
The Rising Importance of Intra-Industry Trade

Johannes Van Biesebroeck∗

University of Toronto and NBER

November 5, 2007

Abstract

U.S. manufacturing trade has become dominated by flows within industries, even at the

finest level of aggregation. We show that this is not because a few sectors dominate trade, but

that intra-industry trade has become a feature of the majority of industries. The pattern is

similar for the E.U. and even Chinese trade flows are becoming increasingly intra-industry. In

contrast, Japanese trade is to a remarkable extent inter-industry. This difference cannot be

explained by the composition of industries or trading partners.
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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,

building on scale economies and product differentiation, intra-industry trade has received much

more attention in the theoretical literature—surveyed in Krugman (1995).

In contrast, intra-industry trade has received much less attention on the empirical side. Perhaps

its importance was so obvious to not need much study. Also, by the time detailed trade data became

easily accessible, the literature had moved on to firm-level issues. A number of papers document the

increasing importance of intra-industry trade,1 but much more debate has focussed on measurement

issues and even more studies look at its determinants—see Greenaway and Torstensson (1997) for

a review.

This paper sidesteps most of the aggregation issues and, instead, investigates how important and

wide-ranging intra-industry trade is across the entire distribution of (manufacturing) industries. We

plot smoothed histograms of a trade overlap measure in different years, for different countries, and

at different levels of aggregation. We find that almost invariably trade has become more balanced

over time, but that not all countries are as far along this trajectory. Moreover, the differences

between countries do not disappear if we control for the industry composition or if we restrict trade

to only developed or only lesser developed countries.

The remainder of the paper is organized as follows. The data and our measure of trade overlap

is discussed in Section 2. We illustrate the distribution of intra-industry trade across industries in

Section 3. We first 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. Two possible explanations for

the observed differences are investigated next: the composition of industries and trading partners.

Section 5 concludes.

1Balassa (1966) finds that for the founding members of the E.E.C. intra-industry trade increased on average by
14.1% from 1958 to 1963. Similar calculations in Niroomand (1988) indicate that for U.S. industries, the (unweighted)
average of intra-industry trade increased from 47% to 53% between 1963 and 1980. More recently, the properly
weighted average for China increased from 30.8% in 1992–94 to 39.9% in 1999–2001 (Zhang, et al. 2005). .
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2 Data and measurement

The required data is by now widely available and well documented. Statistics for the U.S. were

originally assembled by Robert Feenstra using source files from the U.S. Census and updated

till 2001 as described in Feenstra, Romalis, and Schott (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

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 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).4

In all calculations, we concentrate on manufacturing products, omitting raw materials, un-

processed agricultural products, and services.5 Our interest will be in trade overlap, a unit-free

measure, so we can use nominal amounts directly. Despite its many criticisms, the index originally

proposed by Balassa (1966) is by far the most widely used. Trade overlap in industry i is measured

by

1−Bi = 1− |Xi −Mi|
Xi + Mi

. (1)

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.6 To distinguish between industries with positive

and negative net trade balances, we do not take the absolute value as in (1), but look at the

(Xi −Mi)/(Xi + Mi) index directly.

2Online sources: http://cid.econ.ucdavis.edu/ (Feenstra, et al.); http://dataweb.usitc.gov/ (U.S. ITC);
http://comtrade.un.org/ (Comtrade); http://www.gtis.com/gta/ (GTIS).

3Reports using the HS system for the U.S. started in 1989 and it was revised in 1992, 1996, and 2002.
4Details are provided in Feenstra et al. (2002).
5This corresponds to SIC industries 2000 to 3999 and for consistency we include only SITC categories and HS

products that are mapped in these industries.
6Where we follow the distribution over time, one possibility would be to only compare years in which the trade

deficit is similar. A second possibility would be to weigh industries by their trade share instead of their trade value.
Both sets of results do not materially impact our findings and are available upon request.
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3 Trade overlap has become widespread

A historical perspective for the U.S.

We plot smoothed histograms of the measure of trade overlap across all 4-digit SIC manufacturing

industries for several years in Figure 1. Industries are weighted by their total trade contribution

(Xi + Mi). The graph on the left covers the initial period 1958–1975, when the distribution was

clearly bimodal. When the U.S. trade balance was in surplus (1958–65), the right mode dominated,

and when there was a deficit (1971–74), the left mode was higher. The period of balanced trade in

between (1966-70) shows both modes of similar size.7

⇒ [Figure 1 approximately here] ⇐

Subsequently, the distribution became unimodal and over time the tails gradually flatten. The

graph on the top-right shows this evolution in years with no or small deficit. The most likely

situation for an industry is to have balanced imports and exports. This evolution still continues

even though it is less noticeable. For example, between 1990 and 1997, the fraction of industries

(trade weighted) that have a trade overlap between -0.5 and +0.5 rises from 62.5% to 66.5%.

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] or a decline in

width of 17%. In periods of large deficits, shown at the bottom-right, the mode shifts to the left,

but it tends to affect all industries leaving the shape of the distribution relatively unchanged.

Drilling down: fragmentation and differentiation

As noted by Grubel and Lloyd (1971), the fraction of trade deemed intra-industry depends crucially

on one’s definition of an industry.8 Figure 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.

⇒ [Figure 2 approximately here] ⇐

7We picked one representative year for each period. The online Appendix shows a slide show with the graph for all
years which demonstrates that there are clearly demarcated periods (http://www.chass.utoronto.ca/∼jovb/loop.pdf).

8They 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. “Careful study of the SITC classification” (p. 502) made them conclude that the 3-digit was
most appropriate, which yielded estimates of intra-industry trade above 40% for all OECD countries studied, with
the exception of Australia (17%) and Japan (22%).

3



By construction, 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 falls as the number of unique

industries (indicated in brackets) increases. Only at the 6-digit HS level, which distinguishes U.S.

manufacturing trade into 5,444 unique products, does the distribution display a slight bimodality.

Even at this level of aggregation, the bulk of trade takes place in industries that have a large overlap

of exports and imports.

International fragmentation of production provides one explanation for the high and increasing

levels of intra-industry trade observed at the 4-digit SIC level. U.S. firms export components to

Mexico where they are assembled into final products and exported back to the U.S. Only a few

industries distinguish between intermediates and final goods in the SIC classification, but at the

5-digit SITC classification most industries do so (Ng and Yeats, 1999). If this were the principal

reason for the trade overlap, the bimodality should reappear when we define industries more finely.

Product differentiation, horizontally (Krugman, 1980) or vertically (Hallak, 2006), is one of the

prime explanations for the existence of 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 product differentiation will certainly not

be eliminated at this level of detail. For example, seat belts, gear boxes, and bumpers are three

different 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 nine different 6-digit categories. Trade overlap at this level is certainly

“intra-industry,” it is even likely to underestimate its importance.

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.9 In light of the previous discussion,

we define an industry at 6-digit HS, the finest level comparable across countries. The solid lines in

Figure 3 refer to the distributions in 1995 and the dashed lines to 2005.

9The E.U. is defined in its enlarged (2004) form with 25 member states, to avoid counting trade flows with its
recent members as external trade.
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⇒ [Figure 3 approximately here] ⇐

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

pronounced 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 these products. The production-based SIC

classification did not pick this up for the U.S. in Figure 1. Increasing production capabilities in

China lead to a smaller left tail in its distribution. At the other extreme, however, the importance

of pure export industries declined in each of the four economies.

4 Confounding factors

Industry composition

We now verify two possible explanations for the different patterns observed for the U.S. and Japan.

It could be that the trading patterns of individual sectors are similar in the two countries, but

that their importance varies. We control for this in Figure 4, where we use the same weights to

construct both histograms: the solid line is for U.S. trade weights and the dashed line for Japanese

weights.

The bimodality of the Japanese distribution becomes less pronounced using the U.S. weights,

but does not disappear at all. The U.S. distribution flattens somewhat using the Japanese weights,

but remains solidly unimodal. The left tail is lower and the right tail higher for both countries if

Japanese instead of U.S. weights are used, indicative of the Japanese trade surplus.

⇒ [Figure 4 approximately here] ⇐
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Trade partner

It could also be that the composition of trade partners explains the difference. A robust finding in

the literature is that intra-industry trade is more important for bilateral trade between countries

of similar income levels. In Figure 5, we draw the histograms separating trade flows between high

and low income countries.10

The usual pattern holds for the E.U. and China (not shown). The majority of European indus-

tries have balanced trade with other rich countries, while the industry distribution is more uniform

for trade with low-income countries. Chinese trade shows more overlap with poor than with rich

countries, although the difference is not as pronounced.

For the U.S., the distribution with both types of trading partners is unimodal. It does not

mean that there is a lot of intra-industry trade with low-income countries. Rather, its trade deficit

with that group is massive. The distributions for Japan again defy convention. Intra-industry

trade is rare with both groups of countries and both distributions are bimodal. While the right

mode (positive trade balance) dominates its rich-country trade, the left mode is slightly larger for

poor-country trade.

⇒ [Figure 5 approximately here] ⇐

5 Conclusions

We develop 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. The majority of U.S. or E.U. industries have a large trade overlap and

Chinese industries are increasingly mirroring this pattern. In contrast, Japanese trade flows are

largely inter-industry, and stable over time. Controlling for the industry composition or conditioning

on rich or poor trade partners leaves the unique Japanese pattern largely intact.

10The definition of “high income countries” follows the World Bank: it includes the 25 OECD countries with the
highest per capita income, in addition to Cyprus, Israel, Malta, and Singapore.
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Figure 1: Distribution of trade overlap across 4-digit SIC industries in the U.S.
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Figure 3: Intra-industry trade in different countries from 1995 to 2005
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Figure 4: Intra-industry trade using U.S. or Japanese trade weights (2005)
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Figure 5: Intra-industry trade by income level of trading partner (2005)

- - - - with high-income countries     _____ with low-income countries




