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We show that gradually most U.S. manufacturing trade has become intra-industry, even at the finest level of
aggregation. This also holds for the E.U. and increasingly for China, but only if goods are not classified by
quality; Japanese trade remains far more inter-industry.
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1. Introduction

In traditional trade models, building on comparative advantage or
factor abundance, countries are predicted to specialize in a few sectors
and bilateral trade will be mostly one-way. This is clearly at odds with
the trade data for advanced economies. With the development of
‘new’ trade theory, incorporating scale economies and product
differentiation, intra-industry trade received a lot more attention in
the theoretical literature–as surveyed in Krugman (1995).

Intra-industry trade received less attention on the empirical side.
Perhaps its importance was so obvious to not need much study. Also,
by the time detailed trade data becamewidely available, the literature
had moved on to firm-level issues. While only a few papers document
the absolute importance of intra-industry trade,1 the literature has
focussed on measurement issues and on the determinants of intra-
industry trade–see Greenaway and Torstensson (1997) for a review.

This paper sidesteps the aggregation issue and, instead, investi-
gates how important and wide-ranging intra-industry trade is across
the entire distribution of (manufacturing) industries. Smoothed
histograms of a trade overlap measure reveal that trade has become
more balanced over time in all countries, although some are a lot
further along this trajectory than others, and that for the U.S. intra-
industry trade dominates even at the finest level of aggregation.

Further insights are gainedwhen a quality dimension is introduced in
the definition of an ‘industry’. The distribution of intra-industry trade is
noticeably less balancedwithin eachquality type–cheap or expensive–for
the E.U. and China, but the difference is far less pronounced for the U.S.
and Japan. As expected, the richer countries show more net exports for
expensive goods and net imports for cheap goods.More surprising is that
where we see a sharp distinction between trade patterns by quality type,
it only emerged very recently, i.e. after 1995.

The paper is organized as follows. The data and trade overlap
measure are discussed in Section 2. The distribution of intra-industry
trade across industries is illustrated in Section 3. First, we show the
evolution for the U.S., then the robustness to the level of aggregation,
and finally comparable results for the E.U., Japan, and China. The
quality dimension is introduced in Section 4 and Section 5 concludes.

2. Data and measurement

The necessary data is by now widely available and well
documented. U.S. statistics going to 2001 are described in Feenstra
et al. (2002). For more recent years, the U.S. International Trade
Commission provides free access through its web site at the finest
level of detail. The U.N. Comtrade database contains similar
information for almost all countries and GTIS (a private company)
has more detailed data, but covers fewer countries.2
http://www.cid.econ.ucdavis.edu/ (Feenstra, et al.); http://www.
U.S. ITC); http://www.comtrade.un.org/ (Comtrade); http://www.
.
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Fig. 1. Distribution of trade overlap across 4-digit SIC industries in the U.S.
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Fig. 2. Intra-industry trade for different levels of product detail (1997, U.S.) distribution
across products using various classification schemes (number of categories).
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Trade statistics are collected and available at the 10-digit level of
the Harmonized System (HS). However, only the first six digits are
consistent for imports and exports and across countries. The data can
be aggregated further using the Standard International Trade
Classification (SITC), which goes farther back in time and is not
subject to as many revisions.3 The detailed U.S. trade data is also
mapped into the 4-digit Standard Industrial Classification (SIC), see
Feenstra et al. (2002).

Throughout, we concentrate on manufacturing products, omitting
raw materials, unprocessed agricultural products, and services.4 Our
interest will be in trade overlap, a unit-free measure, so we can
directly use nominal amounts. The index originally proposed by
Balassa (1966) is still themost widely used. Trade overlap in industry i
is measured by

1−Bi = 1− jXi−Mi j
Xi + Mi

: ð1Þ

Grubel and Lloyd (1971) proposed to use total trade shares as
weight to construct an aggregate index. Several adjustments have
been proposed as the aggregate index is biased downward if
aggregate trade is imbalanced. None of the adjustments received
widespread support, and because we do not aggregate we do not
implement any.

To distinguish between industries with positive and negative net
trade balances, we do not take the absolute value as in Eq. (1), but look
at the (Xi−Mi)/(Xi+Mi) index directly.

3. Trade overlap has become widespread

3.1. A historical perspective for the U.S.

We plot smoothed histograms of the trade overlap measure across
all 4-digit SIC manufacturing industries for several years in Fig. 1.
Industries are weighted by their total trade contribution (Xi+Mi). The
graph on the left shows years when U.S. trade was balanced and the
right graph years with a trade deficit.

In both graphs, the distribution gradually evolves from being
bimodal initially (dashed lines) to a unimodal distribution at some
point in the 1980s. From then onwards, themost likely situation for an
3 Reports using the HS system for the U.S. started in 1989 and it was revised in 1992,
1996, and 2002.

4 This corresponds to SIC industries 2000 to 3999 and for consistency we include
only SITC categories and HS products that are mapped in these industries.
industry is to have balanced imports and exports, i.e. have a trade
overlap measure around zero. Only a few years are shown to depict
the evolution, but the online Appendix shows a slide show with the
distribution for all years, which highlights the gradual and unrelent-
ing shift towards intra-industry trade.5

In the following years, the tails of the distribution flattened and the
weight continued to shift to the center. This trend continues all the
way till the end of the sample period, although it becomes less
noticeable. For example, between 1990 and 1997, the fraction of
industries (trade weighted) with a trade overlap between −0.5 and
+0.5 rises from 62% to 67%. Moreover, because the distribution
becomes less skewed, the narrowest interval that contains two thirds
of all industries shrinks over the same period from [−0.71 0.32] to
[−0.61 0.27], a decline in width of 17%.

In periods of large trade deficits, shown on the right, the mode
shifts to the left. It tends to affect all industries similarly leaving the
shape of the distribution relatively unchanged. The distribution
continues to become more compact, with the mode peaking in the
final years (solid lines).
5 See http://www.econ.kuleuven.be/public/N07057/CV/loop.pdf. In the initial period
1958–1975, the distribution was clearly bimodal with the right mode dominating
when U.S. trade was in surplus (1958–65), and the left mode dominating in deficit
years (1971–74). Both modes were of similar size in the period of balanced trade in
between (1966-70).

http://www.econ.kuleuven.be/public/N07057/CV/loop.pdf
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Fig. 3. Extent of intra-industry trade for different countries (regions) 6-digit HS (approximately 5000 products).
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3.2. Different levels of aggregation

As noted by Grubel and Lloyd (1971), the fraction of trade deemed
intra-industry depends crucially on one's definition of an industry.6

Fig. 2 replicates the trade overlap distribution for 1997, a year with a
symmetric distribution at the 4-digit SIC level, for different levels of
aggregation.

As expected, the distribution has more mass in the center if
industries are defined more coarsely. The mode is tallest for 3-digit
SITC industries and gradually lowers as the number of unique
industries (indicated in brackets) increases. Only at the 6-digit HS
level, which distinguishes 5444 unique products, does the distribution
display a slight bimodality. Even at this level of aggregation, the bulk
of trade is in industries with a large overlap of exports and imports.

International fragmentation of production provides one explanation
for thehighand increasing levels of intra-industry tradeobserved in Fig. 1.
U.S. firms export components to lower wage countries where they are
assembled into final products and exported back. Only a few industries
distinguish between intermediates and final goods in the 4-digit SIC, but
at the 5-digit SITCmost industries do so (Ng and Yeats, 1999). If thiswere
the principal reason for trade overlap, the bimodality should reappear
when we define industries more finely.

Horizontal or vertical product differentiation (Krugman, 1980;
Hallak, 2006), is the prime explanation for true intra-industry trade.
Consumers explicitly value variety or have heterogeneous tastes, but
scale economies in production limit the amount of variety the market
can provide. By pooling the demand of consumers in different
countries, international trade relaxes this constraint.

Inspection of the 6-digit HS classification suggests that some
within-category product differentiation certainly remains, but few
categories still contain intermediates as well as final goods. For
example, seat belts, gear boxes, and bumpers are three 6-digit
categories within the 4-digit category “Parts and accessories of motor
vehicles.” Similarly, men's apparel like trousers, jackets, or suits, are
combined with materials like cotton, wool, or synthetics to define
6 They found that for Australia in 1968–69 this fraction varied from only 6.2% of
trade at the 7-digit SITC to 42.9% at the 1-digit.
nine different 6-digit categories. Trade overlap at this level is certainly
“intra-industry,” it is even likely to underestimate its importance.

3.3. The experience of other countries: E.U., Japan, and China

To verify how universal the pattern of widespread intra-industry
trade across manufacturing sectors is, we also show the distribution
for the E.U., Japan, and China.7 In light of the previous discussion, we
define an industry at 6-digit HS, the finest level comparable across
countries. The dashed lines in Fig. 3 refer to the distributions in 1995
and the solid lines to 2005.

The E.U. shows a similar unimodal distribution as the U.S., even
less dispersed and showing a surplus, but this does not hold for the
two Asian countries. The bimodal distribution is particularly pro-
nounced for Japan. The mass in the center of the Chinese distribution
has noticeably increased over the last decade, much like the evolution
for the U.S. in the 1970s. The low importance of intra-industry trade
for Japan in the 1960s was already noted by Grubel and Lloyd (1971),
but it is surprising that this has persisted to this date. It is especially
remarkable that an emerging economy as China now has more
industries with balanced trade.

At the extreme left of the distributions, we see that the tail is rising
in each of the three mature economies, indicating that they stop
exporting some products. The coarse SIC classification did not pick
this up for the U.S. in Fig. 1. Increasing production capabilities in China
lead to a smaller left tail in its distribution. At the other extreme, the
importance of pure export industries declined in each of the four
economies.

4. Accounting for product quality

The importance of quality differences has recently received a lot of
attention in the international trade literature. Schott (2004) and
Hallak (2006) provide evidence that within conventionally defined
product categories, poorer countries tend to specialize in the
production and export of lower quality varieties and vice versa for
7 The E.U. is defined in its pre-2004 form with 15 member states. The earliest year
available is 1997 (not 1995 as in other countries).
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richer countries. Comparative advantage still matters for trade, but its
role would be hidden by the imperfect industry definition that the
above disaggregation does not solve.

We investigate this as follows. Starting from bilateral trade data at
the most detailed classification available and combining export and
import flows, we determine the trade-weighted median price (unit
value ratio) in each 6-digit HS category.8 Aggregating transactions
with prices above and below the median separately, we split each 6-
digit category in half, doubling the number of ‘industries’. Even
though the sum of exports and imports of cheap goods has to equal
total trade in expensive goods by construction, trade flows within a
quality type can very well be unbalanced as the division of exports
and imports across the two quality types is not restricted.

Invariably, the distribution of the trade overlap measure over all
these industries combined is barely distinguishable from one where
we split transactions into two groups randomly (results available on
request). They are only slightly less compact and centered than those
in Fig. 3.

However, the distributions of intra-industry trade within each
quality-type, as depicted in Fig. 4, are noticeably less balanced in 2005
for the E.U. and China. The E.U. is a net importer for the majority of
‘cheap’ products (6-digit aggregates with belowmedian prices), and a
net exporter for ‘expensive’ products. The trade balances for the
majority of cheap and expensive products are opposite in China as
well, but with the signs reversed: it is a net exporter of cheap and net
importer of expensive products.

For the U.S. and Japan, the differences are much less pronounced.
The U.S. trade deficit in 2005 is even larger for cheap products, but the
country is a net importer even for expensive products. For Japan, the
bimodality remains pronounced even within quality types, although
8 The idea is that different 8-digit products are varieties of similar 6-digit products that are
reasonable substitutes for consumers. Formanyproducts the subdivisionof6-digit categories
reflects to someextent different levels of sophistication, e.g. automatic versus non-automatic
washing machines or motor vehicles with small or large engines.
the net exporting (right) mode is higher for expensive goods and the
net importing (left) mode dominates slightly for cheap goods.

Another remarkable feature is that the sharp distinction between
the distributions by quality type for the E.U. and China only emerged
very recently. In 1995, the red (thin) lines in Fig. 4 only differed at the
extremes, as is still the case for the U.S. and Japan in 2005. In the entire
middle segment where intra-industry dominates, net exports were
just as likely for cheap or expensive products in all four countries.
Only in the last decade is there a clear trend towards specialization,
with the E.U. and China taking opposite positions. The distributions of
the product type with a natural comparative advantage, expensive
goods in the E.U. and cheap goods in China, dominate on the net
export side and are dominated on the net import side, with the
switchover in importance occurring exactly at perfectly balanced
trade.
5. Conclusions

We developed a new way to illustrate how widespread intra-
industry trade has become. Instead of aggregating to a single index,
we look across the entire distribution of industries to generate a
number of new insights. Themajority of U.S. and E.U. industries have a
large trade overlap and Chinese industries are increasingly mirroring
this pattern. In contrast, Japanese trade flows remain largely inter-
industry. If we separate goods into high and low quality types using
unit value ratios, we find that trade is a lot less balanced for the E.U.
and China. The pattern of specialization is consistent with relative
income levels, but it has only appeared in recent years.
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