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Abstract

Concerns that (1) growth in developing countries could worsen the US terms of trade and (2) that increased US trade
with developing countries will increase US wage inequality both implicitly reflect the assumption that goods produced
in the United States and developing countries are close substitutes and that specialization is incomplete. In this paper we
show on the contrary that there are distinctive patterns of international specialization and that developed and developing
countries export fundamentally different products, especially those classified as high tech. Judged by export shares, the
United States and developing countries specialize in quite different product categories that, for the most part, do not
overlap. Moreover, even when exports are classified in the same category, there are large and systematic differences in unit
values that suggest the products made by developed and developing countries are not very close substitutes—developed
country products are far more sophisticated.

This generalization is already recognized in the literature but it does not hold for all types of products. Export unit values
of developed and developing countries of primary commodity—intensive products are typically quite similar. Unit values
of standardized (low-tech) manufactured products exported by developed and developing countries are somewhat similar.
By contrast, the medium- and high-tech manufactured exports of developed and developing countries differ greatly.

This finding has important implications. While measures of across product specialization suggest China and other Asian
economies have been moving into high-tech exports, the within-product unit value measures indicate they are doing

so in the least sophisticated market segments and the gap in unit values between their exports and those of developed
countries has not narrowed over time.

These findings shed light on the paradoxical finding, exemplified by computers and electronics, that US-manufactured
imports from developing countries are concentrated in US industries, which employ relatively high shares of skilled
American workers. They help explain why America’s nonoil terms of trade have improved and suggest that recently
declining relative import prices from developing countries may not produced significant wage inequality in the United
States. Finally they suggest that inferring competitive trends based on trade balances in products classified as “high tech”
or “advanced” can be highly misleading.
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INTRODUCTION

Recently, distinguished economists have raised doubts about the size and distribution of America’s gains
from trade as a result of its increasing trade with developing countries. On the one hand, in an article that
attracted considerable attention, Paul Samuelson (2004) used a conventional Ricardian model to show
how growth in developing countries such as China could reduce America’s gains from trade. His argument
is that as a result of productivity growth these countries could move up the technology ladder sufhiciently
to provide important competition for US exports. This could induce a decline in America’s terms of trade
and therefore its gains from trade.’

On the other hand, Paul Krugman raised concerns about the effect of growing trade with
developing countries on wage inequality: in a column in 2007 he wrote “I£5 no longer safe to assert that
trade’s impact on the income distribution in wealthy countries is fairly minor. Theres a good case that it is big
and getting bigger.” As in Samuelson’s case, Krugman’s reasoning is based on conventional trade theory.
The crux of the concern is that the goods produced by developing countries whose relative prices have
declined are close substitutes for those produced by unskilled labor in developed countries and therefore
exert downward pressure on the relative wages of unskilled workers.

Actually, in the conventional two-by-two Heckscher-Ohlin trade theory framework, Samuelson and
Krugman cannot both be correct. If the United States specializes in skill-intensive products, declining
terms of trade will reduce skill premiums and more equal wages. But in both cases, these concerns reflect
the presumption that developed and developing countries compete head to head i.e., that they occupy
similar cones of diversification.

The empirical work on these concerns is, however, riddled with paradoxes. The evidence of
substantial losses in US high-tech competitiveness is hard to square with America’s improving nonoil
terms of trade, and the evidence of increased manufactured imports from developing countries in skill-
intensive sectors is hard to square with conventional Heckscher-Ohlin theory.

Support for Samuelson’s concern does seem to come from the data on trade in “High-technology
Products,” reported annually by the US National Science Foundation (NSF) in its Science Indicators and
in the data on trade in “Advanced Technology Products” reported in the monthly trade release of the
US Department of Commerce. These data show major declines in the world market share of US high

technology industries, from 20 percent in the early 1990s to 12 percent in 2005, primarily reflecting

1. Gomory and Baumol (2000) use a model with economies of scale to reach a similar conclusion.



losses in industries producing communications equipment, office machinery, and computers. By contrast
China’s share in high-tech exports rose from 8 percent in 1999 to 19 percent in 2005 to make it by far
the world’s largest exporter of high-technology products. In addition, America’s historically strong trade
balance in “advanced technology products” shifted from surplus to deficit in 2002, driven by US trade
with developing countries such as China, Mexico, Malaysia, and Indonesia (NSF 2008).

Other research also appears to provide corroborating evidence. Schott (2008) finds that China’s
export overlap with the OECD is much greater than one would predict given its low wages.” Similarly, Rodrik
(2006) finds that China’s exports are associated with a productivity level that is higher than what would
be expected given its income.

Despite this apparent support for Samuelson’s concern, however, excluding oil, the terms of trade in
manufactured goods of the United States, Germany, and Japan have all actually improved since the mid-
1990s—the period when import growth from the developing countries accelerated.’” Moreover since US
nonagricultural export prices have increased as much as the prices of US manufactured goods imported
from industrial countries, the source of the US (nonoil) terms of trade improvement is the declining
relative prices of manufactured imports from developing countries.

While the evidence of declining relative prices of manufactured imports from developing countries
may give some comfort with regard to Samuelson’s concern, it seems to provide support for Krugman’s
worry about declining prices of unskilled labor—intensive products. But here too there are problems
with the straightforward explanation. In apparent contradiction to conventional trade theory, the most
disaggregated six-digit North American Industry Classification System (NAICS) data indicate that
US manufacturing industries with high shares of manufactured imports from developing countries are
actually more skill intensive than the industries with high shares of imports from developed countries
(Edwards and Lawrence 2010a, 2010b). The rapid growth in imports of computers and electronics from
developing countries exemplifies this contradiction. Three-quarters of US imports in this sector come
from developing countries, yet it is the most skill intensive in US manufacturing.

There are numerous possible explanations for this puzzling result. The first, favored by Krugman
(2008), is that aggregation bias conflates imported unskilled labor—intensive components and more skilled
labor—intensive finished domestic products. This therefore disguises the detrimental impact of outsourcing
unskilled-labor processes to developing countries on the wages of US workers who are either displaced or

engaged in unskilled labor—intensive activities within US industries.*

2. See also Kiyota (2008) who compares US, EU, and Chinese exports to Japan.

3. Edwards and Lawrence (2010a) show that even when the trade deficit is taken into account, the US nonoil terms of
trade have improved since the mid-1990s.

4. See also Blinder (2006) on the offshoring of business services that sparked considerable concern about the loss of US
services jobs.



Four other hypotheses with different implications for wage inequality than posited by Krugman
are also worth considering. The first is “factor-intensity-reversals”: US imports from developing countries
may be produced abroad with unskilled labor—intensive methods, but in the United States firms have
automated and upgraded and thus use skilled labor—intensive methods to produce the same products. A
second possibility is that given the increased global mobility of capital and technology, contrary to the
implications of Heckscher-Ohlin theory, developing countries have acquired comparative advantages in
some skill-intensive goods. This certainly is the impression left by the NSF Science and Commerce data
cited above. A third possibility is that because of international supply chains, much of the value in the
products deemed as from developing countries is actually produced in developed countries. In particular,
imports that may arrive in the United States from developing countries like China are actually skill
intensive because they contain large amounts of skill-intensive components and designs produced in more
developed countries (such as Japan or the United States). A fourth possibility, though, is within category
specialization: Domestic and imported goods are simply not close substitutes. Developing countries
produce less skill-intensive varieties, while the United States and other developed countries produce more
skill-intensive varieties. We have moved to a multicone world with more complete specialization than is
assumed by conventional theory.’

In this paper we will resolve these paradoxes and distinguish among these explanations. We provide
considerable support for the multicone explanation. We will deal with the problem of aggregation bias
by using highly disaggregated trade data. Fortunately, these data distinguish very clearly between raw
materials, intermediate components, and finished products and are therefore not as subject to aggregation
bias. They are also reported as values and quantities, (e.g., in dozens or pounds) allowing for rough
comparisons of prices differentials. Disaggregated data also allow a better understanding of the factors that
could explain the fact that US imports from developing countries are concentrated in US industries that
are relatively skilled labor intensive. In addition, since the first four explanations all assume that developed
and developing country exports (or tasks) are similar (perfect substitutes) we will use disaggregated unit
value data to help us distinguish the fifth explanation—imperfect substitutes—from the others.

One method we will use to determine head-to-head product competition in our effort to resolve
these questions is to calculate a “similarity index” that captures the degree to which products share the
same detailed classification categories. This allows us to explore across-product specialization in trade flows.
Fortunately we can compile very fine-grained measures of similarity because the United States reports
trade data in highly disaggregated 6- and 10-digit Harmonized Tariff System (HTS) categories. For
example, the 10-digit HTS import category number 6103106030 contains values of “cotton waistcoats

imported as parts of suits.”

5. Support for this conclusion can be found in Schott 2003.



However, even at the 10-digit HTS level the data still reflect aggregation of products of different
quality. For example, cotton waistcoats are not all created equal. Indeed, some may have much higher
quality and different product attributes (e.g., silver versus gold buttons) than others. These differences
should be reflected in different prices. Accordingly, we use a second method, ratios of average unit values
at the most disaggregated level (typically either 10- or 6-digit HT'S level) to distinguish between products

even more precisely. This measure captures within-product specialization.

Data

To undertake this examination we concentrate on US trade in manufactured goods, (NAICS 331-333)
dropping refined petroleum products from the data. We use the US trade data provided by Feenstra,
Romalis, and Schott (2002) and the United States International Trade Commission. The data are highly
disaggregated. There are about 9,000 export codes and approximately 12,000 import numbers. To exploit
the US data we assume that the goods foreigners export to the United States that are captured in US
import data are representative of the goods they generally export to the rest of the world. We also assume

that the goods the US exports are representative of goods manufactured in the United States.

Results

We will show in this paper that there are distinctive patterns of international specialization that suggest
developed and developing countries produce fundamentally different products. Judged by export shares,
the US and developing countries specialize in quite different product categories that for the most part
do not overlap. Moreover, even when they do overlap and exports are classified in the same category,
there are large and systematic differences in unit values that suggest the products made by developed
and developing countries are not very close substitutes—developed country products are far more
sophisticated.

This generalization does not hold for all types of products. We find that export unit values of
primary commodity-intensive products are typically quite similar and unit values of standardized
manufactured products exported by developed and developing countries are not very different. But the
medium- and high-tech manufactured exports of developed and developing countries differ greatly.

In these product categories export unit values rise with per capita incomes and there is little evidence

of substantial convergence over time. This suggests that, especially in these products, developed and
developing countries are not competing through producing goods that are close substitutes.® Measures

of across-product specialization suggest China and other Asian economies have been moving into high-
tech exports, but the within-product measures indicate they are doing so in the least sophisticated market

segments.

6. The product cycle theory of Vernon (1966) is one way to explain these findings.



The findings have important implications for our concerns. They bolster the argument that the
United States and the developing countries are not competing head to head in export markets. They
shed light on the paradoxical finding, exemplified by computers and electronics, that US-manufactured
imports from developing countries are concentrated in industries that employ relatively high shares of
skilled American workers and help explain why recently declining relative import prices from developing
countries have not produced significant wage inequality (Lawrence 2008).

Other research provides support for these conclusions. Peter Schott in particular has been a major
contributor to this type of work. He argues that international patterns of specialization are incompatible
with the assumption, common in traditional trade theory, that countries all produce the same products.
Instead, there are different cones of specialization that reflect differences in factor endowments (Schott
2003). He also finds that the differences in unit value of exports to the United States between developed
and developing countries are systematic and can be ascribed to differences in factor endowments and factor
production intensities (Schott 2004).” Schott (2008) finds that the overlap between China’s exports to the
United States and OECD exports to the United States exceed what one would expect given its wage rate,
but that its unit values are substantially lower than those of OECD exports again suggesting a high degree
of within-product specialization. Liu (2006) and Kiyota (2008) have both used similar disaggregated data
to directly explore competition between US and Chinese exports in world and Japanese markets and reach

similar conclusions: the United States and China occupy different parts of the export market.

EXPORT OVERLAP

We first explore the overlap between US exports and foreign exports to the United States using the
data on commodity shares for 1990, 2000, and 2006. Like Schott (2008) in his analysis of the rising
sophistication of Chinese exports to the United States, we measure the overlap in trade flows using
indices of similarity at various levels of disaggregation. Whereas Schott benchmarks the composition of
developing country exports to the United States against OECD exports to the United States, we extend
this by also comparing the similarity of US exports and foreign exports to the United States.

The similarity index first involves calculating shares of each commodity and then summing the
absolute difference in these shares.® If Xi is the share of commodity 7 in X'and Y7 the share of commodity 7
in country Y then we first calculate the absolute difference in the share of each commodity.

ie, | Xi—Yi|

7. This result is also consistent with research by Harrigan (2000) showing that US producer prices did not fall substantially
as a result of the Asian financial crisis, which lowered the world prices of many labor-intensive goods.

8. An alternative approach developed by Finger and Kreinin (1979) sums the minimum share for each commodity and
produces an index in which confusingly 100 implies complete similarity and zero implies no overlap. See also Sun and Ng
(2000).



We then sum these differences and divide by two to provide a similarity index S between X and
Y, which is equal to 100 when the two series are completely different and equal to zero when they are

completely similar.

SLy =3 | Xi-Yi| /2
z

Consider, for example if there were just two commodities and two countries. If each fully specialized
in exporting one of the products, the columns would be (0, 100) and (100, 0) and the index would
measure 100 indicating no overlap. If both specialized in the same product, the columns would be (100,
0) and (100, 0) and the index would register zero indicating complete similarity.

One weakness in the measure is that it is sensitive to the level of disaggregation. Both countries
might have half their exports in clothing, for example, and a measure at this level would indicate complete
similarity, but one country might only be exporting shirts while the other only exports pants and this
difference would show up if more disaggregated data was to be used. Accordingly we have calculated
these indices at the most disaggregated level possible. The comparison of developing-country exports to
the United States with aggregate high-income OECD exports to the United States is based on a time
consistent 10-digit HT'S classification constructed using the concordance mapping of Pierce and Schott
(2009).° The comparison of foreign exports with aggregate US exports is based on 6-digit Harmonized
System (HS) code as the 10-digit US export and import codes are not directly comparable.'

Table 1 reports the various export similarity indices for a selection of developed and developing
countries in 1990, 2000, and 2006. We compare US imports from these countries with US imports from
high-income OECD countries. We also compare the similarity of US imports with aggregate US exports.
The two different comparisons yield remarkably similar results both in terms of the level and trend of
the indices. Looking at the data for 20006, it is clear that in the sample Vietnamese exports are the most
different from those of the United States and high-income OECD countries. Next most different are
those from Hong Kong and then India. China and the category of other developing countries occupy
intermediate positions, while developed countries such as Germany, Japan, and the category of “other
developed countries” have the most similar structure to US exports.

The ordering of export similarity is broadly consistent with GDP per capita with exports from
low-income countries displaying the least overlap with OECD exports and aggregate US exports, but

exceptions are evident."" Surprisingly, Hong Kong’s export similarity with the OECD and the United

9. The HTS classification has been revised on numerous occasions to reflect the development of new products. To ensure
comparability across time, we convert all the HTS data to a time-consistent code using the concordance map developed by
Pierce and Schott (2009).

10. The HS code is converted to the 1988/1992 revision to ensure comparability over time.

11. Highly disaggregated econometric estimates by Schott (2008) reveal a statistically significant association between



States was very low in 2006 despite incomes per capita similar to those in developed economies. The
composition of Korea’s and Mexico’s exports to the United States was more similar to aggregate OECD
exports than France’s export bundle (and the United Kingdom in the case of Korea) in 2006, but this
ordering is reversed in the comparison with aggregate US exports.

The change in similarity over time is also interesting. The export similarity of China, India, and
Korea with the OECD and United States rose rapidly from 1990 to 2006 (see also figure 1). China,
for example, rose from a low similarity position in 1990 to an intermediate position in 2006, but
nevertheless remains more similar to other developing economies than developed countries including the
United States. Schott (2008) also estimates that the rise in China’s export similarity with the OECD is
not exceptional and is consistent with predictions based on its size and level of development. A further
observation is that almost the entire increase in China’s export similarity took place between 1990 and
2000, with very little change in similarity from 2000 to 2006—a period in which US imports from China
rose dramatically. Exports from Korea and India, in contrast, showed a steady increase in similarity with
the OECD and aggregate US exports in both periods.

Overall, the similarity indices reveal a rising export similarity between many developing countries
and the OECD and the United States. These trends are nevertheless not fully supportive of Samuelson’s
concerns. The rising similarity is broadly consistent with improvements in per capita growth in these
countries and does not reflect exceptional increases in competition with US exports in recent years.
Further, developing-country export similarity with the United States continues to be lower than for
developed countries. Even developed countries show a fairly high degree of dissimilarity with US exports
(typically around 50).

A comparison of cumulative import shares in table 2 corroborates this finding. China has been the
focus of considerable attention in the debate on the effect of emerging economies on US welfare. We have
therefore ranked products according to their shares in Chinese exports to the United States in 2006 and
then sorted the other trade data by these rankings. Finally we cumulate the shares accounted for at each
percentile of Chinese rankings. Table 2 compares China’s manufacturing exports to the United States with
those of other countries according to these cumulative shares.

The data reveal the weak overlap in the export bundles of developing countries with the United
States and other developed countries. Products that accounted for 50 percent of US imports from China
in 2006 made up just 8 percent of US imports from high-income OECD countries and 11 percent of

US exports. In contrast, these products accounted for 52 percent of US imports from the Association of

GDP per capita and export similarity with the OECD. In his simple regressions, China’s export similarity to the OECD
is greater than what would be predicted on the basis of its income per capita. However, China is no longer found to be an
outlier after jointly controlling for size and level of development.



Southeast Asian Nations (ASEAN-4) category, 37 percent from Vietnam, but less than 10 percent from
India and the category for “other developing countries.” Interestingly, these products made up 27 (Hong
Kong) to 56 (Singapore) percent of US imports from selected high-income Asian economies suggesting
Chinese export growth to the United States may be at the expense of exports from these countries rather
than other high-income economies, including the United States.

A similar story is evident if we look at products accounting for 80 percent of Chinese imports. These
constituted just 21 percent of US imports from high-income OECD countries and 23 percent of US
exports in 2006, but up to 76 percent of US imports from the ASEAN-4 and over 47 percent from the
selected high-income Asian economies. It is clear from these results that by and large the goods the United
States imports from China are very different from those that it exports or that are exported to the United
States by high-income countries outside of Asia. Most Chinese exports are not competing with US or

other developed-country exports.

UNIT VALUES

Another indicator of similarity is unit values. If US exports or imports from developed countries are
similar to exports from developing countries in quality, composition, and price we would expect them
to have similar unit values. In this section we investigate the similarity in unit values across countries
using the highly disaggregated data drawn on in the earlier analysis.'* As we will show, unit values of US
imports from developing countries are substantially lower than those of equivalent products imported
from high-income OECD countries and products exported by the United States. Further, unlike the
export similarity indices that indicate rising across-product similarity in the export bundle of developing
countries with aggregate US exports, the unit value analysis finds no such convergence. All told, these
results convey a picture in which developed and developing countries tend to specialize in exporting
different types of products.

The analysis is based on annual data from 1990 to 2006. Unit values of imports from foreign
countries are compared to import unit values from high-income OECD countries as well unit values
of aggregate US exports. In the comparison with the OECD, we first calculate the ratios of unit values
using 10-digit data. We then weight the 10-digit unit value ratios by the annual share of each product in

total US imports from high-income OECD countries." For the comparison with US export unit values,

12. There are a number of data quality issues that arise in using this data. Errors in measurement can result in highly
volatile unit value measures. The units of measurement are also not applied consistently over all periods and across
countries. In what follows, we deal with outliers in unit values by eliminating the top and bottom 1 percent of data ranked
according to price level. In constructing relative unit values, we also ensure that we only compare products measured using
the same units. Note that in doing so, we eliminate the measurement units and hence are able to aggregate up the relative
unit value indicator.

13. This measure therefore also captures the effect of changes in the US import bundle over time. The alternative is to use



we use 6-digit HS data and annual US export values as weights. The advantage of using OECD import
unit values as the reference price is that we are able to present a much finer resolution of the relative price
relationship.

Even at the ten-digit level, unit values are imprecise measures. In particular, relatively high values
could indicate higher prices for similar products, higher quality, or within any category, a larger share
of products with higher unit values. Nonetheless, as reported in table 3 below the results are quite
remarkable, and correlate very strongly with levels of development.

Our selected countries are clearly grouped into two categories, particularly when import unit values
are compared against US exports. The import unit values of high-income countries—such as the United
Kingdom, France, the category for “other developed countries,” Japan, and Germany—on average equal
or exceed US export unit values by up to 60 percent (see figure 2). There is some movement in their
relative price ratios over time, but in most cases the price relative to US exports is not too dissimilar in
2006 from 1990. US import unit values from Singapore are the exception rising from 64 percent of US
export unit values in 1990 to 119 percent in 2000.

Looking at unit values relative to high-income OECD imports, we also see relative prices in excess
of 1 for most high-income countries, but in this case we see a slight decline in the relative price over
the period 1990-20006, perhaps reflecting rising convergence of prices within European countries who
account for a high proportion of high-income OECD trade. Engel and Rogers (2004), for example, find
that retail prices converged in European markets, particularly in the 1990s.

The second grouping covers the low and middle-income countries as well as some of the high-
income Asian economies such as Korea, Taiwan, and Hong Kong. Looking first at China, it is striking
that Chinese import unit values at the product level have hardly changed relative to OECD imports and
aggregate US exports over the entire period. On average, Chinese import unit values were 43 percent of
OECD import values and 34 percent of US export unit values in 2006, which is insignificantly different
from the relative unit values in the early 1990s. The rising similarity in across-product composition of
Chinese exports to the OECD and the United States is therefore not replicated in the relative price data,

an observation also found by Schott (2008).

trade weights for a fixed period, but this leads to the elimination of all products not exported in all years. This potentially
eliminates a high proportion of trade from the calculation, if growth occurs through exports of new products rather than
increased exports of existing products. There is some evidence for this effect. Product market penetration (share of total
products exported) by developing countries into the US market rose rapidly from 1990 to 2006. For example, the share
of products (at 6-digit HS level) exported by China rose from 53 percent in 1990 to 90 percent in 2006. The equivalent
share for the ASEAN-4 and India rose from 42 percent and 32 percent in 1990 to 64 percent and 69 percent in 2006,
respectively. However, the extensive growth arising from exports of new products accounted for between 5 to 6 percent
of overall export growth in these periods, except for India where it accounted for 17 percent of export growth. The
implication is that the weighted average, using annual export values as weights, does not differ substantially from those
using fixed weights.
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Unit values of imports from India, Mexico, and countries in the ASEAN-4 relative to the high-
income OECD category and the United States are also low and relatively stable over time, ranging from
40 percent to 60 percent of the price of US exports. Surprisingly, relative unit values of imports from
Taiwan, Korea, and especially Hong Kong are similar to the selected low- and middle-income countries,
despite their relatively high incomes per capita. These newly industrialized Asian economies have
therefore faced a rising similarity in exports to the United States with China, which has been combined
with relative prices similar to those of developing Asian countries. This raises the possibility that that
Samuelson’s concerns about the effect of developing-country growth on welfare is being played out within
newly industrialized Asian economies rather than industrialized Europe and North America.

The relative similarity in unit values amongst Asian developing and new industrialized Asian
economies may also explain why production fragmentation and outsourcing has not raised the export unit
values of developing Asian economies. According to our data, widespread relocation of production from
industrialized Europe or North America to Asia would be expected to raise within-product unit values
in these countries. In contrast, production fragmentation—being driven by the relocation of production
from newly industrialized Asian economies to their developing neighbors—would have a much smaller
impact on within-product unit values in the developing countries.

Another exception is the category for “other developing countries.” Import unit values from
other developing countries are very similar to US export unit values in all periods and show a slight
increase relative to high-income OECD imports. This reflects a product composition effect. As shown
in table 2, there is a very low overlap in imports from other developing countries and China. Additional
disaggregated analysis reveals that imports of nonpetroleum manufactures from other developing
countries are concentrated in textiles and clothing (27 percent) and base metals (23 percent). These
products show relatively little variation in prices across countries including relative to US exports.

The primary source of price differences across countries is in the machinery, transport, and specialized
equipment sectors. We explore this further in the disaggregated analysis presented later.

Finally, we formally test for the relationship between exporter income and within-product price
variation by regressing the weighted average unit value relative to the United States (In(P /P *)) on the log
of GDP per capita (in constant 2000 purchasing power parity prices) (In(GDPPC) ) using 2000 data and
152 countries. Our results presented below are consistent with those of Schott (2004).'*

In(P/P%) = —4.4 + 0.42 In(GDPPC)_, R2 = 0.49, Obs = 152
se (0.72) (0.07)

and

14. The regression is weighted by the 2000 share of each country in US imports. The standard errors are robust to
heteroskedasticity.
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In(P/P") =-3.5 + 0.33 In(GDPPC)_~0.51 Dchina, R2 = 0.56, Obs = 152
se (0.65) (0.06) (0.16)

We find a positive and statistically significant association between a country’s GDP per capita and its
weighted average price of exports to the United States relative to aggregate US exports. We also reestimate
the equation but include a dummy variable for China to identify whether its relative prices differ
significantly from predictions. Like Schott (2008) we find that Chinese products trade at a substantial
discount (51 percent) given its GDP per capita. However, once we include population, the dummy
variable is no longer significant, as is also found by Schott (2008).

All told, these results convey a picture in which developed and developing countries tend to
specialize in exporting different types of products. Nevertheless, by looking at averages of all the data, we
are perhaps missing some of the important insights that would be better obtained by focusing on more
disaggregated classifications of the data. We therefore shift our focus to a more disaggregated analysis. In
the following section we evaluate developing country exports to the United States according to various
measures of product sophistication. We then look more closely at the top 50 NAICS six-digit level exports
of China to the US in 2006.

The conclusions already drawn do not change. While the sophistication of developing-country
exports to the US has risen, price levels of these sophisticated products remain a fraction of US export
prices. Much of the action in terms of import penetration by developing countries, and China in
particular, occurs within the NAICS category 334 Computer & Electronic Product Manufacturing.
Nonetheless, the average Chinese unit value within these products was around a third of the average for
the United States. Other top exports from China were also only a fraction of the price of US exports. This
provides further evidence of a high degree of within-product specialization by developing and developed

countries.

PRODUCT COMPOSITION ACCORDING TO LEVEL OF SOPHISTICATION

The concern about emerging-economy exports to the United States is not only that they are becoming
more similar to US exports in general, but that the rising similarity has been driven by rapid increases in
exports in the same “sophisticated” products exported by the United States.

If production and export of sophisticated products stimulates an acceleration in overall growth of
the economy and supply of these very products, as is argued by Lall (2000) and Hausmann, Hwang,
and Rodrik (2007), then the sophistication of the current structure of exports is a foreshadow of
competitiveness pressures that are to come.

What is meant by sophistication is often not clear and can cover the use of sophisticated production

processes to produce a good or the export of goods that embody sophisticated goods. Even the highly
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disaggregated product classification used by the US International Trade Commission is insufficient to
perfectly isolate the production process from product composition. Further, as shown in the relative price
analysis, there is substantial within-product variation in quality. We nevertheless draw on two measures
of sophistication: a product technology classification developed by Lall (2000) and an export productivity
measure developed by Hausmann, Hwang, and Rodrik (2007).

Our first indicator of the sophistication of foreign exports to the United States draws on the
technological classification of exports developed by Lall (2000) which is described in table 4. Resource-
based (RB) manufactures tend to be simple and labor intensive or intensive in use of natural resources.
Low-technology (LT) manufactures tend to be undifferentiated products that compete on price (hence
labor costs are important) and are produced using stable, well-diffused technologies. Medium-technology
(MT) products comprise the bulk of skill- and scale-intensive technologies in capital goods and
intermediate products and tend to have complex technologies with moderately high levels of R&D,
advanced skill needs, and lengthy learning periods. Finally, high-technology (HT) products have advanced
and fast-changing technologies with high R&D investments and require sophisticated technology
infrastructures and high levels of specialized technical skills.

In all categories there are exceptions (e.g., amongst RB products the synthesis of fuel from coal
requires skill-intensive technologies), but in general the skill requirements tend to rise with the degree
of technological complexity. Lall (2000) also argues that the potential for productivity-led growth, as
opposed to growth through factor accumulation, rises with the degree of technological complexity. He,
for example, argues that technology-intensive trade structures offer better prospects for future growth as
their products grow faster in trade and have larger spillover effects in terms of generating capabilities that
can be used in other activities. His argument is therefore similar to that of Hausmann and Rodrik (2003)
and Hausmann, Hwang, and Rodrik (2007), who use a different measure of sophistication.

Table 5 outlines the 1990 and 2006 share structure of US manufacturing imports for China, other
low- and middle-income countries, and high-income OECD countries according to the technological
classification. The table reveals the diverse patterns of specialization across regions as well as the
remarkable shift in the composition of US imports from low- and middle-income countries toward
medium- and high-technology products. High-income countries’ exports to the United States are
concentrated in medium- and high-technology manufactures and there has been little change in this
structure over the full period.

Contrast this with Chinese exports to the United States. In 1990, 74 percent of US imports of
manufactured goods from China were accounted for by low-technology products (mainly clothing)
and only 7 percent by high-technology products. By 2006, high-technology products accounted for

35 percent of US imports of manufactured goods from China with all of the increase attributable to
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electronics and electrical products. The share of high-technology products in US imports from the
category other low- and middle-income countries also rose, but at a slower pace from 18 to 25 percent.

The sophistication of Chinese export bundles to the United States appears to be exceptional. This
is also the conclusion of Rodrik (2006) who finds that China’s export profile to the world is especially
skewed toward products where high-income countries have a comparative advantage.” Replicating his
approach using foreign exports to the United States (figure 3), we also find that Chinese manufactured
exports were associated with an income level (EXPY)'® that was six times higher than its GDP per capita
in 2000." In 1990, the income level associated with its export bundle was 10 times its GDP per capita,
but rapid growth (relative to growth in EXPY) reduced this to a factor of 3.7 by 2006. Thus while
Chinese growth is converging on the income level associated with its export bundle to the United States,
the gap nevertheless remains sizable and suggestive of substantial additional capacity for economic growth.

China is not alone in the exceptional sophistication of its export bundle to the United States. Figure
3 reveals that the export profile of many other emerging and newly industrialized economies is more
sophisticated than what is predicted on the basis of their per capita income. These countries include
Thailand, Mexico, Malaysia, Korea, and less so India and Indonesia. All these countries, including China,
experienced rising income levels associated with their export bundles from 1990 to 2006, reflecting a shift
in the composition of exports to the United States toward higher productivity sectors.

The rising technology intensity of emerging and newly industrialized country exports to the United
States appear to confirm Samuelson’s concerns about head-to-head competition with the United States
in those products where the United States has a comparative advantage. However, as discussed earlier,
rising sophistication of exports, as measured using trade value data, may obscure a high degree of within-
product specialization. We therefore reevaluate the apparent rise in sophistication of emerging and newly

industrialized country exports to the United States using unit value data.

15. He also argues that China’s composition of exports reflects production- and technology-oriented policies, not
comparative advantage.

16. Hausmann and Rodrik (2003) developed a measure, termed EXPY of the productivity level associated with country ¢’s
export bundle. This indicator is an export share—weighted average of commuodity level measures of productivity (PRODY),
which in turn reflect the weighted average incomes of the countries exporting that commodity. Therefore, products which
account for a high share of exports by high income per capita countries will be characterized by a high PRODY. In a
subsequent paper Hausmann, Hwang, and Rodrik (2007) show that their measure of £XPY is also a good predictor of
future growth.

17. Commodity level PRODY is calculated using UNComtrade data for 2000 and 2001. The indices are calculated at the
HS six-digit level using the HO 1988/1992 revision. GDP per capita, measured in constant 2000 purchasing power parity
prices, is used as the income variable and is obtained from World Development Indicators. Countries are only used if trade
data are available in both periods. A total of 147 countries are used. Only manufactured products (NAICS 31-33) are

USA
used to calculate PRODY. EXPY of country j is calculated as EXPYJ_USA — sziPRODYl where mL;SA / M JPSA is the

USA
! i
share of product /in country fs total manufacturing exports to the United States.
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We present three diagrams of the weighted average unit value of US imports relative to US exports
for manufactured goods over the period 1990-2006. Figure 4 focuses on US imports from China, figure
5 focuses on the aggregate import unit values from low- and middle-income countries, while figure
6 looks at import unit values from high-income OECD countries. In all cases, relative prices are first
calculated at the six-digit HS level and then aggregated according to their technology classification using
annual US export values as weights. We are therefore comparing average within-product price differences
assuming that the structure of trade reflects that of US exports. Note that we therefore do not account
for across-product specialization and these weighted average relative unit value measures therefore
underrepresent the overall degree of specialization.

We first look at Chinese and low- and middle-income country import unit values relative to US
exports. The relative price measures are neatly grouped into two categories. The relative price of resource-
based and low-technology products ranges between 0.5 and 1.2 for China and 0.8 and 1.2 for all
developing economies. This is expected as these products, particularly resource-based products, tend to be
relatively undifferentiated. Product differentiation is not a key determinant of the competitiveness of these
products.

This is contrasted by medium- and high-technology products. The unit values of US import
from China of these products lies between 15 and 30 percent of the equivalent products exported by
the United States. Further, remarkably, there has been no significant movement in these relative prices
over the entire 16 years covered in the sample. Looking at the average for all low- and middle-income
countries, the level of relative prices is slightly higher than for China alone, but there is also no change in
the trend over time.

Contrast these diagrams with figure 6 comparing the unit values of high-income OECD imports
with aggregate US exports. US imports of medium- and high-technology manufactures from high-income
OECD countries are on average 80 percent of the unit value of the equivalent product exported by the
United States. Resource-based and low-technology import unit values are 30 to 90 percent higher (and
increasing over time for resource-based products) than the equivalent aggregate US export price.

These findings are not a particular outcome of our choice of technology classification or reference
price. We replicate these findings if we compare foreign unit values to US import unit values from high-
income OECD countries as opposed to aggregate US export prices. Classifying products according to the
sophistication measure of Hausmann and Rodrik (2003) leads to the same conclusion. The unit values
of US imports of low productivity products (PRODY) from low- and middle-income countries (and
China alone) are between 80 to 100 percent of aggregate US export unit values in 2006. Amongst high
productivity products (top 20 percent) unit values are 30 to 40 percent of the equivalent US export unit

value.
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Such vast and sustained differences in US export prices and import prices of medium- and
high-technology products from low- and middle-income countries are indicative of a high degree of
within-product specialization. These are also the products that accounted for the dramatic rise in the
technological intensity of developing-country exports to the United States and the increases in the
export similarity indices shown earlier. These results imply that much of the growth and the apparent
rise in sophistication of developing-country exports to the United States have been driven by the export
of different products to what is currently being exported by the US (and other high-income OECD
countries). The rise in sophistication of developing-country exports suggested by their rising technology

intensity of trade volumes is thus exaggerated.

DISAGGREGATED ANALYSIS

Next we drill down even further. We have assembled six-digit NAICS data for Chinese imports to the
United States, high-income OECD imports to the United States, and US exports for 2006. We then
rank these according to their share in US imports from China in 2006, and report the top 50 industries,
which accounted for about 58 percent of all US-manufactured imports from China. Table 6 presents a
comparison of unit values, relative unit values, and cumulative trade shares for these top 50 products.

Electronics sectors feature very prominently: Four of the top five Chinese industries and 9 out of
the top 50 industries come from the NAICS category 334 that covers computer and electronic products.'®
In the short space of six years, Chinese exports of 334 products increased from $24.2 billion in 2001 to
$108.3 billion in 2007, with their share in overall US imports of these products rising from 12 to 37.2
percent. Indeed, the $84.1 billion increase in US imports from China constituted almost all of the $88.4
billion growth in US imports from all countries.

Apparel, textiles, and footwear products also feature prominently, making up 16 of the top 50
industries and 14 percent of the value of Chinese exports to the US in 2006. The remaining industries are
diverse covering, amongst others, machinery, electrical equipment, transport equipment, chemicals, wood
products, and fabricated metal products.

The disaggregated data reinforces our earlier observation of substantial across-product and within-
product specialization of Chinese exports to the United States. Computer and electronic products (334)
constitute a sizable share of total US manufacturing exports (16.5 percent in 2006). Yet few of the large
US export industries in the electronics sector are also prominent export industries from China. The

strongest US performance in electronics was in semiconductors (334413), which constituted 4.3 percent

18. They include: audio and video equipment (334310)—6.6 percent of 2006 exports; electronic computers (334111)—6
percent; other computer equipment (334119)—S5.1 percent; and wireless communications equipment (334220)—4.4
percent.
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of US exports in 2006 but only 0.6 percent of Chinese exports to the United States in 2007. The only
other US industry within the top 50 Chinese export industries that accounted for more than 1 percent of
US manufacturing exports in 2006 is iron and steel mills (1.3 percent). Altogether these top 50 industries
only made up 16.1 percent of US manufacturing exports in 2006. Similarly, the overlap of these 50
industries with high-income OECD exports to the United States is low, accounting for 16.5 percent of
the exports to the United States. The prominent export industries of China are therefore very different
from those that dominate the export bundle of the United States and high-income OECD countries.

In addition, the prices of goods within these top 50 Chinese export industries is consistently lower
than the equivalent price of goods exported by the United States and high-income OECD countries. For
example, the average price per unit of audio and video equipment (334310), the top import industry
from China in 2006, was $89. The comparable price of US exports in this industry was $198 and $424
for high-income OECD imports. There are very few instances where the Chinese price exceeds that of the
United States (10 times) and the OECD (4 times). If we weight up the relative price data using Chinese
import values as weights, we find that products from these top 50 industries are, on average, 32 percent of
the price of equivalent high-income OECD imports and 49 percent of the price of equivalent US exports.
Such vast differences in prices suggest that China exports very different products than those exported by

high-income OECD countries and the United States.

CONCLUSIONS

Samuelson and Krugman raised various concerns about the impact of developing countries on US welfare
and wage inequality. In this paper we assess the evidence using highly disaggregated trade data and reasons
to question both positions. The reason is the high degree of international specialization in trade flows that
suggests that aside from natural resource—intensive products such as steel, manufactured goods produced
and exported by the United States and other developed countries are very different from those exported
by developing countries in general and China in particular.

Our findings suggest that great caution is required when using of measures of “advanced-
technology” trade that are routinely produced by the US Department of Commerce in its monthly
trade release to track performance. When imports from developing countries are important, the trade
balances in particular high-tech products are not likely to capture competitiveness in similar products (or
intermediates). This is especially the case for information technology products.

The large differences in prices we find are indicative of a high degree of specialization. US imports
from developing countries are not close substitutes for US exports or US imports from OECD countries.
This explains both why the US terms of trade have improved as developing countries have expanded

their exports and why the wages of unskilled US workers have not experienced the downward pressures
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that would have been expected if they were still producing goods that were similar to those made by
developing countries.

The paradoxical finding that US imports from developing countries are concentrated in
US industries in which skilled rather than unskilled workers have relatively high payroll shares is
predominantly the result of intraindustry international specialization along the lines of skill. The
large and persistent differences in the unit values of exports from developed and developing countries
in highly disaggregated data are inconsistent with other explanations for the paradox that assumes
perfect substitution. These include factor-intensity reversals, aggregation bias, and claims that inputs
from developed countries account for much of the value added contained in imports from developing

countries.
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Table1 Export similarity indices for manufactured goods, ranked by similarity with high-income

OECD in 2006
Export similarity with high-income OECD country exports to
US HS 10-digit data (1.00 is completely different) Export similarity with US exports, 6-digit data
Change Change
1990 2000 2006 1990-2006 1990 2000 2006 1990-2006

Vietnam 0.97 0.92 0.96 0.93

Hong Kong 0.78 0.81 0.82 0.04 0.79 0.79 0.8 0.01
India 0.92 0.87 0.82 -0.11 0.91 0.85 0.79 -0.12
Singapore 0.82 0.82 0.81 -0.01 0.78 0.76 0.76 -0.03
ASEAN-4 0.82 0.77 0.81 -0.02 0.83 0.74 0.76 -0.07
China 0.85 0.75 0.75 -0.10 0.89 0.76 0.74 -0.14
Taiwan 0.73 0.72 0.74 0.01 0.73 0.67 0.69 -0.04
Other developing 0.78 0.76 0.74 -0.04 0.78 0.77 0.73 -0.05
France 0.69 0.67 0.68 -0.01 0.62 0.61 0.60 -0.02
Mexico 0.67 0.59 0.61 -0.06 0.70 0.63 0.63 -0.07
UK 0.59 0.56 0.57 -0.02 0.55 0.53 0.57 0.02
Korea 0.72 0.66 0.56 -0.15 0.77 0.70 0.66 -0.12
Japan 0.39 0.40 0.45 0.05 0.58 0.54 0.60 0.02
Germany 0.50 0.46 0.44 -0.06 0.59 0.53 0.53 -0.06
Other developed 0.33 0.29 0.26 -0.07 0.54 0.50 0.48 -0.06

Note: Processed petroleum products are excluded. Similarity indices based on high-income OECD countries use time-consistent HS10 code constructed
using the concordance mapping of Pierce and Schott (2009). The indices based on US exports are calculated using time-consistent code based on the
1988-1992 Revision of HS. ASEAN-4 consists of Indonesia, Malaysia, Philippines, and Thailand. Other developing consists of other low- and middle-income
countries.

Source: Authors’ calculations.
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Table 3 Average unit values relative to high-income OECD exports to the US and
aggregate US exports, ranked by price relative to OECD in 2006

Unit values relative to OECD exports Relative to US exports

1990 2000 2006 1990 2000 2006
UK 1.66 1.20 1.30 1.28 1.16 1.30
Singapore 1.04 0.96 1.19 0.64 0.93 1.19
Germany 1.38 1.02 1.07 1.20 0.97 1.06
Japan 1.13 1.11 1.05 1.02 1.06 1.08
Other developed 1.17 1.07 1.04 1.08 1.09 1.13
Other developing 0.74 0.89 1.00 0.97 0.95 1.08
France 1.50 1.03 0.83 1.53 1.19 1.29
ASEAN-4 0.53 0.63 0.65 0.44 0.42 0.40
Korea 0.59 0.62 0.59 0.46 0.52 0.61
Mexico 0.64 0.68 0.59 0.50 0.50 0.44
Taiwan 0.47 0.43 0.52 0.38 0.34 0.39
India 0.58 0.34 0.48 0.50 0.34 0.50
China 0.46 0.39 043 0.25 0.25 0.34
Vietham 0.17 0.37 0.19 0.31
Hong Kong 0.65 0.41 0.32 0.46 0.42 0.35

Source: Authors’ calculations.

Table 4 The technological classification of exports

Primary products

Fresh fruit, meat, rice, cocoa, tea, coffee, wood, coal, crude petroleum, gas, metals

Manufactured products

RB1: Agro/forest-based products Prepared meats/fruits, beverages, wood products, vegetable oils

RB2: Minerals-based products Ores & concentrates, petroleum/rubber products, cement, cut gems, glass

LT1: “Fashion cluster” Textile fabrics, clothing, headgear, footwear, leather manufactures, travel goods
LT2: Other low-technology Pottery, simple metal parts/structures, furniture, jewelry, toys, plastic products
MT1: Automotive products Passenger vehicles and parts, commercial vehicles, motorcycles and parts

MT2: Process industries Synthetic fibers, chemicals and paints, fertilizers, plastics, iron, pipes/tubes
MT3: Engineering industries Engines, motors, industrial machinery, pumps, switchgears, ships, watches

HT1: Electronics and electrical products  Office/data processing/telecommunications equipment, TVs, transistors, turbines, power
generating equipment

HT2: Other high-technology Pharmaceuticals, aerospace, optical/measuring instruments, cameras

“Special” transactions

Electricity, cinema film, printed matter, art, coins, pets, non-monetary gold

RB = resource-based manufactures

LT = low-technology manufactures

MT = medium-technology manufactures
HT = high-technology manufactures

Source: Lall (2000). Authors’ calculations.
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Table 5 Share structure of US manufacturing imports by technology classification (percent)

Other low-and High-income Other low-and High-income

China  middle-income OECD China  middle-income OECD

1990 1990 1990 2006 2006 2006
Resource-based manufactures 3 20 17 5 13 18
RB1: Agro/forest-based products 1 13 12 3 8 1
RB2: Other resource-based products 2 7 6 2 5 7
Low-technology manufactures 74 36 14 38 29 9
LT1: “Fashion cluster” 56 29 7 23 22 3
LT2: Other low-technology 18 7 7 15 7 7
Medium-technology manufactures 17 26 53 22 33 56
MT1: Automotive products 0 7 30 2 14 34
MT2: Process industries 2 5 6 3 7 8
MT3: Engineering industries 14 13 17 17 13 15
High-technology manufactures 7 18 15 35 25 17
HT1: Electronics and electrical products 6 17 14 34 23 9
HT2: Other high-technology 1 1 2 1 1 9
Other 0 1 1 1 1 1

Source: Authors’ calculations.

23



(abod )xau uo sanuiuod a|qp3)

vl vl L 780 950 L € 4 4 ON 9DIA3P PIIL[3] PUL IOIINPUOIIWDS € LIHEE
6 4! L 4508 o € 4 Le L ) [e21WaYd d1ueBIo JIseqUAYIO IV 6615ZE
9 ol o %00 Lo VA €96 S9¢ 6€ ON sneledde suoydsjpl  0LZYEE
9 oL of L0 ST0 544 44 €6 €L ON aoueldde Buood ployasnoH  1ZZSEE
9 oL 4 ¥i'0 S0 8% 68 8L 6€ ON (Buipeanaiidadxs) anl  1129Z€E
9 oL 44 [44() ) S o 0oL oL ON anxy 6unybi| o113 [enuaplsay  LZLGEE
9 oL 44 ST0 vS'L oL 6 L 4! ON s1ed 9DIYIA IOIOW IBYIO |l 66E9EE
9 8 134 L0°0 L1°0 LS 4 [49 6 ON JUSUOAWOD DIUOIIBP IBYIO  6LIYEE
S 8 47 80°0 ¥0°0 (114 o€ 9L € ON wawdinba bunybi BYIo  6ZLSEE
S L 14 80'L 750 o€ 8¢ 85 o€ ON (o1uond39) Alquiasse undud pauld  8LvEE

unis
S L o €0'L (4%} S8 6 08 0oL ZOd ~ ‘1eOD ‘UNS M3S pue Ind S|I6 pue SUSWOM  EZSLE
S L ot SE0 9€0 SL 0L sol L€ ON aIn)uiny [euonnINsu|  /ZL/LEE
S L 6€ ¥'0 850 4 L 8 € oM 51onpoud [e19W PNLUCER) ISIWIBYIO  6667EE
S 9 8¢ 200 L10 £60'L S6b'L Le Se ON 9dIA9p dbelols 1Indwio)  ZLLYEE
14 9 L€ 6€°0 970 or se €5 vl Syd (onajyre 1da0x9) 1LIMI00) SUBIN  E1ZILE
4 9 o€ 0] L0°0 6 8 €S € ON abebbn7  1669L€
4 9 e ¥9'0 L¥'0 S L L S ON s|liw 3onpoud 3|13x3) ployasnoy oY1 6ZLyLE

UIys pue
14 9 €€ 68'C 650 8z 6C vl 8 z0d asNo|q Mas pue Ind SPIG pue SUSWOM  ZEZSLE
14 9 [43 850 S0 L 4 L L D) Slliw [933s pue uos]  LLLLEE
€ 14 Le S50 €20 €l 9 L€ 8 S4d 1eam100§ 1BYIO  6lT9LE
€ 14 o€ (4N} €€°0 18 €L YT 8 ZOQ  Jeamiano mas puelnd spib pue sUBWOM  6EZSLE
€ 14 8 SL0 r10 9L IL 98 4! ON Uej p|OYIsNoY pue saiemasnoydiIds|3  LLZSEE
€ € 74 Lo ¥0°0 Sl LSL 6£6'L 8 ON Apuiyew dYO  glLeeee
€ € 74 €70 0] 14 6l 49 8 SHd (on3]yre 1d9DX3) 1BIMIO0) SUSWOMN  #1ZILE

jwuawdinba
€ € [44 610 850 soL €6 v9L 9 ON ssa|uIM pue ‘bunsedpeoig AL‘OIpRY  0ZTHEE
4 4 8L [4%0) [440] Lee £06 805 €Ll ON wawdinba jessyduad ssIndwod 13y30  6LLYEE
L L €l 970 vE0 90L 06+'C L06'L 759 ON Jindwod duods|  LLLYEE
0 L L S¥'0 (ral] ¥19 861 444 68 ON wawdinba oapia pue olpny  OLEVEE
sylodxa anio eulyd syodxa alio ooxay  syodxd anio eulyd syun uondudsag apod
sn awodul-ybiH sn awodul-ybiy sn awodul-ybiH SJIVN

(sdefjop SN Jo suolfjiw) sanjea
apeJ} [e30) dJeys dAlRINWND

ES YV LIES]

adud asauiyd

un Jad siejjop sn sadlid

900¢ ul sasnpul odxa asauiy) gs doi jo saleys apes) aanenwNd pue ‘sadiid aaneal ‘sadd 9 djqel

24



‘suolle|ndjed sioyiny :22/nos

*S91IUN0D 0DFO dWOodUI-yBIy Jo anjea yun abesaae payybram podwi ay3 st uoiendjed as1d dA1e[21 9Y3 ul pasn (231d dDFQ) Jojeuwouap ay] 's|pAd| adud ay3 buisn
pailendjed aq ued Jey) asoy) woiy Aybils sIapp 2104219y3 pajuasaid adud aane|as sy “pajuasald st K10631ed 1BIP-9 Yoea 1oy (s3yblam se spiodwil asaulyd) abesane payybram yodwi
2y} ‘sadud aA13e[al 104 's3yblam se sanjea apedy buisn [9A3] HBIP-0 L 2Y3 1e sanjea yun dn Bunybiam Ag pa1dniisuod aie [9A3] SDIYN HBIP-9 Y3 Je S|aAd| 931id “Hun 1ad a31d Jejjop ay3 1oy
S}UN BY3 129]3S 0} Pash s| MO|} apeu} sauly) 1sabie| ay) 0 Buipuodsaliod Jiun ay ‘uonesyisse|d UBIP-9 SOIVN Y3 UIYHM UAS ‘syiun ajdijnw 03 buipiodde payisse|d aie s1oNpoid :210N

9l [L 8¢ STl 90 8 ozl 786 851 z0d SS2UP M3S pUB IND S|NIG pUB SUSWOM  €ETSLE
9l 9l LS 610 80°0 14 4} 80€ 44 zod spoobojwjeyiydo  SLL6EE
9l 9l 1S €Ll L0 €0 (332 269 88 W poomA|d pue 193uaA poompIeH  LLZLZE
9l al LS 190 80 4 S v € )Y Beq saded pajeod pue‘|io} ‘sonseld  €2ZCCE
9l al 95 LE0 90 4 o 9 € ON SNOJUE|[DSIW IBYIO || 6666E€E
9l 9l 95 100 200 4 89/'9 ¥90'S 89 ON sued pue ‘9pAdiq BpAdIoI0N  L669€E
9l Sl SS SL'0 €€°0 8 (4 (114 L ON SAleA [RLISNPU|  LL6TEE
Sl Sl SS 6€'€ 850 L€ 74 8yl 98 zod HIYs M3s pue Ind skoq pue susy  €7ZSLE
|oJedde
9 q SS ¥9'0 Lo [44 LL szl L zod 19410 pue saliossadde [aiedde BYI0  6665LE
Sl Sl S S0 LS LSl €z ON 2INNUINY PIOYaSNOY [N YTLLEE
Sl Sl S L0'0 S0'0 [43 Sve'L €Ly 44 ON Joyesausb pue tolopy  ZLESEE
Sl vl €S ¥S0 €0 9 34 8L €T zod [oiedde mas puend syueju  L6ZSLE
Sl vl €S 8L'0 L1°0 9 vLL 18l Le ON |001pUBY UDAUP-I9MOd  LEGEEE
vl vl s S0'0 o L 9l z L ON s|liw 39npoid 3)11X2) DSIW YO |l 6661LE
vl Pl s 970 vT0 vE €9 v oL ON spoob dna|ye pue buniods  0ze6EE
vl vl LS o 90 L oL 8 4 )Y alempieH  0LSTEE
juawdinba
vl vl LS 900 91’0 ore 0z6'L 8t/ oLl ON Jojesabiiyai pue ‘buneay Jle wiem Iy GLYEEE
vl Pl 0 L'e SE0 ve €L €Ll o 704  seamiybiu pue auabul| spIb pue sSUSWOM  LETSLE
Jeamialno
vl vl 0S 67T LE0 4] LY ore 80L zod 13410 Mas pue Ind skoq pue suslN  8ZZSLE
vl vl 6 vr0 So'L 4 S [4 4 ON 3PIYRA SUIP|IYd pue A0} ‘BWeD  ZEEEEE
vl L 6 €0 500 14 144 Swl L ON asind pue beqpuey suswom  Z669L€
vl vl 14 vL0 Lv'0 861 vLL 90T <8 ON ainjuiny pjoyasnoy pasaisjoydn  LZLLEE
sylodxa a’io euryd syodxa alio ooxay  syodxd alio euiyd syun uondudsag apod
sn awodul-ybiH sn awodul-ybiy sn awodul-ybiH SJIVN

(sdefjop SN Jo suolfjiw) sanjea
apeJ} [e30) dJeys dAlRINWND

ES YV LIES]

adud asauiyd

un Jad siejjop sn sadlid

(panuiuod) 9O ul saLisnpul 31odxa asauiy) 05 doy Jo saseys apesy aale|NWND ‘pue sadud aanejas ‘sadd 9 djqel

25



Figure 1 Export similarity with aggregate US manufacturing exports
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Notes: Calculated using HS (Rev. 1988-1992) 6-digit data.

Source: Authors’ calculations.
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Figure2 Weighted average unit values relative to US exports

weighted average unit values relative to US exports
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Notes: Calculated using HS (Rev. 1988-1992) 6-digit data and annual US exports as weights.

Source: Authors’ calculations.
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Figure 3 Relationship between manufacturing EXPY and per-
capita incomes in 2000
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Source: Authors’ calculations.
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Figure4 China’s export prices relative to US exports

Chinese unit values relative to US exports
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Notes: Own calculations based on 6-digit HS data. Individual country average calculated using total US exports as weights. Weighted average for
region calculated by aggregating the country level average using total bilateral import values as weights. Manufactures classified as primary products
in the Lall technology classification are excluded from these diagrams.

Source: Authors’ calculations.

Figure5 Low-and middle-income export prices relative to US exports

low- and middle-income country export prices relative to US exports
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Notes: Own calculations based on 6-digit HS data. Individual country average calculated using total US exports as weights. Weighted average for
region calculated by aggregating the country level average using total bilateral import values as weights. Manufactures classified as primary products
in the Lall technology classification are excluded from these diagrams.

Source: Authors’ calculations.
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Figure 6 High-income OECD export prices relative to US exports

high-income OECD export prices relative to US exports
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Notes: Own calculations based on 6-digit HS data. Individual country average calculated using total US exports as weights. Weighted average for region calcu-
lated by aggregating the country level average using total bilateral import values as weights. Manufactures classified as primary products in the Lall technology
classification are excluded from these diagrams.

Source: Authors’ calculations.
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