U.S. market. Together, 
these countries accounted for 86 percent of Latin America’s FCS in 2003.

Relative Stocks in 2003

This section analyzes the FCS levels in LAC countries relative to those in 
China, China including Hong Kong, and India. Table 4.1 reports these ratios 
for the world total, the OECD, the United States, and U.S. manufacturing.

The first column shows how important China has become as a destina-
tion for FDI: by 2003, total FCS in China were bigger than in any LAC 
country. Brazil and Mexico, with the largest FCS of the region, had only 
58 percent and 73 percent, respectively, of China’s stock. At the same time, 
Argentina, Chile, and República Bolivariana de Venezuela reported less 
than a quarter of China’s FCS, and the remaining countries, even less.
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Nonetheless, OECD FCS in China were significantly smaller than in 
two of the major LAC countries. In particular, Mexico had almost twice as 
much capital from the OECD as China had. This disparity is more notice-
able in disaggregated data from the United States. The third column of 
table 4.1 shows that the relative stocks from the United States were bigger 
than both the aggregate and the OECD relative stocks. This reflects the 
fact that the United States is a relatively more important source of FDI for 
Latin American countries than for China (without Hong Kong). In 2003, 
U.S. FCS in China were only US$11.5 billion, quite small compared to the 
US$59 billion in Mexico or the US$37 billion in Brazil. These data show 
that when it comes to OECD and U.S. stocks, China is still far from being 
a major host of FCS. 

The fourth column in table 4.1 reports the relative stocks from the 
United States in the manufacturing sector. Again, China does not appear 
as a major host of FCS, with one-third as much capital accumulated 
as in Mexico. However, in this sector Chinese stocks are larger than 
those of Argentina, Chile, and República Bolivariana de Venezuela, 
suggesting that China has been relatively more attractive to capital in 
the manufacturing sector. 

China including Hong Kong had accumulated FCS of almost US$188 
 billion, more from the OECD than any Latin American country, by 2003. 
China and Hong Kong (China) are important hosts of U.S. FCS, with more 
than every country in Latin America except Mexico. 

India, however, is a long way from reaching the FCS levels of the major 
LAC countries. By 2003, total FCS in Mexico alone were more than five 
times that in India. The OECD data show that this gap is bigger for the larg-
est countries, but it is smaller for Costa Rica, El Salvador, and Guatemala. 

The last two columns of the table reveal that India is not a major destina-
tion for U.S. capital. Except for Argentina and Chile, the difference between 
Latin American and Indian stocks is larger in the manufacturing sector.

Differences in FCS in Latin American countries and China and India 
may only reflect differences in country sizes. Thus, the analysis proceeds to 
normalize FCS by each country’s GDP and recalculate the relative stocks. 
The U.S. FCS in the manufacturing sector were normalized with the manu-
facturing value added in each country.8 The resulting ratios are reported in 
table 4.2. After controlling for country size, China had less FCS than any 
Latin American country in 2003. This is true for the different indicators 
of FCS. Most LAC countries also have more FCS from the OECD and 
the United States relative to their size than China including Hong Kong. 
The last panel shows that FCS in India are even more irrelevant once the 
analysis controls for country size.

In brief, the general view of China and India as major destinations for 
foreign capital can be deceptive. When looking at FCS, India is still far 
below the major LAC economies. China, however, has a larger level of 
FCS than these LAC economies, although this is not the case when the 
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source countries are restricted to the OECD or the United States. In fact, 
Latin American countries have greater FCS than China and India relative 
to their size. Finally, stocks in China are particularly large in the manufac-
turing sector, whereas stocks in India are relatively smaller in the manufac-
turing sector. However, the snapshot of the relative FCS position in 2003 
hides important trends over time, as discussed in the next section. 

Evolution of FCS between 1990 and 2003

This section analyzes the evolution of FCS in Latin America relative to 
those in China, China including Hong Kong, and India. These relative 
stocks are calculated as

FCS
FCS

FCS
FCS

i

j

i

j

03

03

90

90

where i stands for the Latin American countries, and j stands for China, 
China including Hong Kong, or India. When this ratio is less than 1, the 
relative position of country i with respect to country j was lower in 2003 
than in 1990. The results of the corresponding calculations are reported 
in table 4.3.

The first column of table 4.3 reports that aggregate stocks in China 
have grown significantly faster than in Latin America during this period. 
Between 1990 and 2003, stocks in China grew two times faster than in 
Argentina, Chile, and Colombia; three times faster than in Brazil and 
Costa Rica; and four times faster than in Guatemala. OECD stocks in 
China also grew faster than in Latin American countries. 

The third column shows that the fall in relative FCS is more dramatic in 
the U.S. data. For most countries, relative stocks in 2003 were less than 
20 percent of the 1990 levels. In Brazil, Colombia, and Guatemala, the 
ratios are below 0.1. This reveals that U.S. stocks in China caught up with 
those in LAC countries. The relative decline was particularly remarkable in 
the manufacturing sector. Relative stocks in this sector in the major coun-
tries declined the most: stocks in Argentina, Brazil, Colombia, and Mexico, 
were at 5 percent or less of the 1990 levels. Again, this reflects that China is 
relatively more attractive to capital in the manufacturing sector.

The second column grouping in table 4.3 displays the changes in the 
stocks relative to those in China including Hong Kong. The fifth column 
shows that aggregate relative stocks in China including Hong Kong grew 
faster than in most Latin American countries. However, this pattern is 
reversed when focusing on FCS from OECD. Most LAC countries accu-
mulated more stocks from the OECD than China including Hong Kong 
during this period. In fact, only in Brazil and Guatemala did the relative 
stocks from the OECD turn out to be smaller in 2003 than in 1990.
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The seventh column shows results for the U.S. data. Again, stocks in 
China including Hong Kong grew faster than in most Latin American 
countries. In the manufacturing sector, the ratios for most countries are 
significantly smaller than in China alone, suggesting that most of the 
growth in the manufacturing stocks in China including Hong Kong was 
due to FDI in mainland China rather than Hong Kong.

Finally, the last column grouping of table 4.3 reports the results relative 
to India. Not one of the Latin American countries accumulated more FCS 
than India during the period. Indeed, Latin American total stocks relative 
to India fell even more than those relative to China. Unlike those of China, 
however, these ratios are significantly larger when the exercise is repeated 
with the stocks from the OECD. 

U.S. stocks in India also grew faster than in Latin American countries. 
Contrary to what happened with China, this growth was less pronounced 
in the manufacturing sector. The most remarkable example is Chile, where 
total stocks relative to India in 2003 were about one-third of those in 1990 
but were 37 percent larger in the manufacturing sector. 

It is interesting to estimate the share of these variations explained by 
GDP growth, which can be done by normalizing the FCS by the GDP and 
value added in manufacturing before calculating the ratios of the relative 
stocks between 2003 and 1990. The results of this exercise are reported 
in table 4.4. The first panel of the table shows the results for China. FCS 
in China grew more than in Latin America even after controlling for GDP 
growth. Although some ratios are still less than 1, they are significantly 
higher than those in table 4.3, reflecting that GDP growth was faster in 
China than in Latin American countries. FCS in India also grew more than 
in Latin America, even after normalizing by GDP growth.

In summary, Latin American FCS relative to those of China and India 
were smaller in 2003 than in 1990, even after controlling for GDP growth. 
This is less true when China including Hong Kong is considered as one 
economy. Nevertheless, there are significant differences among source 
and host countries: whereas in China stocks from the United States and 
the OECD grew relatively faster, aggregate stocks grew faster in India. 
Another interesting aspect when comparing the growth of FCS in China 
and India is that U.S. stocks in China grew more in the manufacturing sec-
tor, whereas U.S. stocks in India grew more in the aggregate. 

Evolution of Relative FCS between 1997 and 2003

To get a clearer picture of the evolution of the relative stocks over time, 
the analysis repeats the exercise using 1997 as a benchmark year. Table 4.5 
reports the ratios of the relative stocks in 2003 divided by those in 1997. 

The results are quite surprising. The first column of table 4.5 shows 
that aggregate stocks in most Latin American countries grew faster than in 
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China: only Argentina and Colombia accumulated fewer FCS during this 
period. Perhaps more unexpected is that the major winners were Central 
American countries: between 1997 and 2003, FDI stocks grew four times 
faster in El Salvador than in China, and about two times faster in Mexico 
and Costa Rica. FCS in Brazil, Chile, Guatemala, and República Bolivari-
ana de Venezuela also increased more than in China during this period. 

Chinese FCS from the OECD did not grow faster than those in Latin 
American countries. The second column shows that in general, stocks in 
China and Latin America have grown at similar rates since 1997. Argen-
tina, Chile, El Salvador, and Mexico actually have accumulated more FCS 
from OECD than China since 1997. 

FCS from the United States in China increased more rapidly than that 
in Latin America except for Mexico and El Salvador, each of which, once 
again, grew faster than China. This seems to be at odds with the perception 
that foreign investment in Mexico and Central America is receding because 
firms are increasingly moving their production facilities to China.

The fourth column reports the ratios in the manufacturing sector and 
shows that stocks in China continued to outgrow those in Latin America 
for the period 1997–2003. In particular, FCS in the manufacturing sec-
tor in Mexico relative to China were only 60 percent of the 1997 level. 
At the same time, relative stocks in Argentina and Brazil were less than 
one-fourth of their 1997 levels. It is, however, important to acknowledge 
that even in the manufacturing sector, the growth of Chinese FCS was not 
spectacular: during the same period, stocks grew faster in Chile than in 
China, and at about the same rate as China in Costa Rica.

The second panel exhibits the evolution of FCS relative to China includ-
ing Hong Kong. The ratios for total FCS are very similar to those in China, 
thus indicating that FCS in Hong Kong (China) and in the mainland grew 
at similar rates during the period. Again, aggregate FCS in most Latin 
American countries have grown faster than in China including Hong Kong 
since 1997. The results using the major OECD countries and the United 
States as the only sources of FCS in Latin America are also quite similar to 
those in China alone. Differences appear in manufacturing-sector FCS. In 
this case, growth in FCS in China including Hong Kong was smaller than 
in Chile, Costa Rica, and República Bolivariana de Venezuela. 

Regarding India, the first column of the last panel of table 4.5 shows 
that for the aggregate, FCS grew less than in Costa Rica, El Salvador, and 
Mexico. However, total FCS in India did grow faster than in the other 
Latin American countries, especially Argentina, Chile, and Colombia. 
This was also the case for OECD stocks. For the OECD, stocks in India 
increased more rapidly than in every country in the sample with the excep-
tion of El Salvador and Mexico.

Even more than OECD FCS, U.S. FCS in India continued to grow faster 
than those in Latin America between 1997 and 2003. In this period, 
India accumulated about three times more FCS from the United States 
than did Argentina, Brazil, Chile, or Guatemala, and about five times 
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more than Colombia or Costa Rica. Even Mexican relative FCS were only 
79 percent of the 1997 level. Only FCS in El Salvador grew at the same 
rate as those in India. Finally, the manufacturing sector stocks in India 
increased more than in any of the LAC countries during this period.

Table 4.6 repeats the exercise after normalizing FCS. Again, part of 
the relative growth in China FCS can be attributed to faster GDP growth. 
The ratios here are much higher than those in table 4.5. Total and OECD 
FCS in Latin American countries grew more than in China relative to their 
GDP. U.S. FCS in the manufacturing sector grew more in China than in 
Latin America during this period, although this growth was less than in 
Chile, Costa Rica, and República Bolivariana de Venezuela. Conversely, 
FCS in India grew faster, in general, than in LAC during this period.

In short, aggregate and OECD FCS in China did not outgrow that in 
Latin America between 1997 and 2003. Even for U.S. stocks, we find that 
some countries—Argentina, El Salvador, Mexico, and República Bolivariana 
de Venezuela—accumulated more FCS than China since 1997. Only in the 
manufacturing sector did China accumulate more capital than most Latin 
American countries, although these FCS were significantly smaller than 
those reported for the period beginning in 1990. Latin American countries 
have in general performed better than China despite their lack of relative 
GDP growth. India, in contrast, continued to accumulate FCS faster than 
most countries in the sample of LAC economies between 1997 and 2003. 

Conditional Relative Stocks

As noted above, relative FCS trends differ across source countries, thus 
suggesting that bilateral characteristics may be important in determin-
ing the allocation of FDI. Consequently, this section analyzes trends in 
FCS while controlling for distance and source-country characteristics. To 
deal with these issues, the analysis uses the OECD and UNCTAD data to 
estimate cross-sectional regressions for each year with source and host 
country dummies and the bilateral distance between source and host coun-
tries.9 Each regression excludes the dummy for China as a host country, 
which means the dummy-variable coefficients of the other host countries 
can be interpreted as the effect of each host country relative to China. 
The exercise is then repeated, excluding the dummies for China including 
Hong Kong, and then excluding the dummies for India. This econometric 
approach is consistent with existing literature on the determinants of FDI 
in developed and developing countries, which suggests that host- and 
source-country characteristics, as well as their bilateral characteristics, 
affect the investment decisions of investor firms (see, for example, Carr, 
Markusen, and Maskus 2001, and Blonigen, Davies, and Head 2003). 

Table 4.7 reports the coefficients and the confidence intervals of the 
dummies for the regressions in the years 1990, 1997, and 2003. The first 
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panel shows the results when the dummy for China is excluded. After 
controlling for source-country fixed effects and distance, Mexico no lon-
ger appears to be the major destination for OECD stocks. Instead, Brazil 
comes out as the major recipient in Latin America. After conditioning on 
distance and source-country fixed effects, the dummies in 1997 decreased 
relative to those in 1990. However, the relative-FCS coefficients from 
1997 and 2003 are not significantly different. This finding confirms that 
China has not become relatively more attractive for OECD capital than 
Latin American countries since 1997. In contrast, the relative-FCS coef-
ficients with respect to China including Hong Kong and India do not vary 
significantly over time. All the coefficients for 2003 are within the confi-
dence intervals of the 1990 coefficients.

Conclusion

In sum, India is still far from the aggregate levels of FCS found in the major 
Latin American economies, while China including Hong Kong as a whole 
has had higher FCS since 1990. Regarding China alone, when the source 
countries are limited to the OECD or the United States, FCS in China 
have grown significantly faster than in Latin America between 1990 and 
2003, especially those originating in the United States and destined for the 
manufacturing sectors of host countries. Nevertheless, this relative growth 
has been less evident since 1997. From 1997 on, China accumulated more 
FCS than Latin American countries only in the manufacturing sector. Even 
in this sector, U.S. stocks in China did not grow faster than in Chile or 
Costa Rica. At the same time, stocks in India increased more than in Latin 
America in both periods. This was true for stocks originating both in the 
OECD and in the United States, but their growth was less significant than 
those in China between 1990 and 1997. 

After controlling for shocks emanating from source countries and for 
bilateral distance between source and host countries, the OECD data sug-
gest that the significant change in Latin America’s FCS relative to China 
occurred between 1990 and 1997. However, even this econometric analysis 
is silent with respect to any substitution effects that might have affected 
Latin America’s FCS positions. That is, further econometric analyses are 
needed to directly test the hypothesis that changes in Chinese or Indian FCS 
positions were associated with changes in Latin American FCS levels, as has 
been attempted by Eichengreen and Tong (2005) and Cravino, Lederman, 
and Olarreaga (forthcoming), among others. It is worth noting here that 
the model-driven estimations presented in the forthcoming article by the 
authors of this chapter suggest that there is no robust evidence of substitu-
tion effects, even for Central America and Mexico (see table 4A.1). In any 
case, the data and the findings of this chapter suggest that the threat from 
China and India with regard to FDI might be the dog that did not bark. 
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Notes

 1. Throughout the chapter, stocks of FDI are referred to as foreign capital 
stocks (FCS).

 2. These figures were taken from the UNCTAD FDI database. We do not 
include Bermuda, the Cayman Islands, and the Virgin Islands in the Latin American 
figures as part of LAC.

 3. The OECD data is available from http://puck.sourceoecd.org.
 4. Data for Australia for the period 1990–2000 were also taken from UNC-

TAD because OECD reports data for the fiscal year.
 5. Stocks from Spain were calculated by accumulating the flows, which were 

taken from the OECD. Japan does not report stocks in 1995 for any country. It 
does not report stocks in any year for Colombia, Costa Rica, Guatemala, República 
Bolivariana de Venezuela, and in Argentina and Chile since 1996. 

 6. This figure does not include stocks into Mexico. However, FDI flows from 
these countries comprised more than 90 percent of Mexican FDI inflows in 2002.

 7. The PPI was taken from the International Monetary Fund’s International 
Financial Statistics database.

 8. GDP and value added in manufacturing in current U.S. dollars were taken 
from the World Bank’s World Development Indicators. Manufacturing value added 
for China in yuan was taken from China’s State Statistical Bureau of the People’s 
Republic of China, China Statistical Yearbook (various years), and transformed 
into dollars using the period average exchange rate from the International Mon-
etary Fund’s International Financial Statistics.

 9.  Because we are controlling for source-country fixed effects, we include all 
source and host countries that are available in the data set, but exclude host coun-
tries with populations less than 500,000 people. The bilateral distance is measured 
in miles and was taken from Rose (2004).
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China and the Recent 
Evolution of Latin America’s 

Manufacturing Exports
Gordon H. Hanson and 
Raymond Robertson*

Introduction

In the 1980s and 1990s, international trade became the engine of growth 
for economies in the Latin America and the Caribbean (LAC) region. The 
implementation of the Common Market of the Southern Cone and the 
North American Free Trade Agreement, aggressive unilateral reforms, and 
a sustained economic expansion in the United States all contributed to a 
surge in Latin America’s manufacturing exports. 

This chapter decomposes Latin America’s export performance into 
components associated with export-supply capabilities and import-
demand conditions. It focuses on Latin America’s four largest manufac-
turing exporters: Argentina, Brazil, Chile, and Mexico. One component 
of export growth is changes in demand in countries that are an exporter’s 
primary markets. If Latin America’s main destination markets expand, 
the country’s exports will tend to grow. A second component is changes 
in a country’s capacity to export (relative to other countries), which is 
determined by its production costs and the size of its industrial base. 

* The authors thank David Hummels, Pravin Krishna, Ernesto Lopez-Cordoba, 
Marcelo Olarreaga, Guillermo Perry, Christian Volpe, and seminar participants at 
the Brookings Institution, George Washington University, the Inter-American Devel-
opment Bank, University of California Davis, and the World Bank for comments.
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A third component is changes in the export-supply capabilities of the 
specific countries that also trade with a country’s main trading partners. 
If the countries with the largest expansion in export capacity are those 
that trade heavily with the United States—Latin America’s largest trad-
ing partner—Latin American exports may be squeezed out of foreign 
markets. Naturally, the relative importance of demand and supply factors 
is likely to vary across industries, countries, and time. The framework of 
this analysis, which extends the gravity model of trade in Anderson and 
van Wincoop (2004), provides an industry-by-industry decomposition of 
national export growth.

The next section uses a standard monopolistic competition model of 
trade to develop an estimation framework. The specification is a regression 
of bilateral sectoral exports on importer country dummies, exporter-country 
dummies, and factors that affect trade costs (bilateral distance, sharing a 
land border, sharing a common language, belonging to a free trade area 
[FTA], and import tariffs). When these importer and exporter dummies 
are allowed to vary by sector and by year, they can be interpreted as func-
tions of structural parameters and of country-specific prices and income 
levels that determine a country’s export supply and import demand. The 
analysis decomposes manufacturing export growth for Argentina, Brazil, 
Chile, and Mexico into four components: (a) changes in sectoral export-
supply capacity, (b) changes in import-demand conditions in a country’s 
trading partners, (c) changes in trade costs, and (d) residual factors. 
Changes in import-demand conditions can, in turn, be decomposed into 
two parts, one that captures changes in income levels in import markets 
and another that captures changes in sectoral import price indexes for 
those markets; and the import price indexes themselves are a function of 
other countries’ export-supply capacities.

The third section reports estimates based on this framework. The 
data for the analysis come from the UN Comtrade database and cover 
the period 1995–2004. The analysis begins by reporting estimated sec-
toral exporter dummy variables for the four Latin American econo-
mies with respect to China and the United States. The results describe 
how Latin America’s export-supply capacities in different industries 
evolve over time. Latin America’s export capabilities tend to be rela-
tively strong in the same industries in which China’s export capabilities 
are also strong, suggesting the LAC region is relatively vulnerable to 
export-supply shocks in China. Since 1994, China’s export capabilities 
have improved relative to most of Latin America’s large export manu-
facturing industries. 

The analysis then decomposes changes in Latin American exports 
into components associated with changes in Latin America’s export-
supply capacities, changes in import-demand conditions, changes in trade 
costs, and changes in residual factors. Although changes in Latin America’s 
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export-supply capacities have contributed to growth in exports, changes 
in Latin America’s import-demand conditions have not, at least since 
2000. To explore why import-demand conditions have not been more 
favorable, two sources of negative import-demand shocks are examined: 
China’s growth in export supply, which may have lowered import prices 
in destination markets and diverted import demand away from Latin 
America; and the slowdown in the growth of the U.S. economy, which 
may have reduced growth in demand for the LAC region’s exports. The 
results suggest that had China’s export-supply capacity remained con-
stant after 1995, exports for the four Latin American countries would 
have been 0.5 to 1.2 percentage points higher during the 1995–2000 
period and 1.1 to 3.1 percentage points higher during the 2000–04 
period. Had U.S. gross domestic product (GDP) growth been the same 
over the 2000–04 period as it was over the 1995–2000 period, Latin 
American exports would have been 0.2 to 1.4 percentage points higher. 

The results hold at least three important lessons for policy makers. 
First, part of the fluctuation in Latin America’s manufacturing exports 
appears to be associated with fluctuations in the U.S. economy. If the U.S. 
economy continues to recuperate, so too will demand for Latin American 
goods on the world market. Because part of Latin America’s export slug-
gishness is due to cyclical fluctuations, it is likely to be temporary. How-
ever, this consideration matters more for Mexico than for other countries 
in the region. Second, the growth in Latin America’s export-supply capaci-
ties has slowed considerably since the late 1990s. Part of the stagnation in 
the growth in Latin American manufacturing exports is attributable to an 
inability on Latin America’s part to expand the factors of production that 
generate export growth. Third, for the time being, export growth in China 
is likely to have adverse consequences on the demand for Latin American 
manufacturing exports. For better or worse, Latin America’s most impor-
tant export industries (and particularly those of Mexico) are also those in 
which China appears to have relatively strong export capabilities. Given 
that patterns of national export specialization tend to change slowly over 
time, Latin America’s vulnerability to China appears unlikely to diminish 
in the near term.

An important caveat to the results of this analysis is that it focuses 
exclusively on manufacturing exports. In some countries, notably Argen-
tina, Brazil, and Chile, the growth of China’s economy has increased 
demand for commodity exports. The impact of China on Latin America’s 
commodity exports does not enter this analysis, making the results partial 
equilibrium in nature. The gravity model developed here, which is based 
on a monopolistic competition model of trade, would not be appropriate for 
examining agriculture, mining, or other sectors that produce primary com-
modities. Thus, these results do not constitute an analysis of the aggregate 
impact of China on Latin American exports.
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Empirical Specification

This section uses the gravity model to derive an empirical specification.

Theory

Consider a standard monopolistic model of international trade, as in 
Anderson and van Wincoop (2004) or Feenstra (2003). Let there be J 
countries and N manufacturing sectors, where each sector consists of 
many product varieties. All consumers have identical Cobb-Douglas prefer-
ences over constant-elasticity-of-substitution sectoral composites of product 
varieties, where in each sector n there are In varieties of n produced with 
country h producing Inh of these varieties. There are increasing returns to 
scale in the production of each variety. In equilibrium, each variety is pro-
duced by a single monopolistically competitive firm and In is large, such that 
the price for each variety is a constant markup over marginal cost. Free entry 
drives profits to zero, equating price with average cost.

Consider the variation in product prices across countries. We allow 
for iceberg transport costs in shipping goods between countries and for 
import tariffs. The cost, insurance, and freight price of variety i in sector 
n produced by country j and sold in country k is then 

P  w t dinjk
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n
nj nk jk
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−
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1
( ) ,  (5.1) 

where Pinjk is the free on board price of product i in sector n manufactured 
in country j; σn is the constant elasticity of substitution between any pair 
of varieties in sector n; wnj is unit production cost in sector n for exporter j; 
tnk is 1 plus the ad valorem tariff in importer k on imports of n (assumed to 
be constant across exporters that do not belong to an FTA with importer 
k); djk is distance between exporter j and importer k; and γn is the elasticity 
of transportation costs with respect to distance.

Given the elements of the model, total exports of goods in sector n by 
exporter j to importer k can be written as 
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where µn is the expenditure share on sector n and Gnk is the price index for 
goods in sector n in importer k. Equation (5.2) reduces to 
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where 1[jk] is an indicator variable that takes a value of 1 if countries j and 
k belong to an FTA and zero otherwise. 

Taking logs and regrouping terms in (5.3), we obtain 

 ln ln 1[ ]

[ ]ln .
1 2X m s d jk

jk

njk n nk nj n jk n

n jk njk

= + + + +

+ +

θ β β

β τ ε3 1
 (5.4)

Equation (5.4) contains four sets of factors that affect country j’s exports 
to country k in sector n. The first term (θn) captures preference shifters spe-
cific to sector n; the second term (mnk) captures demand shifters exporter 
j faces in sector n and importer k (which are a function of importer k’s 
income and supply shifters for other countries that also export to importer 
k); the third term (snj) captures supply shifters in sector n for exporter j 
(which reflect exporter j’s production costs and its industrial capacity in 
the sector); the fourth through sixth terms (djk, 1[jk], τjk) capture gravity 
variables exporter j and importer k, belonging to an FTA, and import 
tariffs; and the seventh term is the error term.

Exporter j’s shipments to importer k would expand if importer k’s 
income increases, production costs increase in other countries that supply 
importer k, exporter j’s supply capability expands (as a result of lower 
production costs or an expanded industrial base), or trade costs between 
the two countries decrease.

An alternative approach to estimating equation (5.4) would be to incor-
porate nonlinear expressions on prices, incomes, and trade costs directly 
into the estimation, creating a structural version of the gravity model. 
While this approach is attractive, it would present two problems. One 
is that price data needed for the estimation are very difficult to obtain. 
Another is that the right-hand side variables would be endogenous to trade 
shocks. In the absence of valid instruments for prices and trade barriers, 
ordinary least squares (OLS) estimation would be inconsistent. The analysis 
opts to use equation (5.4) as a way of avoiding these estimation problems.

Decomposing Export Growth

Using annual data on bilateral trade by sector for a large cross-section of 
countries, the analysis estimates the parameters in equation (5.4). Data on 
the components of mnk or snj are not needed. By estimating equation (5.4) 
sector by sector and year by year, we identify the mnk terms by  including 
importer-specific dummy variables as regressors and the snj terms by 
including exporter-specific dummy variables as regressors. 

Because equation (5.4) includes a constant term (θn), the estimated 
coefficients can be interpreted as deviations from mean industry export 
or import values. Thus, mnk is the deviation from sector n mean import 
demand for importer k, and snj is the deviation from sector n mean sup-
ply for exporter j. As a practical matter, the analysis does not observe 
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a country’s exports to itself. Consequently, the country treated as the 
excluded category in equation (5.4), off which the constant term is esti-
mated, must be excluded from both the set of export dummies and the set of 
import dummies. The interpretation of the constant term is, thus, the mean 
trade value (rather than the mean export or import value) for the excluded 
 country, which in all regressions is designated as the United States.

The specification in equation (5.4) is quite general. Restrictions arise 
only when an attempt is made to interpret the importer and exporter 
dummies. For instance, it has been assumed that within sectors, product 
varieties are identical between countries. Quality may be an important 
dimension along which varieties differ, especially between higher-wage 
and lower-wage exporters (Hummels and Klenow 2005; Schott 2004). 
Thus, the snj terms may also embody cross-country differences in the qual-
ity of product varieties. When evaluating how these terms change over 
time, we need to be mindful that improving quality is an additional means 
through which countries can expand their export capabilities. To identify 
exporter and sector-specific product quality parameters, import quantities 
(which are unreported for many countries) and the value of σn for each 
sector need to be known.

For year t, let the OLS estimates of equation (5.4) be given by
� � � � �θ β εnt nkt njt nt njktm s, , , , and . For exposition simplicity, all variables associ-
ated with trade costs are subsumed into a single term, denoted by the 
distance variable. Shipments by exporter j to importer k in sector n and 
year t equal

 X e dnjkt
s m

jk
nt njt nkt njkt nt= + + +� � � � �θ ε β ,  (5.5) 

and total exports by exporter j in sector n and year t equal
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s m
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K

H
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Equations (5.5) and (5.6) allow the isolation of the sources of export 
growth by country and sector. The distance term is written compactly as 
though it were a single variable, whereas in truth trade costs are modeled 
as a function of bilateral distance, sharing of a common language, sharing 
of a land border, membership in an FTA, and import tariffs.

One source of export growth is improvement in the supply capability of 
exporter j in sector n, relative to the average for all other countries, which 
is captured by the sectoral exporter dummy, snjt. The exporter dummy 
captures in part exporter j’s average comparative advantage in sector n. 
A second source of export growth is change in import demand, which is 
a function of national income in an importer country and product prices 
of the importer, which are, in turn, functions of the production costs and 
industrial capacities of the exporting countries that supply the importer.
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To decompose changes in exports into component parts associated with 
changes in export capabilities and changes in demand conditions, rewrite 
equation (5.6) as

 X e e e d e S M D Enjkt
s m

jk nt njt nkt njkt njk
nt njt nkt nt njkt= ≡� � � � �θ β ε Θ tt . (5.7)

For years t and t + v, define ΔZ Z Zt v t≡ −+  and Z Z Zt v t≡ × ++0 5. ( ).  
Because Xnjkt is the product of five terms, there are 60 (derived by 5!/2 = 
60) unique ways to decompose ΔXnjkt. For any individual component (Θ, 
S, M, D, or E), take the mean across the possible decomposition terms. 
Changes in exports for exporter-importer pair jk in sector n are 
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where ΘMDEnjk is the mean across the 60 possible orderings of the 5 
elements that compose trade values in equation (5.8) and so forth. For 
exporter j, the change in total exports can be written by summing across 
sectors (n) and importers (k) in equation (5.8) 
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 (5.9)

The first term in the parentheses on the right-hand side of equation 
(5.9) is the change in exports for exporter j associated with changes in 
mean sectoral trade (designated to be that for the United States), the sec-
ond term is the change in exports associated with changes in exporter j’s 
supply capabilities, the third term is the change in exports associated with 
demand conditions in countries that import from exporter j, the fourth 
term is the change in exports associated with innovations in trade costs (or 
trade-cost elasticities), and the fifth term is residual sources of change in j’s 
exports. Equation (5.9) is the basis for our decomposition results.

Decomposing Changes in Import-Demand Conditions

Returning to equation (5.3), it is apparent that a further decomposition of 
import-demand conditions facing country j is possible. In theory, 
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Thus, exporter j faces import-demand shocks resulting from changes in 
income and import prices in its trading partners, where import prices are 
a function of export-supply conditions in the countries that also export to 
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country j’s trading partners. One might consider estimating equation (5.4) 
subject to the constraint in equation (5.10). However, there are practical dif-
ficulties in imposing such a constraint. As is well known, there is zero trade 
at the sectoral level between many country pairs, especially in pairs involving 
a developing country. Santos Silva and Tenreyro (2006) propose a Poisson 
pseudo-maximum likelihood estimator to deal with zero observations in 
the gravity model. In the present application, this approach is subject to an 
incidental-parameters problem (Wooldridge 2002). Although in a Poisson 
model it is straightforward to control for the presence of unobserved fixed 
effects, it is difficult in this and many other nonlinear settings to obtain con-
sistent estimates of these effects. Because, at the sectoral level, most exporters 
trade with no more than a few dozen countries, pseudo-maximum likelihood 
estimates of exporter and importer country dummies may be inconsistent.

The present approach is to estimate equation (5.4) using OLS for a set of 
medium-to-large exporters (OECD countries plus large developing coun-
tries, which account for approximately 90 percent of world manufacturing 
exports) and large importers (countries that account for approximately 90 
percent of world manufacturing imports). For bilateral trade between large 
countries, there are relatively few zero trade values. However, because we 
do not account explicitly for zero bilateral trade in the data, we are left with 
unresolved concerns about the consistency of the parameter estimates.1

Using equation (5.10), the analysis modifies equation (5.9) to decom-
pose demand shifters that are specific to importer k (for example, the 
United States) into (a) a component associated with the gross domestic 
product (GDP) in country k (for example, U.S. business cycle conditions) 
and (b) a component associated with the import-price index in importer 
k, which is, in turn, a function of trade-cost-weighted export-supply shift-
ers among the countries that export to importer k. In this framework, the 
analysis can identify the contribution of changes in, for example, China’s 
export capacity to changes in other countries’ demand for imports. Coun-
terfactual decompositions of export growth for Latin American coun-
tries (or other countries) can also be performed, which assess how export 
growth in the country would have been different if China’s export dum-
mies had remained unchanged (which then would have increased global 
demand for other countries’ goods) or if U.S. GDP growth had remained 
unchanged (which would have affected U.S. import demand). 

These counterfactual decompositions are not general equilibrium in 
nature. Altering China’s growth in export supply would affect the export 
supply of all other countries, not just Latin America. Thus, the counterfac-
tual decompositions constructed here are likely to overestimate the impact 
of export growth in China on Latin American manufacturing exports. 
These results are perhaps best seen as upper bounds of the possible impact 
of China on Latin America’s manufacturing sector. Similar qualifications 
apply to the counterfactual decomposition in which U.S. GDP growth is 
constrained to be constant.
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Empirical Results

The data for the analysis come from the UN Comtrade database and 
cover manufacturing imports over the period 1995–2004. The analysis 
examines bilateral trade at the four-digit harmonized system (HS) level. 
The sample is limited to the top 40 export industries in Brazil and Mexico 
and the top 20 export industries in Argentina and Chile. This sample 
of industries accounts for over 85 percent of manufacturing exports in 
each of the four countries. The gravity equation in (5.4) is estimated on 
a year-by-year basis, allowing coefficients on exporter-country dummies, 
importer-country dummies, and distance to vary by sector and year. The 
output from the regression exercise is for each sector a panel of exporter- 
and importer-country dummy variables, trade-cost coefficients, intercepts, 
and residuals. The country dummies are the deviation from the U.S. sec-
toral mean trade by year. For these coefficients to be comparable across 
time, the conditioning set for a given sector (that is, the set of comparison 
countries) must be constant across time. For each sector, the sample is 
limited to bilateral trading partners that have positive trade in every year 
during the sample period. (By including only consistent trading partners 
in the sample, another potential source of selection bias is introduced into 
the estimation.) 

Estimates of Sectoral Export-Supply Capacities

The regression results for equation (5.4) involve a large amount of output. In 
each year, the analysis estimates more than 10,000 country-sector exporter 
coefficients, more than 5,000 country-sector importer coefficients, and 
more than 90 trade-cost coefficients. To summarize exporter and importer 
dummies compactly, figures 5.1a and 5.1b, respectively, plot kernel densi-
ties for the sector-country exporter and importer coefficients (where the 
densities are weighted by sector-country exports or imports). Figure 5.1a 
shows that most exporter coefficients are negative, consistent with sectoral 
exports for most countries being below exports from the United States. 
Over the sample period, the distribution of exporter coefficients shifts to 
the right, suggesting other countries are catching up to the United States. 
The figure indicates by vertical lines weighted mean values for Mexico’s 
exporter coefficients in (left to right) 1994 (equal to –3.9), 2000 (equal 
to –2.6), and 2004 (equal to –2.1), which rise in value over time relative 
to the overall distribution of exporter coefficients, suggesting Mexico’s 
export-supply capacity improves relative to other countries over the sample 
period. Mean exporter coefficients fall over time for Argentina (–0.21 in 
1994 and –1.26 in 2004), Brazil (–0.12 in 1994 and –0.68 in 2004), and 
Chile (0.29 in 1994 and –0.34 in 2004). Thus, among the four Latin Amer-
ican countries, only Mexico shows consistent average improvement in its 
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manufacturing export capacity. This could reflect the importance of com-
modity exports for the countries other than Mexico. A commodity export 
boom could diminish manufacturing export capacity by driving up the price 
of immobile factors of production, such as labor and land. In figure 5.1b, 
most importer coefficients are also negative, again indicating that sectoral 
trade values for most countries are below those for the United States.

To provide further detail on the coefficient estimates, tables 5A.1 and 
5A.2, respectively, in the annex report mean exporter and importer coef-
ficients by country (across sectors and years) and the fraction of coefficient 
estimates that are statistically significant.2 For the large majority of coun-
tries, exporter and importer coefficients are precisely estimated. Further 
detail on the coefficient estimates is available in table 5.1, which reports 
average parameter estimates on the trade-cost variables. For the most 
part, the results align with previous literature (see Anderson and van Win-
coop 2004). While coefficients on distance and being in an FTA fluctuate 
mildly over the period, common language and adjacency show uneven 
downward trends. The coefficient on the tariff-FTA interaction increases 
markedly after 2000. Because 2000 is the dividing point between a period 
of global economic expansion and a period of global economic stagna-
tion, the results may indicate that business cycles may affect substitution 
 elasticities (or at least gravity model estimates of these elasticities).

Table 5.1 Average Coefficient Estimates on Trade Cost Variables, 
1995–2004

Coefficients

Year ln(distance)
Common 
language Adjacency FTA FTA*ln(1 + tariff)

1995 –1.118 0.652 0.519 0.045 7.964

1996 –1.121 0.640 0.402 0.121 5.757

1997 –1.115 0.531 0.370 0.065 7.112

1998 –1.076 0.573 0.461 0.016 7.490

1999 –1.076 0.542 0.382 0.028 8.540

2000 –1.111 0.532 0.255 –0.074 11.396

2001 –1.086 0.493 0.239 0.001 16.854

2002 –1.049 0.545 0.348 0.165 20.709

2003 –1.063 0.479 0.299 0.184 22.771

2004 –1.118 0.497 0.207 0.128 13.804

Source: Authors.
Note: Coefficient estimates are expressed as trade-value-weighted means for manufac-

turing industries.
* interacted with.
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Of primary interest is how Latin America’s export-supply capacities 
compare with those of China and with import-demand conditions in the 
United States. Figures 5.2a through 5.2d plot exporter coefficients for the 
four Latin American countries against the constant terms in the regressions, 
which represent mean sectoral trade values for the United States. Observa-
tions are weighted by each country’s sectoral shares of annual manufacturing 
exports. The figures show a negative relation for all countries except Chile 
(–0.11 for Argentina, –0.64 for Brazil, 0.27 for Chile, and –0.28 for Mexico, 
all of which are statistically significant), suggesting that most Latin Ameri-
can countries tend to have stronger exports in sectors in which the United 
States has lower levels of trade. Figures 5.3a through 5.3d plot annual 
changes in Latin America’s exporter coefficients against annual changes in 
the constant terms, which are changes in mean U.S. sectoral trade. Again, 
for each country except Chile, there is a negative correlation between the 
two sets of coefficients (–0.29 for Argentina, –0.43 for Brazil, 0.11 for Chile, 
and -0.69 for Mexico, all statistically significant). Sectors in which Latin 
America shows most improvement in export-supply capacity tend to be 
those in which the United States shows weaker increases in trade.

Figures 5.4a through 5.4d plot exporter coefficients for the four 
 countries against China over the sample period (again using each coun-
try’s sectoral shares of annual manufacturing exports as weights). For all 
countries, there is a positive correlation between the two sets of exporter 
coefficients (0.34 for Argentina, 0.35 for Brazil, 0.49 for Chile, and 0.32 
for Mexico, all statistically significant). Sectors in which Latin America 
has a relatively strong export-supply capacity tend to be those in which 
China’s export capacity is also strong. Because exporter coefficients are 
expressed as deviations from U.S. sectoral means, the positive correlation 
between exporter coefficients for Latin America and China is not simply 
a statistical artifact of the data (as would be the case, for instance, if the 
analysis were comparing mean sectoral exports in Latin America and 
China).  Figures 5.4a through 5.4d show that, conditional on sectoral trade 
values for the United States, China tends to have higher exports in Latin 
America’s larger manufacturing export industries.

Figures 5.5a through 5.5d plot annual changes in exporter coefficients 
for Latin America against those for China (weighted by each country’s 
annual industry export shares). For all countries except Chile, the correla-
tion is positive (0.51 for Argentina, 0.22 for Brazil, –0.04 for Chile, and 
0.74 for Mexico; all except Chile are statistically significant). This suggests 
that industries in which China’s export-supply capacities are strength-
ening also tend to be those in which Latin America’s export capacities 
are strengthening. Because the plotted values are changes in deviations 
from U.S. industry means (and not changes in the means themselves), the 
 correlations are not an artifact of the data.

To compare the export capabilities of Latin America and China for 
individual sectors, figures 5B.1 through 5B.4 in the annex plot exporter 
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 coefficients in China against the 16 largest manufacturing export sectors 
in each Latin American country (which, over the sample period, account 
for 85 percent of Argentina’s manufacturing exports, 70 percent of  Brazil’s 
manufacturing exports, 90 percent of Chile’s manufacturing exports, and 
75 percent of Mexico’s manufacturing exports) (see table 5B.1 for the HS 
industry code descriptions of the export sectors). Note first that the  identities 
of the industries vary considerably across countries, indicating that there is 
variation across Latin American countries in the sectors in which national 
exports are concentrated. This fact makes the positive correlations between 
China’s and Latin America’s export-supply capacities in figures 5.4 and 5.5 
all the more remarkable. Despite the diversity of industries represented, 
China tends to be strong in many or most of the larger export industries 
accounted for by Argentina, Brazil, and Mexico. For Argentina, China’s 
export-supply capacities show relative improvement in 7 of the 14 indus-
tries for which estimates are available for China.3 For Brazil, China’s export-
supply capacities show relative improvement in 10 of the 15 industries for 
which estimates are available for China. For Chile, China’s export-supply 
capacities show relative improvement in 5 of the 13 industries for which 
estimates are available for China. And for Mexico, China’s export-supply 
capacities show relative improvement in 12 of the 16 industries. The evi-
dence in the figures in annex B suggests that among the four countries, Chile 
is least exposed and Mexico is most exposed to export-supply shocks from 
China. Results reported next will be consistent with this finding.

Decomposing Manufacturing Export Growth

The next exercise involves the decomposition of export growth for the 
four Latin American countries into changes in export-supply capacities, 
changes in import-demand conditions, and changes in other components, 
as proposed in equation (5.9). Table 5.2 reports the total change in manu-
facturing exports for Argentina, Brazil, Chile, and Mexico over two time 
periods, 1995–2000 and 2000–04. The reported change in trade is the 
total change in trade values (divided by the number of years in the subpe-
riod), normalized by the average of trade values in the beginning and end 
period. Thus, for instance, table 5.2 shows that manufacturing exports in 
Mexico grew by an annual average of 16.5 percent over 1995–2000 and 
2.4 percent over 2000–04. 

The results in table 5.2 are for a restricted set of industries. When the 
full sample of manufacturing industries are included, implausibly large 
values for individual decomposition terms are obtained in food products, 
mineral processing, or other industries associated with the processing 
of primary commodities for Brazil and Chile (but not for Argentina or 
 Mexico). As a crude way to address this problem, the results reported 
in this chapter are limited to those for HS two-digit industries 80 to 99, 
none of which are intensive in natural resources or primary commodities. 



162

T
ab

le
 5

.2
 D

ec
om

po
si

ng
 E

xp
or

t 
G

ro
w

th
 f

or
 F

ou
r 

L
at

in
 A

m
er

ic
an

 C
ou

nt
ri

es
, 1

99
5–

20
04

C
ou

nt
ry

 a
nd

 
pe

ri
od

G
ro

w
th

 i
n 

m
an

uf
ac

tu
ri

ng
 

ex
po

rt
s

E
xp

or
te

r 
co

ef
fi

ci
en

ts
Im

po
rt

er
 c

oe
ff

ic
ie

nt
s

M
ea

n 
U

.S
. 

se
ct

or
al

 t
ra

de
T

ra
de

-c
os

t
co

ef
fi

ci
en

ts
R

es
id

ua
l 

fa
ct

or
s

A
rg

en
ti

na

19
95

–2
00

0
0.

08
1

0.
82

0
–1

.2
49

0.
24

7
0.

69
2

–0
.4

28

20
00

–0
4

–0
.0

45
0.

09
8

–0
.0

88
0.

07
5

–0
.0

72
–0

.0
57

B
ra

zi
l

19
95

–2
00

0
0.

13
0

20
.1

62
–0

.1
11

50
.3

05
–7

0.
17

2
–0

.0
54

20
00

–0
4

0.
11

1
1.

78
7

–0
.0

42
–4

.5
87

2.
92

4
0.

02
9

C
hi

le 19
95

–2
00

0
0.

07
1

0.
40

2
–0

.0
07

–0
.0

91
0.

32
3

–0
.5

56

20
00

–0
4

0.
05

3
0.

14
6

–0
.0

16
–0

.0
99

0.
00

5
0.

01
7

M
ex

ic
o

19
95

–2
00

0
0.

16
5

0.
47

5
–0

.0
18

0.
21

3
–0

.1
84

–0
.3

22

20
00

–0
4

0.
02

4
0.

22
7

0.
00

7
–0

.1
89

0.
15

4
–0

.1
75

So
ur

ce
: A

ut
ho

rs
.

N
ot

e:
 T

hi
s 

ta
bl

e 
us

es
 e

qu
at

io
n 

(5
.9

) 
to

 d
ec

om
po

se
 a

nn
ua

l a
ve

ra
ge

 g
ro

w
th

 in
 a

 c
ou

nt
ry

’s
 m

an
uf

ac
tu

ri
ng

 e
xp

or
ts

 in
to

 c
om

po
ne

nt
s 

as
so

ci
at

ed
 w

it
h 

ch
an

ge
s 

in
 s

ec
to

ra
l i

m
po

rt
er

 c
oe

ff
ic

ie
nt

s 
in

 a
 c

ou
nt

ry
’s

 t
ra

di
ng

 p
ar

tn
er

s,
 c

ha
ng

es
 in

 a
 c

ou
nt

ry
’s

 s
ec

to
ra

l e
xp

or
te

r 
co

ef
fi

ci
en

ts
, c

ha
ng

es
 in

 m
ea

n 
U

.S
. 

se
ct

or
al

 t
ra

de
, c

ha
ng

es
 in

 t
ra

de
 c

os
ts

 (
lo

g 
di

st
an

ce
, c

om
m

on
 la

ng
ua

ge
, a

dj
ac

en
cy

, F
TA

s,
 a

nd
 t

ar
if

fs
),

 a
nd

 c
ha

ng
es

 in
 r

es
id

ua
l f

ac
to

rs
. T

he
se

 p
re

lim
in

ar
y 

re
su

lt
s 

ar
e 

lim
it

ed
 t

o 
fo

ur
-d

ig
it

 in
du

st
ri

es
 in

 H
S 

tw
o-

di
gi

t 
in

du
st

ri
es

 8
0 

to
 9

9 
(t

in
 a

nd
 a

rt
ic

le
s 

th
er

eo
f,

 b
as

e 
m

et
al

s 
an

d 
ar

ti
cl

es
 t

he
re

of
, t

oo
ls

, 
m

is
ce

lla
ne

ou
s 

ar
ti

cl
es

 o
f 

ba
se

 m
et

al
, b

oi
le

rs
 a

nd
 m

ac
hi

ne
ry

, e
le

ct
ri

ca
l a

nd
 e

le
ct

ro
ni

c 
eq

ui
pm

en
t,

 r
ai

lw
ay

 e
qu

ip
m

en
t,

 m
ot

or
 v

eh
ic

le
s,

 a
ir

cr
af

t,
 s

hi
ps

, 
op

ti
ca

l e
qu

ip
m

en
t,

 c
lo

ck
s 

an
d 

w
at

ch
es

, m
us

ic
al

 in
st

ru
m

en
ts

, a
rm

s 
an

d 
am

m
un

it
io

n,
 f

ur
ni

tu
re

, t
oy

s 
an

d 
ga

m
es

, m
is

ce
lla

ne
ou

s 
m

an
uf

ac
tu

re
d 

ar
ti

cl
es

, 
w

or
ks

 o
f 

ar
t,

 a
nd

 o
th

er
 c

om
m

od
it

ie
s)

.

C
om

po
ne

nt
s 

of
 g

ro
w

th



china and the evolution of latin america’s exports 163

(See note to table 5.2 for a list.) Even with this sample restriction, the 
decomposition terms for Brazil are too large to be credible.

The first column of table 5.2 shows that in all countries, manufactur-
ing export growth was slower after 2000 than before, with Argentina 
exhibiting the largest decline (during a period that followed the country’s 
abandonment of its currency board and ensuing economic turmoil) and 
Mexico showing the next largest decline. 

Two other patterns in table 5.2 are worthy of note. One is that in the 
second column, for all countries the contribution of the exporter coeffi-
cients to export growth is larger before 2000 than after. This suggests that 
in Latin America, a slowdown in the growth of manufacturing-export-
supply capacity contributed to the slowdown in manufacturing export 
growth. While the decomposition does not isolate the source of the slow-
ing in Latin America’s export-supply capacity, one obvious source would 
be constraints on manufacturing growth. These constraints are likely to 
vary by country. In Brazil and Chile, which have enjoyed export-driven 
booms in commodity production, constraints on manufacturing growth 
may have come from other sectors of the economy benefiting from rela-
tive price increases and as a result, expanding more rapidly, absorbing 
resources that would have otherwise gone into manufacturing. In Mexico, 
which has not enjoyed a similar commodity boom, domestic factors may 
be the primary obstacles to growth. These may include relatively high 
energy prices, poor telecommunications infrastructure, and slow growth 
in the supply of skilled labor, among other possible factors.

A second notable pattern in table 5.2 is that mean U.S. sectoral trade 
contributes much less to export growth in Latin America after 2000 than 
before. There are several possible explanations for this. One is that the 
slowing of the U.S. economy after 2000 resulted in slower growth in U.S. 
demand for imports, thereby contributing to slower export growth in Latin 
America. If the sluggishness of the U.S. economy was the primary source of 
the slowing in U.S. demand for Latin America’s exports, this shock is likely 
to be temporary. As the U.S. economy continues to recuperate, demand 
for Latin America’s exports will likely grow. A second possibility is that 
China’s continued export expansion lowered relative prices for manufac-
turing goods and displaced exports from other countries, including those 
from Latin America, in the U.S. market. A China-related negative demand 
shock for Latin American manufacturing exports would be of greater con-
cern than a negative demand shock associated with slow growth in the U.S. 
economy, for China’s export strength in manufacturing is likely to persist. 
The next section explores these two options in more detail.

Counterfactual Decompositions

The results in table 5.2 provide a summary of how Latin American exports 
have grown, but they do not reveal why they have grown. To explore this 
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issue, the analysis applies insights derived from equation (5.10). Table 5.3 
explores how Latin America’s export growth might have differed had the 
U.S. economy not slowed down after 2000. The assumption is made that 
average annual U.S. GDP growth over 2000 to 2004 (actually 2.6 percent) 
was the same as that over 1995 to 2000 (3.2 percent). Returning to equation 
(5.9), we perform the following counterfactual calculation: 

 X e e e e d S M Enjkt
s m

jk nt njt nkt n
nt njt nkt nkt njkt nt= ≡+� � � � �θ π ε β Θ ˆ

jjkt njktD ,  (5.11)

in which we set ϖnkt equal to 0.024 (4 × 0.006) if k equals the United States 
and t equals 2004, and zero otherwise. This has the effect of inflating the 
import-demand coefficient for the United States in 2004 to what it would 
have been had the U.S. economy grown by the same rate after 2000 as it 
had before (and no other changes occurred in the global economy). The 
analysis then uses equation (5.11) to estimate counterfactual export growth 

Table 5.3 Counterfactual Decompositions of Export Growth 
for Four Latin American Countries

Counterfactual growth in manufacturing exports

Country and 
period

Actual growth in
manufacturing 

exports

Exporter 
coefficients in 

China, constant 
over time

U.S. GDP growth 
2000–04 

= 1995–2000

Argentina

1995–2000 0.081 0.085 n.a.

2000–04 –0.045 –0.034 –0.043

Brazil

1995–2000 0.130 0.137 n.a.

2000–04 0.111 0.125 0.119

Chile

1995–2000 0.071 0.079 n.a.

2000–04 0.053 0.076 0.060

Mexico

1995–2000 0.165 0.177 n.a.

2000–04 0.024 0.055 0.038

Source: Authors.
Note: n.a. = not applicable. This table reports actual and counterfactual export 

growth in four Latin American countries based on two scenarios: U.S. GDP growth 
over 2000–04 equals that for 1995–2000, and China’s export-supply capacity remains 
 constant over the sample period (1995–2004) at levels equal to 1995 values.
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in the four Latin American countries during the period 2000–04, and 
ΔMnkt is replaced with ΔM̂nkt. 

It is important to recognize that the counterfactual estimation of Latin 
American export growth in table 5.3 is not a general-equilibrium  exercise. 
Because the United States is a large country, stronger U.S. economic growth 
(resulting from, for example, higher levels of Hicks-neutral technological 
change) would have likely affected the global demand for goods and there-
fore global factor demands, generating changes in factor prices in U.S. 
trading partners, including Latin America. The counterfactual calculations 
reported here assume away such feedback effects from import demand 
into factor prices. Because higher demand for Latin American exports 
would have likely increased production costs in the country and the rela-
tive price of Latin American exports, the counterfactual export growth 
reported here likely overstates what would have actually occurred. 

The results in table 5.3 suggest that had U.S. GDP growth not decel-
erated after 2000, over 2000–04 Argentine exports would have grown 
by 0.2 percentage point more, Brazilian exports would have grown 
by 0.8 percentage point more, Chilean exports would have grown by 
0.7 percentage point more, and Mexican exports would have grown by 
1.4 percentage points more. This exercise imposes the unitary coefficients 
on the variables on the right-hand side of equation (5.10). The results sug-
gest that had the U.S. economy not slowed down in the early 2000s, only in 
Mexico would export growth have been more than nominally higher than 
it was. That the U.S. slowdown matters more for Mexico is not surprising. 
The United States is a much larger trading partner for Mexico than for the 
countries of South America. What perhaps is surprising is that changes in 
U.S. GDP appear to matter so little for Latin American exports overall.

To evaluate the impact of China’s export growth on Latin America, 
equation (5.10) is again used. The analysis imposes the assumption that 
China’s exporter coefficients remain unchanged from 1995 forward. 
 Following equation (5.10), this would have the effect of raising the import-
price index in importing countries, leading to an overall increase in their 
importer coefficients. For country k, the change in importer coefficient in 
equation (5.11) is redefined to be 

π β β
nkt

s
hk

s
hk

h c

s
hkln e d e d ln e dnht nt nc nt nht= +

⎛

⎝
⎜⎜

⎞

⎠
⎟⎟ −

≠
∑ � � � � �0

�� � �β βnt nct nte ds
hk

h c

+
⎛

⎝
⎜⎜

⎞

⎠
⎟⎟

≠
∑ ,  (5.12)

where h = c indicates China and �snc0
 indicates China’s exporter coefficient 

in sector n in the initial period. Thus, equation (5.12) shows how the 
importer coefficient for country k would have differed in year t had China’s 
exporter coefficients remained unchanged from the initial year. Again, it is 
important to recognize that this is not a general-equilibrium exercise.

The results in table 5.3 suggest that had China’s export-supply capac-
ity not changed over the sample period, (a) Argentina’s annual average 
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export growth would have been 0.4 percentage points higher over 
1995–2000 and 1.1 percentage points higher over 2000–04, (b) Brazil’s 
annual  average export growth would have been 0.7 percentage points 
higher over 1995–2000 and 1.4 percentage points higher over 2000–04, 
(c) Chile’s annual average export growth would have been 0.8 percent-
age points higher over 1995–2000 and 2.3 percentage points higher over 
2000–04, and (d) Mexico’s annual average export growth would have 
been 1.2 percentage points higher over 1995–2000 and 3.1 percentage 
points higher over 2000–04. Naturally, the effects are larger in the latter 
time period, because the impact of holding China’s export-supply capaci-
ties constant accumulates over time. Consistent with figures 5.4, 5.5, and 
the figures in annex B, of the four countries, Mexico appears to be the 
most exposed to export competition from China. This exposure results 
from the fact that China’s strong export industries overlap more with 
Mexico than with the other countries of Latin America.

Of interest, the impact on Latin American exports of China’s export-
capacity growth is two to five times as large as the impact of the U.S. 
economic slowdown. Although it may be reasonable to view sluggish U.S. 
growth as a temporary shock, the same does not hold for China’s export 
growth. Thus, only a small part of the recent slowdown in Latin American 
export growth appears associated with transitory business cycle factors.

Comparing the results in tables 5.2 and 5.3, the estimated impact of 
China’s growth on Latin America is small relative to the impact of changes 
in the countries’ export-supply capacities, distance coefficients, or residual 
factors. Although China’s performance clearly seems to affect Latin America, 
other factors matter more. 

Discussion

This chapter uses the gravity model of trade to decompose Latin America’s 
export growth into components associated with export-supply capacity, 
import-demand conditions, and other factors. The analysis applies the 
framework to Argentina, Brazil, Chile, and Mexico. There are three main 
findings. First, since the mid-1990s, export-supply capacities in Mexico, 
but not the other countries, have improved relative to the rest of the world. 
Commodity booms in Brazil and Chile and economic crisis in Argentina 
may account for the apparent decrease in those countries’ manufacturing-
export-supply capabilities. Second, Argentina, Brazil, and Mexico are rel-
atively exposed to export-supply shocks from China, with Mexico being 
the most exposed. Industries in which Mexico has strong export capabili-
ties are also those in which China’s capabilities are strong, and in most 
industries, China’s capabilities improve over time relative to those of Mex-
ico. Had China’s export-supply capacities remained constant from 1994 
onward, Latin America’s annual export growth rate would have been up 
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to 0.4 to 1.4 percentage points higher during the late 1990s and 1.1 to 3.1 
percentage points higher during the early 2000s. Third, although changes 
in Latin America’s export-supply capacities have contributed positively 
to the region’s export growth, changes in U.S. import demand in Latin 
America’s key export industries have not. Latin America’s exports are 
concentrated in sectors in which the United States has shown relatively 
weak growth in trade. Had U.S. GDP grown at the same rate from 2000 
to 2004 as it had in the late 1990s, Latin America’s annual export growth 
rate would have been up to 0.2 to 1.4 percentage points higher.

Several important caveats must accompany these results. The frame-
work and analysis are confined to manufacturing industries and the 
decomposition of export growth is confined to a subset of manufacturing 
industries (mainly industrial machinery, electronics, and transportation 
equipment). There may be important consequences of Chinese or U.S. 
business cycles for Latin America’s commodity trade that are not cap-
tured here. The reported counterfactual decompositions of export growth 
do not account for general-equilibrium effects. There could be feedback 
effects from a slowdown in China’s export growth or an increase in U.S. 
GDP growth that would cause the growth consequences of such shocks for 
Latin America to be overstated. There are also concerns about the consis-
tency of the coefficient estimates because the analysis does not account for 
zero trade between some countries.

The results have a number of important lessons for policy makers. Of the 
four countries, Mexico appears to be the most exposed to import-demand 
shocks associated with U.S. aggregate demand and competition from China. 
Given that patterns of industrial specialization tend to change slowly, 
Mexico’s exposure to China is unlikely to change in the short to medium 
run. Yet, although negative, the effects of China’s growth on Latin America’s 
manufacturing exports are not as large as many appear to believe. Domestic 
constraints on manufacturing appear to be a more important factor limiting 
export growth in all four of the countries examined.
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Table 5A.1 Average Exporter Coefficients
(for countries that do not appear as importers)

Country Mean exporter coefficient
Percentage
significant

Angola 0.776 62.50

Bangladesh 0.900 70.17

Bulgaria –3.292 99.40

Cameroon –0.009 60.00

Côte d’Ivoire 0.939 89.12

Dominican Republic –4.061 91.46

Gabon –0.268 70.00

Honduras –2.187 100.00

Iran, Islamic Rep. of 0.935 87.26

Kuwait 0.884 83.28

Nigeria 0.955 67.45

Pakistan –1.363 87.49

Philippines –2.544 97.75

Qatar 0.682 76.47

Saudi Arabia 1.599 85.67

Sri Lanka –1.621 88.38

Taiwan (China) –1.200 92.65

Thailand –2.481 84.52

Trinidad and Tobago –2.842 96.40

United Arab Emirates 1.135 98.70

Source: Authors.

Annex A
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Table 5A.2 Average Country Importer and Exporter Coefficients
(for countries that appear as exporters and importers)

Country
Importer 
coefficient

Percentage 
significant

Exporter 
coefficient

Percentage 
significant

Algeria –5.204 100.00 –0.790 75.00

Argentina –3.121 97.94 –2.466 98.60

Australia –1.925 96.59 –2.380 98.22

Austria –4.104 100.00 –3.935 100.00

Brazil –2.173 98.67 –1.662 99.47

Canada –2.148 99.06 –2.291 99.77

Chile –3.222 98.19 –4.654 98.46

China –1.440 93.59 0.367 83.13

Colombia –3.949 99.88 0.211 98.84

Costa Rica –5.670 100.00 –3.446 99.94

Czech Republic –4.522 99.98 –3.767 99.12

Denmark –4.165 100.00 –3.090 99.22

Ecuador –4.565 99.98 –0.536 89.43

Egypt, Arab 
Rep. of –4.871 100.00 –1.173 97.94

El Salvador –5.676 100.00 –1.877 95.65

Finland –4.024 100.00 –2.836 98.88

France –2.306 99.52 –1.539 91.75

Germany –1.554 93.57 –0.196 68.49

Greece –4.026 100.00 –3.368 97.11

Guatemala –5.376 100.00 –1.883 99.63

Hong Kong 
(China) –1.829 94.40 –1.385 93.18

Hungary –4.096 100.00 –3.835 98.22

Iceland –6.030 100.00 –8.117 100.00

India –3.559 99.97 –1.906 90.43

Indonesia –3.252 99.06 –0.835 78.45

Ireland –3.674 100.00 –3.349 98.63

Israel –3.420 99.35 –3.679 100.00

Italy –2.482 99.45 –1.220 83.48

(continued)
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Table 5A.2 Average Country Importer and 
Exporter Coefficients (continued)
(for countries that appear as exporters and importers)

Country
Importer 
coefficient

Percentage 
significant

Exporter 
coefficient

Percentage 
significant

Japan –1.351 95.95 0.332 78.57

Korea, Rep. of –1.840 99.14 –1.135 82.87

Malaysia –1.860 98.59 –1.599 91.67

Mexico –2.592 99.92 –2.129 95.85

Morocco –4.878 100.00 –2.615 94.57

Netherlands –2.413 99.85 –3.027 97.12

New Zealand –3.012 99.02 –3.921 99.40

Norway –3.908 99.51 0.533 98.99

Oman –4.489 100.00 0.628 79.77

Peru –4.377 100.00 –1.022 99.59

Poland –3.677 99.78 –2.933 98.41

Portugal –4.197 99.84 –3.368 93.01

Romania –4.885 100.00 –2.402 92.13

Singapore –1.392 97.32 –1.679 93.96

South Africa –2.897 99.52 –3.531 99.84

Spain –2.886 99.38 –2.052 96.06

Sweden –3.366 100.00 –2.349 99.53

Switzerland –3.924 99.81 –3.835 99.72

Tunisia –6.049 100.00 –2.583 93.98

Turkey –3.510 99.31 –1.092 91.70

United Kingdom –1.688 94.94 –1.679 96.64

Venezuela, 
R. B. de –3.924 99.48 –0.254 86.11

Source: Author.
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Annex B: Exporter Coefficients by Sector

Table 5B.1 Harmonized System Industry Code Descriptions
4-digit HS Description

0901 Coffee; Coffee Husks, etc.; Substitutes with Coffee

2203 Beer Made from Malt

2709 Crude Oil from Petroleum and Bituminous Minerals

2710 Oil (Not Crude) from Petrol and Bitum Mineral, etc.

6109 T-Shirts, Singlets, Tank Tops, etc., Knit or Crocheted

6110 Sweaters, Pullovers, Vests, etc., Knit or Crocheted

6203 Women’s or Girls’ Overcoats, etc., Not Knit or Crocheted

6204 Men’s or Boys’ Suits, Ensembles, etc., Not Knit, etc.

8407 Spark-Ignition Recip or Rotary Int Comb Piston Eng

8409 Parts for Engines of Heading 8407 or 8408

8414 Air or Vac Pumps, Compr and Fans; Hoods and Fans; Parts

8415 Air Conditioning Machines (Temperature and Humidity Change), 
Parts

8418 Refrigerators, Freezers, etc.; Heat Pumps Nesoi, Parts

8471 Automatic Data Process Machines; Magn Reader, etc.

8473 Parts, etc. for Typewriters and Other Office Machines

8481 Taps, Cocks, Valves etc. for Pipes, Tanks, etc., Parts

8501 Electric Motors and Generators (No Sets)

8504 Electric Trans, Static Conv and Induct, Adp Power Supp, Parts

8512 Electric Light, etc., Equip; Windshield Wipers, etc., Parts

8516 Electric Water, Space and Soil Heaters; Hair, etc. Dry, Parts

8517 Electric Apparatus for Line Telephony, etc., Parts

8518 Microphones; Loudspeakers; Sound Amplifier, etc., Parts

8525 Trans Appar for Radiotele, etc.; TV Camera and Rec

8527 Reception Apparatus for Radiotelephony, etc.

8528 TV Receivers, Including Video Monitors and Projectors

8529 Parts for Television, Radio and Radar Apparatus

8536 Electrical Apparatus for Switching, etc., Nov 1000 V

(continued)
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Table 5B.1 Harmonized System Industry Code Descriptions 
(continued)
4-digit HS Description

8537 Boards, Panels, etc., Electric Switch and N/C Apparatus, etc.

8541 Semiconductor Devices; Light-Emit Diodes, etc., Parts

8542 Electronic Integrated Circuits and Microassemblies, Parts

8544 Insulated Wire, Cable, etc.; Optical Sheath Fiber Cables

8703 Motor Cars and Vehicles for Transporting Persons

8704 Motor Vehicles for Transport of Goods

8708 Parts and Access for Motor Vehicles (Head 8701–8705)

9018 Medical, Surgical, Dental or Vet Inst, No Elec, Parts

9029 Revolution and Production Count, Taximeters, etc., Parts

9032 Automatic Regulating or Control Instruments; Parts

9401 Seats (Except Barber, Dental, etc.), and Parts

9403 Furniture Nesoi and Parts Thereof

9405 Lamps and Lighting Fittings and Parts, etc. Nesoi

Source: http://comtrade.un.org/.
Note: Nesoi = not elsewhere specified or included.
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Notes

 1. Choosing large countries may subject the specification to selection bias. See 
Helpman, Melitz, and Rubinstein (2008).

 2. The tables give results for 40 of the 90 industries in the sample.
 3. Sectors for which we do not have estimates of export-supply capacities for 

China are those in which China does not export to at least one country in all years 
covered in the sample (1995–2004).
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The Effect of China’s Exports 
on Latin American Trade with 

the World
Caroline Freund and Çağlar Özden*

Introduction

Latin American merchandise exports have increased nearly fivefold since 
1985.1 Chinese exports have increased more than 20 times in this same 
period, and now exceed exports from Latin America by about 15 percent. 
The aim of this chapter is to assess the impact of China’s rapid export 
expansion on Latin American and Caribbean trade with the rest of the 
world. The analysis determines which countries in the Latin America 
and the Caribbean (LAC) region have been most negatively affected by 
Chinese export growth and the industries that have been hardest hit. It 
also evaluates how LAC trade is evolving—whether it is expanding into 
high- or low-wage industries. 

Using bilateral trade data at the four-digit Standard International 
Trade Classification (SITC) level from 1985 through 2004, the study 
finds that China’s export expansion has had a significant negative effect 
on Latin American exports. The effect is concentrated primarily in 
industrial exports from Mexico to North America since 1995. In addi-
tion, China is displacing LAC in relatively high-wage export sectors. 
Thus, China’s export surge has limited LAC’s ability to move up the 
export ladder. 

*The authors are grateful to Cristina Neagu Constantinescu for excellent 
research assistance.
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In response to concerns raised by several LAC countries about China’s 
export surge, a number of recent studies have examined these issues. 
A paper by Lall and Weiss (2005) is the most closely related to the present 
topic. They used trade data at the 3-digit level and focused on overlapping 
industrial structure and correlations in the change in market share from 
1990 to 2002 for LAC and China to the world and to the United States. 
They found that in 1990, 30 percent of trade was in industries where China 
was gaining and LAC was losing market share, which the authors referred 
to as industries under “direct threat” from China. In contrast, in 2002, the 
share of LAC trade under direct threat was only 11 percent. They concluded 
that LAC’s trade structure is now relatively complementary to China’s. 

Devlin, Estevadeordal, and Rodríguez (2006) examined the export 
similarity between China and Latin America and discussed textiles and 
apparel in detail. Using data on exports to the United States at the 10-digit 
level of disaggregation, they found that export similarity has increased 
significantly since 1972, and was greatest for Mexico and the Dominican 
Republic. They also argued that China has displaced LAC exports of 
textiles in products in which trade preferences are small or nonexistent—
though they did not provide an empirical analysis. 

A number of studies focused on the specific effect of China on Mexico 
in the U.S. market. Quintin (2004) found that displacement by China over 
the period 1999–2003 was segregated to only a handful of industries and 
argued that Mexico’s stagnating exports in this period were mainly a result 
of slow growth in the United States. Hanson and Robertson (2006) found 
that Mexico’s sluggish performance in the late 1990s was due to a slow-
down in the United States and the surge in China’s exports. A U.S. General 
Accounting Office (GAO) report (2003) looked at the period 1995–2002 
and found that Mexico lost market share in 47 of its 152 main export 
industries. Of these 47, China gained market share in 35, or about three-
fourths. In addition, over one-half of maquiladoras surveyed mentioned 
China as playing an important role in their decline (U.S. GAO 2003, 26). 
Dussel Peters (2005) also found that Mexico had lost substantial ground 
to China in the U.S. market, especially in recent years, and that both coun-
tries increasingly specialized in electronics and auto parts. 

This chapter builds on the previous work in several ways. First, using 
bilateral trade data at the four-digit SITC level over 20 years, this analy-
sis can more carefully assess China’s threat. The main goal is to evaluate 
whether LAC exports to a given market declined or grew more slowly 
in the four-digit products in which Chinese exports increased, control-
ling for country demand. If China and LAC countries are competing in 
different markets or different four-digit products, then the threat may 
be smaller than previously indicated. Second, rather than relying on 
changes in market shares alone, this study uses empirical analysis, con-
trolling for exporter-supply and importer-demand effects, to more care-
fully gauge the magnitude of the threat. Third, this study evaluates the 
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type of products—high wage or low wage—in which China is displacing 
LAC exports. 

The chapter proceeds as follows: The next section describes the meth-
odology for evaluating whether Chinese exports are substitutes for LAC 
exports in third-country markets. The third section presents the results 
and is followed by a section that evaluates whether LAC exporters are 
moving to high-wage or low-wage industries in response to the entry of 
China into global markets. The final section concludes. 

Chinese Exports as Substitutes: Methodology

The aim of this section is to determine which Latin American countries 
and industries have been affected by competition from Chinese exports. 
This issue has received much attention, as Chinese exports have rapidly 
increased their share in the global market since 1990. Most other studies 
use changes in market shares in relatively aggregate export categories, 
which introduces two problems. First, it is possible that China is increasing 
its market share at the expense of domestic producers but not displacing 
other exporters. As a result, the export market shares of other exporters 
will decline, by definition, but they will not necessarily suffer an economic 
loss. Second, using a relatively aggregate export category may overstate 
displacement if exports are actually in very different subcategories. For 
example, assume China sells primarily overcoats and LAC sells mainly 
suits. At the three-digit level, these products will appear to be competing, 
but it is unlikely that an increase in overcoat exports from China displaces 
suit exports from LAC. The results section briefly discusses changes in 
market shares, but relies on different measures of export performance to 
more accurately assess the China effect. 

This empirical analysis essentially tests whether Chinese exports to 
a particular country, for example, the United States, in a given category 
are affecting LAC exports to a greater extent than exports from third 
countries, such as Germany, while controlling for overall exporter-supply 
growth. Thus, if Chinese export growth is primarily displacing domestic 
producers, or is not competing with LAC for some other reason, that 
issue will not be picked up. Although, even in the present case, Chinese 
exports might not be pushing out LAC exports—it could be that China 
is entering because LAC is exiting—this is less likely because the analysis 
is controlling for exporter-supply growth. Moreover, given China’s mete-
oric rise in exports and the ensuing rhetoric in LAC countries, LAC’s exit 
seems unlikely.

To motivate the empirical work, the analysis starts with two export 
equations by industry, one general and one for China, respectively:

exportsijt ij it jt= γ γ γ  and (6.1)
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Chinajt chj cht jt= γ γ γ ,  (6.2)

where, exportsijt (Chinajt) is the natural log of exports from country i 
(China) to country j at time t; γij (γchj) is a country-pair fixed effect that will 
pick up fixed country-pair characteristics (or characteristics that change 
slowly), such as distance, size, comparative advantage, and multilateral 
resistance between country i (China) and country j; γit is an exporter-year 
idiosyncratic effect that will pick up positive or negative shocks to the 
sector; γjt is the importer-year variable that reflects time-varying importer 
characteristics such as demand conditions in the industry in year t. Finally, 
γcht is a special shock to China. 

This implies that total imports to country j from all countries other 
than China can be written as

importsjt jt it ij

i
= ⎛

⎝⎜
⎞
⎠⎟

∑γ γ γ .  (6.3)

Assume the exporter-specific variables grow at rate g with a multiplica-
tive error that is independent and identically γ εit

t
itg= + +( ) ( )1 1 , then the 

total import equation can be rewritten as

E imports gjt jt
t

ij( ) ( ) .
_

= +γ γ1  (6.4)

Equation (6.4) says that the expected value of imports in country j in year 
t is equal to the average bilateral imports multiplied by average exporter 
growth and importer demand.

Writing equations (6.1) and (6.4) in log first differences yields 

d( )exports ijt it jt= +α α  (6.5)

d( ) ln( ).imports gjt jt= + +α 1  (6.6)

Substituting equation (6.6) into equation (6.5), export growth can be 
rewritten as 

d d( ) ( )exports imports gijt it jt= + −α  (6.7)

where g is a constant representing average import growth. Assuming this 
is the correct specification, the coefficient on imports should be close to 
1; that is, on average, a 1 percent increase in total imports is correlated 
with a 1 percent increase in a given country’s exports, after controlling for 
overall export supply growth. 

Now assume that in some products there is a negative effect on coun-
try i’s exports to country j, as a result of increased exports from China to 
country j. Equation (6.1) can be rewritten as 

 exports K Chinaijt ij it jt jt jt= γ γ γ / .  (6.8)
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This implies that an increase in Chinese exports reduces country i’s 
exports by a factor 1/K. Now, export growth is 

d d d( ) ( ) ( ) .exports imports Chinaijt it jt jt ijt= + − +α ε  (6.9)

The objective is to estimate whether Chinese exports have displaced 
Latin American exports. To the extent that China’s export growth does 
not impact LAC exporters specifically, the coefficient on China should 
be zero. If Chinese imports are driving LAC imports out of the market 
to a greater extent than third countries’ imports, the coefficient should 
be negative. If Chinese imports complement LAC imports, the coef-
ficient on China should be positive. Note that this is essentially a test 
of whether China is affecting LAC countries more than other exporting 
countries (such as Germany) are affecting LAC countries in the U.S. 
market. If China has roughly the same effect on all exporting countries, 
then the coefficient on imports will be close to 1 and the coefficient on 
China will be zero.

The regression is run with both China’s export growth and China’s 
export growth weighted by the lagged share of Chinese exports in country 
j’s imports. Results are reported below using weighted Chinese export 
growth because the fit was much better—though results are qualitatively 
similar for both specifications. The intuition for weighting export growth 
by lagged trade share is that China’s export growth will only matter if 
China is a significant supplier—that is, equation (6.8) is only relevant 
when China is an important exporter. For example, export growth of 
100 percent by China if China’s exports are 0.00001 percent of the 
 market is probably meaningless. With regard to the framework above, the 
 intuition is that K is dependent on Chinese market share. Thus, the final 
equation estimated is 

d d d( ) ( ) ( ) .exports imports Chinaijt it jt jt ijt= + + +α β β ε0 1  (6.10)

Recall that importsjt is imports from all (non-LAC) countries other 
than China. The variable of interest is d(China)jt, which is growth of 
China in country j and sector k multiplied by China’s lagged market share 
in that sector and market. A negative coefficient on China (β1) indicates 
that  Chinese export growth is correlated with a decline in Latin American 
export growth in a given industry.2 

This equation is estimated using data from 1985 through 2004. The 
advantage of this specification is that it exploits both cross-section and 
time-series variation to estimate how LAC exports are affected by China. 
There is variation across markets in a given product in Chinese import 
penetration and in growth of Chinese imports over time. In addition, the 
data are readily available and the coefficient is easy to understand.
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Chinese Exports as Substitutes: Results

The analysis uses bilateral trade data at the four-digit SITC level. The 
data were collected as import data, which are reported more accurately 
than export data, and then converted to export data. As an initial pass at 
the data, figure 6.1 presents a scatter plot of the change in world market 

Figure 6.1 Change in LAC’s Market Share of World Exports 
versus Change in China’s Market Share of World Exports, 
1995–2004 
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share from 1995 to 2004 for LAC exports and Chinese exports, weighted 
by LAC exports at the beginning of the period. Points in the lower right 
quadrant reflect products where LAC market share has fallen and China’s 
market share has risen. Figure 6.1 shows the change in LAC market share; 
in market share of Central America, the Caribbean, and Mexico (CACM); 
and in South American market share, respectively. Figure 6.2 is similar, 
except it reports exports as shares of North American imports. 

The scatter plots indicate that there are some significant industries 
where LAC has lost and China has gained. This is especially true for 
CACM exports to North America (figure 6.2b).

Table 6.1 reports the results of estimating equation (6.10) on all indus-
tries, and on nonindustrial and industrial products separately. Industrial 
products are defined as those with SITC codes above 6000; these include 
manufactured products such as steel, electronics, and textiles and apparel. 
Nonindustrial products are those with SITC codes below 6000 and include 
agricultural products, minerals, and raw materials.

The first three columns of table 6.1 report the results on all exports 
with exporter-year fixed effects, exporter-two-digit-product fixed effects, 
and exporter-four-digit-product fixed effects, respectively. Thus, the third 
column estimates rely entirely on cross-country variation. The coefficient 
on ln(imports)—dlnimp in table—is greater than one, implying that LAC 

Figure 6.1 Change in LAC’s Market Share of World Exports 
versus Change in China’s Market Share of World Exports, 
1995–2004 (continued)
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export growth has been above non-China import growth, but that, on 
average, export growth is low when Chinese exports are large and grow-
ing. Looking at nonindustrial products (fourth through sixth columns) 
versus industrial products (seventh through ninth columns), the effect 
on industrials is more robust. The remaining tables report results using 
exporter-two-digit-product-year fixed effects in all regressions.

The coefficient of about –0.3 on dlnChina implies that in a product with 
the average Chinese market share of 10 percent and Chinese export growth 

Figure 6.2 Change in LAC’s Market Share of Exports to 
North America versus Change in China’s Market Share of 
Exports to North America, 1995–2004 
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of 20 percent, LAC export growth would be reduced by 0.6 percentage 
points (0.3 × 0.1 × 20). Note that although the coefficient on Chinese 
export growth is large, the magnitude of the effect depends on the market 
share of Chinese products. Thus, the overall effect is much smaller.

Table 6.2 disaggregates the China effect by the income level or region 
of the importer. In the first column, both variables are interacted with a 
dummy that is 1 if the importer is a developing country. The negative coef-
ficient on dlnCHN_dev implies that the negative impact of China has been 
at least as strong in developing countries. The second column reports the 
results for interactions of the variables with dummies for North America 
(NA), LAC, and other developing countries (devnoLAC). OECD countries 
aside from those in North America are omitted from the table. The nega-
tive impact of China is strongest in North America and developing coun-
tries other than those in LAC. The impact in North America is especially 
strong in industrial goods. The coefficient of 0.95 (sixth column) implies 
that in a product with 10 percent Chinese market share and growth of 
20 percent, LAC exports would be reduced by nearly 2 percent.3 

Table 6.3 looks at the effect over time, disaggregating it into four peri-
ods, 1986–89, 1990–94, 1995 –99, and 2000–04. The negative effect of 
China on LAC exports is only evident since 1995. It is especially strong 
and robust on CACM exporters and in industrial products. This is not 

Figure 6.2 Change in LAC’s Market Share of Exports to 
North America versus Change in China’s Market Share of 
Exports to North America, 1995–2004 (continued)
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Table 6.2 Determinants of LAC Export Growth: 
Isolating Markets

All exporters

All 
products

Nonindustrial 
products

Industrial 
products

 dlntrade dlntrade dlntrade dlntrade dlntrade dlntrade

dlnimp 1.273*** 1.589*** 1.045*** 1.101*** 1.382*** 1.958***

[8.20] [6.23] [28.83] [23.81] [6.33] [4.93]

dlnChina –0.241** 0.164 –0.08 –0.138 –0.446*** 0.027

[2.43] [1.14] [0.51] [0.76] [2.99] [0.10]

dlnimp_dev –0.100 0.077 –0.202

[0.69] [1.36] [0.98]

dlnCHN_dev –0.212 –0.574** 0.169

[1.35] [2.33] [0.77]

dlnimp_NA –0.575*** –0.150** –0.947***

[2.62] [2.25] [2.59]

dlnimp_LAC –0.491** –0.046 –0.850**

[1.99] [0.72] [2.19]

dlnimp_
devnoLAC

–0.182
[0.75]

0.121
[1.13]

–0.454
[1.20]

dlnCHN_NA –0.971*** 0.569* –0.957***

[4.62] [1.84] [2.81]

dlnCHN_LAC –0.271 0.263 –0.186

[1.57] [1.02] [0.65]

dlnCHN_
devnoLAC

–0.701***
[3.13]

–0.576**
[2.06]

–0.512
[1.15]

Observations 786,110 786,110 223,901 223,901 562,209 562,209

R-squared 0.39 0.40 0.40 0.41 0.39 0.40

Number of 
dummies 29,936 29,936 13,217 13,217 16,719 16,719

Source: Authors.
Note: Robust t-statistics are in brackets. Exporter-two-digit product-year fixed effects are 

included in all regressions. For weighted least squares, weights equal trade value.
* Significant at 10 percent.
** Significant at 5 percent.
*** Significant at 1 percent.
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too surprising, given that rhetoric has been greatest in Mexico and other 
studies have also found some effects on Mexico.4 

Table 6.4 combines this information to examine different importers in 
different periods. The table shows robust negative effects on CACM export-
ers to North America and to other LAC countries from 1995 through 2004, 
as well as for South American exporters to non-LAC developing countries 
for all types of products during the period 1995–2004. The sign and mag-
nitude of the coefficient for CACM exporters implies that they are also 
negatively affected in exports of industrial products to other developing 
countries in this period, but their trade is not large enough for the results 
to be significant.

Table 6.5 further disaggregates the effect by source of exports in the 
Caribbean, Central America, and Mexico. The results are the strongest in 
Mexico because of strong effects in industrial products in the most recent 
period. In Central America, there were strong effects in 1990–99, but they 
have died out in the most recent period. In individual countries, there are 
significant negative effects in Costa Rica and El Salvador in 1990–94 and 
in Panama in 1995–99 (not shown in table 6.5). In the Caribbean, there 
are also strong effects in the recent period. The Caribbean effect is driven 
primarily by The Bahamas. When The Bahamas are excluded, the effect 
is no longer robust. Aside from The Bahamas, only Cuba shows a robust 
negative effect in the recent period in industrials. 

The coefficient of –0.759 and an average market share of 13 percent in 
industrial products implies that Chinese export growth of 20 percent has 
limited Mexican export growth by about 2 percentage points.

Tables 6A.1 and 6A.2 in the annex to this chapter report the results for 
each two-digit category separately for all years (table 6A.1) and for the 
first period and the second period separately (table 6A.2). Of the almost 
70 categories, 15 show significant negative impacts of Chinese exports in 
the second period (three show positive and significant impacts: dyeing, 
tanning, and coloring materials; arms of war and ammunition; and road 
vehicles, including air cushion vehicles). The 14 categories with negative 
impacts are reported in table 6.6. Many of these products are electron-
ics, consistent with earlier work by Dussel Peters (2005) and U.S. GAO 
(2003) for Mexico. 

Of interest, while the coefficient on textiles is negative in both periods, 
and significant in the second period, the coefficient on apparel is negative 
and significant only in the first period. It is positive and not significant 
in the second period, implying that China did not have a significant role 
in displacing LAC apparel exports. The coefficient on overall imports 
(excluding China) of apparel is 0.85, implying that LAC exports were not 
growing as fast as exports from other countries (excluding China) in the 
latter period. Thus, LAC exporters were losing market share in apparel 
from 1995 through 2004, but mainly to other exporters. This supports 
the argument that, for the most part, China and LAC do not compete in 
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the same categories of apparel. This may have changed since the complete 
removal of apparel quotas began in 2005.

In sum, this study examines how LAC exports were affected by Chinese 
export growth and finds that Mexican producers were the main victims, 
with some negative effects on countries in Central America and the 
Caribbean. The study also finds that effects are largely confined to the 
western hemisphere and the past 10 years, and that industrial products, 
especially electronics, have been affected most.

Is LAC Moving into High-Wage or 
Low-Wage Industries?

This section evaluates how LAC has fared with respect to the types of 
industries in which trade growth has been above or below world averages, 

Table 6.6 Industries for Which China’s Export Growth Is 
Significantly Correlated with Lower LAC Growth
Two-digit 
code Industry name PRODY

04 Cereals and cereal preparations 7,683

11 Beverages 10,442

61
Leather, leather manufactures, n.e.s., and dressed 

furskins 6,264

62 Rubber manufactures, n.e.s. 11,775

64 Paper, paperboard, articles of paper, paper-pulp/board 13,564

65 Textile yarn, fabrics, made-up articles, related products 8,477

67 Iron and steel 10,121

69 Manufactures of metal, n.e.s. 11,907

71 Power-generating machinery and equipment 14,324

74 General industrial machinery and equipment, and parts 12,952

76 Telecommunications and sound recording apparatus 12,936

77 Electrical machinery, apparatus, and appliances, n.e.s 11,225

79 Other transport equipment 5,028

82 Furniture and parts thereof 9,478

All imports 11,208

Source: Authors.
Note: n.e.s. = not elsewhere specified; PRODY = an index that ranks traded goods 

by their implied productivity. 
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and which industries China has affected. Industries are evaluated accord-
ing to the average real per capita income of countries that export in a given 
industry, that is, countries that have revealed comparative advantage. The 
analysis interprets the average income level associated with each prod-
uct as representative of the productivity or average real wage associated 
with the product. It then examines whether LAC is moving into or out 
of industries associated with a relatively high or low average wage. The 
analysis also examines the industries in which China is negatively affecting 
LAC, according to these criteria.

To determine which exports are growing at above-average rates, the 
regression is run without a special China effect and then examined for cat-
egories where the coefficient on overall import growth (including China) is 
significantly greater than 1.5 These are categories in which export growth 
from LAC significantly exceeds import demand from the rest of the world, 
on average. Thus, these are categories in which LAC exports are growing the 
fastest relative to the rest of the world. There are 19 growth products at the 
two-digit level, reported in table 6.7. Chinese growth is significantly associ-
ated with a slowdown in LAC growth for 3 of these 19 products. These are 
electrical machinery, iron and steel, and leather and leather manufactures.

The analysis also examines categories for which the coefficient on 
import growth is significantly less than 1. This occurs in only five cat-
egories. LAC is not keeping pace with other exporters in these cat-
egories; they are reported in table 6.8. Of these five, two are products 
for which Chinese growth is significantly associated with slower LAC 
export growth. These are cereals and cereal preparations, and manufac-
tures of metal. 

To characterize the industries, the analysis follows Hausman, Hwang, 
and Rodrik (2005) and creates an index of the average real wage (as mea-
sured by per capita gross domestic product [GDP] at purchasing power 
parity) associated with exporters in a given industry. The index is created 
at the world level and is defined as follows:

PRODY
exports EXPORTS

exports EXPORTS
GDPPCk

jk j

jk j

j

j

j

=
∑∑ ( )

( )
,  (6.11)

where k denotes the industry and j denotes the country. GDPPC is per 
capita GDP at purchasing power parity. The term exportsjk is exports 
of country j in industry k, and EXPORTSj is total exports of country j. 
Thus, the weight on GDPPC is a country’s share of its export basket in a 
product over the sum of the export shares of all countries. The reason for 
using revealed comparative advantage as a weight is that using export 
weights alone would place too much weight on large exporters of k for 
whom k might still be a small portion of overall exports. The analysis 



the effect of china’s exports on latin american trade 199

Table 6.7 Relatively High-Growth LAC Industries

Two-digit 
code Industry name PRODY

02 Dairy products and birds’ eggs 16,041

03 Fish, crustaceans, mollusk, preparations thereof 4,060

23 Crude rubber (including synthetic and reclaimed) 10,564

24 Cork and wood 8,763

26 Textile fibers (except wool tops) and their wastes 5,103

27 Crude fertilizers and crude materials (excluding coal) 7,267

33 Petroleum, petroleum products, and related materials 5,180

42 Fixed vegetable oils and fats 5,227

53 Dyeing, tanning, and coloring materials 11,418

61 Leather, leather manufactures, n.e.s. and dressed 
furskins

6,264

66 Non-metallic mineral manufactures, n.e.s. 11,588

67 Iron and steel 10,121

72 Machinery specialized for particular industries 12,573

75 Office machines and automatic data processing 
equipment

14,739

77 Electrical machinery, apparatus and appliances, n.e.s 11,225

78 Road vehicles (including air cushion vehicles) 15,639

85 Footwear 7,713

89 Miscellaneous manufactured articles, n.e.s. 11,880

93 United Nations Special Code 7,464

All imports 9,977

Source: Authors.
Note: n.e.s. = not elsewhere specified; PRODY = index that ranks traded goods by 

their implied productivity.

calculates PRODY for each four-digit SITC industry using average bilat-
eral trade and average GDPPC data from 2000 through 2004. 

The idea behind PRODY is that some traded goods are associated with 
higher productivity levels than others. The PRODY index is a quantitative 
index that ranks traded goods by their implied productivity. The country-
level PRODY is the income level of a country’s exports. It is meant to cap-
ture the notion that countries that export higher productivity goods will 
perform better. That is, if the PRODY level of the export basket is above 
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a country’s per capita income, the country will likely grow relatively fast. 
This has certainly been the case for China.

Some potential problems are that even a four-digit disaggregation 
may not correctly capture the type of good being produced. In addition, 
it should really be a measure of value added of exports as opposed to 
total exports. 

Using this measure, the top two panels of table 6.9 report the five prod-
ucts associated with the lowest and highest PRODY at the four-digit level. 
Sisal and similar fibers is the lowest with an average PRODY of $886 and 
sheet piling of iron and steel is the highest with a level of $35,599. Both 
of these are among the categories Hausman, Hwang, and Rodrik (2005) 
also find using Harmonized System six-digit data. The lower two panels of 
table 6.9 report the two-digit categories that are associated with the high-
est and lowest levels of exporter income, where each four-digit PRODY 
is weighted by LAC’s share of trade in that category. Thus, these are the 
two-digit categories where LAC is primarily competing with low-income 
or high-income exporters.

Overall, LAC exports in the period 2000–04 are characterized using 
this index. The analysis creates a trade-weighted average of the index by 
LAC exports. For 2000–04, LAC exports have an average PRODY of 
$9,128, which implies that LAC’s exports on average are representative 
of exporters with a per capita real income of $9,128. The average per 
capita income in LAC, weighted by exports, is $8,143, indicating that 
LAC exports are somewhat above LAC’s income level.6 How the level 
of their exports has changed over time can also be examined. Holding 
values of PRODY constant and weighting those values by LAC trade 
shares in 1990–94, the average PRODY is $8,007—about 14 percent 
lower—indicating that LAC has moved toward relatively high-wage 
products in the past 10 years (table 6.9).7 

Table 6.8 Relatively Low-Growth LAC Industries
Two-digit 
code Industry name PRODY

04 Cereals and cereal preparations 7,683

21 Hides, skins, and furskins, raw 4,353

52 Inorganic chemicals 7,813

69 Manufactures of metal, n.e.s. 11,907

84 Articles of apparel and clothing accessories 4,962

All imports 6,609

Source: Authors.
Note: n.e.s. = Not elsewhere specified; PRODY = index that ranks traded goods by 

their implied productivity.
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Table 6.9 Low-Income and High-Income Industries
Product 
code Product name PRODY
Low-income four-digit products
2654 Sisal, agave fibers, raw or processed but not spun, 

and waste 886
2713 Natural calcium phosphates, natural aluminium, etc 1,018
6642 Optical glass and elements of optical glass 

(unworked) 1,131
12 Sheep and goats, live 1,137
2922 Natural gums, resins, lacs, and balsams 1,145

High income four-digit products

7913 Mechanically propelled railway, tramway, 
trolleys, etc. 24,738

113 Pig meat fresh, chilled, or frozen 25,223
6647 Safety glass consisting of toughened or laminated 

glass, cut or not 25,300
6572 Bonded fiber fabrics, etc., whether or not impregnated 

or coated 29,638
6733 Angles, shapes, sections, and sheet piling, of iron or 

steel 35,599
Low-income and high-income two-digit products (four-digit weighted by 
LAC share of trade)
Low-income two-digit products

7 Coffee, tea, cocoa, spices, manufactures thereof  2,732 
12 Tobacco and tobacco manufactures  3,445 
94 Animals, live, zoo animals, dogs, cats, etc.  2,252 
95 Arms, of war and ammunition thereof  2,196 
96 Coin (other than gold), not being legal tender  3,364 

High-income two-digit products

2 Dairy products and birds’ eggs  16,041 
54 Medicinal and pharmaceutical products  19,654 
71 Power-generating machinery and equipment  14,324 
75 Office machines and automatic data 

processing equipment  14,739 
78 Road vehicles (including air cushion vehicles)  15,639 

Source: Authors.
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Table 6.10 also reports the real wage level of China’s exports. It is 
slightly above that of LAC, and growing somewhat faster, increasing by 
nearly 20 percent between the 1990–94 period and the 2000–04 period. 
Most interesting is that the PRODY level of China’s exports is more than 
double China’s real income level in 2000–04. Rodrik (2006) argues that 
the structure of China’s exports, heavily geared to relatively high-wage, 
high-productivity products, helps to explain China’s success, and is at least 
partly a result of industrial policy.

Examining the LAC subregions in more detail reveals a much higher 
value of PRODY for Mexico, in part explaining that country’s more 
intense competition with China. The two countries are producing the 
same types of goods. Of interest, the Caribbean shows a slight decline in 
PRODY, implying that that subregion is not moving up the value chain. 
This result could also reflect relatively faster trade growth among the 
low-income countries in the Caribbean. In any case, there is no evidence 
that the Caribbean is moving into high productivity goods.8

Next, the analysis looks at the LAC trade-weighted average PRODY 
of the three groups of products defined above: (a) the products in which 
China is displacing LAC, (b) the products in which LAC is expanding, and 
(c) the products in which LAC is contracting. The results for the products 
where China is displacing LAC are reported in table 6.6. These products 
tend to be products that are high wage. Of the 15, 11 are products with 
PRODY above LAC average PRODY. Specifically, the trade-weighted 
average PRODY of this group of products is $11,208, well above LAC’s 
average PRODY of $9,128. This implies that  competition from China is 
mainly in the relatively high-wage products that LAC exports.9

Table 6.10 The Average PRODY of Exports 
(US$)
Region or country 1990–94 2000–04

LAC 8,143 9,128

South America 7,312 7,764

Central America 6,169 7,302

Caribbean 6,661 6,574

Mexico 10,451 11,389

China 8,308 9,963

World 10,679 11,108

Source: Authors’ calculations.
Note: Averages were calculated using the PRODY index in 2000–04 weighted by 

the region’s or country’s average industrial trade share over the period.
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Table 6.7 reports the values of the PRODY index for the group (b) 
products, where LAC exports are expanding more rapidly than the rest 
of the world. In 10 of the 19 products, the average PRODY is above the 
average for LAC. The trade-weighted average is nearly $10,000, slightly 
above the overall average for LAC, though not as high as the products 
threatened by China.

Table 6.8 reports the values of PRODY for group (c), the low-growth 
LAC products. All but one—manufactures of metal (also a China threat 
product)—are products that are below LAC’s average. Weighted by 
LAC’s trade, the average value of PRODY is $6,609, well below LAC’s 
average PRODY.

Overall, the results indicate that LAC is moving to high-wage products, 
though at a slow rate, especially when compared with China. There is 
some evidence that China is depressing LAC’s upward movement because 
China is displacing LAC in relatively high-wage industries.

Conclusion 

China’s tremendous trade growth in recent years has had a large effect 
on the global economy. This chapter has explored the effect of China on 
the exports of LAC countries. The main findings are (a) China’s export 
growth has had only small effects on overall LAC exports, (b) China’s 
export growth is primarily affecting Mexican export growth in industrial 
goods in Western Hemisphere markets, and (c) China’s export growth is 
negatively affecting LAC exports of relatively high-wage goods. 
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Notes

 1. Measured using balance-of-payments data in current U.S. dollars, Latin 
American exports increased by 470 percent.

 2. There is potential concern resulting from the possibility that China may 
be exporting more because LAC exports are declining or that China’s exports and 
LAC exports are responding to a third factor. Given the surge of China’s exports 
over the period, the former is unlikely to be a major issue. On the second issue our 
hope is that including imports from other countries (non-LAC, non-China) will 
control for these other factors. Ideally, we would like to use instruments represent-
ing the increased supply of China; unfortunately, we do not have them at the nec-
essary level of disaggregation. Eichengreen, Rhee, and Tong (2007) use a distance 
measure (and a time-varying distance measure) as an instrument, though that does 
not quite serve our purpose, given the disaggregation and the set of fixed effects we 
include. 

 3. The sum of the coefficients on dlnChina and dlnCHN_NA is significantly 
different from zero. Because the coefficient on dlnChina is close to zero, the effect 
in North America is roughly 0.95. 

 4. See U.S. GAO (2003) and Dussel Peters (2005).
 5. Import growth in this specification is import growth from the world.
 6. Using the same data, this is calculated as the sum over the LAC countries 

in the sample of (share of LAC total exports) × (GDPPC at purchasing power 
parity). 

 7. We hold PRODY constant because otherwise it would not be clear if 
changes in a region’s export structure over time are actually due to changes in 
the region’s export structure or to changes in the classification of the industries. 
Although the rank of the industries is largely constant over time, the wage associ-
ated with most industries has fallen as a result of more trade by China and other 
low-income countries. 

 8. Using world export shares, the average value of PRODY over this period 
increased from $10,679 to $11,108, only a 4 percent rise. In part, this is due to the 
large increase in exports by poor countries that compete primarily in low PRODY 
products.

 9. Lall and Weiss (2005) make a related point—that China’s expansion into 
high-tech products may have limited the scope for Latin American expansion in 
these types of products.
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7

Effects on Services Trade 
with the United States

Caroline Freund

Introduction

The goal of this analysis is to see how services exports of Latin America and 
the Caribbean (LAC) compete with those from China and India. Because 
consistent bilateral time-series data are available for only the United States, 
trade in the U.S. market is the focus of this chapter. Although this means that 
the conclusions are specific to trade with the United States, the U.S. market is 
probably the most important market for LAC services providers. The analy-
sis uses data on U.S. bilateral trade in services from 1986 through 2004. The 
data include imports and exports from China, India, Argentina, Bermuda, 
Brazil, Chile, Mexico, República Bolivariana de Venezuela, and other LAC 
countries (combined), as well about 30 other nations and regions.1 

First, some simple summary statistics on services are calculated, includ-
ing export growth, import growth, composition of services exports and 
imports, and share of intrafirm trade. These statistics show that South 
America, Central America, and Mexico lag behind China and India in 
services export and import growth. The only area in which LAC has 
performed well is travel, which comprises mainly tourism. In contrast, the 
Caribbean subregion has performed on par with China and India, though 
this is primarily due to large and growing services trade between the United 
States and offshore financial centers.

Second, an index of overall similarity in services imports and exports 
is calculated, based on the distribution of imports and exports across 
five broad categories of services trade and 16 classes of nontransport 
unaffiliated services trade.2 The export index shows to what extent LAC 
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countries are competing in the same sectors as China and India (at least, 
in the U.S. market). The import index provides information on whether 
China, India, and LAC are outsourcing services to the same extent. Among 
the broad categories, the structure of exports between LAC and both India 
and China appears to be similar and roughly stable. However, when a 
more detailed breakdown, available only for India, is examined, a sharp 
decline in export similarity with LAC countries is found.

Finally, the analysis examines the extent to which India and China 
have displaced LAC services exports to the United States. Some evidence 
is found of displacement by India in business services.

Data

Data on international services trade is from the U.S. Department of 
 Commerce, Bureau of Economic Analysis, Balance of Payments Division. 
Services trade data are collected through quarterly surveys of large firms 
that trade in services. Services trade by small firms is estimated. Services 
trade is inherently different from goods trade in that it is measured as value 
added. Services data do not contain information on wholesale trade and 
retail trade industries that provide distributive services because these ser-
vices are embedded in the value of goods sold. Table 7.1 defines the main 
services industries for which data are available.

Data on other private services are divided into two categories: affiliated 
and unaffiliated trade. Affiliated trade refers to trade between U.S. parents 
and their foreign affiliates and between U.S. affiliates and their foreign 
parents. For example, U.S. imports of computer-related services could be 
from unaffiliated foreigners or an affiliated firm (parent or subsidiary) 
located in a foreign country. Trade disaggregated beyond the five broad 
categories, however, is not broken down by country for affiliated firms. 
Therefore, when imports and exports of more detailed classifications are 
discussed, the focus is on trade between unaffiliated entities. 

Unlike in manufactures, in which there has been a notable increase in 
intrafirm trade, U.S. services trade statistics do not record any strong trend. 
Affiliated exports made up one-third of total services exports in both 1994 
and 2004; affiliated imports were nearly 40 percent over the same period 
(table 7.2). Trade in services with LAC remains predominantly between unre-
lated parties, though intrafirm trade with South America, Central  America, 
and Mexico (SCM) is increasing (table 7.2). U.S. intrafirm imports from SCM 
have increased over the past 10 years from about 9 percent to 29 percent. 
Intrafirm trade has also increased for both China and India. In 2004, more 
than half of U.S. imports from China and 30 percent of imports from India 
were intrafirm. In contrast, the share that is intrafirm between the United 
States and the Caribbean (shown in the table as other Western  Hemisphere 
Economies), largely the off-shore financial centers, has declined. 
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Basic Trends in Services Growth

Figure 7.1 shows U.S. imports and exports of total private services for the 
Caribbean, China, India, and SCM. Figure 7.2 shows import and export 
growth for these economies and the world. While the Caribbean, India, 
and China have outpaced world growth, SCM has lagged behind.

Total private services trade can be disaggregated into the following 
 categories: travel, passenger fares, other transportation, royalties and license 
fees, and other private services. Figures 7.3 through 7.7 show U.S. import and 
export growth in these categories. SCM lags behind the world and other regions 
in all areas except for travel services. This indicates that SCM has grown faster 
than the rest of the world as a tourist destination for U.S. residents.

Unaffiliated trade in other services between the United States and its 
partner countries (not transport and not royalties and license fees) can 
be further broken down into 16 categories. This means that the analysis 
that involves trade by industry will exclude affiliated trade. An additional 
concern is that sometimes entries are left blank in the statistics to avoid 
disclosing individual company data. 

Figure 7.8 shows total trade growth and growth of unaffiliated trade 
by region and country from 1994 to 2004. For most countries and 

Table 7.2 Share of Trade between Affiliated Firms, 1994 and 2004
U.S. exports U.S. imports

1994 2004 1994 2004

LAC and other Western Hemisphere 
economies 0.13 0.14 0.13 0.12

South America, Central America, 
and Mexico 0.10 0.13 0.09 0.29

Argentina 0.09 0.16 0.08 0.28

Brazil 0.15 0.18 0.17 0.38

Chile 0.08 0.09 0.02 ..

Mexico 0.09 0.14 0.09 0.41

Venezuela, R. B. de 0.13 0.12 0.12 0.33

Other Western Hemisphere 
economies 0.24 0.15 0.18 0.08

Bermuda 0.40 0.17 0.19 0.04

China 0.04 0.15 0.15 0.56

India 0.00 0.05 0.06 0.30

All countries 0.33 0.33 0.39 0.38

Source: U.S. Department of Commerce.
Note: . . = negligible.
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Figure 7.1 U.S. Imports and Exports of Private Services, 
1994–2004

Source: Data are from the U.S. Department of Commerce. Author’s 
calculations.

regions, unaffiliated and total trade move together, indicating that using 
unaffiliated trade to measure trends is not a bad approximation. However, 
Chinese and Mexican exports to the United States are an exception—total 
trade has grown, but there has been no growth in unaffiliated trade in 
services. In addition, unaffiliated U.S. exports to Chile have grown much 
more than total exports (which actually decreased over the period). This 
implies that the results drawn from unaffiliated trade must be viewed with 
some caution because a breakdown of trade in services by country and 
industry is only available for unaffiliated trade. 

Figure 7.8 also highlights the rapid growth in the category entitled 
“other private services.” U.S. imports of services have nearly tripled 
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Figure 7.2 Growth in U.S. Imports and Exports of Private 
Services, 1994–2004

Source: Data are from the U.S. Department of Commerce. Author’s 
calculations.

(growth of nearly 200 percent), and U.S. exports of services have more 
than doubled over the past 10 years. Growth in services imports from 
India has been exceptional, while growth in imports from LAC (and 
China) has been lower than overall services import growth. 
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Source: Data are from the U.S. Department of Commerce. Author’s 
calculations.

Within “other private services,” unaffiliated bilateral trade data can be 
disaggregated into data on education; financial services; insurance; tele-
communications; business, professional, and technical services; and other 
services. Finally, “business, professional, and technical services” (BPT) can 
be broken down into advertising; computer and data processing  services; 
database and other information services; research, development, and testing 
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Source: Data are from the U.S. Department of Commerce. Author’s 
calculations.

services; management, consulting, and public relations services; legal  services; 
construction, architectural, and engineering services; industrial engineering; 
installation, maintenance, and repair of equipment; operational leasing; and 
other BPT services.

Growth in trade in BPT services with India has been especially high, 
largely as a result of improved telecommunications and the expansion in 
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Figure 7.5 Growth in U.S. Imports and Exports of Other 
Transport Services, 1994–2004

Source: Data are from the U.S. Department of Commerce. Author’s 
calculations.

new technologies, such as the Internet, which allow services to be pro-
vided from a distance (see Freund and Weinhold 2002). Figure 7.9 shows 
growth in BPT services imports and exports between 1994 and 2004. 
U.S. BPT services imports from India expanded by a factor of 25 since 
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Figure 7.6 Growth in U.S. Trade in Royalties and License 
Fees, 1994–2004

Source: Data are from the U.S. Department of Commerce. Author’s 
calculations.

1994, while import growth from LAC kept pace with world growth, 
at just above 200 percent. In 1994, Argentina and India both exported 
roughly US$20  million in BPT services to the United States. By 2004, India 
exported US$528 million in BPT services to the United States, or more than 
50 percent of LAC’s combined BPT services exports.
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Source: Data are from the U.S. Department of Commerce. Author’s 
calculations.

Index of Similarity in Trade in Services

This analysis uses the Finger and Kreinin (1979) index, as in the Devlin, 
Estevadeordal, and Rodríguez (2006) report on China and LAC. The 
index ranges from 0 to 100, where 0 represents no overlap in services trade 
and 100 indicates industry-country market shares are identical.3 

First, an index is created of similarity for the five broad categories of 
overall trade. Figures 7.10 and 7.11 display the indexes for India and China, 
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Figure 7.8 Growth of U.S. Total and Unaffiliated Other 
Private Services Trade by Region or Country, 1994–2004

Source: Data are from the U.S. Department of Commerce. Author’s 
calculations.

Note: Total growth = (2004value – 1994value)/1994value.

respectively. Similarity in U.S. imports from SCM, from the  Caribbean, 
and from both India and China in general declined from 1994 through 
2004. LAC as a region shows an increase, but this is due to compositional 
effects between the Caribbean and SCM. As importers, however, despite 
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Figure 7.9 Growth in U.S. BPT Services Trade, 1994–2004

Source: Data are from the U.S. Department of Commerce. Author’s 
calculations.

Note: Total growth = (2004value – 1994value)/1994value.

a recent decrease, the LAC regions have become more similar to China 
and India over the period. The increase is largely due to an increase in the 
“other private services” share of LAC imports.

The problem with these indexes is that only four categories of services 
were included. Next, the analysis looks at similarity in other private ser-
vices (OPS), excluding affiliated company trade. Only trade with India is 
examined because missing data from China for many years and categories 
makes it impossible to provide an accurate comparison. Because most of 
Chinese trade in services with the United States is in transport, comparing 
similarities in trade in OPS is not very meaningful.

Figure 7.12 shows the indexes of similarity in OPS with India.  Similarity 
in exports from LAC and India (U.S. imports) has declined markedly since 
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1993. The decline is largely in the telecom sector and may be a result of 
privatization and the large decline in prices (and, hence, the value of trade) 
over this period. U.S. exports to LAC and India are not very similar and 
did not change much between 1993 and 2003. 

Figure 7.13 shows similarity in BPT services since 1993. Again, 
a sharp decline is observed in similarity between LAC exports and 
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Source: Data are from the U.S. Department of Commerce. Author’s 
calculations.

Note: Similarity index is defined in note 3 at the end of this chapter.
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exports from India (U.S. imports). This is largely due to the category 
“other private BPT services,” which did not grow as rapidly in LAC 
countries as other service categories.

Figure 7.13 also shows that regarding importers of BPT services (U.S. 
exports), there is little change over the period in the similarity between 
LAC and India.
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Source: Data are from the U.S. Department of Commerce. Author’s 
calculations.

Note: Similarity index is defined in note 3 at the end of this chapter.
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Regression Analysis—Is India 
Displacing Latin America?

The estimating equation follows from chapter 6 in this volume. It regresses 
bilateral export growth in an industry on importer, exporter, and year 
fixed effects, as well as on overall import growth and import growth from 
India. Specifically,

0

0.2

0.4

0.6

0.8

1.0

Sou
th

 a
nd

 C
en

tra
l

Am
er

ica

The
 C

ar
ibb

ea
n

LA
C

W
or

ld

Sou
th

 a
nd

 C
en

tra
l

Am
er

ica

The
 C

ar
ibb

ea
n

LA
C

W
or

ld

0

0.2

0.4

0.6

0.8

1.0

im
p

o
rt

 s
im

ila
ri

ty
 in

d
ex

ex
p

o
rt

 s
im

ila
ri

ty
 in

d
ex

1993 2003

1993 2003

a. Imports

b. Exports

Figure 7.12 Index of Similarity of U.S. OPS Trade with 
India, 1993 and 2003
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 d d dlnexp ln ln ,ijt i j t jt jt ijtUS India= + + + + +γ γ γ β β ε1 2  (7.1)

where d ln expijt is the first difference of the natural log of exports from 
LAC country i in industry j to the United States at time t; γi is an exporter 
fixed effect that will pick up fixed country characteristics (or characteris-
tics that change slowly), such as comparative advantage, geography, and 
remoteness; γj is an industry fixed effect that controls for high growth 
sectors, γt is a time fixed effect that will pick up overall export growth in 
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Figure 7.13 Index of Similarity of U.S. BPT Trade with 
India, 1993 and 2003

Source: Data are from the U.S. Department of Commerce. Author’s 
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Note: Similarity index is defined in note 3 at the end of this chapter. South 
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a given year; d ln USjt is import growth in the United States from coun-
tries other than India; d ln Indiajt is growth in Indian exports to the United 
States; and ε is an error term that is assumed to be independent and identi-
cally distributed. Alternative fixed effects are also tried.

A negative coefficient on d ln India indicates that Indian export 
growth is negatively correlated with LAC export growth, after control-
ling for growth from the rest of the world. This implies that Indian 
exports are displacing LAC exports to a greater extent than they are 
displacing exports from other countries. In particular, it is an elasticity, 
representing how a 1 percent increase in Indian exports is related to LAC 
exports, in percentages. 

Because an increase in exports to India is likely to have a larger effect on 
LAC trade if India is a large exporter, the analysis also tries an alternative 
specification with Indian export growth weighted by India’s lagged share 
of exports in the category. The regression equation is 

 d d dlnexp ln ln .ijt i j t jt jt ijtUS w India= + + + + +γ γ γ β β ε1 2  (7.2)

These equations are estimated using data from 1990 through 2003. 
The advantage of this specification is that it exploits both cross-section 
and time-series variation to estimate how LAC exports are affected by 
India. In addition, the data are readily available and the coefficients are 
easy to understand. 

Results of using panel data on BPT services are reported in tables 
7.3a and 7.3b for equations (7.1) and (7.2), respectively. Although the 
coefficients on Indian export growth are negative for exports, they are 
not significant. Thus, there is no evidence that Indian exports have sig-
nificantly displaced LAC exports across all industries (columns (4)–(6) 
in tables 7.3a and 7.3b). 

Tables 7.4a and 7.4b report the results on U.S. imports for each BPT 
services industry separately. In only one industry, “Other” BPT services, is 
there robust evidence of displacement. The coefficient of –.28 in table 7.4a 
implies that a 1 percent increase in export growth from India leads to a 
0.3 percent decline in export growth from LAC. However, this is a catchall 
category so it is difficult to pinpoint its true economic importance.4 When 
weighted Indian export growth is used (table 7.4b), there are significant 
negative effects in the following four categories: research, development, 
and testing services; legal services; industrial engineering; and other busi-
ness, professional, and technical services. Thus, there is some evidence that 
India’s export growth in these business categories is having a negative 
impact on LAC export growth.

Tables 7.5a and 7.5b repeat the exercise for U.S. exports. There is 
little evidence that exports of services to India affect exports of services to 
LAC. Of interest, U.S. export growth in database and other information 
services to India is negatively correlated with U.S. export growth to LAC 
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(table 7.5b). Because there is likely to be much intra-industry trade in this 
category, this may be of concern. One possible explanation is that India’s 
thriving computer and database industry requires substantial inputs from 
the United States. And as trade in this area is being oriented toward India, 
it is also being steered away from LAC countries.

Policy Implications

Services export growth from LAC countries to the United States is unre-
markable when compared with that from India or even from China. Pre-
vious work has shown that income, financial depth, use of the same lan-
guage, and adjacency promote services exports, while distance retards 
exports—though to a lesser extent than it slows goods trade.5 Exports of 
business, professional, and technical services are aided by telecommunica-
tions and Internet development (Freund and Weinhold 2002). This implies 

Table 7.3a Growth in Latin American BPT Trade with the United 
States

Determinant

U.S. exports U.S. imports

(1) (2) (3) (4) (5) (6)

d ln all 0.908*** 0.902*** 0.882*** 0.589*** 0.584*** 0.484***

[5.52] [5.28] [4.88] [4.47] [4.21] [3.40]

d ln india 0.037 0.038 0.029 –0.042 –0.044 –0.026

[1.21] [1.18] [0.85] [0.95] [0.95] [0.52]

Fixed effects

Country x x

Industry x x x x

Year x x x x

Country-
industry x x

Country-
year x x

Observations 820 820 820 550 550 550

R-squared 0.21 0.26 0.41 0.20 0.25 0.39

Source: Data are from the U.S. Department of Commerce. Author’s calculations.
Note: Robust t-statistics are in brackets.
*** Significant at 1 percent level.
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that, to the extent possible, countries aiming to expand services exports 
will need to pursue policies that improve financial services and extend the 
English-speaking population. Promoting bilingual education in schools 
will improve potential for services exports, and will help LAC to benefit 
more generally from globalization. Technological development can also 
help expand trade in BPT services.

In addition, countries may find niche service markets—for example, 
computer services in India, financial services in Bermuda, port services in 
China. Given its climate and proximity to the United States, LAC’s key 
markets are health and retirement. Countries should use regional agree-
ments to push for international insurance coverage and other policies to 
help growth in this sector.

Tourism in LAC has performed relatively well since 2002. In part, this 
is because U.S. residents prefer to stay in region after the events of 9/11. 
This inclination will likely continue in the medium term; LAC should take 
advantage of this trend and improve infrastructure for tourism, roads, 

Table 7.3b Growth in Latin American BPT Trade with the United 
States, Using Weighted Indian Export Growth

Determinant

U.S. exports U.S. imports

(1) (2) (3) (4) (5) (6)

d ln allni 0.895*** 0.890*** 0.859*** 0.607*** 0.601*** 0.486***

[5.41] [5.18] [4.69] [4.61] [4.33] [3.50]

d ln india 5.291 5.509 6.85 –3.998 –3.858 –4.821

[1.21] [1.26] [1.47] [1.03] [0.96] [1.17]

Fixed effects

Country x x

Industry x x x x

Year x x x x

Country-
industry x x

Country-
year x x

Observations 820 820 820 550 550 550

R-squared 0.21 0.26 0.41 0.19 0.25 0.39

Source: Data are from the U.S. Department of Commerce. Author’s calculations.
Note: Robust t-statistics are in brackets.
***Significant at 1 percent level.
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airport customs, and so forth, and explore niche markets, such as golf, 
which attract high-end tourists.

Conclusion

This chapter examined services trade growth with the United States and 
found Latin America to be lagging behind China, India, and the rest of 
the world. Although exports from LAC countries exceed those from India 
and China, services export growth from the region, with the important 
exception of the Caribbean, has been well below world growth since 
1999. China has benefited from rapid growth in goods trade and exports 
of transport services, and India has benefited from new technologies and 
rapid growth in exports of business services. South America, Central 
America, and Mexico have exceeded world growth only in exports of 
travel services, though even in this category, growth from India and China 
has outpaced Latin American growth. 

Language and proximity have been shown to be important determi-
nants of services trade (Freund and Weinhold 2002). One area where 
Latin America has a large advantage over India and China is geography. 
Tourism and provision of health services are especially attractive, owing 
to proximity, labor costs, and climate. If Latin America wants to seriously 
compete in provision of business services to the United States, LAC coun-
tries will have to expand their English-speaking populations.

Notes

 1. The exact country breakdown depends on year and industry.
 2. These include royalties and license fees; travel, passenger fares, and other 

transportation; education; insurance; financial services; telecommunications; 
accounting, auditing, and bookkeeping services; advertising; computer and data 
processing services; database and other information services; research, develop-
ment, and testing services; management, consulting, and public relations; legal 
services; medical services; construction, engineering, architecture, and mining; 
industrial engineering; installation, maintenance, and repair of equipment; sports 
and performing arts; operational leasing; miscellaneous disbursements; other busi-
ness, professional, and technical services; other private services; and other unaffili-
ated services. 

 3. ESIij = 100 × Σcmin(Xci, Xcj), where Xci and Xcj represent the share of 
exports in industry c of countries i and j, respectively. 

 4. This category consists of agricultural services; language translation ser-
vices; security services; collection services; salvage services; satellite photography 
and remote sensing/satellite imagery services; transcription services; waste treat-
ment and depollution services; mailing, reproduction, and commercial art services; 
personnel supply services; management of health care facilities services; auction 
services; and other trade-related services.

 5. Freund and Weinhold (2002) find an elasticity of trade to distance of –0.4 
compared with –1.0 usually found for goods trade.
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8

Trade Liberalization and 
Export Variety: A Comparison of 

Mexico and China
Robert C. Feenstra and Hiau Looi Kee*

Introduction

The hallmark of the endogenous growth models (Grossman and Helpman 
1991; Romer 1990) is their focus on the creation of new or higher quality 
products, and the effects of such innovations on productivity and eco-
nomic growth. Opening a country to trade opportunities through tariff 
reductions will typically increase the product variety of imports available, 
and may also increase the variety of exports, both of which contribute 
to growth. Despite the microeconomic focus of these models, the link 
between trade and growth is usually assessed at a more aggregate level, 
in which case the causality between the two is unclear (Dollar and Kraay 
2001; Frankel and Romer 1999; Rodriguez and Rodrik 2000). To move 
beyond these aggregate statistics, more detailed information is needed on 
the product variety of traded goods and on the link between tariff reduc-
tions and product variety. 

The issue of measuring product variety has received relatively little atten-
tion because of its inherent difficulty. In the language of index  numbers, an 
expansion in the range of inputs or outputs is a “new goods” problem: a 

* Research funding from the World Bank is gratefully acknowledged. The 
authors thank the anonymous referees for helpful comments.
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good that is newly available will have an observed price and quantity, but 
no corresponding price or quantity the year before. The availability of this 
new good will yield a welfare gain to consumers, as well as a productiv-
ity gain to firms buying the new input. This chapter shows how product 
variety can be measured in the case of a constant elasticity of substitution 
(CES) aggregator function. These results are applied to the measurement 
of export variety from China and Mexico to the United States. 

The application to China and Mexico is motivated by the changes 
in trade policy facing those countries in recent years. Mexico joined the 
North America Free Trade Agreement (NAFTA) in 1994, which sub-
stantially lowered it tariffs to the U.S. and Canadian markets. What has 
happened to Mexico’s export variety since that time? Kehoe and Ruhl 
(2002) argue that goods from Mexico that were the least traded before 
tariff liberalization account for a disproportionately large amount of the 
growth in trade following the reduction of trade barriers. This chapter 
also documents the expansion in export varieties from Mexico resulting 
from NAFTA. Similarly, although China was acccepted into the World 
Trade Organization (WTO) in 2000, it was implementing unilateral tariff 
reductions of its own before that time and benefiting from low tariffs 
abroad. The chapter investigates the growth in export variety from China 
over 1990–2001, and compares those findings to Mexico. In addition, 
the chapter argues that the expansion of China’s export variety resulting 
from the decrease of U.S. tariffs has caused an adverse market competition 
effect on the export variety from Mexico. 

This chapter is organized as follows: A literature review on the “new 
goods” problem is presented in the second section, and the measurement 
of export variety in the CES case is discussed in the third section. The fol-
lowing two sections discuss the empirical applications to export variety 
growth in Mexico and China. Regression results relating trade liberal-
ization to industry export variety are presented in the sixth section, and 
conclusions are given in the final section.

Literature Review

This section reviews the theoretical results on the “new goods” problem 
and presents some empirical applications.

Theoretical Results

The problem of computing welfare gains for a consumer resulting from 
new goods is similar to evaluating productivity gains for a firm with new 
inputs. Hicks (1940) recommended one solution to this problem: a newly 
available good should be evaluated at its “reservation price” when it is not 
available, where demand is zero. When the new good becomes available, 
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demand is positive and its price is lower than the reservation price. Thus, 
the fall in prices can be computed as the difference between the reserva-
tion and observed prices, and integrating the demand curve between these 
prices is a measure of the consumer welfare gain, or firm productivity gain, 
resulting from the new good. Examples of this approach applied empiri-
cally include Griliches and Cockburn (1994) and Berndt, Kyle, and Ling 
(2002) for generic drugs, and Hausman (1997, 1999) for breakfast cereals 
and cellular telephones.

The productivity gain from a new input for a firm is illustrated in 
figure 8.1. Given y yt t=  the inputs would lie along an isoquant ACD as 
illustrated. If only input 1 is available, then the costs of producing yt

 would 
be minimized at point A, with the budget line AB. But if input 2 is also 
available, then the costs are instead minimized at point C, with a decline 
in costs. This illustrates the benefits of input variety. 

The difficulty with applying this solution in practice is that reservation 
prices are not easy to estimate, especially when there are many new goods 
appearing. A simpler solution is proposed by Feenstra (1994) for that 
case where new goods appear within a CES aggregator function (that is, 
a production function for firms, expenditure function for consumers, or 
production possibility frontier for an economy). Suppose that the elastic-
ity of substitution between the goods is σ > 1. In that case, the reserva-
tion price for any good is infinite: the isoquants of the firm hit the axis in 
figure 8.1 with slope zero (at point A) and infinity (at point D). But the 

A

B

C

x2t

x1t

D

Source: Author. 

Figure 8.1 Input Varieties
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total  reduction in costs resulting from the new input can still be computed. 
Suppose that the set of inputs available to the firm each period is It, t = 0, 
1, with the common I I I≡ ∩( ) ≠ ∅0 1 . Feenstra (1994) shows that costs fall 
as a result of the appearance of new inputs by the amount 

λ
λ

σ
1

0

1 1
I

I
( )
( )

⎛

⎝
⎜⎜

⎞

⎠
⎟⎟

−( )/
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where the values λt (I) are constructed as
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, t = 0, 1. (8.2)

In these expressions, It denotes the set of inputs available in periods 
t = 0, 1, at the prices pit and with cost-minimizing quantities xit. New 
goods will be in the set I1 but not I, whereas disappearing goods are in the 
set I0 but not I. From equation (8.2), each of the terms λt

 (I) ≤ 1 can be 
interpreted as the “period t expenditure on the goods in the set I relative 
to total expenditure in that period.” Alternatively, this can be interpreted 
as “1 minus the share of period t expenditure on ‘new’ goods (not in the 
set I).” When there are more new goods in period t, the value of λt

 (I) will 
be lowered. Notice that the ratio [λ1 (I)/ λ0 (I)] in equation (8.1) is raised 
to the power 1 1/ ( )σ − , so with σ > 1 a lower value of λ1 (I) resulting from 
new inputs will reduce the ratio in equation (8.1) by an amount depend-
ing on the elasticity of substitution. 

Although equation (8.1) measures the reduction in costs from the 
appearance of new inputs, the term [λ1 (I)/ λ0 (I)] itself is an inverse mea-
sure of product variety: when [λ1 (I)/ λ0 (I)] < 1, there are more “new” than 
“disappearing” goods, and product variety is expanding. Simply inverting 
this term yields a direct measure of product variety that can be imple-
mented using data on observed expenditures on goods. There are several 
applications of this method to measuring the variety of traded goods, as 
discussed in the next section.

Before turning to these applications, note that the formulas in equa-
tions (8.1) and (8.2) cannot be applied when 0 ≤ σ ≤ 1, because in that 
case inputs are essential to the production process, and having zero of 
any input results in zero output. So the “new goods” problem cannot be 
considered in that case. However, these formulas are still relevant when 
σ < 0. That case applies to measuring the benefits from output variety for 
an economy. This is illustrated in figure 8.2, which shows the production 
possibility frontier between two output varieties x1t and x2t. For a given 
production possibility frontier, and given prices, an increase in the number 
of output varieties will raise revenue. For example, if only output variety 
1 is available, then the economy would be producing at the corner A, 
with revenue shown by the line AB. Then if variety 2 becomes available, 
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the new equilibrium will be at point C, with an increase in revenue. When 
σ < 0, then equation (8.1) measures the increase in revenue resulting from 
the appearance of new outputs, and the ratio [λ1 (I)/ λ0 (I)] is an inverse 
measure of output variety.

Empirical Applications

Several studies measure the benefits of input or output variety in raising 
productivity. Feenstra et al. (1999) provide an application of this method 
to industry productivity growth in the Republic of Korea and Taiwan 
(China). The data used to measure variety are the disaggregate exports 
from these countries to the United States. Those authors analyzed the rela-
tionship between changes in export variety and the growth in total factor 
productivity across Korea and Taiwan, for 16 sectors over 1975–91. They 
found that changes in relative export variety (entered as either a lag or 
a lead) had a positive and significant effect on total factor productivity 
in 9 of the 16 sectors. Of these, 7 sectors were classified as secondary 
industries, in that they rely on, as well as produce, differentiated manu-
factures, and therefore seem to fit the idea of endogenous growth. Among 
the primary industries, which rely more heavily on natural resources, the 
authors found mixed evidence: the correlation between export variety 
and productivity can be positive, negative, or insignificant. In addition, 
the authors also found evidence of a positive and significant correlation 
between upstream export variety and productivity in six downstream 
 sectors, five of which were secondary industries.

Funke and Ruhwedel (2001) applied the same measure of product 
variety to analyze economic growth across the Organisation for  Economic 

x
2t

x
1t

C

A

B

Source: Author. 

Figure 8.2 Output Varieties
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Co-operation and Development countries. Using a panel data set of 
19 countries over 1989–96, they found that a country’s export variety rela-
tive to the United States was a significant determinant of its gross domestic 
product (GDP) per capita. Notice that these measures of product variety, 
which are constructed from highly disaggregate trade data, are unlikely to 
suffer from the endogeneity problem that plagues aggregate trade flows (as 
discussed by Frankel and Romer 1999). Therefore, the construction of prod-
uct variety indexes and their correlation with total factor productivity offers 
an alternative way to assess the importance of trade in economic growth.

Hummels and Klenow (2005) decomposed the growth of world trade 
into that part resulting from countries’ exporting new products—what they 
call the “extensive margin”—and that part resulting from countries export-
ing more of the same products, or the “intensive margin.” They found that 
extensive margin accounted for two-thirds of the greater exports of larger 
economies, and one-third of their imports. In another application, Broda and 
Weinstein (2006) measured the impact on welfare for the importer. For the 
United States, they found that the upward bias in the conventional import 
price index (resulting from ignoring product variety) was approximately 
1.2 percent per year, implying that the welfare gains from cumulative variety 
growth in imports were 2.8 percent of GDP in 2001. Finally, Feenstra and 
Kee (2008) estimated the impact of export variety on productivity growth for 
a group of countries, and Broda, Greenfield, and Weinstein (2006) showed 
how import variety is related to country productivity. 

Export Variety Measurement

The previous results are stated as changes in product variety over time. 
But the same results apply to a comparison of two countries at a point 
in time. Suppose that the set of exports from countries a and c differ, 
but have some product varieties in common. Denote this common set 
I I It

a
t
c≡ ∩( ) ≠ ∅ .  If one rewrites equation (8.2), an inverse measure of 

export variety from country c relative to country a is 

λ
λ

t
c

t
a

I

I
( )
( )

, 

where

 λt
c

it
c

it
c

i I

it
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it
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it
c

( ) ≡ ∈

∈

∑
∑

. (8.3)

Notice that λt
c I( ) ≤ 1 in equation (8.3) because of the differing summa-

tions in the numerator and denominator. This term will be strictly less than 
1 if there are goods in the set It

c that are not found in the common set I. 
In other words, if country c is selling some goods in period t that are not 
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sold by country a, this will mean λt
c I( ) < 1, so it is an inverse measure of 

country c’s export variety. 
The ratio [ ( ) / ( )]λ λt

c
t
aI I  is an inverse measure of export variety from 

country c relative to country a. Taking the reciprocal, [ ( ) / ( )],λ λt
a

t
cI I  is 

 measured using exports of Mexico and China to the United States. While 
it would be preferable to use Mexico’s and China’s worldwide exports, 
the data for the United States are more disaggregated and allow for a finer 
measurement of “unique” products sold by one country and not another. 
Specifically, for 1989–2001 the analysis uses the 10-digit Harmonized 
System classification of imports. 

To measure the [ ( ) / ( )]λ λt
a

t
cI I , a consistent comparison country is needed. 

For this purpose, the analysis uses worldwide exports from all countries to 
the United States averaging over time as the comparison. Denote this com-
parison country by a, so that the set I Ia

t
c

c t
≡

,∪  is the total set of varieties 
imported by the United States over all years, and p qi

a
i
a is the average value 

of imports for product i (summed over all source countries and averaged 
across years). Aggregating across countries and over time yields a consis-
tent comparison set of good Ia that does not itself vary over time.1 

When comparing country c to the “aggregate” country a, the common 
set of goods exported I I I It

c a
t
c≡ ∩ = , or simply, the set of goods exported 

by country c. Therefore, from equation (8.3) we have λt
c

t
cI( ) = 1 and 
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Notice that the denominator on the right-hand side of equation (8.4) is 
total U.S. imports, summed over all products and countries, but using aver-
age import values over time. The numerator equals the value of imports in 
products that country c sells to the United States, again summed over all 
source countries and averaged over time. This expression for the export 
variety of country c, Varietyt

c is therefore interpreted as the “share of total 
U.S. imports from products that are exported by country c.” Note that 
this measure depends on the set of exports by country c, It

c, but not on the 
value of those exports (except insofar as they affect the value of worldwide 
exports). The following sections document export variety from Mexico and 
China to the United States, as measured by equation (8.4) over 1990–2001. 
The sections also discuss the ways tariffs have changed for those countries, 
and statistically relate the change in export variety to the change in tariffs.

Mexico’s Export Variety: 1990 versus 2001

The analysis breaks down the aggregate exports of Mexico to the United 
States into seven major groups and constructs the export variety indexes 
of these seven industries according to equation (8.4). Table 8.1 presents 
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the indexes of these industries in 1990 and 2001 to illustrate the variation 
across industries and years. For example, panel (a) of table 8.1 shows that 
in 1990 for agriculture, Mexico exported 42 percent of all the product 
varieties that the United States imported (from any country). That share 
increased to 51 percent in 2001, for an annual average growth rate of 1.9 
percent. During the same period, the export variety from Mexico in the 
textiles and garments industry increased by 1.4 percent annually, from cov-
ering 71 percent of all varieties imported by the United States in 1990 to 
83 percent in 2001. 

The highest growth rate of variety is in the electronics industry, where in 
1990 only 40 percent of U.S. imports were products exported by Mexico, 
and in 2001 that share was 66 percent. This represents an average annual 
growth rate of 4.6 percent. Conversely, the slowest growth of export vari-
ety is observed in the machinery and transport industry, with an annual 
growth rate of 1.3 percent. That industry, along with textiles and gar-
ments, already had high export variety in 1990, which limited future 
growth in variety. By contrast, export variety in the mining and basic 
metals industry is among the lowest among all nonagriculture industries 
in both years. Exports in that industry covered 47 percent of the varieties 
in U.S. imports in 1990, and increased to 56 percent in 2001.

In summary, over the decade of the 1990s, Mexico expanded its export 
variety across a range of different industries. Averaging over the indus-
tries, 67 percent of U.S. import varieties in 2001 are from products that 
Mexico exports, whereas that share was 52 percent in 1990. Could trade 
 liberalization explain the expansion in Mexico’s export variety over this 
sample period? Given that Mexico joined NAFTA in 1994, the average 
variety within each industry before 1994 can be compared with that after 
1994 to identify NAFTA effect on export variety. Figure 8.3 presents the 
average variety indexes pre- and post-1994 in each of the seven indus-
tries. At the industry level, the increases range from 5.2 percent in the 
agriculture industry to 21.4 percent in the electronics industry. Overall, 
Mexico’s export variety increased by 11.4 percent since 1994. That effect 
is statistically significant and robust to industry fixed effects, as confirmed 
in a later section.

Panel (b) of table 8.1 presents the tariff liberalizations in Mexico at the 
industry level in the pre- and post-1994 eras with respect to products from 
the United States. In 1990, the average tariff levied on U.S. products enter-
ing Mexico was 12.1 percent; by 2001 that figure dropped to 1.1 percent. 
The most dramatic reductions can be found in the textiles and garments 
industry, for which tariffs dropped from 17.7 percent to 0.5 percent. Large 
tariff decreases also occurred in machinery and transport and in electron-
ics. The industry with the smallest reduction was agriculture, which still 
achieved a reduction from 8.5 percent to 2.1 percent over the 11-year 
period. Thus, Mexico went through some very dramatic declines in tariffs 
with respect to goods from the United States.
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Panel (c) of table 8.1 presents the tariff liberalizations in the United 
States at the industry level in the pre- and post-1994 eras with respect to 
 Mexico’s exports. In 1990, the average tariff imposed by the United States 
on  Mexico’s products was 4.1 percent, and in 2001, it was 0.3 percent. 
Measured in absolute changes, the largest fall in tariffs was in the textiles 
and garments industry, where the average tariff dropped from 13.0 percent 
to 0.4 percent. In agriculture and electronics, the decrease in tariffs was 
similar to the overall average, and in other industries the drop was less. A 
challenge for the empirical work of this chapter is to explain the substan-
tial increase in export variety over 1990–2001 using the relatively small 
(but permanent) drop in U.S. tariffs under NAFTA. The chapter returns to 
this task after reviewing the export variety and tariffs for China.

China’s Export Variety: 1990 versus 2001

Panel (a) of table 8.2 presents China’s export variety in 1990 and 2001. 
The product varieties imported by the United States that were also 
exported by China ranged from 30 percent in the agricultural industry 
to 79 percent in textiles and garments in 1990, while in 2001, the range 
was between 34 percent and 88 percent. Over the same period, the fast-
est growth in export product variety was in the machinery and transport 
equipment industry, with an average annual growth rate of 7.3 percent.
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In 1990, China was ahead of Mexico in export variety in the textiles 
and garments industry (with 8.2 percent more export variety than Mexico), 
and wood and paper products (4.9 percent more export variety). However, 
Mexico was ahead in the machinery and transport equipment industry 
(37.5 percent more variety), petroleum and plastics (16.2 percent more), 
mining and basic metals (15.5 percent more), agriculture (11.9 percent 
more), and electronics (4.3 percent more). 

By 2001, China’s advantage over Mexico in textiles and garments and 
wood and paper products was reduced to 5 percent and 2 percent, respec-
tively. Thus, to the extent that NAFTA caused an expansion in  Mexico’s 
export variety, the most dramatic effects are in these two industries. 
Despite the expansion in Mexican export variety across all industries, 
however, China caught up in those cases where Mexico led in 1990. In 
fact, for the electronics industry, China’s export variety exceeded Mexico’s 
by 2.5 percent in 2001, while the gaps in the petroleum and plastics, min-
ing and basic metals, and machinery and transport equipment industries 
were reduced to 2.4 percent, 1.3 percent and 13.1 percent, respectively.

Panel (b) of table 8.2 presents the import-weighted average tariffs at the 
industry level for China’s imports from the United States. It is evident that 
while Mexico was liberalizing its tariffs because of NAFTA, China was 
unilaterally reducing its tariffs, too. The average Chinese tariff on U.S. 
products dropped from 22.9 percent in 1992, the first year for which tar-
iff data is available, to 18.1 percent in 2001. The biggest reductions were 
in the most protected industries, which were textiles and garments and 
machinery and transport equipment. For the rest of the industries, with the 
exception of agriculture, the tariff level was close to 10 percent in 2001. 

The agriculture industry in China was protected by nontariff barriers, 
(NTBs) such as import licensing and quotas, in addition to the high tariffs. 
Figure 8.4 shows the extent of NTBs maintained by China in 1996. For 
rice and wheat, for example, 100 percent of imports were subject to NTBs. 
Under its entry to the WTO, China made substantial progress in reducing 
its NTBs in agriculture, which resulted in increases in import volume of 
goods in those products where NTBs are most restrictive. Such increases 
pushed up the import-weighted average tariff in agriculture from 14 per-
cent to nearly 70 percent, as shown in panel (b) of table 8.2. This does not 
reflect an increase in protection, however, because the unweighted aver-
age tariff in this industry has dropped from 48 percent to 27 percent (see 
Bhattashli, Li, and Martin 2004, for a discussion).

Panel (c) of table 8.2 shows the United States’ import-weighted average 
tariffs on China’s exports at the industry level. Given that the United States 
does not have any trade agreement with China, these tariffs reflect the 
most favored nations tariffs. Overall, the average tariff on  China’s products 
was 5.8 percent in 1990, dropping to 3.6 percent by 2001. Industries with 
the largest reductions were wood and paper products and electronics. In 
most industries, however, the percentage point reduction in U.S. tariffs on 
China’s exports was no greater than that for Mexico under NAFTA, and 



trade liberalization and variety: mexico and china 257

sometimes less. Average U.S. tariffs on imports from China in agriculture 
and in petroleum and plastic products have increased very slightly.2

Regression Results

To determine the effects of trade liberalization on export variety, the 
 analysis focuses on Mexico. Table 8.3 presents the regression results. The 
regression pools observations across industries and years, using the full 
sample from 1974–2001 for the initial regressions.3 There are seven indus-
tries and 28 years, which forms a balanced sample of 196 observations. 
Column (1) regresses the log of industry export variety of the industries on 
the NAFTA indicator variable, which is set to 1 for 1994 and later years, 
and 0 otherwise. Controlling for industry fixed effects, the NAFTA indica-
tor is statistically significant, which indicates an increase in export product 
variety. The estimated coefficient is 0.20, which implies a 20 percent increase 
in export variety resulting from NAFTA.

The analysis studies the partial effects of the U.S. tariff reduction on 
Mexico’s export variety in column (2). The NAFTA indicator variable 
may be picking up other factors that change over time monotonically, 
which will bias the estimates. Thus, in addition to the NAFTA indicator, 
the log value of 1 plus the U.S. tariffs on Mexican products is introduced. 
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Controlling for industry fixed effects, the tariff term is negative and sta-
tistically significant. The coefficient on the U.S. tariff in column (2) is 
interpreted as a semi-elasticity: each 1 percentage point reduction in U.S. 
tariffs increases export variety from Mexico by 2 percent. 

This estimate of the semi-elasticity indicates that tariff cuts in the 
United States are important in increasing Mexico’s export product vari-
ety, but the cuts cannot explain the observed increase in variety after 
NAFTA. Notice that the NAFTA indicator in column (2) is still estimated 
at 0.14, showing that the U.S. tariff cuts only explain 6 percentage points 
of the expansion in export variety from Mexico, with the remaining 
14 percent attributable to some other NAFTA effect. Another way to 
arrive at this conclusion is to multiply the semi-elasticity of 2 by the 
 average drop in U.S. tariffs, which is 4.1 – 0.3 = 3.8 percent from panel 
(c) of table 8.1, arriving at a predicted increase in average export variety 
of 7.6 percent. This is only about one-half of the total increase in export 
variety reported in panel (a) of table 8.1, of 66.7 – 52.4 = 14.3 percent. 

The results in columns (1) and (2) may be biased if there are omitted 
variables that are correlated with the NAFTA liberalization and with the 
expansion of export variety. One such variable is the negative market com-
petition effect from the expansion of other countries’ export variety. To 
the extent that the reduction of the U.S. most favored nation tariff causes 
an expansion in China’s export variety, Mexico’s exports are expected to 
be crowded out and its export variety to decrease. Given that the trade 
liberalization of China coincided with Mexico’s liberalization, omitting 
the competition from China may cause a downward bias on the estimated 
coefficient of the U.S. tariffs on Mexico.

The market competition effect from China is controlled for by 
 including the industry export variety of China as an explanatory vari-
able.  Column (3) includes the export variety of China within the NAFTA 
indicator specification, along with the U.S. tariff reduction. It is clear 
that including  China’s export variety results in a substantial decrease of 
the NAFTA impact, to 4 percent in column (3), which is insignificantly 
different from zero. However, the results in column (3) could themselves 
be biased because of the endogeneity of Chinese export variety. As men-
tioned before, including China’s export variety may pick up the market 
competition effect, which leads to a negative effect on the export variety 
of Mexico. But the expansion of China’s export variety may also be driven 
by industry-specific technological progress or U.S. demand shocks that are 
common to the two countries within industry and year. This would have a 
positive effect on the export variety of Mexico. Although industry-specific 
technological progress is unobservable, the expansion of Chinese export 
variety resulting from China’s tariff reductions can be used to capture the 
market competition effect. 

The analysis studies this hypothesis by using China’s industry tar-
iffs as an instrumental variable for Chinese export variety. When the 
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 specification in column (3) is run using this instrument, the results (not 
reported in table 8.3) are qualitatively similar: the coefficient on Chinese 
export variety is still positive, so that the regression is not picking up a 
market competition effect. This appears to be a result of the long time 
span of the sample—1974 to 2001. Columns (5) and (6) use a shorter 
time period, from 1990 through 2001, which is the focus of this study. A 
system of two equations is run, one for the export variety of Mexico and 
another for the export variety of China. In both equations, the setup is 
identical to that of column (4), which includes the U.S. tariff, the export 
variety of the other country, and industry-specific effects that are treated 
as common across the equations. Export variety of the other country is 
endogenous, and the analysis uses the U.S. tariff on that country as an 
instrumental variable. 

Column (5) shows the equation for Mexico’s industry export vari-
ety, and (6) shows the equation for China’s industry export variety. This 
reveals that the market competition effect of Chinese products on Mex-
ico’s exports are negative and statistically significant. Every 1 percent 
increase in China’s export variety reduces Mexico’s export variety by 
one-half of 1 percent, in column (5). However, an expansion of Mexico’s 
variety does not have a significant impact on China’s export variety, in 
column (6). Controlling for the expansion in Chinese products resulting 
from tariff reductions in China and the United States, the marginal effect 
of the U.S. tariff liberalization in column (5) is larger than it was before: 
each 1 percentage point reduction in tariffs now increases Mexican export 
variety by 4.5 percent. This demonstrates the substantial impact of tariff 
liberalization on product variety of the exporting country.

To see how much of Mexico’s export variety increase the analysis is 
now explaining, we go through a similar calculation as before. The semi-
elasticity of 4.5 is multiplied by the average drop in U.S. tariffs, which is 
3.8 percent from panel (c) of table 8.1, arriving at a predicted increase 
in average export variety of 17.2 percent. This is slightly larger than 
the total increase in export variety reported in panel (a) of table 8.1, of 
14.3 percent, so that the U.S. tariff cut fully explains the average increase 
in export variety from Mexico. However, regression (5) also predicts a fall 
in Mexico’s export variety because of the competitive impact from China, 
of 0.5 × 21.2 = 10.6 percent.4 So in total, the regression under-predicts the 
average increase in Mexico’s export variety. Performing the same calcu-
lation on specific industries, regression (5) over-predicts the increase in 
export variety in textiles and apparel from Mexico, and under-predicts 
most other industries. Evidently, textiles and apparel is an outlier, with a 
very substantial drop in U.S. tariffs on exports from Mexico but a modest 
increase in export variety. The fact that this industry performs differently 
from the others also indicates that the regression should be run separately 
across industries. That is beyond the scope of the present chapter because 
of a lack of observations, but it would be possible in a panel data set 



trade liberalization and variety: mexico and china 261

with more countries, which is an important direction for further research 
(Debaere and Mostashari 2005). 

Conclusion

The 1990s witnessed a significant increase in Mexico’s export variety in all 
industries, especially since NAFTA went into effect. Overall, 67 percent of 
U.S. imports in 2001 were from products Mexico exported, whereas this 
share was 52 percent in 1990. Over the same period, China also experi-
enced a rapid expansion in export variety, and in certain industries, China 
exceeded Mexico in exported varieties.

This chapter studies the effects of U.S. tariff reductions on export vari-
ety. The empirical results indicate that tariff liberalization is important 
in expanding export variety. In particular, statistical evidence links U.S. 
tariff liberalization resulting from NAFTA to increased export variety 
from Mexico. That effect is robust to the market competition effect of 
Chinese exports, and in fact, the semi-elasticity between tariff cuts and 
export variety is higher when competition from Chinese exports is taken 
into account.

Although the static gains from trade have been widely studied and doc-
umented to be relatively small, the dynamic gains from the expansion of 
export variety may well be more important. Broda and Weinstein (2006) 
documented that the expansion of import varieties in the United States 
has had a significant impact on lowering the “true” import price index, 
and therefore on raising U.S. welfare. Similarly, Feenstra and Kee (2008) 
argued that the growth of export varieties benefits aggregate productivity 
in the exporting country. This chapter shows how expansion in the vari-
ety of traded goods is linked to tariff reductions, thereby contributing to 
short-term and long-term gains.

Notes

 1. In contrast, Feenstra and Kee (2004) measure export variety each year rela-
tive to the set of products imported into the United States that year, which can lead 
to inconsistent cross-year comparisons.

 2. The increase in average tariffs in those industries most likely reflects a 
shifting import bundle in the United States toward products with slightly higher 
tariffs.

 3. For 1974–88, we construct export variety using the 7-digit Tariff Schedule 
of the United States, Annotated. Because that classification differs from the Harmo-
nized System used after 1989, the export variety indexes are inconsistent between 
1988 and 1989; so we rescale the earlier indexes so that for each industry and each 
country, export variety in 1988 equals that in 1989. In addition, we include an 
indicator variable for 1989 in the regressions, to further control for the change in 
classification systems.
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 4. This amount is the elasticity of Mexico’s export variety with respect to 
China’s export variety, multiplied by the average increase in China’s export variety, 
which is 63.3 – 42.1 = 21.2, from panel (a) of table 8.2. 
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The Impact of Trade with 
China and India on Argentina’s 

Manufacturing Employment 
Lucio Castro, Marcelo Olarreaga, 

and Daniel Saslavsky*

“China and India are seen by many as two mighty giants 
threatening the jobs of the manufacturing industry.”

La Nación Newspaper, Buenos Aires
March 2005 

“[We] must not repeat the mistakes of the nineties, 
when an ‘invasion’ of Chinese products destroyed 
entire sectors of our industry . . . .”

Communiqué of CAME 
(Medium Enterprises Association of Argentina) 

April 6, 2004

Introduction

For many in Latin America, the increasing participation of China and 
India in international markets is seen as a looming shadow of two “mighty 
giants” on the region’s industrial sector, and one of the major causes 
behind the significant reduction of employment in the manufacturing 
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represent the official position of the institutions to which they belong. A version 
of this paper is part of Lucio Castro’s DPhil in Economics dissertation at the 
University of Sussex.
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industry in the 1990s. Are these claims justified? Are China and India 
driving the secular fall in manufacturing jobs in Latin America? 

This chapter attempts to provide answers to these questions with a focus 
on Argentina, which experienced a 31 percent decline in industrial employ-
ment over the 1990s, while the share of imports from China and India 
increased sixfold. The analysis applies a dynamic econometric model where 
labor demand in each industry is a function of wages, capital stock, prices, 
and productivity. Prices and productivity are functions of import and export 
penetration, and allow identification of the impact that trade with China 
and India is having on labor demand in Argentina’s manufacturing sector. 

In principle, trade should affect the level of employment across and 
within sectors. Empirical research on the impact of trade on employment 
has found little evidence either way, particularly in developing countries.1 
Using plant-level data for Morocco, Currie and Harrison (1997) found only 
a small impact of trade liberalization on the level of employment. Revenga 
(1997) found no statistically significant relationship between the level of 
employment and tariff liberalization in the case of Mexico. Pagés-Serra and 
Márquez (1998) examined the relationship between trade liberalization 
and employment in the Latin America and the Caribbean region (LAC) 
and could not find any substantial effect. A comprehensive study by the 
Inter-American Development Bank (IADB 2004) using household survey 
data for 10 LAC countries did not find a statistically significant association 
between the two phenomena. De Ferranti et al. (2002) confirmed this result 
for several countries in LAC. In a similar study that also contemplated the 
effects of exchange rate appreciation, Haltiwanger et al. (2004) did not find 
robust results on the relationship between trade liberalization and changes 
in net employment in the region. In their paper on the impact of trade lib-
eralization on income distribution in Colombia, Attanasio, Goldberg, and 
Pavcnik (2003) found no evidence of labor reallocation across sectors. Simi-
larly, small employment effects in Latin America are reported in Levinsohn 
(1999) for Chile; Moreira and Najberg (2000) for Brazil; and Casacuberta, 
Fachola, and Gandelman (2004) for Uruguay.

For Argentina, in particular, Galiani and Sanguinetti (2003) found only a 
small correlation between trade liberalization and the rate of employment in 
the 1990s. Pessino and Andres (2005) attributed the negative effects of trade 
liberalization on employment to the distortions and rigidities of Argentina’s 
labor market rather than to trade liberalization. Sánchez and Butler (2004) 
pointed to other factors beyond trade liberalization, such as labor costs, 
access to credit finance, financial and real shocks, informality, and the like. 

Other studies, such as Altimir and Beccaria (1999) and Damill, 
 Frenkel, and Maurizio (2002), pointed to the accelerated process of trade 
liberalization combined with exchange rate appreciation as the main cul-
prits of the net employment loss suffered by the Argentine manufacturing 
sector in the 1990s. In sum, the evidence presented in these studies is not 
 conclusive. This chapter is not concerned about which policies may have 
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been the cause of that decline, but rather about whether imports from the 
two  rapidly growing Asian economies can explain part of this trend. 

Results suggest that increased trade with China can explain just a neg-
ligible share of the decline in manufacturing labor demand. Moreover, 
the increase in overall import penetration during the period could explain 
a relatively small share of the decline in manufacturing employment. To 
be more precise, a 1 percentage point increase in import penetration leads 
to a 0.07 percent decline in labor demand. Given that import  penetration 
increased by 79 percent over the sample period (1991–2003), the decline 
in labor demand that can be attributed to the increase in import penetra-
tion is about 6 percent. Given that manufacturing employment declined 
by 31 percent over the sample period, the increase in import penetra-
tion can at most explain 20 percent of the observed loss in manufactur-
ing employment. The other 80 percent resulted from other causes. The 
increased importance of China as a source of imports had an almost 
negligible marginal impact on the decline in labor demand associated 
with the increase in overall imports. A 1 percentage point increase in 
the share of imports from China leads to an additional 0.02 percent 
decline in the growth of Argentina’s labor demand. Thus, the sixfold 
increase in the share of imports from China over the period (from 
1 percent to 6 percent) could only explain an additional 0.1 to 0.2 per-
cent decline in labor demand. Moreover, an increase in the share of 
imports from Brazil of 1 percentage point would have a marginal impact 
that is twice as large, which arguably is still very small, taking into 
account Brazil is Argentina’s largest trade partner. Perhaps more wor-
risome, the small negative impact on employment of increased imports 
from China and Brazil is concentrated in unskilled-labor-intensive sec-
tors. Results for India, the European Union (EU), and the United States 
suggest that increases in the share of imports from these countries do not 
have an impact on labor demand (beyond the overall impact of import 
penetration on labor demand). Increases in exports do not seem to have 
an impact on manufacturing employment regardless of their destination, 
with the exception of the Indian market. 

The remainder of the chapter is organized as follows: The following 
section presents some stylized facts about trade liberalization in Argen-
tina and the country’s trade with China and India, as well as about the 
evolution of manufacturing employment. The next section presents the 
theoretical model and the empirical strategy, and is followed by a section 
presenting the results. The final section concludes.

Stylized Facts

Manufacturing employment in Argentina has continuously declined 
since the early 1980s (figure 9.1). Between 1991 and 2003, industrial 
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 employment declined by 31 percent.2 Losses in industrial employment 
were only  partially compensated for by an increase in employment in the 
services sector. The net change in overall employment was negative, result-
ing in two-digit unemployment rates over most of the period. Only from 
2003 onward has manufacturing employment experienced a recovery.

During the same approximate period, the aggregate productivity of the 
industrial sector increased by an average of 6.8 percent for 1991–99. Pro-
ductivity increased most in capital-intensive sectors such as iron and steel, 
electric machinery, and transport equipment and least in natural resources 
and labor-intensive subsectors.3

In parallel to these changes in the aggregate level of industrial employ-
ment, Argentina experienced a deep, fast process of trade liberalization.4 
The trade-openness coefficient (exports plus imports as a percentage of 
gross domestic product [GDP]) went from 6.0 percent in 1993 to 23.4 
percent in 2001, falling to 21.7 percent in 2003 as a result of the economic 
collapse of Argentina in 2002. Imports as a percentage of GDP increased 
from 9 percent in 1990 to 11 percent in 2001, and fell to 8 percent in 
2003. Exports as a percentage of GDP rose from 7 percent to 12 percent 
over the period.5 For the manufacturing industry, in particular, import 
penetration increased by almost 79 percent from 1991 to 2003.

As shown in table 9.1, changes in import penetration and share in an 
industry’s total employment varied significantly across manufacturing 

Figure 9.1 Employment in the Argentine Industrial Sector, 
1980–2003 
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subsectors in the 1990s. However, a clear pattern does not seem to 
emerge by simply looking at the evolution of these two variables. For 
instance, sectors such as textiles, apparel, and footwear experienced 
similar increases in import penetration over the period, but the first 
two sectors saw their share of total manufacturing employment decline, 
whereas footwear experienced an above-average increase in its share 
of manufacturing employment. More generally, while import penetra-
tion increased for all manufacturing subsectors in 1991–2003 relative 
to 1980–90, only half of these subsectors experienced a contraction 
in their share in total industrial employment.6 This evidence suggests 
that disentangling the impact of imports on employment may not 
be straightforward.

The growing importance of China and India as trading partners is a 
relatively new phenomenon for Argentina. Figure 9.2 shows that imports 
from China, and to a lesser extent India, did not begin to represent a 
nonnegligible share of Argentina’s imports until the mid-1990s. Though 
the share of China in Argentina’s total imports remained relatively low, it 
increased almost sixfold between 1990 and 2003. Likewise, India’s share 
increased almost sevenfold. Figure 9.3 reports the same information for 
Argentina’s main trading partners: Brazil, EU, and the United States.7

Figure 9.2 Share of Argentine Manufacturing Imports from 
China and India, 1980–2003 
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The already small share of imports from China in total imports 
declined severely during Argentina’s economic collapse in 2002 and
began to recover after 2003. Imports from India were not an important 
share of total imports at any time during the entire period. Imports 
from India amounted to more than 1 percent of total imports only 
after 2002. 

Nevertheless, trade with China and India is mostly interindustry (that 
is, trade of goods between different industry classifications),  highlighted 
by very low intra-industry trade indicators.8 At the same time, both 
imports from and exports to these markets are extremely concentrated in 
a few products (Tramutola, Castro, and Monat 2005). This suggests that 
the potential for intersector reallocation of labor could be important even 
when Argentine trade with these Asian economies is relatively small.

Thus, it is important to capture these trends at the industry level. Table 
9.2 shows information on China’s import penetration into Argentina for 
28 manufacturing industries between 1980 and 2003. In the 1990s, China’s 
import penetration was concentrated in a few, mostly capital-intensive, sec-
tors, such as electric and nonelectric machinery, scientific and professional  

Figure 9.3 Share of Argentine Manufacturing Imports from 
Brazil, the EU, the United States, and the Rest of the World, 
1980–2003 
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Table 9.2 Argentine Import Penetration from China, 1980–2003

ISIC Industry description

Import penetration from 
China (average annual 

percentage over the period)

1980–90 1991–2000 2001–03

311 Food products 0.00 0.02 0.02

313 Beverages 0.00 0.00 0.00

314 Tobacco 0.00 0.00 0.00

321 Textiles 0.07 0.65 0.36

322 Wearing apparel, except 
footwear

0.02 1.25 0.82

323 Leather products 0.01 4.77 5.30

324 Footwear, except rubber 
or plastic

0.01 1.85 0.56

331 Wood products, except 
furniture 0.00 0.22 0.23

332 Furniture, except metal 0.00 0.36 1.13

341 Paper and products 0.00 0.02 0.03

342 Printing and publishing 0.00 0.09 0.08

351 Industrial chemicals 0.05 0.63 1.50

352 Other chemicals 0.01 0.15 0.14

353 Petroleum refineries 0.00 0.00 0.01

354 Miscellaneous petroleum 
and coal products

0.00 0.00 0.01

355 Rubber products 0.00 0.45 0.97

356 Plastic products 0.01 0.98 0.71

361 Pottery, china, and earthenware 0.06 3.13 2.95

362 Glass and products 0.00 0.44 0.76

369 Other non-metallic 
mineral products 0.00 0.05 0.10

371 Iron and steel 0.00 0.14 0.93

372 Non-ferrous metals 0.00 0.15 0.57

381 Fabricated metal products 0.02 0.86 1.19

382 Machinery, except electrical 0.01 1.17 2.94

383 Machinery, electric 0.02 2.21 4.75

384 Transport equipment 0.02 0.31 0.64

385 Professional and scientific 
equipment

0.14 2.10 3.64

390 Other manufactured products 0.56 10.51 13.88

Source: Authors’ calculations based on UNIDO 2004 and UN Comtrade 2005.
Note: ISIC � International Standard Industrial Classification. Import penetration 

coefficients higher than 1 percent are in bold.
273
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instruments, and other manufactures. These subsectors are facing more 
competition from imports from all sources, not only from China. Some 
labor-intensive sectors such as leather and furniture also faced relatively 
higher import competition from China.

Likewise, table 9.3 describes import competition from India. Although 
import competition from India increased slightly in the 1990s compared 
with previous decades, it remained at very low levels. In fact, with the 
exception of industrial chemicals, imports from India represented less than 
1 percent of Argentina’s output.

ISIC Industry description

Import penetration from 
India (average annual 

percentage over the period)

1980–90 1991–2000 2001–03

311 Food products 0.0 0.0 0.0

313 Beverages 0.0 0.0 0.0

314 Tobacco 0.0 0.0 0.0

321 Textiles 0.0 0.2 0.2

322 Wearing apparel, except 
footwear 0.0 0.2 0.2

323 Leather products 0.0 0.1 0.1

324 Footwear, except rubber
or plastic 0.0 0.0 0.0

331 Wood products, except 
furniture 0.0 0.0 0.0

332 Furniture, except metal 0.0 0.0 0.0

341 Paper and products 0.0 0.0 0.0

342 Printing and publishing 0.0 0.0 0.0

351 Industrial chemicals 0.0 0.4 1.3

352 Other chemicals 0.0 0.1 0.1

353 Petroleum refineries 0.0 0.0 0.1

354 Miscellaneous petroleum 
and coal products 0.0 0.0 0.0

355 Rubber products 0.0 0.2 0.3

356 Plastic products 0.0 0.0 0.0

(continued)

Table 9.3 Argentine Import Penetration from India, 1980–2003
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To summarize, the surface evidence regarding the impact of increases 
in import penetration on employment in Argentina is mixed. Moreover, 
the rapid growth in imports from China and India is even less likely to 
have had a significant impact given that they still represent a small share 
of Argentina’s imports. However, this quick look at the data does not 
obviously imply causality, and can be misleading. It would be misleading 
if, for example, there is correlation of the evolution of import penetra-
tion and import shares from China and India with other forces that had a 
significant impact on manufacturing employment in Argentina. It would 
also be misleading in the presence of reverse causality: import penetration 
might be increasing because employment is declining. To try to identify the 
role played by trade and the growth of Argentina’s trade with China and 
India, the chapter now turns to a more formal empirical model that will 
help address these issues. 

ISIC Industry description

Import penetration from 
India (average annual 

percentage over the period)

1980–90 1991–2000 2001–03

361 Pottery, china, and 
earthenware

0.0 0.0 0.0

362 Glass and products 0.0 0.0 0.0

369 Other non-metallic mineral 
products 0.0 0.0 0.0

371 Iron and steel 0.0 0.0 0.2

372 Non-ferrous metals 0.0 0.0 0.0

381 Fabricated metal products 0.0 0.1 0.1

382 Machinery, except electrical 0.0 0.0 0.0

383 Machinery, electric 0.0 0.0 0.0

384 Transport equipment 0.0 0.2 0.1

385 Professional and scientific 
equipment 0.0 0.1 0.1

390 Other manufactured products 0.0 0.1 0.2

Source: Authors’ calculations based on UNIDO 2004 and UN Comtrade 2005. 
Note: ISIC � International Standard Industrial Classification. Import penetration 

coefficients higher than 1 percent are in bold.

Table 9.3 Argentine Import Penetration from India, 1980–2003
(continued)
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The Model and the Empirical Strategy 

The model and empirical strategy are as follows.

The Model

To estimate the impact of changes on import penetration on labor demand, 
the analysis follows Greenaway, Hine, and Wright (1999) and assumes a 
Cobb-Douglas production function across industry and time:

q A k lit it it it= α β ,  (9.1)

where q is real output, k is capital stock, l is units of labor employed, and 
A is a Hicks-neutral productivity term; α and β are the share of each fac-
tor used in total output. The analysis further assumes that labor markets 
are perfectly competitive so that the wage bill equals the value of output 
multiplied by the labor share in output. Solving the first-order condition 
for labor yields

l
p q
wit

it it

it

= β
,  (9.2)

where p is the domestic price of the good i and w is the labor wage. By 
substituting equation (9.1) into equation (9.2) and rearranging, the equa-
tion yields the following expression: 

l p
Ak l

wit it
it

it

=
⎡⎣ ⎤⎦β

α β

. (9.3)

Then equation (9.3) is solved for labor demand of industry i at time t:

l
p Ak

wit
it it

it

=
( )⎧

⎨
⎪

⎩⎪

⎫
⎬
⎪

⎭⎪

−( )
β α β1 1

.  (9.4)

In contrast to Greenaway, Hine, and Wright’s (1999) output-constrained 
model, equation (9.4) conditions labor demand not on output but on the 
capital stock. Thus, output is allowed to vary according to changes in 
domestic prices associated with changes in trade liberalization. This may 
be an important channel through which trade affects the level of employment 
at the industry level. One would expect the impact of import penetration 
on labor demand to be larger when conditioning on capital rather than on 
output because the former allows for the adjustment of output as import 
penetration changes. By conditioning labor demand on output, the only 



the impact of trade with china and india on argentina 277

channel left for changes in import penetration to affect employment 
is through its impact on total factor productivity. This is likely to be 
positive because it reduces x-inefficiencies when less efficient firms exit 
and more efficient firms become more prominent in the industry.9 By 
 conditioning on capital, the analysis allows imports to affect employ-
ment through changes in both total factor productivity and domestic 
prices leading to changes in output.10

More formally, the analysis assumes that Apit is a function of import 
and export penetration:

Ap e M Xit it
T

it it

M X

= ( ) +( )( ) +( )( )λ λ η λ η
, , >λ λ λ0 i 1 21/ 1/

0 1 2 0,  (9.5)

where T is a time trend, M is a measure of import penetration, X is a 
measure of export penetration, η M the import-demand elasticity, and η X 
is the export-supply elasticity. 

While η M is negative and, therefore, an increase in imports will decrease 
pit (and thus employment) through this channel, η X positive and, therefore, 
an increase in exports will increase pit (and consequently employment) 
through this conduit. 

Substituting equation (9.5) into equation (9.4) and taking logs yields 

ln ln ln ln ln0 1 2 3 4 it 5 6l K w M X T Iit it it it= + + + + + + +α α α α α α α ε  (9.6)

Equation (9.6) is the basis for this chapter’s empirical model using 
both industry and time dummies. Time dummies (T) capture not only the 
time trend of the productivity parameter, but also any general liberaliza-
tion program that may have occurred (such as an overall 10 percent cut 
in tariffs) or increase in tariffs, as well as the impact of changes in the 
exchange rate or any other macroeconomic shock, such as the 2001 crisis. 
Industry dummies (I) capture industry particularities, such as the fact that 
some of the industries (for example, petroleum products) were subject to 
significant privatization during the 1990s. So the estimates refer to the 
within-industry impact of trade liberalization on industry employment, 
controlling for macroeconomic shocks and the general equilibrium effects 
of general trade liberalization with year dummies.

Because the point of interest is the impact that Argentina’s trade with 
China and India had on manufacturing employment, the study also adds to 
equation (9.6) the Chinese and Indian shares on total imports and exports, 
as well as the import and export share of Argentina’s three main trading 
partners (Brazil, the European Union, and the United States) to capture 
the marginal impact associated with trade with different partners. Finally, 
the analysis also examines whether unskilled labor tends to be relatively 
more affected, by interacting unskilled and skilled labor dummies with 
the trade shares. 
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Empirical Strategy

Two problems with the estimation of equation (9.6) can bias the estimates. 
First, labor demand is likely to show inertia, which may lead to first-order 
serial correlation in the errors. Second, wages and capital stocks are poten-
tially endogenous variables (although theoretically they have been treated 
as exogenous). 

The potential serial correlation of the error term is addressed by 
including lagged employment as an explanatory variable, and testing for 
first- and second-order correlation of the error term after introducing 
the lagged dependent variable. This also provides long-run elasticity esti-
mates. However, as shown in the mainstream literature (see Kiviet 1995), 
the inclusion of a lagged dependent variable in a panel setting also leads 
to biased and inconsistent estimates when using ordinary least squares.

The second problem is addressed by using the first, second, and third 
lagged values of wage and capital as instruments for wages and capital 
stocks, and using the first, second, and third lagged values of our addi-
tional instruments—a proxy for transportation costs, sector value added, 
and the share of low-skilled labor in each industry.11

Results

Table 9.4 reports the estimates of equation (9.6) using not only the 
system generalized method of moments (GMM) estimator, but also the 
output-constrained model as in Greenaway, Hine, and Wright (1999). 
The capital-constrained model results reported in the first column of 
table 9.4 have the expected signs; wages and capital are statistically 
significant at 1 percent, as is the lagged dependent variable.12 Capital 
seems to have a complementary effect on employment, as indicated 
by the positive sign of its coefficient.13 Import penetration is signifi-
cant at the 5 percent level. According to these results, a 1 percentage 
point increase in import penetration tends to reduce employment by 
0.084 percent in the short run and 0.15 percent in the long run. Export 
 penetration has a positive, but statistically insignificant, coefficient.

The second column reports the results of the model in which estimates 
are conditional on output. Again, all coefficients have the expected signs. 
Of interest, the estimated coefficient on import penetration is 60 percent 
smaller than in the case of the model conditional on capital. They are not, 
however, statistically different from each other.

The null hypothesis of no second-order serial correlation of the error 
term cannot be rejected in both regressions, and the null hypothesis of no 
over-identification is rejected. This suggests that there is no evidence that 
these estimates are biased because of either serial correlation of the error 
term or lack of identification in the regressions.
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Table 9.5 reports the system GMM estimations only for the capital-
constrained specification, but including trade shares by partner, to assess 
the marginal impact of imports and exports with different trading partners. 
The coefficients on lagged employment, wage, and capital stock show the 
expected signs and are highly significant and stable across specifications. 
The total import penetration coefficient is always negative and significant 
around the 1 to 5 percent threshold. As shown, an increase of 1  percentage 
point in total import penetration generates a job loss of around 0.07 
percent. Given that import penetration increased by 79 percent over the 
sample period (1991–2003), the decline in labor demand that can be attrib-
uted to the increase in import penetration is around 6 percent in the short 
run and 10 percent in the long run. Given that manufacturing employment 
declined by 31 percent over the sample period (1991–2003), the increase in 
import penetration can at most explain 32 percent of the observed loss in 

Table 9.4 Regression Results from Base Model

Dependent variable: Employment

(1)
Capital

constrained

(2)
Output 

constrained

Employment (t-1) 0.456*** 0.187***

[0.052] [0.037]

Wage –0.279*** –0.280***

[0.040] [0.024]

Capital or output 0.222*** 0.624***

[0.039] [0.059]

Total import penetration –0.084** –0.050**

[0.033] [0.022]

Total export penetration 0.007 0.029**

[0.019] [0.013]

Constant 3.397** 1.424

[1.390] [1.051]

Hansen J-Statistic/Sargan 0.00 0.07

2nd-order auto-correlation 
(AC) test (p-value) 0.63 0.80

Source: Authors.
Note: Time and sector dummies are included in all regressions but are not reported. 

Robust standard error is in brackets. System GMM corresponds to one-step estima-
tion. All continuous variables are expressed in logs.

**Significant at 5 percent level.
***Significant at 1 percent level.
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(continued)

Dependent variable: 
Employment (1) (2) (3) (4)

Employment (–1) 0.493***
[0.054]

0.459***
[0.056]

0.453***
[0.051]

0.457***
[0.049]

Wage –0.276***
[0.039]

–0.276***
[0.039]

–0.281***
[0.045]

–0.296***
[0.047]

Capital 0.238***
[0.041]

0.218***
[0.036]

0.230***
[0.042]

0.256***
[0.047]

Import penetration –0.082**
[0.032]

–0.072**
[0.033]

–0.068**
[0.033]

Share of imports 
from China

–0.018*
[0.010]

–0.017**
[0.008]

Share of imports from 
Brazil

–0.040***
[0.012]

–0.039**
[0.014]

Share of imports from 
EU + United States

–0.048
[0.028]

–0.047
[0.034]

Share of imports from 
India

0.004
[0.008]

0.002
[0.007]

Export penetration 0.027
[0.023]

Share of exports to 
China

0.001
[0.003]

Share of exports to 
Brazil

0.009
[0.011]

Share of exports to 
EU + United States

0.006
[0.006]

Share of exports to 
India

0.017**
[0.008]

Constant 2.687*
[1.496]

3.469***
[1.198]

3.064**
[1.245]

2.465*
[1.440]

Year dummy 1991 –0.141***
[0.049]

–0.070*
[0.035]

–0.124***
[0.039]

–0.107**
[0.045]

Year dummy 1992 –0.188***
[0.047]

–0.078**
[0.038]

–0.129**
[0.050]

–0.103
[0.064]

Year dummy 1993 0.105*
[0.054]

0.228***
[0.047]

0.177***
[0.040]

0.203***
[0.040]

Year dummy 1994 0.121***
[0.029]

0.252***
[0.029]

0.204***
[0.033]

0.225***
[0.038]

Table 9.5 Regression Results from Augmented Model, 1991–2003
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manufacturing employment. The coefficient on total exports/consumption 
(or “exports penetration”) shows the expected sign, but it is not statistically 
significant, thus supporting the specification of the models.

The last two columns explore the marginal impact on employment of 
imports and exports with China, India, and Argentina’s three main trading 
partners. For China, the coefficient on imports is negative and significant 

Dependent variable: 
Employment (1) (2) (3) (4)

Year dummy 1995 0.082**
[0.032]

0.216***
[0.033]

0.186***
[0.031]

0.193***
[0.034]

Year dummy 1996 0.098***
[0.031]

0.237***
[0.031]

0.210***
[0.033]

0.216***
[0.036]

Year dummy 1997 –0.022
[0.035]

0.134***
[0.037]

0.102**
[0.038]

0.101**
[0.039]

Year dummy 1998 0.046*
[0.024]

0.206***
[0.029]

0.175***
[0.035]

0.187***
[0.038]

Year dummy 1999 0.022
[0.018]

0.177***
[0.027]

0.157***
[0.028]

0.168***
[0.030]

Year dummy 2000 0.016
[0.013]

0.166***
[0.027]

0.150***
[0.025]

0.159***
[0.027]

Year dummy 2001 0.149***
[0.027]

0.131***
[0.027]

0.128***
[0.026]

Year dummy 2002 –0.080***
[0.012]

Year dummy 2003 0.006
[0.016]

0.100***
[0.016]

0.093***
[0.019]

0.097***
[0.019]

Hansen J-Statistic/ 
Sargan

0.02 0.01 0.00 0.00

2nd order auto-
correlation (AC)

0.78 0.66 0.77 0.54

Observations: 364

Source: Authors.
Note: Sector dummies are included in all regressions but are not reported. Robust 

standard error is in brackets. System GMM corresponds to one-step estimation. All 
continuous variables are expressed in logs. 

* Significant at 10 percent level.
** Significant at 5 percent level.
*** Significant at 1 percent level.

Table 9.5 Regression Results from Augmented Model, 1991–2003
(continued)
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at the 5 percent level in both columns. This implies that, other things being 
equal, an increase of 1 percentage point in the share of Chinese imports 
generates a decrease in labor demand of around 0.02 percent (and around 
0.04 percent in the long run). Thus, the sixfold increase in the share of 
imports from China over the period (from 1 percent to 6 percent) could 
explain an almost negligible 0.1 to 0.2 percent additional decline in labor 
demand. Of interest, an increase in the share of imports from Brazil of 
1 percentage point would have an impact twice as large, which arguably is 
still very small. Imports from India, or the European Union and the United 
States do not appear to have any additional impact on employment levels. 
Exports to different trading partners do not seem to have any additional 
impact on employment, except for exports to India, but its economic 
 significance is negligible.

Finally, year dummies reported in table 9.5 indicate that unobserved 
effects had negative and significant effects on sectoral employment, as in 
1991 and 1992. In fact, those years marked the beginning of a sweeping and 
profound structural reform package implemented in Argentina. Among 
other things, these measures included privatization and downsizing of 
state-owned companies in the services and manufacturing sectors, and an 
aggressive unilateral tariff-cut program.14 The other coefficient found to 
be negative was reported for 2002, when the financial and currency crisis 
was taking place. Again, all four regressions in table 9.5 cannot reject the 
null hypothesis of no second-order serial correlation in the error term and 
reject the null hypothesis of no over-identification. 

Table 9.6 reports the results for the third column in table 9.5, but explor-
ing for heterogeneity across industries’ labor-skill intensity. Results suggest 
that the marginal (and small) additional impact of imports from both China 
and Brazil is concentrated in low-skill-intensive industries. In the case of 
China, an increase of 1 percentage point in its import share leads to a decline 
in the employment of unskilled-intensive sectors of around 0.02 percent. 
The effect is again twice as large for Brazil. In contrast, high-skill-intensive 
sectors seem not to be affected by imports sourced from either China or 
Brazil. Again, the over-identification and the second-order serial correlation 
tests do not suggest that there are problems with this regression.

Conclusion

Over the decade of the 1990s, import penetration in Argentina’s manufac-
turing sector increased by 79 percent, while imports from China and India 
increased sixfold, and manufacturing employment declined by 33 percent. 
Many believed that the sharp decline in employment was mainly due to 
rapidly growing imports from the two Asian economies. A more careful 
look suggests that the evidence is mixed at best. Total import competi-
tion increased significantly across sectors but manufacturing employment 
(measured as a share of total employment in the industry) declined for 



the impact of trade with china and india on argentina 283

(continued)

Dependent variable: Employment (1) (2) (3)

Employment (–1) 0.461***
[0.062]

0.463***
[0.062]

0.494***
[0.078]

Wage –0.279***
[0.043]

–0.277***
[0.042]

–0.282***
[0.043]

Capital 0.230***
[0.040]

0.228***
[0.039]

0.251***
[0.045]

Low skill dummy 0.070
[0.117]

0.133
[0.123]

Import penetration –0.071**
[0.033]

–0.073**
[0.033]

–0.077**
[0.032]

Share of imports from China 
* low skill dummy

–0.018*
[0.011]

–0.017*
[0.011]

–0.017*
[0.012]

Share of imports from China 
* high skill dummy

–0.016
[0.011]

–0.019
[0.012]

–0.025*
[0.013]

Share of imports from Brazil 
* low skill dummy

–0.038***
[0.012]

–0.038***
[0.012]

–0.033**
[0.016]

Share of imports from Brazil 
* high skill dummy

–0.030
[0.035]

–0.042
[0.041]

–0.079*
[0.040]

Share of imports from 
EU � United States 
* low skill dummy

–0.044
[0.028]

–0.044
[0.028]

–0.051
[0.033]

Share of imports from 
EU � United States 
* high skill dummy

–0.049
[0.045]

–0.074
[0.070]

–0.171**
[0.082]

Share of imports from India 
* low skill dummy

0.005
[0.006]

0.005
[0.007]

0.005
[0.007]

Share of imports from India 
* high skill dummy

0.005
[0.013]

0.004
[0.013]

0.003
[0.013]

Export penetration 0.035
[0.025]

Share of exports to China 
* low skill dummy

–0.001
[0.005]

Share of exports to China 
* high skill dummy 

0.003
[0.006]

Share of exports to Brazil 
* low skill dummy

0.001
[0.008]

Share of exports to Brazil 
* high skill dummy 

0.052***
[0.016]

Table 9.6 Regression Results from Augmented Model, 1991–2003
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some subsectors and increased for others. With the exception of apparel 
and footwear, employment did not decline in sectors in which China and 
India had significant and growing shares of Argentina’s imports. Moreover, 
the two Asian economies still account for less than 6 percent of Argentina’s 
import bundle.

To take a more careful look at whether imports from China and India 
are responsible for the decline in manufacturing employment in Argentina, 
this analysis develops a dynamic econometric model, in which import 
penetration and export penetration can affect the level of employment 
through their impacts on domestic prices and productivity, while control-
ling for industry and time effects.

Results suggest that the rapid increase in import penetration in Argen-
tina’s manufacturing employment can only explain a small fraction 
(20 percent) of the large decline in manufacturing employment observed 
during the period. Imports from China had a slightly larger impact on 

Dependent variable: Employment (1) (2) (3)

Share of exports to 
EU � United States 
* low skill dummy 

0.007
[0.006]

Share of exports to 
EU � United States 
* high skill dummy 

0.002
[0.022]

Share of exports to India 
* low skill dummy

0.021
[0.012]

Share of exports to India 
* high skill dummy

0.021**
[0.008]

Constant 3.013**
[1.246]

2.973**
[1.261]

1.752
[1.656]

Hansen J Statistic/Sargan 0.0 0.0 0.0

2nd order auto-correlation (AC) 0.83 0.77 0.95

Observations: 364    

Source: Authors.
Note: Sector dummies are included in all regressions but are not reported. Robust 

standard error is in brackets. System GMM corresponds to one-step estimation. All 
continuous variables are expressed in logs. 

* Significant at 10 percent level.
** Significant at 5 percent level.
*** Significant at 1 percent level.

Table 9.6 Regression Results from Augmented Model, 1991–2003
(continued)
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manufacturing employment than imports from the rest of the world, 
probably because China is a relatively labor-abundant country. How-
ever, the marginal impact of imports from Brazil is twice as large as 
imports from China, although economically still insignificant. Imports 
from India or Argentina’s other two main trading partners (the European 
Union and the United States) do not seem to have any additional marginal 
impact (beyond the impact of import penetration) on manufacturing 
employment. 

Imports from both China and India tend to impose larger declines on 
the level of employment in unskilled-intensive sectors, although, again, the 
marginal effect on unskilled employment of imports from Brazil is twice 
as large as the effect of imports from China. Again, imports from other 
sources do not have a statistically significant impact when exploring the 
heterogeneity across skilled- and unskilled-intensive industries.

Perhaps a surprise, exports do not seem to contribute to manufacturing 
employment. The coefficient on export penetration is always positive, but 
never statistically so. Moreover, even if such coefficients were statistically 
significant, the magnitude of the impact is small, given the estimated coef-
ficients. This result holds regardless of the export destination, with the 
exception of India, but again the magnitude is negligible, suggesting that 
increases in exports are not accompanied by increases in manufacturing 
employment.

To conclude, the decline in Argentina’s manufacturing employment 
can only marginally be attributed to import competition from China and 
India, or from any other source for that matter. The “mighty giants” that 
could explain this decline are to be found somewhere else.

Annex

Data Sources

Table 9A.1 summarizes the data sources used in this chapter. The main 
data source for the analysis here is the UNIDO INDSTAT Database 
of Industrial Statistics at the 3-digit, ISIC Revision 2 nomenclature 
(UNIDO 2004). It comprises output, wages, employment, and value 
added data for 28 man ufacturing sectors, covering the years 1980–2003. 
The database was used as an instrument in our estimations. All variables 
(except for the number of employed people) were converted to 1976 
constant dollars using a GDP deflator retrieved from the U.S. Bureau of 
Economic Analysis.

In addition, we computed an initial capital stock using the ECLAC-PADI 
database, adjusted later using (scarce) gross fixed investment data found 
in the UNIDO database, applying the permanent inventory method. 
Trade data were gathered from UN Comtrade and then converted to 
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1976 constant U.S. dollars, except for transport costs, later used as an 
additional instrument in our econometric estimations. We calculated 
freight costs per mile using U.S. imports data from Argentina, gathered 
from U.S. International Trade Commission and Bureau of Labor Statis-
tics sources. Then we computed total freight costs, multiplying freight 
costs per mile by each trading partner’s distance to Argentina using the 
French Research Center in International Economics distance database. 
Finally, we applied a simple average to avoid collinearity issues with 
other explanatory variables. 

Another variable of interest used as an instrument in our estimations is 
the share of unskilled workers by industrial sector. This was gathered from 
Argentina’s INDEC (National Institute of Statistics and Census), using 
all permanent household surveys available for Greater Buenos Aires. Any 
 person with unfinished secondary education or less was considered low 
skilled throughout the whole sample. Because we found some gaps in the 
data, missing years were filled with the averages of immediate past and 
future observations, because it is highly unlikely that sudden structural 
changes in the skill intensity of each industry would be encountered from 
one year to another. 

Table 9A.1 Summary of Data: Available Years and Sources
Variable Years Sources

Output
Employment
Wages
Value added

1980–2003 UNIDO INDSTAT 
database

Capital stock 1980–2003 ECLAC-PADI / 
UNIDO INDSTAT

Transport cost 1991–2003 US ITC (International 
Trade Commission), 
BLS (Bureau of Labor 
Statistics), CEPII 
distance database, 
UN Comtrade

Imports and exports 1980–2003 UN Comtrade

Share of low-skill 
workers

1980, 1982, 1985,
1987, 1988, 
1990–2003

INDEC (National 
Institute of Statistics 
and Census), 
permanent household 
surveys of Greater 
Buenos Aires

Source: Authors.
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Variable Construction

1. Total import penetration for sector i in year t is defined by the ratio 
between imports (M) from a specific partner p (in this case, the world) and 
apparent consumption, calculated as

Penetration
M

Q X Mit

itp
p

it it it

=
− +

, (9A.1)

where consumption is the expression found in the denominator. Accord-
ingly, consumption equals output (Q) plus total imports (M) minus total 
exports (X) for each manufacturing sector i and year t. 

2. The total exports/consumption ratio for sector i in year t is defined 
by the ratio between exports (X) from a specific partner p (in this case, the 
world) and consumption:

Export
Consumption

X

Q X M
it

it
p

p

it it it

=
− +

. (9A.2)

3. Share of imports by trading partner is the ratio of imports M from 
partner p and total imports for each manufacturing sector i and year t:

S
M

M
I

it
p

p

it
p

p

it, =
∑ . (9A.3)

4. Share of exports by trading partner is the ratio of exports X to 
 partner p and total exports for each manufacturing sector i and year t:

S
X

X
X p

p

it
p

p

it

it, =
∑ . (9A.4)

Low (high) skill is a dichotomous variable that takes a value of 1 when 
a particular sector i in year t has a lower (higher) share of low (high) skilled 
workers compared with the industry average. 

Notes

 1. See Hoekman and Winters (2006) for a comprehensive survey on the recent 
empirical evidence on the effects of trade on employment.

 2. More dramatic, the manufacturing employment level in 2003 was only 
47 percent of its level in 1980.

 3. For a comprehensive analysis of the changes in Argentine industrial 
employment, see Altimir and Beccaria (1999), and Beccaria, Altimir, and Gonzalez 
Rozada (2003). Dussel Peters (2004) offers a comparative analysis with Mexico 
and Brazil.
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 4. See Berlinski (2004) for a detailed account of the Argentine trade liberaliza-
tion process in the 1990s.

 5. These indicators were calculated with data retrieved from ECLAC (2005).
 6. In some sectors (miscellaneous petroleum products and fabricated metal 

products) the employment contraction is mostly explained by the radical process 
of privatization of Argentina’s public sector in the 1990s.

 7. These three economies accounted for almost 70 percent of Argentina’s 
imports during the period 1980–2003.

 8. For instance, Tramutola, Castro, and Monat (2005) report a Grubel-Lloyd 
(GL) coefficient of 0.01 for Argentina-China trade in 2003 (and similar or lower 
figures for previous years). India displays similar values. The GL coefficient is 
a statistical indicator of the extent of intra-industry trade with the world or a 
partner within a sector or the whole manufacturing industry. The GL coefficient 
ranges from 1 to 0. A GL coefficient equal to 1 means that all trade in that trade 
flow is of an intra-industry nature; a GL equal to 0 means that trade is purely 
 interindustry. See Fontagne and Freudenberg (1997) for a complete explanation of 
the GL  coefficient and its variants.

 9. See Leibenstein (1966) for the classical explanation of the concept of 
x-efficiency.

10 . A more refined version of this model can be found in Castro (forthcom-
ing), featuring imperfect competition and explicit adjustment cost effects on 
labor demand.

 11. See the annex for a description of the methodology and statistical information 
used for the construction of each variable. 

 12. Our estimates for wages and lagged employment are within the range of 
estimates obtained for other countries in the region using similar specifications. 
Hamermesh (2004) provides a summary of the results of the existing econometric 
studies on trade and changes in the derived static and dynamic labor demand in 
Latin America.

 13. See Hamermesh (1993).
 14. Even though it is out of this chapter’s reach, we must highlight that 

a new Currency Board scheme was implemented in 1991, causing the real 
exchange rate to appreciate greatly, as in 1991 and 1992, thanks to lagging 
inflationary pressures.
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Factor Adjustment and Imports 
from China and India:

Evidence from Uruguayan 
Manufacturing

Carlos Casacuberta and Néstor Gandelman*

Introduction

Between 1984 and 2004, exports from China and India grew three times 
faster than world trade. Chinese and Indian exports represented 2.0 per-
cent of world trade in 1984, 3.6 percent in 1994, and 7.6 percent by 2004. 
While the overall importance of these exports is still relatively small,1 
there are hardly any signs that this trend toward increased world trade is 
slowing. Moreover, in some industries their joint shares in world markets 
can be much higher. For example, Chinese and Indian exports account for 
24 percent of world trade in textiles, apparel, and footwear (International 
Standard Industrial Classification [ISIC] 32). 

The importance of China and India as a share of Uruguay’s imports 
has grown even faster. Although the two countries jointly represented 

* The authors are grateful to Marcelo Olarreaga and Guido Porto for very 
helpful comments on an earlier version, and Caroline Freund and Guillermo 
Perry for their suggestions at a World Bank seminar. The authors also gratefully 
acknowledge Gabriela Fachola for her work with the database and in particular 
for the construction of the capital series and her valuable comments. All errors are 
the responsibility of the authors.
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less than 0.9 percent of Uruguayan imports in 1984, their share of Uru-
guayan imports in 2004 reached 6.3 percent (see figure 10.1).2 And again, 
in some industries the share of China and India in Uruguay’s imports is 
much higher: 17.2 percent for textiles, apparel, and footwear (ISIC 32) 
and 27.6 percent for manufacturing industries not elsewhere classified 
(ISIC 39) in 2004; see table 10.1.

The rapid growth of imports from these two unskilled-labor-abundant 
countries (China and India) is likely to impose factor adjustments in the 
Uruguayan manufacturing industry, especially for unskilled workers, but 
also for skilled workers and capital. The extent of these factor adjustments 
will depend on the size of adjustment costs, which will, in turn, determine 
the impact of China’s and India’s rapid growth on factor unemployment, 
and more important, economic efficiency. 

The objective of this chapter is to assess the impact of growing com-
petition from China and India on Uruguayan manufacturing firms and 
on their factor adjustments of unskilled labor, skilled labor, and capital. 
Are sectors more exposed to competition from China and India subject 
to larger adjustment costs? Are adjustment costs more important in the 
presence of surpluses, when firms need to reduce current employment 
levels, or in the presence of shortages, when firms need to increase their 
current employment levels? How does the impact of the growing presence 
of China and India differ for the adjustment of skilled workers, unskilled 
workers, and capital? The answers to these questions will shed some 
light on whether more attention needs to be paid to facilitating factor 
adjustment as exposure to Chinese and Indian competition increases, and 

Source: UN Comtrade.

Figure 10.1 Share of China and India in Uruguay’s Imports 
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whether the focus should be on hiring versus firing costs, capital versus 
labor, skilled versus unskilled workers, and so forth. 

The literature on trade and adjustment costs generally focuses on social 
adjustment costs measured by the impact of trade reforms on factor unem-
ployment. Baldwin, Mutti, and Richardson (1980) and Magee (1972) mea-
sured the number of workers falling in unemployment after a trade reform 
in the United States, as well as the duration of their unemployment, to pro-
vide estimates of the adjustment costs associated with the unemployment 
spell. Their estimates suggest that social adjustment costs represented only 
4 percent to 12 percent of the welfare gains associated with the reforms. 
Matusz and Tarr (1999) in a review of the literature confirmed that the 
measured net labor employment effect of trade reforms is generally small. 

It is tempting to extrapolate these conclusions to the Uruguayan manufac-
turing sector as it faces rising competition from China and India, but there 
are two problems with this approach. First, most of the existing  literature 
reviewed by Matusz and Tarr (1999) focuses on adjustment costs in the labor 
markets of developed countries. Regulation of factor markets in  Uruguay 
can be significantly more stringent than in the average Organisation for 
Economic Co-operation and Development country. According to the World 

Table 10.1 Share of Imports from China and India by Industry, 
1984, 1994, and 2004 
(percent)

ISIC
Industry 

description 1984 1994 2004

31 Food and 
beverage 0.1 0.0 1.1 

32 Textiles and 
apparel 0.9 5.8 17.2 

33 Wood and 
furniture 0.0 0.7 4.6 

34 Paper and 
products 0.0 0.1 0.6 

35 Chemicals 0.0 0.6 7.4 

36 Nonmetallic 
minerals 0.1 0.6 5.5 

37 Basic metal 
industries 0.0 0.0 1.2 

38 Machinery 0.2 2.0 9.8 

39 Other 
manufactures 1.9 6.9 27.6 

Source: UN Comtrade.
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Bank (2006), Uruguay ranks 111th out of 155 countries for ease of  starting a 
business, and 85th for overall business climate.3 Second, and more  important, 
by focusing on the impact on unemployment (or employment levels) to 
 capture factor adjustment costs, the literature assumes that firms are always 
at their desired levels of employment. If this is not the case, the small mea-
sured impact of trade opening on unemployment does not necessarily imply 
that adjustment costs are small, but rather that firms may be reluctant to fire 
or hire when subject to trade shocks, precisely because of the presence of very 
large factor-adjustment costs faced by firms (hiring and firing costs, training, 
loss of firm-specific human or physical capital, and the like). Putting it dif-
ferently, one should expect trade reforms to have little impact on unemploy-
ment levels in the presence of large factor-adjustment costs faced by firms 
(or private adjustment costs in Matusz and Tarr [1999] terminology). In the 
extreme case, in which adjustment costs are infinite, trade would have no 
impact on employment, and the earlier literature would have concluded that 
there are no (social) adjustment costs. This may be true, but there are very 
large opportunity costs in production efficiency (and probably employment) 
from the fact that firms face infinite factor-adjustment costs. 

This chapter assesses the extent to which factor adjustment is prevented 
by the presence of adjustment costs and whether the rising importance of 
China and India matters for the ease of factor adjustments among Uru-
guayan firms. The analysis follows Caballero, Engel, and Haltiwanger’s 
(1997) approach to the estimation of factor adjustment functions, which 
was recently applied by Casacuberta and Gandelman (2006) to a panel 
of Uruguayan manufacturing firms. The idea is simple. Without adjust-
ment costs, the level of factor employment chosen by firms depends only 
on current shocks and future expectations. In the presence of adjustment 
costs, it also depends on past factor employment decisions and the gap 
between the current level of factor employment and the “desired” level. 
The extent of factor adjustment is measured by the extent to which 
the gap between actual and desired levels gets closed. In the absence of 
adjustment costs, the gap would get fully closed, whereas in the presence 
of prohibitive adjustment costs, the gap will remain unchanged. 

A key step in this methodology is the construction of this desired level of 
factor employment. For labor, the analysis exploits the fact that hours are 
easily adjustable even though the level of employment is not, and assumes 
that in the absence of frictions firms have optimal levels of hours per worker. 
This assumption has substantial empirical support and has been used by 
Caballero, Engel, and Haltiwanger (1997) and Casacuberta and Gandelman 
(2006) to estimate factor adjustment functions. For capital, it is assumed 
that if plants did not face capital adjustment costs, technology is such that 
plants would always keep the same capital-to-energy ratio (as in Casacu-
berta and Gandelman 2006). The optimal number of hours, energy, and 
materials demanded by each firm of the less  flexible factors of production 
(skilled and unskilled workers and capital) are derived using a textbook firm 
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maximization problem. Finally, to answer the questions raised earlier, once 
the adjustment functions for each factor are obtained, the analysis explores 
the potential heterogeneity of factor adjustment for firms exposed to differ-
ent levels of import competition from China and India. 

Results suggest that factor adjustment costs could be large in the Uru-
guayan manufacturing sector, replicating the results of Casacuberta and 
Gandelman (2006). Firms with a factor surplus equal to 50 percent of 
the firm’s current level of employment would generally only cut between 
10 percent and 20 percent of the shortage or surplus, depending on the 
factor. Similar values were obtained for firms facing a factor shortage of 
100 percent. Factor adjustment also tends to show lumpiness, that is, a 
larger proportion of the gap between observed and desired levels of factor 
employment is closed in the presence of large surpluses or shortages. In the 
case of very large factor surpluses, adjustments are larger for skilled work-
ers and capital, suggesting larger adjustment costs for unskilled workers. 
For small factor shortages and surpluses, adjustment costs faced by firms 
when hiring workers (search, recruiting, and training costs) are smaller 
than those faced when firing workers (severance payments and negative 
effects on the morale of other employees). Thus, low levels of volatility are 
desirable because they will lead to higher levels of employment. Conversely, 
for large shortages and surpluses, adjustment costs faced by firms when 
hiring workers are larger than those faced when firing workers. Thus, high 
levels of volatility may be costly when measured by employment. 

Firms exposed to higher levels of competition from China tend to face 
higher adjustment costs when firing unskilled workers, but smaller adjust-
ment costs when hiring unskilled workers. To take full advantage of the 
efficiency gains associated with the reallocation of workers to more pro-
ductive firms, one would have to address the high costs of firing workers 
for firms subject to high import competition from China. For the other 
two factors, there is not a large difference in adjustment costs between 
firms exposed to Chinese competition and those that are not so exposed. 

For firms exposed to high levels of competition from India, factor 
adjustments differ for unskilled workers, skilled workers, and capital. For 
skilled workers, factor adjustments are smaller when facing significant 
import competition from India, suggesting larger adjustment costs in both 
the firing and the hiring of skilled workers, at least for relatively large 
factor shortages. We observed for unskilled workers a pattern similar to 
that observed for firms subject to import competition from China (except 
for very large shortages or surpluses). Capital adjustment is smaller for 
firms subject to higher import competition from India in the presence of 
surpluses, suggesting higher capital adjustment costs, also. 

The next section describes the empirical methodology used to estimate 
adjustment functions and the role played by the growing importance of 
China and India on factor adjustment. The third section describes the data 
and the fourth provides the results. The final section concludes.
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Estimation of Firms’ Factor Adjustment

In the traditional model without adjustment costs, firms’ employment 
(capital) choice depends only on current shocks and future expectations.4 
In the presence of adjustment costs, the choice also depends on past 
employment (capital) decisions and on the gap between the actual level 
of employment (capital) and the desired level. The analysis uses the nota-
tion U*, S*, and K* and U, S, and K for the desired and actual levels of 
unskilled labor, skilled labor, and capital, respectively. 

The extent of factor adjustment is defined as the ratio of the changes 
in factor usage levels to the average of the factor’s past and present values 
(which allows for entry and exit of firms), following Davis and Haltiwan-
ger (1992), and Davis, Haltiwanger, and Schuh (1996).5 Using the notation 
Δ for the rates of growth yields
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Before a firm adjusts its factors of production, the employment (capi-
tal) shortage at time t can be defined as the difference between the 
desired level of employment (capital) at time t and the actual level at 
time t – 1. Paralleling the previously defined growth rates, the shortage 
rate is expressed as a fraction of the average of the present desired level 
and the past observed level. More formally, factor shortages (ZUjt, ZSjt, 
and ZKjt) are given by
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The adjustment function of each factor is then defined as the share of the 
gap that is actually closed, following Eslava et al. (2005) and  Casacuberta 
and Gandelman (2006). Hence, adjustment functions (AUjt, ASjt, and 
AKjt) are given by

AU
U

ZU

AS
S

ZS

AK
K

ZK

jt
jt

jt

jt
jt

jt

jt
jt

jt

=

=

=

Δ

Δ

Δ

,

,

.

and (10.3)

The next step is to characterize such adjustment functions according 
to the shortages in all three factors. It is relevant to consider the case in 
which the adjustment function in each factor is not independent of the 
shortages observed in the other two. The analysis follows a paramet-
ric strategy in which capital and labor shortages each are allowed to 
depend on their own shortage, on the other factors’ shortages, and on 
interactive terms. The adjustment functions are not restricted to being 
linear and different intercepts and slopes are allowed for shortages and 
surpluses (or negative shortages). These variations are necessary because 
the causes of adjustment costs associated with creation differ from those 
associated with destruction. For instance, hiring new employees entails 
search, recruiting, and training costs while firing current employees is 
associated with severance payments and eventual effects on the morale 
of remaining employees.

Rearranging equation (10.3), and solving for the observed factor adjust-
ment yields the basic specifications, omitting the asymmetric interactions 
for positive shortages. They are6 
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Casacuberta and Gandelman (2006) found that nonlinear terms and inter-
action terms were often significant explanatory variables for the  adjustment 
process of Uruguayan manufacturing firms; therefore, such terms are also 
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used here. A positive and statistically significant nonlinear coefficient would 
indicate that a firm with a larger gap between desired and actual factor lev-
els adjusts more. This suggests the presence of fixed adjustment costs. These 
fixed costs cause the adjustment decisions to be lumpy. The significance of 
the interaction terms indicates that shortages of other factors are relevant 
to the adjustment process. A negative sign on the interaction term implies 
that large shortages of one factor lead to less responsiveness in the adjust-
ment of other factors when these other factors exhibit shortages, and larger 
responsiveness when these other factors exhibit surpluses. 

Finally, to assess whether firms subject to more import competition 
from China and India face different adjustment functions, the right-hand 
side of equation (10.4) includes an interaction of the shortage of each fac-
tor with the share of imports coming from either China or India, allowing 
again for different slopes for positive and negative shortages.7 Interactions 
that are significant would suggest that firms subject to stronger competi-
tion from China and India face different adjustment costs. A negative sign 
on the coefficient suggests that the adjustment is smaller (larger adjust-
ment costs) in the presence of shortages and larger (smaller adjustment 
costs) in the presence of surpluses. 

To estimate equation (10.4), the analysis needs an estimation of the 
desired level of factor employment, that is, the level of employment in 
the absence of adjustment costs. These estimates are borrowed from 
Casacuberta and Gandelman (2006), and consist of solving the profit 
maximization problem faced by each firm in the absence of adjustment 
costs, and deriving the firm’s optimal (or desired) factor demand.8 The 
parameters of the production function and total factor productivity at the 
firm level are estimated using Levinsohn and Petrin’s (2003) methodology 
to control for selection and simultaneity problems (that is, in a panel, 
the econometrician only observes surviving firms, and factor demand 
depends on the productivity of those firms). For a more detailed descrip-
tion of how desired levels of employment are obtained, see section 3 of 
Casacuberta and Gandelman (2006).

Data

The analysis uses annual establishment-level observations from the Manu-
facturing Survey conducted by the Instituto Nacional de Estadística (INE) 
for the period 1982–95 (INE has not made any of the surveys conducted 
after 1995 publicly available). The survey-sampling frame encompasses all 
Uruguayan manufacturing establishments with five or more employees. 

The INE divided each four-digit ISIC sector into two groups. All estab-
lishments with more than 100 employees were included in the survey. The 
random sampling process for firms with fewer than 100 employees satisfies 
the criterion that the total employment of all the selected  establishments 
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must account for at least 60 percent of total employment in the sector 
according to the economic census (1978 or 1988). 

The data for the whole period are actually obtained from two subsample 
sets: from 1982 until 1988, and from 1988 until 1995. In 1988, the Second 
National Economic Census was conducted. After that, the INE made a 
major methodological revision to the manufacturing survey and changed 
the sample of establishments. The statistical analysis in this chapter controls 
for the sample of origin. Firms entering the sample in 1988 behave similarly 
to the firms from the old sample with regard to factor adjustment. 

In total, 627 different establishments are present in at least one period. 
There are 208 starting in 1982, of which just 185 made it to 1995. The 
1988 sample is composed of 304 establishments included for the first time 
in that year, and 254 from the old sample, not all of which were followed 
in subsequent years.

To construct the establishment capital stock series, the analysis fol-
lows a methodology close to Black and Lynch (1997). The 1988 census 
reports information on capital stock. The analysis uses machinery capital. 
Overestimation of the amount of depreciation is avoided by calculating 
an average depreciation rate by industrial sector and year. The resulting 
depreciation rate is then used for all firms within each sector yearly. The 
value of assets sold is excluded from the measure of capital, assuming 
assets have been totally depreciated at that point. Thus, the equation for 
estimating the capital stock for years later than 1988 is

K K I Kjit jit jit it jit= + −− −1 1δ ,
 (10.5)

with
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where j indexes firms, i the industrial sector, and t the year. K is the capital 
stock, I is amount invested, δ is the depreciation rate, and D is deprecia-
tion in pesos. 

For years before 1988, the equation is reversed and each year’s capital 
is obtained by subtracting each year’s investment and applying a deprecia-
tion factor. The depreciation rate before 1988 was not available and was 
estimated using 1988 data. A simple ordinary least squares model was run 
for the log of total depreciation conditional on the log of gross output, 
capital stock, total hours, and electricity usage. This model predicted the 
pre-1988 depreciation levels:
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Table 10.2 Estimated Parametric Adjustment Functions and 
China’s Imports, 1982–95 
Variable Skilled labor

adjustment
Unskilled labor

adjustment
Capital

adjustment

Constant 0.07805
[0.02292]***

0.14387
[0.02274]***

0.06312
[0.02197]***

Positive shortagea 0.11968
[0.03944]***

0.15604
[0.03653]***

0.03065
[0.03610]

(Shortage skilled)2 0.18656
[0.01049]***

0.03108
[0.01208]**

–0.0037
[0.01227]

(Shortage skilled)2 × 
Positive

–0.09338
[0.01721]***

(Shortage unskilled)2 –0.00414
[0.01430]

0.10413
[0.01209]***

–0.03261
[0.01363]**

(Shortage unskilled)2 × 
Positive

–0.09534
[0.01897]***

(Shortage capital)2 –0.00942
[0.01102]

0.02626
[0.01001]***

0.18195
[0.00751]***

(Shortage capital)2 × 
Positive

–0.14658
[0.01375]***

The share of imports from China and India were obtained at the 5-digit 
level of the Standard International Trade Classification from UN Com-
trade, and filtered into the 4-digit level of the ISIC to match the industry 
description of the manufacturing survey. The evolution of the import 
shares is shown in table 10.1. On average, imports from China are two to 
eight times larger than imports from India.

Results

The results of the estimation of the adjustment functions in equation 
(10.4), including the interaction terms for positive shortages and the 
share of imports from China and India, are reported in table 10.2 for the 
interaction with China’s import share, and table 10.3 for the interaction 
with India’s import share.9 

The significance and positive coefficient for the variable positive short-
age for skilled and unskilled labor indicates that there are asymmetries in 

(continued)
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Table 10.2 Estimated Parametric Adjustment Functions and 
China’s Imports,1982–95 (continued)

Variable
Skilled labor
adjustment

Unskilled labor
adjustment

Capital
adjustment

(Shortage skilled) × 
(Shortage unskilled)

–0.04244
[0.01403]***

0.01477
[0.01249]

0.02543
[0.01625]

(Shortage skilled) × 
(Shortage capital)

–0.02915
[0.01272]**

–0.00913
[0.01401]

–0.00383
[0.01227]

(Shortage unskilled) × 
(Shortage capital)

0.02288
[0.01634]

–0.05743
[0.01208]***

–0.05466
[0.01088]***

Constant × Chinab –0.44954
[0.36462]

0.46141
[0.36578]

–0.34021
[0.46811]

Positive shortage × 
China

0.9443
[0.63399]

–0.06473
[0.55996]

–0.09696
[0.63970]

(Shortage skilled)2 × 
China

0.16794
[0.20034]

(Shortage skilled)2 × 
Positive × China

–0.45834
[0.33521]

(Shortage unskilled)2 × 
China

–1.13997
[0.16753]***

(Shortage unskilled)2 × 
Positive × China

1.95618
[0.35506]***

(Shortage capital)2 × 
China

–0.11391
[0.30230]

(Shortage capital)2 × 
Positive × China

0.84503
[0.41907]**

Observations 4,861 4,861 4,861

Number of 
establishments 625 625 625

R-squared 0.30 0.31 0.38

Source: Authors’ calculations.
Note: Regressions include firm fixed effects. Standard errors are in brackets and 

are corrected for clustering within ISIC 4-digit industries. 
a. Positive shortage is a dummy that takes the value 1 for all observations where 

there is a positive shortage.
b. China is the share of imports from China in overall imports at the ISIC 4-digit 

level.
*Significant at 10 percent level.
**Significant at 5 percent level.
***Significant at 1 percent level.
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Table 10.3 Estimated Parametric Adjustment Functions and 
India’s Imports, 1982–95

Variable
Skilled labor
adjustment

Unskilled labor
adjustment

Capital
adjustment

Constant 0.08465
[0.02318]***

0.17366
[0.02346]***

0.0601
[0.02198]***

Positive shortagea 0.12463
[0.03971]***

0.11988
[0.03740]***

0.03279
[0.03618]

(Shortage skilled)2 0.17895
[0.01098]***

0.03111
[0.01226]**

–0.00178
[0.01229]

(Shortage skilled)2 × 
Positive

–0.09673
[0.01758]***

(Shortage unskilled)2 –0.00574
[0.01429]

0.06263
[0.01324]***

–0.03227
[0.01365]**

(Shortage unskilled)2 × 
Positive

–0.0394
[0.01952]**

(Shortage capital)2 –0.01233
[0.01106]

0.02589
[0.01015]**

0.18442
[0.00748]***

(Shortage capital)2 × 
Positive

–0.14435
[0.01379]***

(Shortage skilled) × 
(Shortage unskilled)

–0.04293
[0.01401]***

0.00781
[0.01263]

0.01954
[0.01634]

(Shortage skilled) × 
(Shortage capital)

–0.0263
[0.01282]**

0.0034
[0.01420]

0.00156
[0.01229]

(Shortage unskilled) × 
(Shortage capital)

0.02277
[0.01642]

–0.05985
[0.01225]***

–0.05533
[0.01086]***

Constant × Indiab –2.00292
[1.17640]*

–2.61286
[1.18570]**

–0.05905
[1.13801]

Positive shortage × 
India

0.03733
[1.88626]

5.63713
[1.87061]***

–0.66106
[1.61349]

(Shortage skilled)2 × 
India

2.3584
[0.96902]**

(Shortage skilled)2 × 
Positive × India

0.2264
[1.51973]

(Shortage unskilled)2 × 
India

3.43413
[0.90142]***

(Shortage unskilled)2 × 
Positive × India

–4.50428
[1.07073]***

(continued)
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Table 10.3 Estimated Parametric Adjustment Functions and 
India’s Imports, 1982–95 (continued)

Variable
Skilled labor
adjustment

Unskilled labor
adjustment

Capital
adjustment

(Shortage capital)2 × 
India

–1.11407
[0.57543]*

(Shortage capital)2 × 
Positive × India

1.48336
[0.78641]*

Observations 4,861 4,861 4,861

Number of 
establishments 625 625 625

R-squared 0.30 0.29 0.38

Source: Authors’ calculations.
Note: Regressions include firm fixed effects. Standard errors are in brackets and 

are corrected for clustering within ISIC 4-digit industries. 
a. Positive shortage is a dummy that takes the value 1 for all observations where 

there is a positive shortage.
b. India is the share of imports from India in overall imports at the ISIC 4-digit 

level.
*Significant at 10 percent level.
**Significant at 5 percent level.
***Significant at 1 percent level.

the adjustments for these two factors (for capital the coefficient is posi-
tive, but small and insignificant). The positive value for positive shortage 
suggests that, everything else equal, it is easier to adjust in the presence 
of shortages (when the desired level is larger than the actual level): hiring 
adjustment costs are smaller than firing costs. 

However, the interaction of the dummy positive shortage with factor 
shortages is negative and significant, which suggests that the slope of the 
adjustment function is different for factor shortages than it is for sur-
pluses. The negative coefficient suggests that the slope of the adjustment 
function is smaller for shortages than for surpluses. Thus, it is possible that 
factor adjustment is larger for very large surpluses (for example, firm exit) 
than for very large shortages (for example, firm entry), despite the fact that 
adjustment functions have a higher intercept for positive shortages (in the 
case of skilled and unskilled labor).

Adjustment always increases with the size of the shortage—all the 
coefficients on factor shortages are positive and statistically signifi-
cant (except sometimes for those of other factor shortages, more on 
this below). This illustrates the lumpiness of the adjustment process: a 
larger percentage of the gap is closed in the presence of large shortages 
or surpluses. 
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Interaction terms with other factor shortages are not always signifi-
cant, suggesting that other factor shortages do not necessarily affect the 
adjustment process. However, when they are significant, they always have 
a negative coefficient, suggesting that it is harder to adjust in the presence 
of other factor shortages (all these results are consistent with Casacuberta 
and Gandelman 2006).

Are Adjustment Costs Different When Facing Import 
Competition from China and India?

Let’s start with the estimates for China in table 10.2. For skilled labor, 
none of the interaction terms with the import share from China are signifi-
cant, suggesting that the adjustment costs associated with skilled labor for 
firms facing strong competition from China are not different from those 
of firms facing no competition from Chinese imports. The presence of 
China, however, is felt on the adjustment cost for unskilled workers. Both 
interaction terms with shortages and shortages interacted with the positive 
shortage dummy are significant, but they have different signs. In the case 
of shortages, the coefficient is negative, suggesting that the adjustment is 
smaller (and adjustment costs larger) for unskilled workers in the presence 
of surpluses. However, when interacted with the positive shortage dummy 
the coefficient is positive, and larger than the coefficient on shortages, sug-
gesting that in the presence of positive shortages the adjustment is larger: 
it is easier to hire unskilled workers. For capital, only the interaction with 
the positive shortage dummy is significant. The coefficient is positive, sug-
gesting that firms subject to strong competition from China find it easier 
to adjust in the presence of capital shortages. 

Note that the analysis does not imply causality here because it is pos-
sible that smaller adjustment costs allow for higher import penetration 
from China. However, one may wonder why the adjustment costs are 
smaller in the presence of shortages and larger in the presence of surpluses 
when firms are exposed to import competition from China. One potential 
explanation lies in the perceived volatility of Chinese imports. If Chinese 
imports are perceived to be more volatile than imports from other regions 
(because China is a new player in world markets, is a relatively more dis-
tant trading partner, and has large cultural and business practices differ-
ences), then one would expect firms to be more reluctant to fire workers 
and more willing to hire workers when exposed to more import com-
petition from China than from more established and better-understood 
trading partners. The data confirm this with coefficients of variation for 
imports from China and India that are each twice the coefficient of varia-
tion of imports from the rest of the world. 

Results for India in table 10.3 suggest that the adjustment of all factors 
varies in the presence of stronger import competition from India. Because 



adjustment and imports in uruguay 305

a number of interactions with India’s import shares are significant, and 
have different signs, it is difficult to assess the direction of this heterogene-
ity by simply looking at the sign of the coefficients. More generally, the 
statistical significance of the coefficients does not necessarily imply that 
the differences in adjustment are economically meaningful.

To assess how important these differences in adjustment are in the 
presence of import competition from China and India, the analysis 
simulates the predicted adjustment using the coefficients reported in 
tables 10.2 and 10.3 for different levels of factor shortages and sur-
pluses, as well as for different levels of import competition from either 
China or India. Because interaction terms with other factor shortages 
are sometimes insignificant, for the purpose of this exercise they are all 
set to zero. The predicted adjustment is then plotted for different levels 
of factor shortages in figures 10.2 through 10.4 for China and figures 
10.5 through 10.7 for India. 

In figures 10.2 through 10.7, negative shortages (surpluses) in the hori-
zontal axis indicate that the past level of factor employment is above 
the desired level. Hence, to close this gap the firm needs to reduce the 
 employment level of this factor (fire some of this factor). For positive 
shortages, past levels of factor employment are below the desired level 
and to close the gap the firm needs to increase the employment of this 

Figure 10.2 Adjustment Functions for Skilled Labor: 
Impact of Imports from China, 1982–95

Source: Authors’ calculations.

0
0.1

0.2
0.3
0.4
0.5
0.6

0.7
0.8

0.9
1.0

–2.0 –1.6 –1.2 –0.8 –0.4 0 0.4 0.8 1.2 1.6 2.0

factor shortage

p
ro

p
o

rt
io

n
 o

f 
g

ap
 c

lo
se

d

No imports from China

Imports from China = 4 percent of total imports

Imports from China = 8 percent of total imports



306 china’s and india’s challenge to latin america     

Figure 10.3 Adjustment Functions for Unskilled Labor: 
Impact of Imports from China, 1982–95

Source: Authors’ calculations.
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Figure 10.4 Adjustment Functions for Capital: 
Impact of Imports from China, 1982–95

Source: Authors’ calculations.
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Figure 10.5 Adjustment Functions for Skilled Labor: 
Impact of India’s Imports, 1982–95

Source: Authors’ calculations.
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Figure 10.6 Adjustment Functions for Unskilled Labor: 
Impact of India’s Imports, 1982–95 

Source: Authors’ calculations.
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factor  (hire some of this factor). As argued when discussing equation 
(10.2), factor shortages vary between –2 (exit of the firm) and +2 (entry 
of a new firm). However, reasonable values of factor shortage or surplus 
are between –0.66 and 0.66. This corresponds to a factor shortage of 
100 percent (the firm’s desired level of factor employment is twice its cur-
rent level) and a factor surplus of 50 percent (the firm’s desired level of 
factor employment is half its current level). The vertical axis measures the 
proportion of the gap that was closed, and it varies between 0 and 1. 

Figure 10.2 confirms that for firms subject to strong competition from 
China, the adjustment of skilled labor is not different from that of firms 
not subject to import competition from China. Figure 10.3 also confirms 
that the adjustment cost of unskilled workers faced by firms subject to 
competition from Chinese imports is larger in the presence of unskilled 
labor surpluses, but smaller in the presence of large unskilled labor short-
ages. Figure 10.4 confirms that for capital, the adjustment cost in the 
presence of shortages is smaller for firms subject to import competition 
from China. 

Figures 10.5 through 10.7 confirm that there are important differences 
in the adjustment costs faced by firms subject to import competition from 
India. Figure 10.5 suggests that for relatively small shortages or surpluses 
(between –0.66 and 0.66) of skilled labor, the adjustment cost is larger 
for firms facing higher competition from India. For unskilled workers, we 

Figure 10.7 Adjustment Functions for Capital: 
Impact of Imports from India, 1982–95 

Source: Authors’ calculations.
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observe a similar pattern (at least for relatively small shortages and sur-
pluses) to the pattern observed for unskilled labor when firms are exposed 
to import competition from China (see figures 10.3 and 10.6). For capital, 
adjustment costs seem to be larger in the presence of large surpluses (see 
figure 10.7). 

How Large Are Factor Adjustment Costs?

The previous subsection showed that adjustment costs tend to be larger 
for firms subject to import competition from China and India, except 
for unskilled workers in the presence of surpluses. For other factors, 
 adjustment costs are either unchanged when subject to import competition 
from China and India, or adjustment costs tend to be larger.

Moreover, the size of these adjustment costs can be quite large. For 
example, a firm that would like to double the level of all factors (factor 
shortage = 0.66; see equation [10.2]) would actually increase its level of 
skilled workers by only 20 percent, its level of unskilled workers by 30 
percent, and its level of capital by 10 percent (see figures 10.2 through 
10.7 for values of factor shortage = 0.66). This suggests strong adjustment 
costs on the hiring side for Uruguayan manufacturing firms. Similarly, a 
firm that would like to cut all levels of factor employment by half (fac-
tor shortage = –0.66) would reduce its level of skilled workers by only 
5 percent (10 percent of 50 percent), its level of unskilled workers by 
10 percent (20 percent of 50 percent) and its level of capital by 5 percent 
(10 percent of 50 percent); see figures 10.2 through 10.7 at factor short-
age equal to –0.66. Again, this signals some important adjustment costs, 
which would have important consequences on unemployment levels and 
economic efficiency.

Finally, a quick look at figures 10.2 and 10.3 for China and 10.5 and 
10.6 for India confirms, as suggested earlier, that the intercepts of adjust-
ment functions are higher for both unskilled and skilled workers, but the 
slopes tend to be smaller than in the absence of import competition from 
China and India. Thus, for very small shortages and surpluses, the overall 
adjustment is larger on the creation side (positive shortages), but for very 
large shortages and surpluses the adjustment is smaller on the destruction 
side (surpluses). 

These results have some interesting implications. In the presence 
of low volatility of economic activity (with a mean of zero to make 
the argument simpler), the fact that adjustment costs are larger on the 
destruction side (firing workers) than on the creation side (hiring work-
ers) suggests that the overall impact of low volatility in employment 
is positive. It allows more efficient firms to expand rapidly while less 
efficient firms are more reluctant to fire their workers. However, in the 
presence of high volatility, the opposite is true and the adjustment cost 
is smaller on the destruction side (firing workers) than on the creation 
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side (hiring workers). The impact on employment is, therefore, likely 
to be negative.

With regard to policy targeting, the fact that adjustment costs are larger 
on the destruction side (firing workers) for small shortages and surpluses, 
but larger on the creation side for very large shortages and surpluses (firm 
entry and exit), also has some interesting implications. Policies should con-
centrate on reducing the adjustment costs faced by firms when firing workers  
(for example, severance payments and mobility of pension schemes), and on 
the adjustment costs faced by firms trying to enter the market. According 
to World Bank (2006), among other procedures, Uruguayan firms need to 
deposit the equivalent of 151 percent of the national income per capita to 
obtain a business registration number. This is six times higher than the aver-
age level in Latin America and the Caribbean, and this ranks Uruguay 116th 
out of 155 countries for ease of starting a business. 

Conclusion

Adjustment costs faced by capital, skilled labor, and unskilled labor are 
nontrivial in the Uruguayan manufacturing sector; this has consequences 
for factor unemployment and economic efficiency. For skilled and unskilled 
labor, adjustment costs tend to be larger in the presence of small surpluses 
(when the firms need to fire workers) than in the presence of small short-
ages (when the firm needs to hire workers). However, for large surpluses 
and shortages (for example, exit and entry of firms), adjustment costs are 
larger on the entry side. These results suggest that to introduce more effi-
ciency and generate more employment in the Uruguayan manufacturing 
sector, policy makers should focus on reducing adjustment costs for those 
firms that would like to fire workers (severance payments, mobility of pen-
sion schemes, and the like) and those that would like to enter the market 
(reduction of the number of bureaucratic procedures required, the number 
of days it takes, and the cost of the business registration license).

These asymmetries in adjustment costs for small versus large shortages 
and surpluses have some interesting implications for employment. In the 
presence of low levels of volatility, the economy is likely to experience 
reductions in unemployment, whereas for high levels of volatility the econ-
omy is likely to experience increases in unemployment. This underscores 
the importance of credible and stable economic policies that do not allow 
for high economic volatility.

The growing importance of China and India in world markets, and in 
the Uruguayan manufacturing sector, seems to be increasing the need for 
addressing the adjustment costs of all factors in the presence of factor sur-
pluses, but in particular for unskilled labor. Adjustment costs faced by firms 
subject to strong Chinese and Indian competition seem to be  particularly 
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large for firms that would like to reduce their levels of unskilled labor. 
For firms experiencing factor shortages, however, adjustment costs seem 
to be smaller when subject to import competition from China and India 
(except perhaps for small shortages of skilled labor when subject to import 
competition from India).

What can explain the asymmetry between shortages and surpluses 
when examining the impact of the growing importance of China and 
India on factor adjustment costs? One potential explanation is in the 
perceived volatility of Chinese and Indian imports. If Chinese and Indian 
imports are perceived to be more volatile than imports from other 
regions (because China and India are new players in world markets, 
are relatively more distant trading partners, and have large cultural and 
business practices differences), then one would expect firms to be more 
reluctant to fire workers and more willing to hire workers when exposed 
to more import competition from China than from more established and 
better-understood trading partners. The data confirm this, with a coef-
ficient of variation for imports from China and India that is twice the 
coefficient of variation of imports from the rest of the world. Addressing 
the causes of this volatility (which can sometimes be policy induced, for 
example, antidumping duties, nontariff barriers, and the like) is likely 
to help reduce adjustment costs in the presence of surpluses. An alterna-
tive explanation is in the degree of substitution between domestically 
produced goods and Chinese and Indian goods. Other studies (Facchini 
et al. 2007) have found that in Latin America, and the Southern Cone in 
particular, this elasticity tends to be higher than the elasticity of substi-
tution between domestically produced goods and imports from the rest 
of the world. If this were the case, the increase in import penetration 
from China and India could be signaling new market opportunities, and 
could increase the amount of information available for domestic firms 
regarding domestic market potential. This information would reduce the 
adjustment costs for firms experiencing factor shortages. Similarly, for 
firms experiencing factor surpluses, the information regarding growing 
domestic market potential is likely to make such firms more reluctant to 
reduce their factor employment in the presence of adjustment costs on 
the destruction side.

Notes

 1. Note that China’s share is seven times larger than India’s share.
 2. This was partly helped by the reestablishment of diplomatic relationships 

between Uruguay and China in 1988.
 3. The presence of a relatively large informal sector, which represents 50 per-

cent of gross domestic product, suggests that these regulatory barriers may be easily 
overcome in the informal sector.
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 4. This section closely follows Casacuberta and Gandelman (2006).
 5. A feature of these growth rates is that they are bound between –2 and 2. 

They take the value –2 when the firm exits and the value 2 when the firm enters. 
There is a monotonic relationship between the rates of growth so defined and 
the usual ones. Let G x x x x g x x xjt jt jt jt jt jt jt jt jt= − + = −− − − −( )/( )( ) and ( )/1 1 1 11 2/ , and 
it can be shown that they are both related by g G Gjt jt jt= −2 2/( ).

 6. Note that factor shortages are squared for interpretation purposes. For 
positive shortages, an increase in this variable indicates that the (positive) factor 
shortage is increasing, whereas for negative shortages, an increase in this variable 
indicates that the (negative) factor shortage is declining. 

 7. This is identical to the approach followed by Eslava et al. (2005) to exam-
ine the impact of Colombian deregulation on factor adjustment, and Casacuberta 
and Gandelman (2006) to examine the impact of trade openness on factor adjust-
ment in Uruguay. 

 8. This assumes separability between the production function and the factor 
adjustment functions. 

 9. We also run it with the interaction of the joint China and India import 
share. Results were statistically not different from the ones reported in table 10.2 
for China, probably because of the relative larger size of Chinese imports.
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