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How Sensitive Are Latin American Exports to
Chinese Competition in the U.S. Market?

hinese exports increasingly compete with Latin American and Caribbean

products in world markets.! Competition in the U.S. market is particu-

larly relevant. The United States has been Latin America’s most impor-
tant trade partner throughout the postwar era. Trade with the United States
stood at 60 percent of the region’s total world trade in 2000, up from less than
47 percent in 1960 and a low of 37 percent in 1978.? Latin America has also
been an important trade partner for the United States, although the region’s
share has fluctuated over the last three decades. Trade with Latin America as
a share of total trade fell in the 1980s, but it has picked up since then. U.S.-
China trade has also increased its share, growing from basically zero in the
1960s to more than 5 percent currently.

The remarkable growth of U.S. trade with China and the challenges it por-
tends for Latin American countries are evident in U.S. import data (see table 1).
From 1990 to 2003, Latin American exports to the United States increased
from $58 billion to $196 billion, growing at an annual rate of 6.9 percent in
real terms. Since U.S. imports from the world as a whole grew at 4.8 percent
over the same period, Latin America’s share of the U.S. market rose from 13.5
in 1990 to 17.5 in 2003. Chinese sales to the United States, however, grew at
a breakneck 16.6 percent annually, reaching $147 billion in 2003. China’s
dynamic export performance led to a fourfold increase in the country’s share
of U.S. imports to 13.2 percent in 2003.

Although Latin America as a whole had a fair export performance over the
last decade, aggregate figures mask important differences among countries

Loépez-Cdérdova is with the Inter-American Development Bank; Micco is with the Ministry
of Finance of Chile; Molina is a third-year doctoral student at the University of California—
San Diego.

1. See Devlin, Estevadeordal, and Rodriguez (2006).

2. By trade, we mean here the sum of exports and imports.
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in the region. The lion’s share of the growth in exports from Latin America,
more than 80 percent, came from Mexico, which increased its share of the
U.S. market from 6.0 to 11.5 percent from 1990 to 2003. Over the same
period, exports from Caribbean, Andean, and other South American coun-
tries grew more slowly than world exports to the United States; only Central
America, along with Mexico, performed better than the world as a whole.
Moreover, even Mexico has not been able to keep up with China’s dynamic
export performance, despite being bound to the United States by geography
and the North American Free Trade Agreement. By 2003, China had sur-
passed Mexico as the United States’ second most important import supplier,
after Canada.

Aggregate trade figures also hide differences in the sectoral composition
of Chinese and Latin American exports to the United States (table 2). Latin
America is an important supplier of agricultural and mining products (includ-
ing oil) to the United States, with respective shares of around 50 and 30 per-
cent of U.S. import demand. Close to a quarter of all Latin American exports
consists of nonmanufacturing goods; this figure is as high as three-quarters in
the case of the Andean countries. At the opposite extreme, Mexico has the
highest share of manufacturing exports to the United States (86 percent), fol-
lowed by Central America and South America excluding the Andean coun-
tries (84 percent in both cases).?> Central American countries saw a particularly
significant change in the composition of their exports, with a twenty percent-
age points drop in the share of agricultural exports compensated by an equal
rise in manufacturing. In contrast to Latin America, China is a relatively
insignificant supplier of agricultural and mining exports, while manufactures
represent over 99 percent of exports to the United States.

We find important differences within the manufacturing sector, as well
(table 3). In 2003, approximately a fifth of all Chinese exports to the U.S. mar-
ket was in leather goods (including footwear), textiles, and apparel, compared

3. The Latin American data are disaggregated into five subgroups, with the Andean coun-
tries classified separately from the rest of South America. Throughout the paper, we use the
term South America to cover the following set of countries: Argentina, Brazil, Chile, French
Guiana, Guyana, Paraguay, Suriname, and Uruguay. The Andean countries are Bolivia, Colom-
bia, Ecuador, Peru, and Venezuela. The set of Central American countries includes Belize,
Costa Rica, El Salvador, Guatemala, Honduras, Nicaragua, and Panama. The Caribbean sub-
group is composed of Antigua and Barbuda, Aruba, Barbados, Bermuda, Cuba, Dominica,
Dominican Republic, Grenada, Haiti, Jamaica, Netherlands Antilles, Saint Kitts and Nevis,
Saint Lucia, Saint Vincent and the Grenadines, the Bahamas, Trinidad and Tobago, Montser-
rat, and the British Virgin Islands. Last, Mexico is listed individually, owing to its strong trade
relations with the United States.
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with around 8 to 9 percent in the case of Mexico or South America (excluding
the Andean countries) and 75 percent for Central America. Machinery and
equipment exports amounted to almost a half of all Chinese sales to the United
States, compared with 5 percent for the Andean countries, 10 percent for Cen-
tral America, and 76 percent for Mexico.

China’s strong export performance and Latin America’s relative weakness
have been made patently manifest since 2000. During the 2000-03 period, the
U.S. demand for world goods declined at a rate of 3.2 percent per year, while
demand for Latin American goods fell 2.7 percent. In contrast, Chinese exports
to the United States expanded at a rate of 11.9 percent per year in the period.
Figures for the manufacturing sector are even more dismal: Latin American
exports in general recorded a yearly decline of 3.9 percent, while Caribbean
exports fell 12 percent annually and Andean exports 17 percent. Chinese exports
of leather goods, textiles, and apparel expanded at an annual rate of 7.3 percent,
compared with an annual contraction of more than 8 percent for Mexico and
South America and more than 5 percent for Latin America as a whole. China’s
machinery and equipment exports grew by 15 percent annually, while exports
from Central America contracted by almost 18 percent per year. The region
as a whole performed slightly better in this area.

China’s export performance has been undeterred by higher tariffs, relative
to Latin America, levied in the United States. In 2003, average tariffs on man-
ufacturing imports were more than three times higher on Chinese than on
Latin American goods. Mexican exports of leather goods, textiles, and apparel
paid 0.8 percent ad valorem, on average, compared with 9.4 percent in the case
of Chinese exports. Although averages hide differences in the composition of
exports coming from each country and should be read with caution, tariff
provisions under the North American Free Trade Agreement (NAFTA), the
Andean Trade Preference Act (ATPA), or the Caribbean Basin Initiative
(CBI) clearly give a preferential edge to some Latin American nations over
China. While several studies demonstrate that tariff preferences (such as those
under NAFTA) have indeed led to increased exports to the United States,
China appears to have a comparative advantage that is difficult to compensate
through low tariffs on Latin American exports.*

The picture that emerges from the trade statistics reveals that China has
become a direct competitor with Latin American countries in their prime export
destination, and this competition is rapidly eroding Latin America’s share of
the U.S. market. This is particularly the case for manufacturing exporters, such

4. On increased exports to the United States, see Moreira (2007); Nordas (2004).
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as Mexico, Central America, and the Caribbean, and low-wage industries, like
leather goods, textiles, and apparel. A key issue in this context is how changes
in the policy environment would alter the current situation. Some of the coun-
tries that are most vulnerable to Chinese competition have recently established
trade agreements granting them preferential access to the U.S. market (for
example, the Central America Free Trade Agreement, or CAFTA). The region
as a whole has similarly contemplated establishing a hemispheric Free Trade
Area of the Americas (FTAA). Such initiatives might help the region compete
more effectively with China in the United States. At the same time, the Janu-
ary 2005 removal of quotas in place under the Multi-Fiber Agreement has
increased China’s presence in U.S. apparel and textile consumption. An addi-
tional factor that would affect Latin American exports to the United States is
the possibility of a steep appreciation of the Chinese currency, the renminbi.

How much would hemispheric free trade improve the competitiveness of
Latin American exports to the United States? How has the elimination of
apparel and textile import quotas in place under the Multi-Fiber Agreement
(MFA) affected the region’s exports of these products? How much would
a revaluation of the renminbi translate into increased Latin American and
Caribbean exports? To shed light on these questions, we use detailed U.S.
import data (specifically, at the six-digit level of the Harmonized System, dis-
aggregated by partner country, over the 1990-2003 period) to measure the
elasticity of substitution between Latin American and Chinese exports to the
United States. We assume that the preferences for domestic and imported
varieties of a representative consumer in the U.S. market are represented by
a utility function with constant elasticity of substitution. We then derive an
expression for U.S. demand for imports from each country, which is a func-
tion of the price of imports from the given country, a sectoral price index, the
elasticity of substitution, and U.S. income allocated to the consumption of the
product in question.

To correctly estimate the elasticity of substitution in the demand equation,
we need to deal with the endogeneity bias that arises between the demand
equation and the price level of the good. We therefore instrument the price of
the final good with three sets of instruments: transport costs, import tariffs, and
input prices (that is, wages, cost of inputs, and cost of capital). Given the level
of desegregation of our data, we are able to estimate the elasticity of substitu-
tion per economic sector, which is in line with the results obtained by recent
studies. We use the estimated elasticities to forecast how alternative policy
scenarios that affect the relative price of Latin American and Chinese goods
would change U.S. import patterns. We consider three scenarios: a revaluation
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of the renminbi; the elimination of tariffs on Latin American and Caribbean
exports to the United States as a result of a hemispheric free trade agreement;
and the elimination of apparel and textile import quotas in the U.S. market.

The rest of the paper proceeds as follows. The next section outlines the
empirical strategy followed to correctly estimate the elasticity of substitution
per economic sector. The paper then describes the data and presents the esti-
mation results. We use these estimation results to simulate the impact of the
policy scenarios described above on Latin American exports to the U.S. mar-
ket, and the final section concludes.

Empirical Framework

In this section, we present our empirical framework for estimating U.S. import
elasticities. We assume that there is a set of goods and that each country can
produce a different variety of each good. For goods produced in a given sec-
tor, U.S. imports are characterized by a constant elasticity of substitutions
(CES) demand function. Therefore, U.S. expenditures (p“g,,,) on good j in sec-
tor s from country c in year ¢ are given by the following equation (in logs):

(1) P =y + (1= 0,) (P = P5) + Yo

where p°  is the log U.S. aggregate price for goods in sector s in year 7. The
term d,,, is a demand shifter (in logs), o, represents the elasticity of substitu-
tion among goods in sector s, p, , is the CIF price of good j from country ¢ paid
by consumers in the United States, and y,, is U.S. expenditure on goods clas-
sified in sector s (in logs). We assume that the demand shifter could be decom-
posed into a country-good component (d,,) plus a country-year component
(d.)- This is a flexible specification that allows us to have different preferences
for each good and variety. It also allows preferences for goods from a given
country, as well as the U.S. expenditure share in each sector, to vary over time.

A standard simultaneity bias arises when we try to estimate the demand
elasticity (o) in equation 1 using ordinary least squares (OLS). We therefore
proceed to instrument the CIF price variable (p; ) with a set of three instru-
mental variables: transport costs, tariffs, and input prices. Once we have
instrumented the price of the good, we proceed to estimate equation 1 with
country-good fixed effects (d;,.), country-year dummies (d,,), and sector-year
fixed effects. The latter controls aggregate prices (p¢,,) and U.S. expenditure
in a given sector (y,,).
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We assume that firms produce g, with labor and capital using a Cobb-
Douglas technology. Under this assumption, the producer’s price in a given
country is given by
(2) pj'sct = ln(““jsc) — Qo + a’i'scwct + (xl;scrct + (l - OLljsc - O(I;'sc - a;{;’c)qjsct’
where p is the markup (price divided by marginal costs) and o are input elas-
ticities, all of them fixed overtime. The term a,,, represents log total factor pro-
ductivity (TFP), and w,, and r,, are the factor prices of employment and capital
required to produce j in country c, respectively. We assume that TFP could be
decomposed into a country-good component (g;,,.) and a country-year compo-
nent (a,,). In equilibrium, the price per unit of consumption that a consumer
pays in the U.S. market (in logs) is equal to the producer price (p;,,) of the
good, plus the tariff level (1,,,) and transport costs (fc;,,):

(3) p j’xct = p A;'sct + 111(1 + T_isct + tcjsct) = p j'scl + Tjsct + tcjxct'
Substituting equation 2 into equation 3, we obtain the following equation:

(4) pjc'sct = ln(”’jsc) - ajsc - act + (xl' Wct + ak .

Jjsc Jjsc'et

+ (1 —ol, —ok - oc;"x)qjm + T TIC,,
Equation 4 suggests the set of instruments required to correctly estimate the
demand elasticity in equation 1. The first set of instruments is given by the
interaction between the input requirement and the price of the input used in
the production of good j in sector s of country ¢ (one instrument per type of
input); a second set of instruments is given by the U.S. tariff on good j from
country c in year ¢, and the final instrument is given by the transport costs of
importing good j from country c. On the one hand, an increase in U.S. demand
for goods from country ¢ will increase input prices in country c. The comove-
ment between exports and input prices does not invalidate our instrument
because equations 1 and 4 include a country-year dummy that captures any
aggregate movement. More precisely, our first set of instruments is the differ-
ential effect of input prices across goods with different input requirements
per economic sector. On the other hand, as pointed out by Clark, Dollar, and
Micco, transport costs are increasing in the value of the transported good.’
Our third instrument should therefore be the component of transport costs

5. Clark, Dollar, and Micco (2004).
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that is orthogonal to the price of good j. For this reason, we regress transport
costs against the good price and use the residual as our third instrument.®

To compute our proxies for sector input elasticities, we consider the direct
and indirect labor and capital requirements.” Total input requirements are as
follows:?

Jjsc 2 jse Y jse jsc? jsc

(5) [od 0k an, | = inv(r — A7) x[ Shi,, Skt ],

where Sh ;:C and Shf:v are sector expenditures on labor and capital over sector
output.” When we compute prices using these input requirements (equation 4),
we are implicitly assuming that imported and domestic intermediate goods
have the same price path.'®

Data

As mentioned above, equations 1 and 4 determine the set of variables needed
to estimate the intersectoral elasticities of substitution. In general, our variables
are given by the set of instruments required to estimate equation 4, with a

6. We also include country-year and product fixed effects in this regression.
7. For each of the ten countries in our analysis (besides the United States), we use the
country’s own input-output matrix (A) to compute these requirements.
+ A, [D], where A, and A
VA

dom imp imp

8. The input-output matrix has the following format: [A
are the N X N matrices of required domestic and imported intermediate goods, respectively
(N is the number of sectors); D is final demand; and VA is value added, which is made up of
labor compensation (WL) and others. Therefore,

Jsc 2 jsc 2 jsc imp

[oc’. ok o ] = [V_A’,A’ X ones (l,N)],

where VA is the matrix of sectoral value added as a share of sector output and ones (1, N) is a
vector of ones with dimension 1 X N.

9. The input-output matrix has the following format: |: A :|[ D] where A is the N x N matrix
VA ’

of required intermediate goods (N is the number of sectors); D is final demand; and VA is value
added, which is made up of labor compensation (WL) and others (which we assume as capital).
Therefore,

[Sh]["v ’ Shfv‘] = [W] ’

where VA is the matrix of sectoral value added as a fraction of sector output.

10. If we assume that imported and domestic intermediate goods have different prices over
time, we need to decompose the input-output matrix into its domestic and imported component.
See appendix A.
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second set of variables required to estimate equation 1. We performed the esti-
mations using the information available for the period 1990-2003 for the
following countries: Brazil, Canada, China, Colombia, Germany, India,
Indonesia, Japan, Mexico, Turkey, and the United Kingdom. The country
selection is based on the relative importance of trade with the United States and
regional representation.

We obtain the data from three sources. First, data related to the value of
imports, tariffs levied at the product level in the United States, the price of
the product, and transport costs of the product per country of origin are
obtained from the U.S. Import Database. These import data are reported at
the ten-digit level of the Harmonized System, but we use the information at
the six-digit level, which allows us to classify the products within industrial
sectors, given by the four-digit International Standard Industrial Classifica-
tion (ISIC) revision 2.

Second, input requirements calculated by equation 5 are obtained using the
information available in the input-output tables in the Global Trade Analysis
Project (GTAP) database. As expected, input requirements are calculated at
the two-digit GTAP industrial classification, which happens to almost exactly
match the ISIC revision 2, industrial classification.

Third, GDP per capita, which we use as a proxy for wages, is taken from
the World Bank’s World Development Indicators. We use this proxy when
we interact the factor requirement with wages, following equation 4. We also
interact the capital requirement with a time trend and country fixed effects.

The availability of input-output tables limits the number of countries that
can be used to estimate the first stage implied by equation 4. A second con-
straint is given by the lack of time variation in the input-output tables, which
are compiled infrequently.!! Despite these two limitations, we expect that the
variation across sectors and countries will enable us to correctly identify
equation 4.

Empirical Results

We now turn to our estimates of U.S. import elasticities. Table 4 reports the
mean elasticity of substitution estimated from equation 1, setting 6, = ¢ for
all sectors, but allowing for changes in U.S. sector expenditures over time

11. For specific information on the year of each input-output table, see the GTAP manual,
version 5.



130 ECONOMIA, Spring 2008

TABLE 4. Mean Sector Elasticity: Second Stage

Explanatory variable (1) 2) 3)

CIF price (1—0) —3.954 —3.952 —3.933
(0.085)*** (0.085)*** (0.037)%**

Summary statistic

No. observations 375,302 375,302 375,302

R? 0.833 0.833 0.833

Country year dummies Yes Yes Yes

Product—country year dummies Yes Yes Yes

No. sector-year dummies 56 70 210

Source: Authors’ calculations.

***Statistically significant at the 10 percent level.

a. The dependent variable is CIF import value (in logs). The regressions are estimated using instrumental variables (IV) with fixed effects.
Our instruments for CIF price are as follows: sectoral labor share X GDP per capita; transport costs (orthogonal component of the FOB com-
modity price); U.S. tariff; and sector capital share X country trend. The reported R squared includes the variance of CIF import value explained
by the fixed effects. Robust standard errors are in parentheses.

(sector-year dummies). In other words, all sectors have the same within-
sector constant elasticity of substitution, but the elasticities between sectors
could be different.!> To recapitulate, CIF import value is the (log) CIF value
of U.S. imports of commodity j in sector s from country ¢ at time #; CIF price
is the (log) instrumented CIF price paid by U.S. consumers on imported com-
modity j. All regressions include unreported country-product, country-year
and sector-year fixed effects.'* Column 1 assumes there are only four sectors
(agriculture and mining; textiles; fabricated metal products, machinery, and
equipment; and other manufacturing products), which have the same within-
sector elasticity, ¢, although their expenditure share may change over time.
In column 2 we split agriculture and mining, and in column 3 we assume the
full range of sectors at two digits of the ISIC revision 2 (fifteen sectors in
total). The CIF price coefficient (1 — o) is of interest because o is the key
determinant of the effect of trade impediments on the bilateral volume of
trade. Our estimates suggest that the within-sector U.S. import demand elas-
ticity (o) is around 4. The coefficient ¢ is estimated precisely, and it does not
vary when we change the number of sectors we use to control for changes on

12. If the constant elasticity of substitution within sectors (o, differs between sectors (G,),
then the expenditure for a given commodity j in sector s from country c is

P = dy +(1-0, ) (P — pf;.t) +(1- G,,)(pf;., - P‘L..t) +y,
= d/'m + (1 - cw)(p;m - pct) + (Gw - Gb)(pLsr - pct) + y,r'

The last two terms on the right-hand side are captured by the sector-year dummies.
13. Commodities are defined at the six-digit level of the Harmonized System classification.
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TABLE 5. Mean Sector Elasticity: First Stage

Explanatory variable (1) 2) 3)
Sector labor share x GDP per capita (a) 0.532 0.416 0.800
(0.186)*** (0.185)** (0.199)***
Transport costs (b) 0.728 0.728 0.726
(0.028)*** (0.028)*** (0.020)***
U.S. tariff (c) 0.401 0.405 0.397
(0.059)** (0.059)*** (0.061)***
Summary statistic
No. observations 375,302 375,302 375,302
R 0.820 0.820 0.820
Ftest, instruments 253.42 25236 479.66
Joint significance test for (a), (b), and (c) (Prob > F) 0.00 0.00 0.00
Country year dummies Yes Yes Yes
Product—country year dummies Yes Yes Yes
Sector capital share X country trend Yes Yes Yes
No. sector-year dummies 56 70 210

Source: Authors’ calculations.

**Statistically significant at the 5 percent level.

***Statistically significant at the 10 percent level.

a. The dependent variable is the CIF price (in logs). The regressions are estimated using ordinary least squares (OLS) with fixed effects.
The reported R squared includes the variance of CIF import value explained by the fixed effects. Robust standard errors are in parentheses.

sector expenditure over time (columns 1 to 3). Our estimates are in the range
of previous studies; in particular, our results for Mexico are in the lower bound
of Romalis.™

As already mentioned, we need to use two-stage least squares (2SLS) to
compute table 4. Table 5 presents the first stage of our previous estimations
(equation 4). As in the previous case, columns 1 through 3 assume there are
four, five, and fifteen sectors, respectively. All regressions include country-
product, country-year, and sector-year fixed effects. Our first instrument is the
interaction of the sector’s labor share and GDP per capita, which we use as a
proxy for wages. As expected, the coefficient is positive and highly signifi-
cant: a fall in wages reduces prices. Given country-product and country-year
fixed effects, all the identification comes from the fact that changes in wages
have a stronger effect on labor-intensive sectors than on capital-intensive sec-
tors. In all cases, this coefficient is statistically different from zero. Our sec-
ond instrument is transport costs (the orthogonal component with respect to
the value of the commodity). As expected, this coefficient is positive and sig-
nificant at one percent. In this case, the coefficient is close to its theoretical

14. Romalis (2005). The estimates are also similar in magnitude to elasticities estimated by
Clausing (2001) and Head and Ries (2001).
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TABLE 6. Different Sector Elasticities: Second Stage

Explanatory variable (1) (2)
CIF price (1— o), sector 10-20 —1.501
(0.179)%**
CIF price (1— o), sector 10 —1.969
(0.147)***
CIF price (1— o), sector 20 —0.587
(0.195)**
CIF price (1— o), sector 32 —3.525 —5.770
(0.109)*** (0.099)***
CIF price (1— o), sector 38 —5.749 —4.172
(0.099)*** (0.099)***
CIF price (1— ), sector 3, other manufacturing —4.153 —3.521
(0.098)*** (0.109)***
Summary statistic
No. observations 375,302 375,302
R 0.834 0.834
Country year dummies Yes Yes
Product—country year dummies Yes Yes
No. sector-year dummies 56 70

Source: Authors’ calculations.

***Statistically significant at the 10 percent level.

a. The dependent variable is the CIF import value (in logs). The regressions are estimated using IV with fixed effects. The reported
R squared includes the variance of CIF import value explained by the fixed effects. Robust standard errors are in parentheses.

value (one). The third instrument is the tariff level. This variable has a pos-
itive effect on consumer prices, and it is significant at the 1 percent level. To
control for the evolution of the cost of capital, we also include the interaction
of the sector’s capital share and a country-trend, which we use as a proxy
for the different evolution of capital costs per country through time. In sum,
our instruments all have the expected signs and are highly significant.

In the previous exercise, we assume that all sectors have the same within-
sector demand elasticity. This is a strong assumption that we can relax with our
methodology, contrary to previous papers.'> Table 6 presents our estimates
for different within-sector elasticities. In column 1 we compute four different
within-sector elasticities (agriculture and mining; textiles; fabricated metal
products, machinery, and equipment; and other manufacturing products).
Within manufacturing, textile products have significantly larger within-
sector elasticity (6.74) with respect to the other sectors. The combined agri-
culture and mining sector has a surprisingly low elasticity (2.5). When we split

15. Romalis (2005) states that “there is insufficient tariff variation to obtain meaningful
substitution elasticity estimates for detailed industries.”
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agriculture and mining (column 2), the within-sector elasticities increase sig-
nificantly in both subsectors, to 2.99 for agriculture and almost 1.50 for min-
ing. These results are consistent with what we would expect for a commodity
sector like mining. As the results in table 6 show, within-sector elasticities vary
significantly across sectors. This sector heterogeneity needs to be taken into
account when one estimates the potential effect of any change in trade policies
on bilateral trade.

Policy Scenarios

Based on our within-sector elasticity results, this section considers alternative
policy scenarios and forecasts their potential implications on exports to the
United States from Latin America and the Caribbean, China, and the rest of
the world. First, we consider the change in exports to the United States result-
ing from a 1 percent reduction in the price of all Chinese goods (what we call
the Chinese export-price elasticity of U.S. imports in table 7). Our estimates
in this regard are relevant for considering, in turn, alternative scenarios such as
arevaluation of the Chinese renminbi. Second, we consider the extent to which
U.S. trade policy, such as eliminating tariffs on imports from Latin America or
quotas on textile imports from China, would affect U.S. import patterns. The
methodology for computing the forecasts is described in appendix B.

Elasticity of U.S. Imports to Changes in Chinese Prices

Table 7 presents estimates of the Chinese export-price elasticity of U.S.
imports in table 6. A price drop leads to a 3.7 percent expansion of Chinese
exports to the United States, according to our results, while exports from
other regions fall. In particular, sales from Latin America and the rest of the
world decline by nearly 0.1 percent each. Total U.S. imports increase by a
mere 0.4 percent. As expected, the biggest impact is in the manufacturing
sector, where China’s export offer is concentrated. Chinese exports of leather
goods, textiles, and apparel rise by 4.6 percent, drastically displacing exports
from Mexico (0.3 percent) and South America (0.8 percent). Machinery and
equipment sales from Central America decline by nearly 0.2 percent as they
are displaced by the 3.7 percent increase in Chinese exports.

Next we apply the export-price elasticities in table 7 to assess how a reval-
uation of the Chinese renminbi would affect U.S. imports from China and, in
turn, help the rest of the world increase exports to the United States. The
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analysis is admittedly crude, as we assume that the exchange rate apprecia-
tion leads only to changes in the price of Chinese goods and that there are no
general equilibrium effects on either the Chinese economy or the rest of the
world. We also ignore potential adverse effects of the revaluation on the Chi-
nese economy, such as any disruptions in the financial sector.

The scenario we consider involves a 20 percent revaluation of the renminbi.
In such an event, the price of Chinese exports would not increase by the same
percentage. Chinese exports embody a large fraction of inputs imported from
other countries—as much as 70 percent of the value of exports, according to
some authors. We take that figure as valid and thus assume that a revalua-
tion only increases the price of Chinese inputs, including labor, embodied in
exports, or 30 percent of their value. Under that assumption, a 20 percent reval-
uation implies a 6 percent increase in the price of Chinese exports. Table 8
shows our forecasts for U.S. imports under the scenario described.

The revaluation of the renminbi reduces Chinese exports to the United
States by more than 22 percent ($43 billion based on 2004 trade figures),
although total U.S. imports decline by only 2.6 percent ($24 billion). Chinese
sales of leather goods, textiles, and apparel are the most sensitive, falling over
27 percent. The decline in U.S. imports from China is partly offset by increased
exports from the rest of the world. Latin American sales grow by 0.5 percent,
with South America benefiting the most. Exports of leather goods, textiles,
and apparel from the region grow by 1.5 percent, or 4.8 percent in the case of
South America.

U.S. Trade Policy

This subsection assesses how changes in U.S. trade policy would affect imports
from Latin America and China. We consider, first, the potential impact of pref-
erential tariff access to the United States for Latin American exports resulting
from free trade agreements and, second, the expected effects of the elimination
of the Multi-Fiber Agreement quotas in January 2005.

ELIMINATION OF U.S. TARIFFS ON LATIN AMERICAN GooDs. We first look
atreductions in U.S. tariffs on Latin American goods. Since the United States
adopted NAFTA in 1994, the country has engaged in negotiations with other
countries in the region to establish similar free trade agreements. In 2002 the
United States approved a free trade agreement with Chile; it recently finished
negotiating the CAFTA and is holding negotiations with Andean nations to
establish a similar agreement. Ultimately, the United States would eliminate
tariffs on all Latin American countries under an FTAA.
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We consider the elimination of U.S. tariffs on imports from Latin America
from their 2003 level; results are in table 9. In the aggregate, the region’s
exports increase by 3 percent, although there is a wide variation among the dif-
ferent subregions. The biggest growth would take place in Central America,
which would experience a 21 percent increase in goods shipped to the United
States, driven largely by sales of leather goods, textiles, and apparel (36 per-
cent). Exports in this category record the fastest growth for all the Latin Amer-
ican subregions: 21 percent for the Caribbean, 29 percent for Andean countries,
and 36 percent for the rest of South America. The smallest increase in exports
would come from Mexico, given that tariffs on Mexican exports to the United
States were already drastically reduced by 2003 as a result of NAFTA.

Our forecasts are in line with other studies. For example, a United States
International Trade Commission (USITC) report analyzing the potential
impact of CAFTA on trade patterns estimates that U.S. imports from the five
Central American counterparties to the agreement (namely, Costa Rica, El Sal-
vador, Guatemala, Honduras, and Nicaragua) and from the Dominican Repub-
lic would increase by 21 percent, which falls within our range of forecast
for the Caribbean and Central America.'® With regard to the FTAA, Hertel
and others estimate that total U.S. imports worldwide would rise by around
2.2 percent, whereas Watanuki and Monteagudo put that figure at 1.1 per-
cent; in contrast, we estimate an increase of only 0.4 percent in aggregate
U.S. imports."’

Our results highlight the importance of preferential trade between the
United States and Latin America for boosting exports from the region. The flip
side is a small reduction in exports from China and the rest of the world to the
United States of around 0.3 and 0.1 percent, respectively. The largest declines,
as expected, would occur in exports of leather goods, textiles, and apparel.

ELIMINATION OF TEXTILE QUOTAS. Table 10 presents a breakdown of U.S.
apparel imports by region. China’s share of U.S. apparel imports rose from
13.2 to 18.6 percent from 2000 to 2004. In the same period, Latin America’s
share of the U.S. market fell from 30.8 to 26.3 percent. China’s increasing
market share, and Latin America’s loss, came despite the fact that tariffs on
Latin American imports declined more than those on Chinese goods. One
potential explanation for the rising presence of Chinese apparel was the elim-
ination, in 2002, of a number of import quotas on textile and apparel imports
originally adopted under the Multi-Fiber Agreement (MFA). MFA quotas

16. USITC (2004, table 4-4).
17. Hertel and others (2007); Watanuki and Monteagudo (2002).
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were binding for China and other Asian nations, which limited market access
for apparel exports from those countries. During the Uruguay Round, coun-
tries agreed to dismantle such quotas gradually, removing them altogether by
January 2005. The implementation of the final stage in the elimination of tex-
tile quotas in the United States and elsewhere created widespread apprehen-
sion in Latin America that unfettered Chinese exports to the United States
would continue to erode the region’s exports to the U.S. market.

We apply our framework to the analysis of the potential impact of elimi-
nating MFA quotas on exports to the United States. We use available esti-
mates of the export tariff equivalent of the quotas and our estimated elasticities
of substitution to explore the implications of the ensuing relative price
changes. According to the USITC, the export tariff equivalent of the quota on
Chinese apparel sales to the United States was approximately 21 percent.'®
In estimating elasticities in section 4, we assumed that all Chinese apparel
exports were subject to the export tariff equivalent rate, in addition to the usual
duties applied in the United States. Here we use these elasticities to assess the
impact of eliminating the export tariff equivalent.

Columns 1 and 2 of table 11 present our estimations of the impact of quota
elimination on U.S. imports. Chinese exports increase by an impressive
40.3 percent, paralleled by drops everywhere else. As a result, U.S. imports
grow by a modest 3.6 percent. Latin America is undeniably affected, but our
estimations are smaller than the common perception seems to be—between 2
and 3 percent, with a much smaller decline for South America (0.5 percent).
Table 11 also reports our estimations of the change in each region’s share of
the U.S. market (in percentage points). China’s share rises by 5.8 points, Latin
America’s falls by 1.7, and the rest of the world accounts for the balance.

To assess whether our estimates are reasonable, we adopt an alternative
strategy to measure the impact of removing quotas on each region’s market
participation. We employ a difference-in-differences approach in which we
compare the change in market shares from 2000 to 2003 in tariff lines that had
import quotas removed in 2002 (the treatment group), with those in tariff lines
that had quotas eliminated in 2005 (the control group). Specifically, let Share,,
stand for region r’s share of U.S. imports of good i (measured at the ten-digit
Harmonized System tariff line level) in period ¢ € {2000, 20003}. All goods
i that had quotas removed in January 2002 are defined as belonging to the
treatment group. The control group consists of all i that had quotas removed
in January 2005. We believe the latter provides a better control group than the

18. USITC (2002).
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TABLE 11. Elimination of MFA Quotas and U.S. Apparel Imports, by Region, 2003:

Using elasticities of substitution Based on difference-in-differences results
Imports Market share participation Market share
(percent (change in percentage participation (change in Pvalue of
Region change) points) percentage points) point estimate
World 3.6 0.0
Latin America and
the Caribbean -2.8 =17 -2.5 0.3
Mexico =27 —-0.7 =22 0.3
Central America =29 —0.7 -1.8 0.3
Caribbean =29 —0.2 —0.3 0.8
Andean =27 —0.1 0.4 0.4
South America —0.5 0.0 —0.6 0.4
China 40.3 5.8 253 0.0
Rest of the world —4.0 —4.1 —24.4 0.0

Source: Authors’ calculations.
... Not applicable.
a. Regions defined as in table 1.

set of all apparel goods regardless of when their quotas were removed, if they
were ever subject to any. We then estimate the following equation separately
for each region, r:'°

(6) Share,, = B, + B, + B,1(i € Treatment) + B,1(r = 2003)
+B,1(r = 2003) x 1(i € Treatment) +¢,.

The U.S. tariff on imports of i from r is represented by T. Coefficient 3, cap-
tures time-invariant differences in the import share of goods in the treatment
group. Coefficient 3, reflects shocks after 2002, other than the quota elimina-
tion, on the market share of all goods. The coefficient of interest, 3,, is equal
to the change in the market share of goods that had quotas removed in 2002.
Our identifying assumption is that there are no unobserved shocks that affect
the market share of goods in the treatment group that are contemporaneous
with the elimination of the quotas.

We summarize our findings in columns 3 and 4 of table 11, alongside our
previous elasticity-based results. For Latin America and the Caribbean, the dif-
ference-in-differences point estimates are remarkably similar to our previous

19. We also estimated a variant of this equation in which we pool all regions together and
incorporate regional dummies and their interaction with all other regressors, except for the tar-
iff 7. The results were qualitatively the same.
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findings—namely, a market-share loss of around 2.5 percentage points—
although we cannot reject the null hypothesis that the impact on market
share is zero for all subregions of Latin America. In contrast, the difference-
in-differences estimates for China and the rest of the world are substantially
higher (in absolute terms). Overall, the difference-in-differences approach
suggests that Chinese market-share gains have come at the expense not of
Latin America, but of the rest of the world.

Finally, as a robustness exercise, we calculated the same policy scenarios
using elasticities of substitution estimated by Broda and Weinstein instead of
our own estimates.” In particular we used their estimates at the four-digit
level of industrial classification (ISIC revision 3). The results obtained at
this higher level of desegregation are very similar to the results reported in
tables 7 through 9.

Conclusions

In this paper we estimate the elasticity of substitution of exports to the United
States using detailed trade data over the 1990-2003 period. We use a two-
stage least squares framework to correctly identify the elasticity parameter of
interest. Our elasticity estimates are in line with those of other recent studies.

We use those estimates to assess the extent to which Latin American and
Chinese goods compete in the U.S. market by estimating how alternative pol-
icy scenarios could affect exports to the United States. We consider the fol-
lowing three scenarios: currency revaluation in China; the elimination of
U.S. tariffs on Latin American exports under a free trade agreement among
all countries of the Americas; and the elimination of quotas on apparel and
textile exports under the Multi-Fiber Agreement.

We find that a 20 percent appreciation of the renminbi reduces Chinese
exports to the United States by a fifth, although U.S. imports decline by only
1.7 percent since other regions increase sales to that market (0.5 percent for
Latin America). With respect to productivity, we find that faster TFP growth
in China explains about half of the gap in export growth between that coun-
try and Latin America. An FTAA would increase Latin America’s exports to
the United States by around three percent. The removal of MFA quotas would

20. See Broda and Weinstein (2006).
21. Results are available on request.
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lead to a sharp increase in Chinese sales to the United States (40 percent), but
Latin America would see its share of the U.S. market decline by only 2.5 per-
centage points. China’s gains would come mainly at the expense of other
world regions.

Appendix A: Input Requirements

To compute input requirements in the main text, we assume that production
only requires labor and capital. In this appendix, we assume that firms pro-
duce g,,,, with labor, capital, and imported intermediate goods using a Cobb-
Douglas technology. Under this assumption, the consumer’s price is

P = ln(j.LjSC)—aj —a, +ao w, +aolr +am p"

Jsc Jsc et Jsc

(-0, e, — o )q, T, e,
where w,, r,,, and p” are the factor prices for employment, capital, and the
imported goods required to produce j in country c, respectively. To compute the
proxies for input elasticities, we consider the direct and indirect requirements
of labor, capital, and imported intermediate goods of each produced good.
Direct and indirect input requirements (o) are computed using each country’s
input-output matrix (A), which is decomposed into domestic and imported
intermediate goods (A =A ). We compute the direct and indirect input
requirements as follows:

zl'vm tmp

[(X'JXC’ /Sc’(xm ] = il’lV(I - Ad,om) [ShjSC’Sh;CSC’ShJ';lc]’

Jjsc

where Sh{_, ShA and Sh’, are sector expenditures on labor, capital, and
imported 1ntermed1ated goods (direct) over sectoral output.?

dom imp

22. The input-output matrix has the following format: [A"”’"‘;— Aimp :|[D] where A, and A,
are the N x N matrices of required domestic and imported intermediate goods, respectively

(N is the number of sectors); D is final demand; and VA is value added, which is composed by
labor compensation (WL) and others. Therefore,

Jsc 2 jsc 2 jse imp

[oc’ ok (x”’] [VA A’ X ones (I,N)],

where VA is the matrix of sectoral value added as a fraction of sector output.



144 ECONOMIA, Spring 2008

The implicit assumption in this setup is that all imported intermediate
goods have the same price—or, more precisely, the same price path. In the
main text, the implicit assumption is that imported and domestic intermedi-
ate goods have the same price path over time (product by product). In this
case, everything collapses to labor and capital requirements. In unreported
exercises, we estimate equation 5 under the assumption of different price
trends for imported and domestic intermediate inputs, and the results remained
statistically equal to the results obtained under the assumption of the same
price pattern of domestic and imported intermediate goods.

Appendix B: Policy Scenario Simulations

We assume that the consumer in the U.S. market has a constant elasticity of
substitution utility function for goods classified in the same economic sector.
The expenditure function of good j imported from country ¢ at time ¢ is thus
given by the following equation:

e Y
pcqjscr = (%Ct] berxt’

st

1

where p° | = (ZZPEW(I"’*))@ and b)Y, = y,.

jes ¢

Therefore, the effect on the expenditure of a change in the price of the
imported good is given by the following equation:

aln(pcqjm> alnpc dln Pe
—— =(1- Jset 5. ¢
s, (1-0) v op, )

where the total effect on expenditure per good is explained by two effects: the
own price effect and the indirect effect, which is in turn explained by the
change in the sectoral price index. The indirect effect is given by the follow-
ing expression:

ompy,

c -5 = (p jsct *
apjm (2 z p;sct(l )) '

Jjes ¢
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Therefore, the change in expenditure of a good is given by the following
equation:

dln(pq,, B
el oo

¢
Jsct Jsct

Aggregating the effect per economic sector and region, we obtain the fol-
lowing expression:

aln(pq..,
E,=Y oYyt (rg,.)

K
cereg Jjes apjm

and
%(mequ) Aps,
where ®, = Waﬂd Aps., = T

The aggregate effect per region is then given by

dln (p D )

=20, 2 03— "

cereg Jjes appw
and
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N cereg jes
> Zs(pjmq;m)
where @ = = 25 .
' 2 z z(pj'xcrqj’sct)
S cereg je§

These two equations are the expressions used to estimate the effect of the
policy scenarios analyzed in the paper. The simulations assume that any
change produced by a policy scenario is reflected in a change in the price of
the imported good. We only have to aggregate the effects per economic sec-
tor and per region to get the desired calculations.



Comments

Luis F. Lépez-Calva: In their paper, Ernesto Lopez Cérdova, Alejandro
Micco, and Danielken Molina estimate elasticities of substitution for Chinese
versus Latin American imports in the U.S. market, and simulate the effect of
three different scenarios on the composition of U.S. imports. The scenarios
are the revaluation of the Chinese currency, a total liberalization in U.S. trade
flows (FTAA scenario), and the elimination of quotas on apparel and textile
exports under the Multi-Fiber Agreement (MFA). The analysis is method-
ologically solid and adds to the literature, especially in terms of understand-
ing the regionwide competitive position from the Latin American perspective.
The key point of the paper is thus the study of trade competition between
China and Latin America in the U.S. market, a crucial theme for the region in
the medium term. Among the results, a very important finding has to do with
the revaluation of the Chinese currency, given that several recent studies esti-
mate the realignment to be around 40 percent. The paper suggests that a
realignment would reduce Chinese imports to the U.S. by 20 percent.

The econometric estimation follows a well-established procedure, but the
paper enhances solutions of the bias induced by the endogeneity of the price
variable. Estimating the elasticity of substitution in the demand equation,
which includes the demand for imports from each country, involves potential
endogeneity related to the price level of the imported good. The authors
employ an IV solution, using three instruments for robustness: transport
costs, import tariffs, and input prices (that is, wages, cost of inputs, and cost
of capital). The third instrument, however, requires detailed input-output
(I0) data. This raises serious doubts regarding the quality of this information.
In Mexico, for example, the data are updated from an IO matrix originally
constructed in 1980. IO data have similar quality problems in several coun-
tries. Nevertheless, the authors correctly address some potential problems of
the instruments given the existing data, and robustness checks are important
in that respect.

146
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A more general problem related to general equilibrium effects is that input
prices could suffer from endogeneity, as well (that is, an increase in exports
could increase input prices). The paper therefore includes a first-stage specifi-
cation to ensure that the instruments reflect the differential effect of input
prices across goods, with different input requirements per economic sector.
Finally, the potential endogeneity of transport costs with respect to export vol-
ume is solved by regressing transport costs against the good price and using
the residual as an instrument. The instruments generally seem to work well,
suggesting that the exercise provides the best feasible analysis, given the exist-
ing data at hand.

The paper adds to the literature by carrying out first the standard exercise
of allowing elasticities to vary across sectors while keeping within-sector
elasticities constant, but then furthering the empirical analysis by allowing
within-sector elasticities to vary. This within-sector variation is crucial for
the accuracy and interpretation of the simulations.

The results are intuitive and compare fairly well with related work. An
obvious caveat, however, relates to the general equilibrium implications of the
hypothetic scenarios, which are not necessarily grasped in the structure of the
analysis. In different contexts but based on similar assumptions, general equi-
librium exercises have been shown to result in higher elasticities of substitu-
tion compared to previous literature; this tendency is related to the need to
distinguish between short- versus long-run elasticities.! The bias in the mag-
nitude of the elasticities stems from the fact that all the resource reallocations
induced by demand shifts are taken as partial equilibrium adjustments.

The paper would be strengthened by a more careful analysis of some of the
strong results. For example, the realignment of the renminbi (by 20 percent)
reduces Chinese exports to the United States by a fifth, while increasing Latin
American exports by only 0.5 percent. What could be driving the loss of com-
petitiveness of Latin America with respect to the rest of the world? Moreover,
the authors do not address the repositioning of countries within Latin Amer-
ica in terms of trade with the United States. For example, South America has
the largest gains in some simulations, while Central America best enhances
its relative position in others. Clearly, the different scenarios are not neutral
in terms of the intersectoral composition of imports, thus reflecting relative
changes consistent with patterns of specialization by subregion.

This type of exercise could shed light on intraregional gains and losses,
to further our understanding of the coalitions formed around issues like

1. Wear (1990).
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FTAA-related schemes. Although the purpose of the exercise is to examine
Latin America as a whole, and the methodology is shaped accordingly,
researchers and policymakers alike know that Latin America does not com-
pete against China as a monolithic group. Rather, specific countries are look-
ing to enhance their relative positions. Overall regional competitiveness is
important analytically, but it has little relevance for those making decisions
and discussing the use of specific policy instruments.

Peter K. Schott: China’s penetration of world markets has been unprece-
dented since its opening to international trade in the 1980s. Between 1972 and
2005, for example, its share of U.S. manufacturing imports rose from essen-
tially zero to 19 percent. Over the same period, the manufacturing market
share of all of Latin America increased from 3 to 14 percent, while the share
of OECD economies declined from 83 to 48 percent.! China has achieved this
growth by extending the range of products it exports, as well as by increasing
its exports per product. By 2005, China was present in 85 percent of all U.S.
manufacturing product import markets. Latin America and the OECD, by con-
trast, were present in 69 and 97 percent, respectively.

Loépez Cérdova, Micco, and Molina explore the implications of Chinese
export growth for Latin America by investigating the intensity with which
Chinese and Latin American exports compete in the U.S. market. In particu-
lar, they estimate how Latin American export volumes would respond to four
policy experiments: a 1 percent decline in the price of all Chinese exports; a
20 percent appreciation of the renminbi; an elimination of U.S. import tariffs
on Latin American exports; and the elimination of quantitative export restric-
tions under the global Multi-Fiber Arrangement (MFA). The first three exper-
iments do not (yet) have any real-world analogue; the results of the last
experiment, however, can be compared to the actual response of Latin Amer-
ican and Chinese textile and apparel exports to the United States in 2005, the
first year following the removal of the MFA restrictions.

In the first part of the paper, the authors use a standard approach to estimate
the elasticity of substitution between exports from China and other coun-
tries, taking into account the techniques by which countries manufacture their
exports. While the latter detail is a nice contribution to this literature, it neces-
sarily restricts the range of countries for which data are available to just eleven.
In the second part of the paper, the authors use their estimated elasticities to

1. Schott (2008).
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TABLE 12. Summary of Lépez Cérdova, Micco, and Molina’s Results

Percent

Experiment China’s exports  Latin America’s exports  U.S. imports
1 percent decline in China’s import prices 3.7 —0.1 0.3

20 percent appreciation of the RMB (6 percent price increase) =221 0.5 =17
Elimination of Latin American import tariffs —-0.3 3.1 0.4
Elimination of MFA quotas 40.3 -28 22

MFA = Multi-Fiber Arrangement; RMB = renminbi.

back out the change in Latin American and Chinese export volumes mandated
by the price changes implied by the above experiments. The authors are care-
ful to stress that their results ignore potentially important general equilibrium
effects.

The basic results of the authors’ experiments are summarized in table 12,
which shows that the appreciation of the renminbi and the abolishment of the
MFA induce the largest responses on the part of China and U.S. imports. As
mentioned above, the results of the latter experiment provide a rough gauge of
the usefulness of the authors’ approach, since they can be compared to actual
outcomes associated with the abolition of the MFA. The authors predict that
the elimination of U.S. textile and apparel quotas will result in a 40 percent
increase in Chinese textile and apparel exports and a concomitant 3 percent
decline in Latin American exports of these products. In fact, total Chinese tex-
tile and apparel export volumes rose 39 percent in 2005, while Latin Ameri-
can exports fell 5.3 percent, as displayed in figure 1.> The actual U.S. import
response was much stronger than predicted, growing 9 percent instead of the
estimated 2 percent.

A key message of table 12 is that relatively large swings in Chinese export
growth do not imply similarly large swings in Latin American export growth,
and vice versa. This outcome is influenced, in part, by the fact that China and
Latin America incompletely specialize in different sets of goods: as noted by
the authors, China’s exports lean toward manufactured products, while Latin
American exports are relatively more resource based. An interesting avenue
to explore in future research is how exports of raw materials from Latin
America to China respond to the types of policy experiments noted in the

2. Brambilla, Khandelwal, and Schott (2007) These growth rates are for all textile and
apparel exports, whether or not their quotas were already relaxed in prior rounds of the phase
out of the MFA. Chinese exports of the textile and apparel products bound by quotas in 2004
grew in excess of 150 percent in 2005.
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FIGURE 1. U.S.Textile and Apparel Market®
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Source: Brambilla, Khandelwal, and Schott (2007).
a. Inbillions of square meter equivalents.

paper. Anecdotal evidence of Chinese firms’ seeking to secure access to raw
materials in Latin America and Africa abounds.

Another generalization worthy of exploration is vertical differentiation.
Countries’ export prices are correlated with their level of development.® This
correlation has been interpreted as capturing vertical differentiation in terms
of quality or other hedonic attributes: capital- and skill-abundant countries use
their endowment advantage to produce vertically superior varieties that are
relatively capital or skill intensive and possess added features or higher qual-
ity, thereby commanding a relatively high price. Chinese export products gen-
erally sell at a discount relative to Latin American products in the U.S.
market.* It would be both useful and interesting to estimate elasticity parame-
ters that allow for differential substitutability between high- and low-quality
products, as well as to investigate the extent to which vertical differentiation

3. See Schott (2004); Hummels and Klenow (2005).
4. Schott (2003).
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might rise or fall endogenously as a result of the types of policy experiments
outlined above. Removal of U.S. import quotas, for example, might prompt
changes in the quality of textiles and clothing China exports to the United
States, which might prompt a reaction by Latin American firms.

Finally, although the paper does a good job at highlighting the responsive-
ness of Latin American exports to changes in their own and other countries’
export prices, it would be useful to relate those outcomes to changes in wel-
fare. Such changes undoubtedly depend a great deal on the particular channels
of trade that are modeled, but guiding the reader through these relationships
would be quite instructive.

5. Aw and Roberts (1986); Feenstra (1988).
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