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Abstract While the rapid and sustained expansion of world trade is often ascribed to the spread 
of intra-industry trade (IIT), the share of IIT in global trade stopped increasing in the late 1990s 
and has since been declining measurably. Moreover, although IIT is widely regarded as a 
ubiquitous feature of modern manufacturing trade, the rise and fall of its share in world trade 
during the past two decades have been driven principally by trade in a limited range of electronic 
products. This paper first establishes these facts quantitatively and then examines structural 
changes in the world electronics industry that have brought about the recent dynamics of global 
IIT.  
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1. Introduction 
 
During the past four decades, intra-industry trade (IIT) has been one of the most actively studied 
topics in international economics. Despite initial skepticism, IIT is now widely recognized as an 
important and ubiquitous feature of modern manufacturing trade (Greenaway and Milner 1986). 
Recent new (and new-new) trade theories and spatial economics have also been motivated in part 
by the failure of traditional trade theories to explain adequately this important and apparently 
pervasive phenomenon (Krugman and Helpman 1985; Fujita et al. 1999). 
 
Nevertheless, most empirical studies on IIT are conducted from a static and/or national 
perspective, with relatively little attention to its importance at the global level. Although it is 
widely believed that the increasing importance of IIT is a natural and unstoppable feature of 
modern international trade, it is not clear whether this is the case. As will be shown in this paper, 
the share of IIT in global trade measured in the standard manner (“global IIT ratio”) actually 
stopped rising nearly a decade ago and has since fallen measurably. More importantly, both the 
rapid increase and the subsequent decline in the global IIT ratio since the early 1990s have been 
driven primarily by a single industry --- electronics --- with only marginal influence from other 
industries. This paper first establishes these facts quantitatively and then investigates how the 
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electronics industry has affected global IIT.  

The rest of this paper is structured as follows. The next section defines the global IIT ratio and 
discusses data that will be used to measure its value. Section 3 studies the evolution of the global 
IIT ratio during the past quarter century and its relationship with major industrial sectors. Section 
4 analyzes the dynamics of IIT in the electrical and electronic machinery sector, with particular 
attention to structural changes in the electronics industry. Section 5 summarizes the findings of 
the paper and provides some additional thoughts. 

2. Global IIT Ratio 

Although there is substantial controversy on the definition and measurement of IIT (Greenaway 
and Milner 1986, Chapter 5), by far the most widely used indicator of the importance of IIT is 
one proposed by Grubel and Lloyd (1975). The basic Grubel-Lloyd (GL) index simply measures 
the extent of overlap in trade between two countries within a specific industry  
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where k
ijX  and k

ijM  denote, respectively, the exports from country i (j) to country j (i) of goods 
produced in industry k. 

The GL index is a simple but versatile measure of IIT, permitting as it does a number of useful 
aggregations.1 For example, suppose that one calculates the share of industry k in the total 
bilateral trade between countries i and j 
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Then this value can be interpreted as an indicator of the importance of IIT in the trade between 
countries i and j.  

Let us next focus on country i and calculate the shares of its trade with country j in its gross trade 
value 



   Kumakura, Journal of International and Global Economic Studies, 1(2), December 2008, 26-56 28

( )
.ij ij ij ij

ij
il il i il

X M X M
w

X M X M
+ +

= =
+ +∑

 

Taking the average of IITij, j = 1,2,3,... weighted by this value, one obtains   
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which can be seen as an index of the prevalence of IIT in the total external trade of country i. 

Lastly, let us define the share of country i in world trade as follows: 
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which corresponds to the ratio of the sum of bilateral, industry-by-industry IIT across all 
countries and industries, to the gross value of world-wide trade. In what follows, this value will 
be referred to as the global IIT ratio and will be used as an index of the importance of IIT at the 
global level. 

While the global IIT ratio in (4) is conceptually straightforward, there are two issues that 
confront us when calculating its value. The first issue is how to define industries k = 1,2,3,... In 
the early literature on IIT, the lack of data and computing facilities forced researchers to calculate 
the GL ratio in terms of relatively coarse industrial categories, such as the first- and second-digit 
codes of the Standard International Trade Classification (SITC) and the International Standard 
Industrial Classification (ISIC). However, these studies were criticized as suffering from 
“categorical classification” --- incidents whereby goods produced in a single “industry” vary 
considerably in terms of consumption substitutability and/or production factor intensity (Finger 
1978). The GL index in (1), and hence also the global IIT ratio in (4), tend to be biased upward 
when categorical classification is present.2 
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As the main purpose of this paper is to calculate the share of IIT measured by standard methods 
in the literature and to identify factors that drive its dynamics, I eschew the fundamental but 
elusive question of “what is ‘industry’?” and follow the recent IIT literature by defining 
industries k = 1,2,3,... in terms of the most detailed trade product codes for which data are 
available for a reasonably long period of time. While doing so should help us avoid incidents of 
blatant categorical classification, it will be remembered that these product codes do not 
necessarily map onto the standard notion of “industry” perfectly. 

The second issue is how to obtain reliable product-level trade statistics with which the global IIT 
ratio can be calculated over a sufficiently long period of time. Although the majority of recent 
studies rely on the United Nations Commodity Trade Statistics (COMTRADE), this database has 
a few notable problems that will prove important for this paper, including the manner in which 
discrepancies between importer- and exporter-data are treated. Although inconsistencies between 
exporter and importer statistics can arise for a number of reasons, most serious discrepancies are 
found among countries engaging in extensive entrepôt trade, such as China, Hong Kong and 
Singapore, which happen to be major traders of electronic products as well. Moreover, although 
the trade of Taiwan is not explicitly recognized in COMTRADE, this country is one of the 
leading electronics producers in the world. Therefore, to prevent inaccurate data from 
contaminating the analysis while not being weighed down by the task of building the necessary 
dataset from scratch, this paper relies principally on two databases that draw on COMTRADE 
but are recompiled and supplemented by non-UN agencies. 

Our first dataset is Statistics Canada’s World Trade Analyzer (WTA). The most useful property of 
this database is that it provides, together with its predecessor World Trade Database, consistent 
product-level trade statistics for a relatively long period of 1980-2005. Nevertheless, while WTA 
reconciles the discrepancies between exporter and importer statistics through a series of 
adjustments, the method of its adjustment is fairly mechanical,3 with the result that the quality of 
data on some major trading nations, such as China and Hong Kong, is only marginally superior 
to that of COMTRADE (Feenstra et al. 1999). In addition, although WTA’s product classification 
is based on STIC revision 2 (SITC-R2), it adopts as the basic product categories the 4-digit 
(rather than the most detailed 5-digit) SITC codes, and further aggregates some 4-digit codes into 
3-digit categories. Therefore, the number of WTA’s product codes (707) is substantially smaller 
than that of the original 5-digit SITC-R2 codes (1,832). 

Our second dataset is Base pour l’Analysis du Commerce International (BACI) compiled and 
distributed by Centre d’Études Prospectives et d’Informations Internationles (CEPII), a French 
research institute for international economics. BACI adjusts the exporter/importer discrepancies 
in COMTRADE using a sophisticated econometric method and paying special attention to 
entrepôt trade.4 As a result, BACI data for such countries as China and Hong Kong are closer to 
what has been estimated by other scholars using detailed national statistics and other extant 
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information (e.g. Schindler and Beckett 2005). BACI is also attractive for our purposes in that its 
product classification is the 6-digit codes of the Harmonized System (HS), the most detailed and 
relatively new trade product codes that are standardized internationally. In consequence, however, 
BACI covers relatively short periods of time --- 1995-2005 for the dataset complied in 
accordance with the 1992 version of HS (HS-92) and 1996-2005 for the dataset based on its 1996 
version (HS-96). In order to calculate the global IIT ratio for as many years as possible, this 
paper adopts the one based on HS-92, in which the total number of product codes is 5,018.  

As is widely documented, the national GL ratio in (3) tends to fall when a country’s aggregate 
trade imbalance widens (Greenaway and Milner 1986, Chapter 5).5 It is also known that IIT is 
much less prevalent for raw materials than for manufactured goods (Greenaway and Milner 1986, 
Chapter 7). Therefore, when the external imbalances of major trading nations widen because of 
increasing commodity prices, as has been the case in recent years, the IIT ratios of these 
countries fall and so does the global IIT ratio in (4). In order to ameliorate the effect of such 
short-term factors, unprocessed materials, energy goods, and a few additional items (e.g., 
firearms and non-monetary gold) will be excluded from the subsequent calculation. The 
computation will be further streamlined by ignoring minor trading countries, whose shares in the 
global trade were less than 0.1 percent during both 1980-2005 and 1995-2005. 

3. Global IIT Ratio and the Electronics Industry 

Figure 1 plots two time series of the global IIT ratios computed from WTA and BACI.6 Since the 
GL ratios in (1)-(3) tend to fall when more disaggregated industry classifications are used, it is 
not surprising that the global IIT ratio calculated from WTA is consistently and substantially 
larger than the one based on BACI. What is more interesting is the fact that the WTA-based IIT 
ratio rose more or less continuously during the 1980s and much of the 1990s but has been falling 
in recent years. While the movement of the BACI-based IIT ratio is less pronounced, it also 
peaked in 1999 and fell by 0.6 percent during the next six years. 

Among the few existing studies that examine IIT at the global level, Brülhart (2008) computes 
essentially the same index as (3) for a much longer period of 1962-2006, albeit in terms of all 
tradable goods and relatively coarse SITC-R1 product categories. Although the inclusion of raw 
materials and energy products makes Brülhart’s index sensitive to short-term factors, it also 
peaked in the late 1990s after rising steadily during the preceding 35 years (Brülhart 2008, 
Figure 4). It seems certain, therefore, that an important structural shock occurred to global IIT 
some time toward the end of the 1990s. 

What broke the upward trend of the global IIT ratio? According to Brülhart, the secular increase 
in the share of IIT in global trade until the late 1990s was a result of world-wide structural 
convergence (i.e., countries becoming more similar in terms of sectoral compositions), whereas 
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its decline in the 2000s reflects the rising prices of primary commodities on the international 
market (Brülhart 2008, p.12-14). Nevertheless, as the IIT ratios in Figure 1 were computed 
excluding primary and energy products, they should be less sensitive to commodity prices than is 
the Brülhart index. Moreover, the world energy and food prices started rising significantly only 
in 2004 and 2007, respectively, which do not coincide with the timing of the apparent structural 
break in Figure 1. Nor, as will be shown below, is it entirely accurate to attribute the upward 
movement of the global IIT ratio until the 1990s solely to the sectoral convergence of major 
trading countries. 

This last point can be demonstrated as follows. Let us first rewrite (4) in the following manner: 
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where A, B, C, D and E denote broadly defined industrial sectors. Using CEPII’s 
product-industry concordance table,7 I classify products k = 1,2,3,... into the following five 
sectors: A (electronic and electrical machinery); B (transport equipment); C (other machinery); D 
(chemicals other than energy); and E (other industries).  

Figure 2 depicts the WTA-based global IIT ratio presented in Figure 1 as the sum of the five 
terms on the right hand side of (5). As can be seen in this figure, although the rising global IIT 
ratio during the 1980s was supported fairly evenly by these five terms, its rise and fall since the 
early 1990s have been driven almost entirely by the first term, which represents trade in 
electrical and electronic machinery (henceforth abbreviated as EE). Moreover, as will be 
discussed in the next section, a sizable part of world trade in EE is accounted for by a relatively 
narrow range of electronic goods whose producers are highly concentrated geographically. To the 
extent that this is the case, the increase in the global IIT ratio during the 1990s was not the result 
of world-wide structural convergence but reflected the growing specialization by, and trade 
among, a relatively small number of countries in these electronic products.  

Strictly speaking, however, the five terms in (5) are not mutually independent, since a change in 
any of these terms directly affects the other terms through their common denominators. 
Therefore, let us next rewrite the global IIT ratio as the weighted average of the IIT ratios of 
individual sectors: 
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While Section 2 defined the global IIT ratio as the weighted mean of national IIT ratios, one can 
easily confirm that (6) also provides the same value.  

Let us next introduce a time subscript so that ,  ,  l
t t t

lIIT w IIT  denote the values of these terms in 
time t, and take the first difference of (6) with respect to time. By collecting terms, one obtains 
the following expression: 
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This equation shows that each sector affects the global IIT ratio through: (a) a change in its share 
in world trade; (b) a change in its own IIT ratio; and (c) the multiplicative effect of (a) and (b). 

I first use WTA and calculate the right hand sides of (6) and (7) at a five-year interval from 1980 
onward. The result is shown in Table 1. Looking first at the top part, one finds that the share of 
EE in world trade increased progressively from 12.1 percent in 1980 to 26.1 percent in 2000, and 
decreased slightly during 2000-2005. The sharp rise in the share of EE during 1980-2000 was 
mirrored by a similarly large fall in the share of “other industries”, with relatively little change in 
the other three sectors.   

Looking next at the second part of the table, one observes that the IIT ratio of the EE sector stood 
in 1980 at 36.1 percent, a value roughly comparable to that of chemicals and only marginally 
higher than those of transport and other machineries. During the subsequent two decades, 
however, the EE sector’s IIT ratio rose at a much faster pace than those of other sectors, with the 
result that its value in 2000, 51.7 percent, was more than 8 percent above the global IIT ratio. 
Between 2000 and 2005, however, the IIT ratio of the EE sector fell considerably, taking its size 
relative to the global IIT ratio back to a level similar to what had prevailed in 1980. 

The remainder of Figure 1 presents individual terms in (7). In the bottom part showing (a) + (b) 
+ (c), the first line for “all industries” sums the corresponding values for the five sectors and 
therefore equals the change in the global IIT ratio. By comparing these values, one can confirm 
that the rise in the global IIT ratio during the 1980s was relatively broad-based, with positive and 
meaningful contributions from most of the five sectors. For periods after 1990, however, the bulk 
of the dynamics of the global IIT ratio has been explained by the contribution from the EE sector 
alone. Between 1990 and 2000, the simultaneous increase in the trade share and the IIT ratio of 
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the EE sector made its (a), (b) and (c) all positive and numerically large, pushing up the global 
IIT ratio significantly. Between 2000 and 2005, both the trade share and the IIT ratio of the EE 
sector fell, turning its (a) and (b) into sizable negative values. Although three other sectors also 
contributed negatively to the global IIT ratio during 2000-2005, their numerical impact was 
modest, in part because their own IIT ratios fell by much smaller proportions than that of the EE 
sector.8 

As noted in Section 2, however, the IIT ratios in (3) and (4) tend to fall when the external 
imbalances of major trading nations deteriorate. In the late 1990s, the trade deficit of the United 
States started to expand whilst the Asian crisis pushed the current accounts of several East Asian 
countries from deficits into sizable surpluses. As will be discussed in the next section, both the 
United States and East Asian countries are major traders in EE machinery. One might argue, 
therefore, that the simultaneous declines in the global and EE-sector IIT ratios during 2000-2005 
implies no causal relationship between the two but merely reflect the widening macroeconomic 
imbalances of these countries.  

To see if this is the case, let us next rewrite (6) in the following manner: 
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The first term on the right hand side, S, represents the ratio of the sum of the balanced parts of 
national exports and imports to the gross value of world-wide trade, a value that can serve as an 
indicator of global macroeconomic (im)balance. The second term, O, is the ratio of world IIT to 
the numerator of S, which should remain stable if the size of IIT is governed principally by 
macroeconomic factors. Lastly, the five terms in the second line are the shares of individual 
sectors in global IIT, which sum to unity. 

As noted in the last section, there are difficulties in WTA data for China, a country whose 
growing current account surplus has been a source of considerable controversy in recent years. 
This time, therefore, I use BACI and calculate the right hand side of (8) for ten years between 
1996 and 2005. 

The result is presented in Table 2. The first row of this table confirms that the global IIT ratio 
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rose until 1999 but has since been declining. In the second line, one finds that S had the highest 
value in 1996 and fell throughout the next ten years, except for a brief interlude between 2000 
and 2001. Therefore, although the recent decline in the global IIT ratio has clearly been 
accelerated by growing “global imbalances”,9 the former continued rising until 1999 in spite of 
widening external gaps in major trading countries. This observation suggests that the dynamics 
of global IIT is not a mere byproduct of changing macroeconomic circumstances. 

Meanwhile, the third line of Table 2 indicates that the second term in (8), O, has been closely 
correlated with the global IIT ratio. The movement of O has in turn been followed closely by VA, 
whereas the other terms did not exhibit similar tendencies. It seems, therefore, that the EE sector 
did play a crucial role in reversing the trend of the global IIT ratio in the late 1990s.  

4. Structural Transformation of the Electronics Industry 

As shown in Table 1, the IIT ratio of the EE sector moved in tandem with the global IIT ratio, 
rising progressively until the late 1990s but dropping sharply thereafter. What has caused the 
rapid rise and subsequent fall of the EE-sector IIT ratio during the past two decades? This section 
addresses this question by examining how the product and country compositions of EE 
machinery trade, and the GL ratios for representative products and countries, have evolved over 
time. This analysis will be supplemented by an examination of additional statistics on the output 
and consumption of representative EE products in individual countries. 

4.1 Trade and IIT Ratio by Product Category 

Using CEPII’s concordance table, I first divide EE machinery into the following three product 
groups and seven sub-groups: (i) electronic products (consumer electronics; computer and office 
equipment; telecommunication equipment); (ii) electrical products (domestic electrical 
appliances; heavy electrical equipment); (iii) components and apparatus (active components; 
other components and apparatus). (i) and (ii) include not only final products but also parts and 
accessories of these products, whereas (iii) refers to more general and/or lower-level components 
whose final use cannot be ascertained on trade statistics. Among the latter, “active components” 
refer to devices that have the ability to change the power or amplitude of signals in electronic 
circuits while “other components and apparatus” include passive components that have no such 
function and other miscellaneous electrical apparatus. In value terms, a large and rising 
proportion of “active components” is accounted for by semiconductor devices while much of 
“other components and apparatus” comprises passive components that support these devices (e.g., 
electrical distribution boards). I first use WTA and compute the trade shares and the IIT ratios of 
these product groups for a relatively long period of 1987-2005.  

Table 3 presents the result of this calculation. Looking first at Panel [A], one finds that the bulk 
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of world EE machinery trade is accounted for by “computer and office equipment”, 
“telecommunication equipment”, “active components” and “other components and apparatus”. 
Among these, “computer and office equipment” and “telecommunication equipment” are 
quintessential information and telecommunication (ITC) products, which are characterized by 
intensive use of advanced semiconductor devices, such as electronic integrated circuits (ICs), 
that typically work in conjunction with numerous passive components. It seems, therefore, that 
the electronics industry, which produces these ITC goods and key electronic devices, constitutes 
the main force behind the rapid growth of global EE trade during the past two decades.  

In Panel [B], however, one also notices the shares of individual product groups in total EE trade 
have changed noticeably over time. In group (i), the share of “computer and office equipment” 
remained stable until the late 1990s but has since fallen markedly, whereas that of 
“telecommunication equipment” declined slowly between 1987 and 1996 but has rebounded 
subsequently.10 Within group (iii), the share of “electronic components” rose sharply between 
1987 and 1999 but leveled off thereafter, whereas that of “electronic components and apparatus” 
remained relatively stable throughout 1987-2005.  

Finally, Panel [C] indicates that the proportion of IIT in gross trade flows varies widely across 
product groups. In group (i), for example, the share of IIT in “consumer electronics” remained 
very low relative to the other two subgroups. Among the latter, the IIT ratio of “computer and 
office equipment” was very high since the 1980s whereas that of “telecommunication 
equipment” started low but rose sharply during the 1990s. Between 1999 and 2005, however, the 
share of IIT fell more steeply in these two ITC groups than in other product categories, except 
for “electronic components” whose IIT ratio was also high and rising during the 1990s but fell 
sharply after 1999. 

As will be shown below, however, these cross-sectional and time-series variations in the IIT ratio 
principally reflect differences in the extent to which intermediate goods are traded internationally. 
Although products included in groups (i) and (ii) are generally closer to the final consumer than 
are the products in (iii), this distinction is only approximate. As noted above, (i) and (ii) contain 
not only final products but also parts and accessories of such products, whereas (iii) also includes 
a small number of products that can pass as final products, such as electric lamps and batteries. 
Since recent empirical studies report that IIT is more prevalent in parts and components than in 
final products (Fontagné et al. 2006), it seems likely that the cross-sectional variations in the IIT 
ratio in Table 3 reflect differences in the extent of “fragmentation” --- the degree to which the 
process of producing a particular good is segmented and distributed internationally. By the same 
token, the time-series variations of the IIT ratio in each line may indicate that the manner of such 
international production sharing has changed over time.  

To ascertain this conjecture, let us next break down EE not in terms of product characteristics but 
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by stage of production, and repeat the same calculation independently for final and intermediate 
products.11 Since the product codes of WTA are not sufficiently detailed for this purpose, I 
employ BACI this time. For the sake of comparison, the same calculation will be conducted for 
transport equipment, another machinery sector in which the production of final products requires 
numerous intermediate inputs.  

The result is shown in Table 4. By comparing the top and the bottom lines in Panel [A], one finds 
that although the EE and transport equipment sectors trade roughly the same values of final 
products, the trade of intermediate products in the EE sector is nearly three times as large as that 
of the transport equipment sector. Panel [A] also indicates, however, that the share of 
intermediates in the total sectoral trade value remained more or less stable in the transport 
equipment sector but fell noticeably in the EE sector during the 2000s. Since the proportion of 
intermediates changed little in “electrical products” and “components and apparatus”, the falling 
share of intermediates in the aggregate EE sector was clearly a reflection of the similar but 
steeper decline in that share in “electronic products”. While not shown here, the latter resulted 
from a significant slowdown in the trade of computer parts and accessories. 

Looking next at Panel [B], one observes that the IIT ratio is indeed considerably higher in 
intermediate products than in final goods, not only in the aggregate EE sector and the transport 
equipment sector but also among individual product groups within the EE sector.12 Nevertheless, 
whilst the IIT ratio of the transport sector remained relatively stable,13 the IIT ratios of the EE 
sector has been falling since the late 1990s in both intermediates and finals. By comparing the 
IIT ratios for the three product groups of EE machinery, one also finds that the falling 
final-product IIT ratio in the aggregate EE sector was caused almost entirely by an even steeper 
drop in this ratio in the “electronic products” group, whereas the fall in the intermediates IIT 
ratio in the EE sector mainly reflected the concomitant declines in this ratio in “electronics 
products” and “components and apparatus”.  

According to the preceding analysis, the sharp increase in the EE-sector IIT ratio between the 
late 1980s and the mid-1990s was driven primarily by the relatively rapid growth in computer 
and office equipment, whose IIT ratio remained high until the 1990s, and of the even more robust 
expansion of electronic components trade, for which the share of IIT was even higher than in 
computer and office equipment. Similarly, the falling IIT ratio of the EE sector after the late 
1990s appears to reflect the relative slowdown of the trade of computer and office equipment, a 
sharp drop in the IIT ratios of electronic products in both intermediates and finals, and a similarly 
large reduction in the share of IIT in the trade of electronic components. 

Among these developments, the recent slowdown of trade in computer and office equipment and 
electronic components is likely to reflect the growing maturity of the personal computer (PC) 
market, though it will be shown later that this is not the sole reason. Table 5 shows the nominal 
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sales values of end-user computer equipment in 52 advanced and developing countries, at a 
five-year interval between 1985 and 2005. These statistics are compiled from country sales data 
reported in Reed Electronics Research’s Yearbook of World Electronics Data, an authoritative 
statistical annual on the electronics industry. Table 5 indicates that the markets of advanced 
countries have barely expanded recently, no doubt reflecting the increasing saturation of these 
markets. Although the markets of developing countries have been growing rapidly, they still 
account for less than a third of the global consumption, and fall short of compensating for the 
slowdown of the advanced-country markets. In recent years, moreover, a substantial fraction of 
the growth of the developing-country market has been accounted for by China, where the 
domestic production of PCs and other computer equipment is increasing at a hitherto 
unprecedented speed (see below). 

While the semiconductor-intensive ITC machinery sector has clearly been the central force 
behind the rapid expansion of electronics trade during the 1990s, this industry is also one in 
which product prices fall at a much faster speed than in other industries. Although the market for 
ITC goods expands as long as the falling prices of existing products are compensated for by 
faster growth of sales volumes and/or the introduction of new products that command higher unit 
prices, experience suggests that these effects tend to dissipate fairly quickly. In the PC industry, 
for example, the exhaustion of first-time buyers in advanced countries and the increasing 
popularity of relatively inexpensive “palm-top” computers suggest that the growth of world-wide 
sales will remain sluggish. Similarly, although trade in digital communication equipment has 
increased sharply during the former 2000s, the source of growth in the global mobile phone 
market is also shifting rapidly from advanced countries to developing countries, where both unit 
prices and the speed of product replacement are substantially lower.14  

These developments in the ITC product markets exert significant impact on the semiconductor 
industry, which constitutes the main part of the active components sector. While the use of 
semiconductor devices is extending rapidly beyond electronic products, roughly two thirds of 
global semiconductor shipments are still destined to the ITC equipment sector (Shimizu 2006). 
In earlier years, the semiconductor industry depended even more heavily on the computer 
industry, with the result that its performance was extremely susceptive to the cyclical condition 
of the PC market (Kumakura 2006). 

Figure 3 shows the world-wide shipments of semiconductors during the past two decades, 
measured in terms of nominal US dollars and the number of units.15 As these values are scaled in 
natural logarithm, the slopes of the two lines indicate their respective growth rates. A comparison 
of these lines reveals that although the growth rates of both nominal and real shipments rose 
temporarily during 1985-1988 and 1992-1995, the increase was much steeper in the nominal 
sales, suggesting that unit prices were also rising in these periods. These were the years in which 
the PC market boomed in the United States and pushed up the international prices of memory 
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ICs and computer microprocessors.16 Moreover, although the United States and Japan held the 
lion’s share of global semiconductor output until the mid-1980s, Korea and Taiwan emerged as 
major international suppliers in the early 1990s while many US producers started to concentrate 
on chips design and progressively outsource the physical manufacturing of semiconductor 
devices to Southeast Asia, Mexico and other developing countries (Dicken 2007). These 
developments seem to have contributed to the sharp increase in the nominal global trade value 
and the IIT ratio of “active components” between the late 1980s and the mid-1990s (Table 3).17 

4.2 Trade and IIT by Country 

The preceding analysis, however, does not explain why the IIT ratios of “electronic products” 
and “active components”, which had risen progressively until the latter half of the 1990s, started 
to fall in the late 1990s. As noted before, time-series variations in the IIT ratio may signal an 
important change in the structure of international production sharing, the manner in which 
individual countries participate and specialize in different segments of the process of producing a 
particular good. As will be discussed below, the period between the late 1990s and the early 
2000s was marked by accelerating expansion of China’s electronics sector, which exerted 
significant impact on the global supply chains for ITC and other electronic goods. 

To examine the manners in which China and other countries participate in the world production 
and consumption of electronics, let us next rewrite the IIT ratio of the aggregate EE sector, IITA, 
in terms of the weighted average of the corresponding ratios for individual countries: 
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Here I use WTA and compute the values of the right hand side of (9) at a three-year interval for 
1987-2005, so as to gain a relatively long-term perspective on the evolution of cross-border 
production sharing in the electronics industry.  

The result is presented in Table 6. To facilitate visual inspection, this table reports the result not 
country by country but in terms of country groups. The upper part of the table shows the sum of 
the trade shares of individual countries within each group, which reflects both inter- and 
intra-group trade. The lower part of the table reports the weighted average of the IIT ratios of 
individual countries in each group, where the weight is their relative trade shares. Although our 
main interest is in China, this table combines the results for China and Hong Kong because of 
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concerns about WTA’s treatment of trade between China and third countries transshipped through 
Hong Kong.  

As can be seen in the upper part of Table 6, until the late 1980s North America, Europe and 
Japan had accounted for more than 80 percent of global EE trade, although much of Europe’s 
trade was intra-regional trade among West European countries. During the ten years between 
1987 and 1996, however, Europe and Japan lost their shares considerably, whereas that of 
Southeast Asia soared from 5.9 percent to 13.6 percent. 

As documented widely, Southeast Asia --- a region in which countries at diverse income levels 
are located in close geographical proximity --- provided a fertile ground for “fragmented” 
production of electronics, which typically involved a number of distinct stages with very 
different factor and technology intensities (Dicken 2007). As successive waves of home-currency 
appreciations forced manufacturers in the United States (during the former 1980s) and Japan 
(during the latter 1980s) to look for new production sites abroad, Southeast Asia emerged as a 
global supplier of several major ITC goods and components, such as desktop PCs, hard disc 
drives and microprocessor units (Chu and Hill 2006). As can be seen in the lower part of Table 6, 
the EE ITC ratio of Southeast Asia has been consistently high, reflecting the fact that a 
substantial fraction of their electronics trade concerns intermediate goods (Athukorala and 
Yamashita 2006).   

Nevertheless, Table 6 also shows that the share of Southeast Asia in global EE trade stopped 
rising during the latter half of the 1990s and has since fallen marginally. Similarly, the share of 
North America, which had been relatively stable until the late 1990s, started falling sharply 
around the turn of the century. Their declining shares were mirrored by the sharp increase in the 
share of China and Hong Kong, which rose by more than 10 percent between 1999 and 2006. 

The lower part of Table 6 also reveals that the EE IIT ratio of China and Hong Kong rose 
progressively between 1987 and the latter half of the 1990s but has fallen sharply thereafter. The 
decline in their IIT ratio was accompanied by the simultaneous and even more pronounced 
reductions in both the trade shares and the IIT ratios of North America and Europe. This 
observation suggests, albeit indirectly, that the production that was previously shared among 
North American and European countries is being shifted to China, thereby reducing the two-way 
trade between these countries (see below). Meanwhile, the trade shares and the IIT ratios of 
Korea and Taiwan --- countries geographically most proximate to China and Hong Kong --- have 
so far remained more or less stable, suggesting that new types of trade have been growing 
between these countries. 

These observations can be further ascertained by looking at the relationship between the output 
and consumption of electronic products in individual countries. As a final part of investigation, 
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let us examine how the production and consumption of major electronic product groups are 
distributed around the world, and how the output-consumption balance of each product category 
has evolved in China and other countries. As in Table 5, requisite statistics are collected from 
Yearbook of World Electronics Data (YWED). Since YWED started to cover smaller East 
European countries during the former 1990s, the results for West and East European countries 
are now reported separately. 

Although YWED’s product headings differ from that of CEPII, I aggregate the former into six 
categories that are roughly comparable with the product groups in Table 3 and 4. These six 
categories include: [A] consumer electronics (final products); [B] consumer electronics 
(intermediates); [C] computer and office equipment; [D] telecommunications equipment; [E] 
active components; and [F] passive components. Although consumer electronics are now divided 
into final and intermediate products, YWED data does not permit similar divisions for ITC goods. 
Note also that the coverage of [F] is narrower than that of “other components and apparatus” in 
Tables 3 and 4, which included miscellaneous electrical apparatus. 

The six panels of Table 7 show the percentage shares of major country groups in the world-wide 
output and consumption of individual product categories during 1990-2006. In the most recent 
year of 2006, China and Hong Kong accounted for a sizable share of world-wide output in all six 
categories but [E], suggesting that the greater China has already grown into a leading supplier of 
a wide range of electronic products in the world. Nevertheless, the net exports of China and 
Hong Kong, measured by the difference between their production and consumption shares, vary 
considerably across product categories. More specifically, their net exports in 2006 are 
proportionately largest in categories [A] and [C], which are likely to be the least capital- and 
technology-intensive among the six categories, and lowest and deeply negative in [E], which are 
clearly most capital-/ technology-intensive. In contrast, although North America and West 
Europe register deficits in most categories, the relative size of their net imports of the six product 
groups is an mirror image of that of China and Hong Kong, most deeply negative in [A] and [C] 
and closest to the balance in [E] and [F]. This observation suggests the structure of international 
production sharing is broadly consistent with the relative factor endowments of participating 
countries.18 

Table 7 also highlights, however, the enormous speed with which China has recently increased 
its output in a number of product categories. By comparing Panels [A] and [B], one finds that 
their trade balance in finished consumer electronics was already in a sizable surplus in the early 
1990s whilst that of intermediate consumer electronics turned into a clear surplus only in the 
early 2000s but has since grown rapidly. This observation suggests that China’s consumer 
electronics industry is no longer a mere assembly house for foreign multinationals but rapidly 
extending its operation into relatively “upstream” part of production processes.19 Similarly, 
Panels [C] and [D] indicate that excess supplies in “computer and office equipment” and 
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“telecommunications equipment” have been surging since the early and the mid-2000s, 
respectively, suggesting that in these sectors, too, necessary production inputs are increasingly 
sourced at home.  

The picture is very different in the two component categories of [E] and [F]. In these products, 
China’s balance of trade remains in deficit, suggesting that the country still relies heavily on 
foreign producers for key electronic components. In active components, in particular, the 
consumption has been skyrocketing since the turn of the century whereas output growth has so 
far remained anemic, creating a gaping gap between the two. Panel [E] also indicates that much 
of China’s growing demand for active components is met by imports from Korea, Taiwan and 
Southeast Asia, whose excess supplies have increased noticeably in recent years. The fact that 
the shares of the latter countries have been falling in end-user products suggest that they are 
moving out of these markets and increasingly specialize in sophisticated electronic components, 
such as ICs and other advanced semiconductor devices. With China and its neighbors 
increasingly specializing in end-user products and components, respectively, it is now 
understandable that the global IIT ratio has been declining in both types of products (Tables 3 
and 5). 

5. Conclusion 

This paper computed the share of IIT in world trade and analyzed factors that drove its evolution 
over the past quarter century. According to my calculation, the global share of IIT rose steadily 
until the latter half of the 1990s but has since been on a declining trend. Moreover, although a 
wide range of industries contributed to the rising global IIT ratio until the 1980s, its increase in 
the 1990s and subsequent decline in the 2000s have been driven primarily by trade in a relatively 
narrow range of electronic products. While the literature often presumes that accelerating 
industrialization of developing countries has been and will keep on spreading IIT around the 
world, the result of this paper suggests that this is not necessarily the case. 

According to my analysis, a crucial factor behind the rising global IIT ratio during the 1990s was 
the rapid growth of the computer equipment and semiconductor industries. Although these 
industries had initially been dominated by a few advanced countries, the manufacturing of PCs 
and PC-related semiconductor devices started to shift rapidly in the late 1980s to Southeast Asia 
and other developing countries, where cross-border trade in intermediate goods flourished. The 
growing end-user computer markets and the deepening international “fragmentation” of the PC 
and semiconductor industries were instrumental in expanding global IIT during the 1990s. 

This trend, however, turned out to be relatively short-lived. As the last century came to a close, 
the advanced-country ITC equipment market started to slow down noticeably while the growth 
of China’s electronics industry accelerated. The manufacturing of end-user products, which was 
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previously segmented into multiple stages and spread across a number of countries, has 
increasingly been re-integrated within China. Nevertheless, since China still lacks capacity to 
produce advanced semiconductor devices that form the core of such products, the accelerating 
growth of China’s exports of ITC goods and consumer electronics has been accompanied by an 
equally sharp increase in its imports of these components, depressing world-wide IIT in both 
types of products.  

An interesting but difficult question is what will happen to this trend in the future. Although the 
recent slowdown of the world economy has dented China’s overall export growth, its net exports 
of electronics are still increasing as this paper is being written (September 2008), suggesting that 
the recent trend has not yet run its course. However, while China still registers a sizable deficit in 
its trade of advanced electronic components, both the central and regional Chinese governments 
are aggressively courting foreign semiconductor firms to invest in the mainland. Although major 
semiconductor multinationals still remain cautious about establishing integrated leading-edge 
production facilities in China because of concerns about technology leakages and regulations in 
their home countries, the experience of other electronic products suggests that this situation may 
change quickly in the future.20 If the growth of China’s consumer electronics and ITC market 
continues to outpace those of foreign countries while its components industry starts to grow in 
earnest, its external trade gap may start narrowing in both types of products, helping to reverse 
the declining share of IIT in global electronics trade. 

At a more general level, one might also speculate that the relationship between the electronics 
industry and international trade in the 2010s will be a very different one from those of the 1990s 
and even the 2000s. Although electronics is still a relatively young industry, international trade in 
ITC goods is becoming less volatile than in the past, thanks in part to the growing maturity of 
advanced-country ITC markets but also because of the ongoing convergence of various 
computing, telecommunications and networking equipments (Chang 2008). Moreover, growing 
“digitization” of society is pushing the application of semiconductor devices beyond ITC and 
audiovisual products to other industries, including automobiles and even some service sectors. 
As the electronics and other industries become more closely connected to each other, the impact 
of the electronics industry on the structure of world trade and the dynamics of IIT may become 
less pronounced in the future. 
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1. Although the existing literature provides other indices of IIT (Brülhart 2002), these indices are 
less straightforward to interpret and do not permit the type of aggregations shown below. 

2. See Greenaway and Milner (1986, Chapter 5) and Lloyd (2002) for further discussions. 

3. See Bordέ (1999) for details. 

4. See Gaulier et al. (2008). 

5. Although some authors propose variants of (3) that purportedly correct for aggregate trade 
imbalances, these indices are widely criticized as theoretically unsound (Lloyd 2002). 

6. For ease of visual inspection, all GL and IIT ratios in this and the following sections will be 
reported as percentage shares. 

7. See http://www.cepii.fr/anglaisgraph/bdd/chelem/internatrade/71catego.htm. 

8. If the global IIT ratio is computed by excluding the EE sector, its value was 30.3 percent in 
1980, 37.7 percent in 1990, 40.6 percent in 2000, and 40.0 percent in 2005. 

9. Apparently, this is why the GL ratio fell in all five sectors between 2000 and 2005 in Table 1. 

10. “Telecommunication equipment” includes both traditional analogue equipment and digital 
and mobile communication apparatus. The U-shape change in its share in total EE trade reflects 
the shift of the main growth item from the former to the latter type of products. 

11. Here intermediate products include all goods other than final products, including parts, 
components and peripherals that are normally not sold directly to the final consumers. CEPII 
provides a table of trade products classified by stage of production, which draws on the United 
Nations’ Classification by Broad Economic Category (BEC). 

12. A similar pattern is also found in other machinery sectors. Although this paper does not 
pursue the question of why this is the case, one possibility is that intermediate products are more 
specific than consumer goods, and that this specificity is not reflected properly in the product 
codes of trade statistics. 

13. Although the intermediates IIT ratio of the transport equipment sector rose noticeably 
between 1995 and 1999, a large part of this increase was attributable to the signing of the 
NAFTA in 1994 and a subsequent surge in vehicle components trade in North America. 

http://www.cepii.fr/anglaisgraph/bdd/chelem/internatrade/71catego.htm
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14. Even in the newer market for digital television projectors, nominal world-wide shipments are 
forecast to start shrinking in the late 2000s because of rapidly declining unit prices (Sato 2006). 

15. These nominal and real shipments include both domestic sales and exports. The number of 
units is measured in terms of a weighted average of up to 188 product categories. 

16. The US-Japan Semiconductor Trade Agreement of 1985-1996, which significantly 
constrained the exports of memory devices by Japanese and Japan-affiliated firms, also put 
upward pressures on their international prices (Erwin 1996). 

17. Figure 3 also suggests that the slowdown of nominal semiconductor shipments during the 
latter half of the 1990s resulted mainly from declining unit prices rather than traded volumes. 
Starting in the middle of 1996, the international price of dynamic random access memory 
(DRAM) and other commodity ICs fell sharply, first because of a temporary supply glut on the 
international market and subsequently due to the Asian currency crisis (World Bank 2000; 
Kumakura 2006). 

18. Albeit in smaller scales, complimentary supply-demand gaps are also found between West 
and East Europe. 

19. This does not necessarily mean, however, that China’s indigenous electronics firms have 
been expanding the scope of their operations. There is considerable debate about the relative 
contributions of indigenous firms and subsidiaries of foreign firms to the export growth of China 
(Blonigen and Ma 2007; Haddad 2007). 

20. For example, although the Taiwanese government strictly controls semiconductor investment 
in the mainland, it is under increasing pressure from domestic manufacturers to relax its 
regulations to help maintain their international competitiveness (Dicken 2007). 
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Table 1. Sectoral Contribution to the Dynamics of the Global IIT Ratio 

Item Sector 1980 1985 1990 1995 2000 2005

w (%) All industries 100.00 100.00 100.00 100.00 100.00 100.00
w (%) Electronic & Electrical machinery (A) 12.08 15.74 17.45 22.10 26.11 24.98
w (%) Vehicles (B) 15.43 16.90 15.69 13.91 14.48 14.07
w (%) Other machinery (C) 17.12 15.83 15.78 14.78 14.31 14.31
w (%) Chemicals (D) 14.17 14.01 13.64 13.93 13.92 15.94
w (%) Others (E) 41.20 37.53 37.44 35.28 31.19 30.70
IIT (%) All industries 31.02 33.45 38.89 41.09 43.52 41.57
IIT (%) Electronic & Electrical machinery (A) 36.13 39.58 44.47 50.64 51.72 46.21
IIT (%) Vehicles (B) 33.41 35.59 40.88 42.47 44.11 43.82
IIT (%) Other machinery (C) 33.89 36.80 41.72 40.68 46.87 44.94
IIT (%) Chemicals (D) 36.03 39.20 44.42 45.13 45.21 44.76
IIT (%) Others (E) 25.73 26.37 32.26 33.11 34.09 33.55
(a) ∆w • IIT Electronic & Electrical machinery (A) 1.32 0.68 2.07 2.03 -0.59
(a) ∆w • IIT Vehicles (B) 0.49 -0.43 -0.73 0.24 -0.18
(a) ∆w • IIT Other machinery (C) -0.44 -0.02 -0.42 -0.19 0.00
(a) ∆w • IIT Chemicals (D) -0.06 -0.14 0.13 -0.01 0.92
(a) ∆w • IIT Others (E) -0.94 -0.02 -0.70 -1.36 -0.17
(b) w • ∆IIT Electronic & Electrical machinery (A) 0.42 0.77 1.08 0.24 -1.44
(b) w • ∆IIT Vehicles (B) 0.34 0.89 0.25 0.23 -0.04
(b) w • ∆IIT Other machinery (C) 0.50 0.78 -0.16 0.91 -0.28
(b) w • ∆IIT Chemicals (D) 0.45 0.73 0.10 0.01 -0.06
(b) w • ∆IIT Others (E) 0.26 2.21 0.32 0.35 -0.17
(c) ∆w • ∆IIT Electronic & Electrical machinery (A) 0.13 0.08 0.29 0.04 0.06
(c) ∆w • ∆IIT Vehicles (B) 0.03 -0.06 -0.03 0.01 0.00
(c) ∆w • ∆IIT Other machinery (C) -0.04 0.00 0.01 -0.03 0.00
(c) ∆w • ∆IIT Chemicals (D) 0.00 -0.02 0.00 0.00 -0.01
(c) ∆w • ∆IIT Others (E) -0.02 0.00 -0.02 -0.04 0.00
(a) + (b) + (c) All industries 2.43 5.44 2.19 2.44 -1.95
(a) + (b) + (c) Electronic & Electrical machinery (A) 1.86 1.53 3.43 2.31 -1.96
(a) + (b) + (c) Vehicles (B) 0.86 0.40 -0.51 0.48 -0.22
(a) + (b) + (c) Other machinery (C) 0.02 0.76 -0.57 0.69 -0.28
(a) + (b) + (c) Chemicals (D) 0.39 0.57 0.23 0.01 0.84
(a) + (b) + (c) Others (E) -0.70 2.18 -0.39 -1.05 -0.33

(Notes) Values for 1985, 1990, 1995 and 2000 are measured in terms of two-sided, three-year average to mitigate
the effect of transitory factors. Values for 1980 and 2005are averages for 1980-1981 and 2004-2005, respectively,
due to data limitation.
(Source) WTA; author's calculation.  
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Table 2. Global Imbalance and IIT Ratio  

Variable 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

Global IIT ratio 28.96 29.19 30.13 30.53 30.37 30.31 29.91 29.41 29.00 28.69

S 86.47 85.86 84.69 84.34 83.79 84.32 83.25 82.80 82.32 81.38
O 33.49 34.00 35.57 36.20 36.24 35.95 35.93 35.52 35.23 35.25

VA (Electronic & electrical) 29.09 29.22 29.55 30.65 31.22 30.66 28.88 27.88 27.52 27.36
VB (Vehicles) 16.64 17.28 17.66 17.62 17.50 17.57 17.91 17.87 17.55 17.33
VC (Other machinery) 13.58 13.74 13.70 13.67 13.72 13.78 13.98 14.01 14.15 14.24
VD (Chemicals) 14.27 14.04 14.05 13.95 14.15 14.71 15.71 16.44 16.89 17.03
VE (Others) 26.44 25.72 25.03 24.11 23.41 23.28 23.51 23.80 23.89 24.05

(Notes) Italics indicate highest value in each line.
(Source) BACI; author's calculation.  
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Table 3. Trade Value and IIT Ratio by Product Category 

[A] Trade value (USD billion)

Product category 1987 1990 1993 1996 1999 2002 2005

All electronic & electrical machinery 287.1 426.7 607.7 947.7 1,179.7 1,312.7 1,846.7
Electronic products 156.1 226.1 308.6 464.7 590.6 668.4 935.9

Consumer electronics 18.0 27.3 34.7 41.6 42.6 49.6 72.5
Computer & office equipment 84.7 125.9 171.0 270.2 339.6 366.5 478.3
Telecommunication equipment 53.5 72.9 102.8 152.9 208.4 252.3 385.0

Electrical products 30.2 44.4 62.0 87.3 98.5 113.5 156.8
Domestic electrical equipment 14.9 20.8 27.0 34.5 36.6 45.0 65.0
Heavy electrical equipment 15.3 23.6 34.9 52.8 61.9 68.4 91.8

Components & apparatus 100.7 156.2 237.2 395.7 490.6 530.8 754.0
Active components 40.9 65.4 106.4 203.5 262.3 282.1 397.7
Passive components & apparatus 59.8 90.7 130.8 192.2 228.2 248.7 356.3

[B] Trade value (share in total, %)

Product category 1987 1990 1993 1996 1999 2002 2005

All electronic & electrical machinery 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Electronic products 54.4 53.0 50.8 49.0 50.1 50.9 50.7

Consumer electronics 6.3 6.4 5.7 4.4 3.6 3.8 3.9
Computer & office equipment 29.5 29.5 28.1 28.5 28.8 27.9 25.9
Telecommunication equipment 18.6 17.1 16.9 16.1 17.7 19.2 20.8

Electrical products 10.5 10.4 10.2 9.2 8.4 8.6 8.5
Domestic electrical equipment 5.2 4.9 4.5 3.6 3.1 3.4 3.5
Heavy electrical equipment 5.3 5.5 5.7 5.6 5.3 5.2 5.0

Components & apparatus 35.1 36.6 39.0 41.8 41.6 40.4 40.8
Active components 14.3 15.3 17.5 21.5 22.2 21.5 21.5
Passive components & apparatus 20.8 21.3 21.5 20.3 19.3 18.9 19.3

[C] IIT ratio (%)

Product category 1987 1990 1993 1996 1999 2002 2005

All electronic & electrical machinery 40.6 44.5 47.4 52.0 51.8 50.1 46.2
Electronic products 36.0 39.0 41.9 46.6 45.4 44.1 39.3

Consumer electronics 18.2 23.1 21.0 22.9 21.9 18.6 18.1
Computer & office equipment 45.0 45.3 45.7 47.2 45.5 44.3 39.9
Telecommunication equipment 27.6 33.9 42.7 52.0 50.0 48.9 42.6

Electrical products 35.9 42.9 47.5 49.6 49.8 47.9 45.9
Domestic electrical equipment 27.9 33.7 34.9 33.5 32.8 29.0 27.3
Heavy electrical equipment 43.7 51.0 57.2 60.1 59.9 60.3 59.1

Components & apparatus 49.3 52.8 54.6 58.9 59.9 58.0 54.8
Active components 58.9 60.0 60.2 64.6 64.0 59.8 54.7
Passive components & apparatus 42.8 47.7 50.1 52.8 55.3 55.9 54.9

(Source) WTA; author's calculation.  
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Table 4. Trade Value and IIT Ratio by Stage of Production 
[A] Trade value (USD billion)

Product category 1995 1997 1999 2001 2003 2005

All electronic & electrical machinery 887.9 961.4 1,130.6 1,220.2 1,389.1 1,713.0
Final products 399.5 438.2 509.7 554.0 639.0 795.0
Intermediate goods 488.5 523.3 620.9 666.2 750.1 918.0
Intermediate / total (%) 55.0 54.4 54.9 54.6 54.0 53.6

Electronic products 435.0 480.9 575.1 624.7 706.1 876.2
Final products 289.4 318.7 375.7 410.6 473.1 592.7
Intermediate goods 145.6 162.2 199.4 214.1 233.0 283.5
Intermediate / total (%) 33.5 33.7 34.7 34.3 33.0 32.4

Electrical products 84.9 91.7 99.9 107.3 126.7 154.9
Final products 72.0 78.3 85.4 91.6 108.1 132.1
Intermediate goods 12.9 13.4 14.5 15.8 18.6 22.9
Intermediate / total (%) 15.1 14.6 14.5 14.7 14.7 14.8

Components & apparatus 368.0 388.8 455.6 488.1 556.3 681.8
Final products 38.0 41.1 48.6 51.8 57.8 70.2
Intermediate goods 330.0 347.7 407.0 436.3 498.5 611.6
Intermediate / total (%) 89.7 89.4 89.3 89.4 89.6 89.7

All transport equipment 537.5 598.4 673.7 717.4 862.6 1,024.2
Final products 372.1 412.4 462.7 492.3 593.6 700.7
Intermediate goods 165.5 186.0 210.9 225.1 269.0 323.5
Intermediate / total (%) 30.8 31.1 31.3 31.4 31.2 31.6

[B] IIT ratio (%)

Product category 1995 1997 1999 2001 2003 2005

All electronic & electrical machinery 36.2 37.0 36.9 36.1 33.7 32.4
Final products 26.7 26.8 26.5 25.9 23.2 21.9
Intermediate goods 43.9 45.5 45.5 44.6 42.6 41.5

Electronic products 33.4 33.6 33.0 32.3 28.6 26.4
Final products 26.1 26.1 25.8 25.0 21.7 20.0
Intermediate goods 47.9 48.3 46.6 46.2 42.5 40.0

Electrical products 29.9 30.4 30.6 29.9 28.7 28.5
Final products 27.7 28.0 28.0 27.1 25.6 25.6
Intermediate goods 41.8 44.8 46.3 46.1 46.9 45.5

Components & apparatus 40.9 42.8 43.3 42.3 41.3 41.0
Final products 29.6 30.4 29.9 31.0 31.1 31.4
Intermediate goods 42.2 44.2 44.9 43.7 42.5 42.1

All transport equipment 34.2 35.2 35.5 35.2 34.7 34.3
Final products 30.0 30.1 29.4 28.4 28.0 27.7
Intermediate goods 43.7 46.4 48.8 49.9 49.5 48.7

(Source) BACI; author's calculation.  
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Table 5. Global Shipments in Computer Equipment 
[A] Sales value (USD billion)

All countries 57.1 (100.0) 93.0 (100.0) 148.3 (100.0) 196.9 (100.0) 229.6 (100.0)
Advanced countries 53.4   (93.4) 82.8  (89.1) 126.4  (85.7) 160.4  (81.5) 160.7  (70.0)
Developing countries 3.8     (6.6) 10.1  (10.9) 21.9  (14.8) 36.5  (18.5) 68.9  (30.0)

Of which: China N/A N/A 0.9    (0.9) 2.1    (1.4) 9.8    (5.0) 25.0  (10.9)

[B] Change relative to 5 years ago (USD billion)

All countries 35.8 (100.0) 55.3 (100.0) 48.7 (100.0) 32.7 (100.0)
Advanced countries 29.5  (82.3) 43.5  (78.7) 34.1  (70.0) 0.2    (0.7)
Developing countries 6.3  (17.7) 11.8  (21.3) 14.6  (30.0) 32.5  (99.3)

Of which: China 0.9 N/A 1.2    (2.2) 7.7  (15.9) 15.2  (46.5)

2005

2005

(Notes) "Computer equipment" includes main-frame computers, PCs, and electronic word processors but excludes
peripherals, accessories, and software wherever possible. Sales values are measured in terms of two-sided, three-year
average to mitigate the effect of transitory factors. Values in parenthesis are percentage shares in total. Data for a few
developing countries are reflected only from 1990 or 1995 onward.
(Source) Reeds Electronics Research, Yearbook of World Electronics Data ; author's calculation.

1985 1990 1995 2000

1990 1995 2000

 
 

Table 6. Trade Shares and IIT in Major Regions 

Item Country group 1987 1990 1993 1996 1999 2002 2005

w (%) All countries 100.00 100.00 100.00 100.00 100.00 100.00 100.00
w (%) North America 22.60 22.27 23.87 23.07 24.14 21.21 17.67
w (%) Europe 43.10 41.44 35.75 34.11 34.24 32.60 31.61
w (%) Japan 13.10 12.02 10.99 9.54 8.08 7.31 6.52
w (%) Korea + Taiwan 6.48 6.94 7.03 7.46 7.83 8.37 8.61
w (%) Southeast Asia 5.91 8.26 11.10 13.59 12.75 12.63 12.21
w (%) China + Hong Kong 4.32 5.34 7.34 8.18 9.18 14.38 19.35
w (%) Other countries 4.48 3.73 3.92 4.05 3.78 3.51 4.0
IIT 

3
(%) All countries 40.58 44.47 47.41 51.98 51.76 50.06 46.21

IIT (%) North America 42.10 47.24 53.53 57.97 56.50 51.31 45.79
IIT (%) Europe 49.32 49.82 51.46 51.98 51.63 49.88 44.50
IIT (%) Japan 20.53 29.21 32.23 45.98 46.57 48.66 47.96
IIT (%) Korea + Taiwan 36.35 42.64 43.88 50.38 51.54 49.85 49.66
IIT (%) Southeast Asia 47.77 49.75 49.65 56.21 54.18 54.09 53.68
IIT (%) China + Hong Kong 31.98 39.25 46.24 53.17 53.81 52.66 48.47
IIT (%) Other countries 12.12 17.03 17.48 18.58 20.35 22.62 17.71

(Notes) Europe excludes Russia and the Former USSR.  (Source) WTA; author's calculation.  
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Table 7. Production and Consumption of Electronics in Major Regions (Share of Total, %) 

[A] Consumer electronics (final goods)

Country group Series 1990 1992 1994 1996 1998 2000 2002 2004 2006

North America Production (P) 9.6 9.7 11.5 12.2 14.4 13.6 14.4 12.7 14.0
North America Consumption (C) 27.6 29.3 30.7 30.0 34.2 36.7 37.9 35.3 35.9
North America Net export (P - C) -18.0 -19.5 -19.2 -17.8 -19.8 -23.1 -23.5 -22.6 -21.9
West Europe Production (P) 20.0 17.1 16.0 17.6 18.0 15.0 13.0 11.2 8.5
West Europe Consumption (C) 35.4 32.0 26.2 25.8 26.7 23.6 25.3 28.3 28.1
West Europe Net export (P - C) -15.4 -14.9 -10.2 -8.2 -8.8 -8.5 -12.3 -17.1 -19.6
East Europe Production (P) N/A 1.3 1.0 1.2 2.9 3.0 4.0 4.6 6.
East Euro

4
pe Consumption (C) N/A 1.8 1.6 1.8 2.1 2.2 2.3 2.5 2.

East Euro
6

pe Net export (P - C) N/A -0.5 -0.6 -0.6 0.8 0.9 1.7 2.1 3.8
Japan Production (P) 38.7 36.3 30.3 21.9 19.6 20.2 16.3 17.3 15.1
Japan Consumption (C) 17.6 16.9 17.8 15.0 11.4 11.7 8.7 9.0 7.9
Japan Net export (P - C) 21.1 19.4 12.5 6.9 8.2 8.5 7.6 8.4 7.2
Korea + Taiwan Production (P) 9.7 9.0 9.0 9.1 4.8 6.5 6.2 6.4 5.
Korea + Taiwan Consum

8
ption (C) 3.5 4.0 4.4 5.1 2.0 3.0 2.7 2.3 2.2

Korea + Taiwan Net export (P - C) 6.1 5.0 4.6 3.9 2.7 3.5 3.5 4.0 3.5
Southeast Asia Production (P) 6.7 10.0 14.2 17.2 14.1 15.1 13.4 11.5 9.5
Southeast Asia Consumption (C) 2.5 3.2 3.7 4.6 3.7 3.9 3.8 3.5 3.
Southeast Asia Net ex

5
port (P - C) 4.2 6.8 10.5 12.6 10.4 11.2 9.6 8.0 6.0

China + HKG Production (P) 8.9 9.5 11.1 12.4 17.3 19.2 24.4 28.0 31.9
China + HKG Consumption (C) 4.5 4.6 5.5 5.9 8.6 9.1 9.5 8.8 8.
China + HKG Net ex

8
port (P - C) 4.5 4.9 5.6 6.5 8.7 10.1 14.9 19.2 23.1

[B] Consumer electronics (components)

Country group Series 1990 1992 1994 1996 1998 2000 2002 2004 2006

North America Production (P) 22.2 23.8 24.1 25.4 25.4 21.2 17.1 13.4 12.8
North America Consumption (C) 26.4 26.4 27.7 26.3 26.8 25.6 23.8 22.1 20.9
North America Net export (P - C) -4.2 -2.6 -3.6 -0.8 -1.4 -4.4 -6.7 -8.8 -8.1
West Europe Production (P) 22.5 20.3 16.7 18.6 20.8 17.4 16.8 17.9 15.4
West Europe Consumption (C) 32.2 29.5 24.6 23.8 24.8 20.5 19.8 21.3 19.6
West Europe Net export (P - C) -9.7 -9.2 -7.8 -5.2 -4.0 -3.0 -2.9 -3.4 -4.3
East Europe Production (P) N/A 0.4 0.3 0.5 0.9 1.6 1.9 1.8 1.
East Euro

9
pe Consumption (C) N/A 1.3 1.3 1.5 2.2 2.4 3.2 3.2 4.

East Euro
5

pe Net export (P - C) N/A -0.9 -1.0 -0.9 -1.3 -0.8 -1.2 -1.4 -2.6
Japan Production (P) 31.4 30.6 27.8 20.9 19.1 18.5 13.7 13.2 11.3
Japan Consumption (C) 19.4 18.3 17.7 15.7 14.2 13.9 10.9 9.9 8.5
Japan Net export (P - C) 12.0 12.3 10.2 5.2 4.9 4.7 2.8 3.3 2.8
Korea + Taiwan Production (P) 10.3 10.4 11.1 11.9 7.6 9.0 8.1 7.7 7.3
Korea + Taiwan Consumption (C) 4.9 5.1 5.2 5.6 3.3 4.5 4.8 4.7 4.6
Korea + Taiwan Net export (P - C) 5.4 5.3 5.9 6.3 4.3 4.5 3.3 3.0 2.7
Southeast Asia Production (P) 4.5 5.0 9.4 10.8 11.4 14.5 14.5 14.9 15.6
Southeast Asia Consumption (C) 5.8 8.3 10.5 12.7 10.8 12.0 10.4 9.3 8.7
Southeast Asia Net export (P - C) -1.3 -3.3 -1.0 -1.9 0.7 2.5 4.0 5.6 6.9
China + HKG Production (P) 5.6 5.9 7.2 8.5 10.9 14.3 24.7 27.5 31.8
China + HKG Consumption (C) 5.7 6.3 7.1 7.6 10.7 14.1 20.2 21.5 24.7
China + HKG Net export (P - C) 0.0 -0.3 0.1 0.9 0.2 0.2 4.5 6.1 7.1
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[C] Computer and office equipment

Country group Series 1990 1992 1994 1996 1998 2000 2002 2004 2006

North America Production (P) 29.7 29.7 30.1 30.2 31.7 29.2 25.5 20.4 18.3
North America Consumption (C) 31.8 32.7 37.5 37.2 39.9 37.9 36.2 32.1 30.8
North America Net export (P - C) -2.1 -3.0 -7.4 -7.1 -8.2 -8.7 -10.7 -11.7 -12.5
West Europe Production (P) 26.5 22.7 18.7 18.1 18.7 15.6 14.6 13.7 11.2
West Europe Consumption (C) 37.2 36.3 28.4 26.1 29.1 25.4 26.2 27.4 25.5
West Europe Net export (P - C) -10.7 -13.6 -9.7 -8.0 -10.4 -9.8 -11.7 -13.8 -14.3
East Europe Production (P) N/A 0.4 0.3 0.4 1.0 1.3 1.8 2.1 2.
East Euro

2
pe Consumption (C) N/A 0.9 1.0 1.4 1.6 1.6 2.2 2.3 2.

East Euro
5

pe Net export (P - C) N/A -0.5 -0.8 -0.9 -0.6 -0.3 -0.4 -0.2 -0.3
Japan Production (P) 28.5 28.1 27.3 23.0 18.5 17.7 12.8 10.3 8.0
Japan Consumption (C) 19.7 18.2 18.9 19.5 14.2 16.4 11.2 10.4 8.8
Japan Net export (P - C) 8.8 10.0 8.4 3.5 4.3 1.4 1.5 -0.1 -0.7
Korea + Taiwan Production (P) 4.9 5.7 7.1 8.5 7.7 10.8 10.6 7.6 5.4
Korea + Taiwan Consumption (C) 1.7 1.8 2.3 2.7 1.5 2.9 2.5 2.3 2.4
Korea + Taiwan Net export (P - C) 3.2 4.0 4.8 5.7 6.2 7.8 8.1 5.3 3.0
Southeast Asia Production (P) 4.9 7.2 10.3 12.5 12.9 14.5 14.5 13.3 13.4
Southeast Asia Consumption (C) 2.1 2.6 3.1 3.7 2.8 3.6 3.6 3.8 4.0
Southeast Asia Net export (P - C) 2.8 4.6 7.1 8.7 10.1 10.9 10.9 9.5 9.4
China + HKG Production (P) 1.8 2.3 2.7 3.5 5.6 7.8 17.2 29.1 36.4
China + HKG Consumption (C) 1.3 1.8 2.2 2.5 4.0 6.0 11.5 13.6 15.5
China + HKG Net export (P - C) 0.5 0.5 0.5 1.1 1.7 1.8 5.7 15.5 20.9

[D] Telecommunications

Country group Series 1990 1992 1994 1996 1998 2000 2002 2004 2006

North America Production (P) 44.2 42.7 41.0 40.5 44.6 42.7 39.2 32.1 30.9
North America Consumption (C) 47.4 45.8 43.6 41.7 47.5 46.6 46.1 44.0 43.0
North America Net export (P - C) -3.2 -3.2 -2.6 -1.2 -2.9 -4.0 -6.9 -11.9 -12.1
West Europe Production (P) 30.9 30.3 27.3 27.5 27.6 25.4 23.3 21.9 19.9
West Europe Consumption (C) 30.3 29.9 25.1 23.4 22.4 21.0 20.4 20.4 19.5
West Europe Net export (P - C) 0.6 0.4 2.1 4.1 5.2 4.4 3.0 1.5 0.4
East Europe Production (P) N/A 0.7 0.8 0.7 0.9 1.1 2.5 2.9 2.
East Euro

7
pe Consumption (C) N/A 1.0 1.4 1.7 2.0 1.9 2.9 2.8 3.

East Euro
1

pe Net export (P - C) N/A -0.4 -0.6 -1.0 -1.1 -0.8 -0.3 0.1 -0.4
Japan Production (P) 14.8 15.4 17.9 18.6 13.1 13.9 11.6 12.2 10.1
Japan Consumption (C) 11.4 11.4 14.6 18.1 12.3 12.8 11.0 10.7 9.6
Japan Net export (P - C) 3.4 4.1 3.4 0.5 0.8 1.1 0.6 1.5 0.5
Korea + Taiwan Production (P) 2.7 2.8 3.4 3.2 4.0 6.0 8.6 11.3 10.2
Korea + Taiwan Consumption (C) 2.2 2.2 2.5 2.7 3.3 4.9 3.5 2.9 2.9
Korea + Taiwan Net export (P - C) 0.4 0.5 0.9 0.5 0.7 1.1 5.1 8.4 7.3
Southeast Asia Production (P) 1.5 2.1 2.9 3.1 2.5 3.0 3.2 3.5 3.9
Southeast Asia Consumption (C) 1.8 2.2 3.1 3.3 2.2 2.3 3.2 3.1 3.3
Southeast Asia Net export (P - C) -0.3 0.0 -0.1 -0.2 0.3 0.6 0.1 0.4 0.6
China + HKG Production (P) 1.6 1.8 2.3 2.3 3.2 4.1 7.8 12.2 17.7
China + HKG Consumption (C) 1.5 2.2 3.3 2.7 3.5 4.2 6.8 7.4 8.1
China + HKG Net export (P - C) 0.1 -0.5 -1.0 -0.5 -0.3 -0.1 1.0 4.8 9.5
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[E] Active components

Country group Series 1990 1992 1994 1996 1998 2000 2002 2004 2006

North America Production (P) 26.8 25.4 26.6 26.3 27.7 26.3 20.6 19.0 17.8
North America Consumption (C) 34.0 34.1 36.4 37.1 38.1 35.4 26.4 22.3 22.2
North America Net export (P - C) -7.3 -8.7 -9.8 -10.8 -10.4 -9.1 -5.8 -3.3 -4.4
West Europe Production (P) 13.1 10.7 8.9 9.5 11.7 10.4 11.3 10.3 10.8
West Europe Consumption (C) 19.8 18.9 16.2 16.8 18.2 15.3 14.0 14.0 13.3
West Europe Net export (P - C) -6.7 -8.2 -7.3 -7.3 -6.5 -4.9 -2.7 -3.6 -2.5
East Europe Production (P) N/A 0.2 0.2 0.3 0.3 0.3 0.6 0.7 0.
East Euro

5
pe Consumption (C) N/A 0.3 0.3 0.6 1.1 1.4 3.0 3.3 3.

East Euro
2

pe Net export (P - C) N/A -0.2 -0.1 -0.3 -0.8 -1.1 -2.4 -2.6 -2.7
Japan Production (P) 37.4 36.6 37.4 31.7 27.1 28.2 26.9 26.0 22.1
Japan Consumption (C) 28.2 26.1 24.9 21.5 17.6 20.4 17.7 18.2 16.0
Japan Net export (P - C) 9.2 10.4 12.5 10.2 9.4 7.8 9.1 7.8 6.1
Korea + Taiwan Production (P) 10.2 11.8 12.2 15.5 15.0 16.2 16.3 19.5 21.8
Korea + Taiwan Consumption (C) 6.6 7.9 9.2 9.6 8.6 8.8 9.3 9.5 9.7
Korea + Taiwan Net export (P - C) 3.6 3.9 3.0 5.9 6.4 7.4 7.0 10.0 12.1
Southeast Asia Production (P) 8.9 10.8 11.5 13.1 13.6 14.3 18.0 18.9 21.1
Southeast Asia Consumption (C) 3.5 4.9 5.7 6.6 6.2 6.6 8.7 8.7 9.
Southeast Asia Net ex

5
port (P - C) 5.4 5.9 5.7 6.5 7.4 7.6 9.3 10.2 11.5

China + HKG Production (P) 1.9 1.8 1.6 2.1 3.1 2.9 4.6 4.1 4.
China + HKG Consum

5
ption (C) 4.1 4.5 4.0 4.2 6.5 8.8 17.2 20.1 21.7

China + HKG Net export (P - C) -2.2 -2.6 -2.4 -2.2 -3.4 -6.0 -12.6 -16.0 -17.2

[F] Passive components

Country group Series 1990 1992 1994 1996 1998 2000 2002 2004 2006

North America Production (P) 29.0 25.6 24.2 25.1 25.9 25.6 20.1 17.0 16.9
North America Consumption (C) 31.2 27.8 28.7 28.8 32.2 32.8 25.3 21.4 21.4
North America Net export (P - C) -2.1 -2.2 -4.5 -3.7 -6.3 -7.3 -5.1 -4.4 -4.5
West Europe Production (P) 26.7 25.4 21.8 21.8 22.1 17.0 19.2 21.1 20.1
West Europe Consumption (C) 29.1 28.8 25.2 24.4 24.7 20.5 20.1 22.0 20.9
West Europe Net export (P - C) -2.3 -3.4 -3.4 -2.6 -2.5 -3.4 -0.9 -0.9 -0.8
East Europe Production (P) N/A 0.7 0.6 0.8 1.3 1.4 1.7 1.9 1.
East Euro

9
pe Consumption (C) N/A 0.7 0.7 0.9 1.5 1.9 3.1 3.2 3.

East Euro
3

pe Net export (P - C) N/A 0.0 0.0 0.0 -0.2 -0.5 -1.4 -1.4 -1.5
Japan Production (P) 29.3 30.5 31.9 27.9 24.7 27.2 24.1 24.2 23.6
Japan Consumption (C) 22.1 22.0 21.0 19.3 16.2 16.9 14.9 13.9 12.5
Japan Net export (P - C) 7.2 8.4 10.9 8.6 8.5 10.3 9.2 10.3 11.2
Korea + Taiwan Production (P) 6.6 7.4 8.1 8.6 8.0 9.6 9.1 9.2 9.
Korea + Taiwan Consum

5
ption (C) 5.7 6.2 7.2 7.3 5.6 6.9 7.6 8.1 8.3

Korea + Taiwan Net export (P - C) 0.9 1.1 0.9 1.3 2.3 2.8 1.5 1.2 1.2
Southeast Asia Production (P) 2.4 3.7 5.4 7.4 8.2 9.2 10.2 9.3 8.
Southeast Asia Consum

9
ption (C) 4.2 6.1 8.3 9.4 8.8 9.6 9.6 9.2 9.

Southeast Asia Net ex
5

port (P - C) -1.8 -2.4 -2.9 -2.0 -0.6 -0.4 0.6 0.0 -0.7
China + HKG Production (P) 3.3 3.7 5.0 5.4 6.7 7.2 12.2 13.9 15.8
China + HKG Consumption (C) 3.7 4.4 4.7 5.4 6.6 7.6 15.1 17.4 19.1
China + HKG Net export (P - C) -0.5 -0.7 0.3 0.0 0.2 -0.4 -2.8 -3.5 -3.3

(Source) Reed Electronics Research, Yearbook of World Economics Data ; author's calculation.
(Notes) Shares of other countries are not reported. East Europe excludes Russia.
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Figure 1. Global IIT Ratio 
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(Source) WTA, BACI; author’s calculation. 
 
 
Figure 2. Sectoral Breakdown of Global IIT Ratio 
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(Source) WTA; author’s calculation. 

 



   Kumakura, Journal of International and Global Economic Studies, 1(2), December 2008, 26-56 56

Figure 3. Global Shipment of Semiconductor Devices（Natural Logarithm, 1990 = 1） 
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(Source) World Semiconductor Trade Statistics; author’s calculation. 

 


