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TECENOLOGICAL AND TRADE COMPETITION
IN HIGHE-TECH PRODUCTS

1. The Role of High-Tech Sectors in Advanced Industrial Systeams

Technological change has been increasingly influencing the
international competitiveness of all major industrialized
countries over the past decade. A comparison of technological
capabilities of these countries, that is their capacity to
develop and diffuse innovations, represents an essential factor
in evaluating their international competitive position. Such a
comparison, however, presents several complex methodological and
empirical problems, primarily because there is considerable
difference in innovations across sectors in terms of different
technological opportunities, sources and appropriability
conditions (Levin, 1984: Pavitt, 1984,1988: Dosi, Pavitt, Soete,
1990) .

In this respect, it is very important to consider the
linkages between various sectors since they affect the
competitiveness of the manufacturing system as a whole. The
industrial system of a given country should not be taken as a
group of independent sectors, but rather as a structure with its
own intermal hierarchy characterized by a complex technological
interdependence among its various components (Rosenberg, 1982:
Chesnais, 1986). Within this hierarchy, it is possible to
identify a specific group of sectors that generate technological
innovations which benefit the entire industrial system and have a
profound impact on a wide range of sectorial activities related

to the production of goods and services.
This group of sectors, known as science-based or high-tech



(hereafter HT) is related in that the sources and typologies of
their immovative activities are closely tied to expenditures and
investment in Research and Development (R&D), both basic and
applied. Other common features are equally important in
determining the competitiveness of firms in these sectors: on one
hand, the high technological opportunities and the cumulative
effect of innovative advantage, characterized by sharp ‘learning
curves’ and ‘dynamic economies of scale’; on the other hand, the
high costs and risks associated with investments in RiD, together
with markets that are typically oligopolies and a significant
degree of internationalization of production.

As demonstrated in the large body of recent literature, the
importance of the HT group for the growth of the production
system as a whole does not depend entirely on the high
technological content of its products. In fact, other sectors
such as mechanical engineering, which expleoit channels to
develop innovations other than those resulting from RED
expenditures, may and do have an equally high technological
content. Rather, the importance of the group of HT sectors lies
primarily in the "horizontal® distribution of their innovations,
that is, their influence on all the other sectors of production,
and the accompanying high degree of inter-industry spill-overs
(Scherer, 1982; 1986). The electronics industry is a case in
point: its process and product innovations have been
revolutionizing methods of production and organization in many
other industries, including the mature and traditional ones.

Thus HT industries represent a kind of "technological base"
for the entire production system, and their reole clearly goes
beyond their direct contribution to the production and trade
balance of a given country, although the latter has been
continuously growing over the last decade. In other words, they
play a strategic role with respect to trends in internmational
competitivenesss and more generally to growth patterns in all
countries. In any assessment of the degree of technological
capability of the most advanced countries, it is therefore
extremely important to analyze their trade structure and

perforzance in terms of the HT sectors.



In this respect, it is true that in the current phase of
increasing market globalization and internationalization of
production, technoleogical competition between countries is
certainly not determined solely by trade dynamics; rather, it is
the result of the interaction of wvarious levels of
internationalization (trade, foreign direct investment,
international agreements between firms). This is particularly
true for HT sectors, which tend to be characterized by
oligopolistic markets and in which increasing costs and risks
related to research, development and marketing of new products
have provided strong impetus for a move toward increased
internationalization of preoduction through both traditional
channels (foreign direct investment) and relatively new ones
{joint ventures and agreements). Nevertheless, trade continues to
play an important role in the dynamics of interdependence among
countries, and the analysis of trade patterns will reveal the
most significant changes and trends in competitive positions of
single countries.

The selection of sectors and groups of products included in
the HT group in the present study was made by revising and
updating an OECD sectorial classification (OECD, 1985) [for
the methodology and list of the ’high technology’ product groups
see Appendix C]. Analysis 1=s based on an original world trade
data-base (Data base SIE-World Trade) which contains UN and as
well as OECD statistics (see Appendix A). Unlike previous studies
which were based on sources providing information only on trade
within the OECD area, the database used here makes it possible to
consider the entire matrix of world trade flows.

2. Long=-rum Changes in the Competitive Positions of the Major
Areas

The first important feature to be pointed out i= the high
growth pattern that has characterized trade in HT products since
the mid-1970s and that was particularly marked during 1980s.
Growth in HT world exports (Figure 1), particularly in electronic
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goods during the past decade (Figure 2), has been consistently
higher than the average growth in world manufactures exports, =o
that the share of HT products with respect to total mamufactures
exports increased from 12,2 per cent in 1970 to 20,5 per cent in
1989 (Figures 1 to 2).

Competition among the major economic areas has strongly
increased and has resulted in significant changes in their
relative strength in this field. Briefly, it can be =aid that
over the past two decades there has been a move from the
technological hegemony of the US to an oligopoly of few countries
on the technological frontier with the power of influencing the
future direction of innovations. The relative competitive
positions of the countries within this oligopolistic structure,
however, changed considerably in the same pericd. In order to
analyze these trends, therefore, several indicators of HT trade
structurse and performance in the major industrialized countries
will be used. Only in this way can reliable information be
generated on the evolution and future trends in the competitive
positions of these countries.

The decline in the technological supremacy of the United
States is demonstrated by the significant weakening of its
competitive position in HT trade. Over the last two decades the
US industry registered both decreasing market shares! (Table 1)
and deteriorating trade balances (normalized by total world trade
in HT products), the latter being an indicator of relative
competitive position (Table 2, Figure 1)2. The first sharp
decrease in US market shares was registered as early as the 1970s
and, with the exception of a period of partial recovery at the
beginning of the 1980s, they continued to decline significantly
in the late 1980s despite the sharp depreciation of the dollar.

In terms of trade balance in HT products, the US
continuously registered a surplus even in the 1980s. It must be
pointed out, however, that standardized US trade balances
underwent a first notable decrease in the 1970s; they later
stabilized at relatively high levels (though with cyclical
fluctuations) until the early 1980s, but they declined markedly
in the latter part of the past decade (Figure 3). The sharp
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reduction in US surplus appears to be the result of not only a
major drop in exports, but also and primarily a large increase in
its HT imports. The latter have increased at rates significantly
higher than the world average, unlike HT imports of the other
major countries (Table 12).

In the second half of the 1980s, the US registered trade
surpluses (normalized) only with respect to the EC, while growing
deficits characterized US trade not only with Japan, but also
with Southeast Asian NICs (Figure 4). In the phase of dollar’s
devaluation of the late 1980= only the surplus towards the EC
significantly improved, whereas the huge deficit with Japan
remained stable and that with the Asian NICs only marginally
decreased. It should be noted that trade balances with Asian
countries have been detericrating since the mid-1970=, suggesting
that the loss in competitiveness of US industries may be
attributed to structural competitive disadvantages rather than
only to the appreciation of the dollar at the beginning of the
1980s (Lawrence, 1984).

Further evidence of this derives from an application of the
‘Constant Market Shares Analysis’ (hereafter CMSA) teo the
observed changes of US export share in HT products, as it makes
it possible to distinguish the effects of factors which determine
competitiveness from those connected to structural changes. The
‘structural effect’ refers to the geographic and commodity
structure of a country’s export relative to the structure and
dynamics of world demand. It is positive (negative) if a country
concentrates its exports on markets and/or commodities that grow
faster (slower) than the world average (world demand). The
competitiveness effect reflects the actual changes of a country’s
market share, assuming that its trade structure is constant: it
represents that part of a country’s trade performance deriving
from its competitive factors, both ‘price’ and ‘non price’. Here
we have used a reformulation of CMSA in an effort to overcome
most of the difficulties that have traditionally characterized
the former versions of this method (see Appendix B).

The results of CMSA confirm that the decrease in US market
shares in HT products is wholly attributable to a loss of US
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competitiveness over both the 1970s and the 1980s, whereas net
structural effects played only a marginal role (Table 3). On the
other hand, the United States had considerable gains from the
commodity effect, particularly in the last decade, through the
continuous introduction of new commercial products characterized
by a fast growing demand.

In this regard, the US industry has been able to preserve a
relatively high comparative advantage in the export of HT
products. This is demonstrated by the high index of
specialization that the US has maintained over the entire period
considered in the present analysis (Table 6). Furthermore, as can
be seen in Table 4, HT products account for a relatively high
percentage of total manufactures exports (approximately 37 per
cent 1in recent years) in the US, considerably more than in other
industrialized countries (in OECD countries HT products
represent, on average, approximately 20 per cent of total
manufactures exports).

Japan has benefitted most from the weakening US position, as
demonstrated by the truly remarkable improvement in all
performance indicators analized here. Japanese market shares in
HT sectors initially registered increases in the 1970s, and
continued to grow at even higher rates in the past decade, more
than doubling initial figures (Table 1). Another measure of
Japan’s upsurge in HT sectors can be determined by locking at the
indicator for Japan’s competitive position (the Japanese trade
balance in higbh—tech products expressed in terms of world HT
trade): in the early 1970s it was egqual to one guarter of the US
indicator and approximately one third of the indicator for the EC
countries as a group; in 1989 it was respectively four times and
six times higher (Table 2, Figure 3).

As shown 1in Figure 5, Japan is also the only major
industrialized country which has a positive trade balance with
respect to the other three major areas (US, EC and Asian NICs),
and which continued to register gains in the second half of the
1980s. This position of strength is further demonstrated by
substantial increases in its shares on all major markets,
especially the US and the EC (Table 5). The results of CMSA
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(Table 3) show that both positive ‘structural’ and ‘competitive’
effects contributed to the remarkable gains in export shares
achieved by the Japanese industry. Japan, after having suffered
unfaverable structural changes in the 1970s particularly in terms
of a negative ‘product composition’ - effect, has shifted its
export flows towards more dynamic products and markets in the
1580s.

These results are Jlargely related to the profound
transformations in the specialization pattern of Japanese
industry over the past decades (Guerrieri and Milama, 199%0). In
particular, the pattern of Japan’s exports has changed
significantly, and within this pattern, HT products have played
an increasingly important role, as demonstrated by increases in
the specialization index (Table 6) and the sharp rise in HT
exports with respect to total Japanese manufactures exports
(Table 4).

The losses experienced by the US in the past two decades can
be attributed not only to the gains of Japanese industry, but
also to the very significant progress in HT exports by South-
Eastern Asian NICs (South Korea, Hong Kong, Singapore, Taiwan)
as seen in Table 1. While negligible in the early 1970s, the
market shares of these countries have increased to account for
approximately 8,9 per cent of the world market. The CMSA reveals
that this increase in export-share was largely attributable to a
positive structural effect, which has turned out to be by far
more important than the ‘competitive’ effect during the entire
period under consideration (Table 3). The ability to shift export
composition towards highly dynamic markets and, especially,
commodities has played a major role in improving the competitive
position of the Asian NICs, although improvement in
competitiveness has not been negligible.

Trade balances in HT sectors in the Asian NICs, unlike those
in the other three industrialized areas, have registered
persistent deficits over most of the period examined here. Trends
in the competitive advantage indicator (neoermalized trade
balance), however, show a significant reversal of this pattern
beginning in the early eighties (Table 2, Figure 3). They have



continued to improve in recent years, benefitting primarily from
the deterioration in the US position, achieving significantly
positive trade balances in the late 1980s in the cases of
Singapore and Taiwan.

over the second half of the 19%980s, the Asian NICs have
registered trade surpluses with respect to both the US and the EC
countries. This, however, has only partially compensated for
their growing deficit in relation to Japan (Figure 6).

Change in the export patterns of Asian NICs has also been
significant, with sharp rises in the share of HT exports with
respect to total manufacturing exports from 6,5 per cent in 1970
to 22,4 per cent, as illustrated in Table 4. The latter value is
greater than that of the average for the industrialized OECD
countries. The specialization index reveals substantial progress
as well, clearly indicating an improved comparative advantage for
the Asian NICs in HT sectors, although entirely concentrated in
the eletrocnic sector (Table 6). 0Of course, these trends are
partly attributable to the extensive processes of production
delocalization in this area through intense intra-firm trade by
major U5 and Japanese firms and, to a lesser degree, by the
European firms. They are also the result of the development of a
production capacity in these countries which is destined to play
an increasingly important role during the 1990s in world trade of
HT products (Bradford and Branson, 1987).

With respect to the gains achieved by the Asian region,
industries of EC countries lost considerable ground in the HT
sector on domestic and intermational markets, though the decline
in export market share was concentrated in the first half of the
1980s (Table 1). Trends in the EC trade balance (expressed in
relation to world trade in HT products), though positive, reflect
those of market shares, with different patterns in the 1970s and
1980s (Table 2, Figure 3). In the earlier period, the Community
trade surplus registered continual growth, particularly in the
years between the two oil crises, rivalling that of Japan by the
end of that decade. But in the early 1980s, there was a reduction
in the EC surplus, though it was attenuated by a modest increase
in HT imports in that period. In the second half of the 1980s EC
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surplus again suffered a substantial loss, concurrent with
renewved internal growth.

These generally negative trends in EC industry reflect
unsatisfactory performance in all EC major countries, including
Germany. In terms of market shares (Table 1), the United Kingdom
experienced its greatest loss in the 1980s (-25%), as a result of
both negative ‘competitive’ and ’‘structural’ effects (Table 3).
Germany also registered considerable losses (-23%), which were
concentrated in the last decade and largely attributable to a
negative structural effect. France’s market shares were also
considerably reduced (-22%) in the 1980s, particularly when
compared to its substantial gains in the 1970s, achieved by
improvements in its competitiveness (Table 3). Italy lost ground
(24%) in the period 1970-89, thus decreasing its already small

share in world exports because of a persistent negative

structural effect (Table 3). P
Trends in EC trade balances are even more significant when

normalized by total trade in HT sectors. As seen in Figure 7 and
Table 2, Germany, which had the highest trade surplus in HT
products of the Eurcpean countries in the early 1970s,
experienced a sharp decrease in its trade balance, and the United
Kingdom, which was the only other European country with a
significantly positive HT trade balance, registered deficits
instead of surpluses over the last decade.

The EC countries as a group are characterized by negative
patterns in another area. In the second half of the 1980s, the
Eurcpean Community was the only one of the four major regions to
show a deficit in HT trade with each of the others (Figure 8).
Germany also followed a similar pattern (Figure 9). Since the
early 1970s, EC trade balance with the US and Japan has always
been negative, becoming progressively worse in the latter case
since the mid-1980s. With respect to the Asian countries, the
declining competitive advantage of EC industry is not limited to
recent years. Significant changes over the last two decades have
affected the relative positions of the EC, Southeast Asia and
Japan on the US market, with substantial losses in the market
shares of EC countries and corresponding increases 1n South-
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Eastern Asian countries and Japan (Table 5).

In terms of trade structure, the European Community and its
major member countries have also experienced a general increase
in HT exports with respect to total manufactures exports over the
last two decades, though this increase has been more limited than
that of other advanced countries (Table 4). At the same time,
there has been a decrease in the specialization index; it has
been less than 100 throughout the periocd considered here (Table
6), demonstrating that HT products have played and are continuing
to play a relatively minor role in the export structure of the EC
as a whole with respect to the US and Japan.

3. Bectorial Specializations and Competitiveness

Various HT sectors are now considered in order to identify:
(i) the product groups in which Japan and (to a lesser extent)
the Asian NICs have been most dynamic in industry and trade; (ii)
the product groups in which the US and Eurocpe have been best able
to maintain their relative competitive positions. Such an
analysis is also important because of the hetercgeneous nature of
the single HT sectors. While they have common basic
characteristics in terms of typologies and sources of
technological innovations, HT sectors differ significantly with
respect to their nature, structure, and organization of their
production activities.

Japanese specialization in the HT sector is concentrated
around two poles of high competitiveness: electronics, and
engines and electrical industrial equipment (mechanicals) (Table
6) . While starting from a relatively modest competitive position
in electronic industries in the early 1970s, Japan has achieved
its most significant results in the past two decades, thus
leading to extensive changes in the relative competitive
positions of the other major countries. In all preduct groups in
HT electronics (data processing machines, office electronics,
electronic components, telecommunications egquipment) our
indicators clearly demonstrate a remarkable improvement in the

10



competitiveness of Japanese industry (Figures 10 to 14). In fact,
Japan’s market shares increased sharply in HT electronics
beginning in the early 1970s (from 9,6 per cent to 23,9 per cent
in 1989) and by the late 1980s it had become the largest exporter
country of HT electronic goods (Table 7). Its performance in
terms of trade balance has been even more impressive. In
electronic industries as a whole the Japanese trade surplus has
shown continued increases which in many cases have been very
large and indicative of a distinct competitive advantage (Figure
10). The introduction of more advanced product and process
innovations (largely imported from the US), the lower costs of
large-scale production, and aggressive industrial and trade
policies have enabled Japanese electronics industries to
penetrate internmational markets rapidly, overtaking US as well as
European products.

The relative competitive positions of the US and Europe must
be considered separately, however, because different patterns
emerge for each over the course of the period examined here. The
US enjoyed a position of strength and relative supremacy in the
early 19708 in most electronic industries (Figure 10, Tab. 7).
During the last two decades, howvever, 1t experienced a marked
decline and a significant weakening of its competitive position
in a series of setbacks felt first in telecommunications
equipment, then in electronic components and, more recently, in
data processing machines (Figures 11 to 14). The combination of
considerable losses in market shares and the sharply declining
trends in trade balance over the past decade clearly points to a
sharp loss in r:ulpetitiv'enﬂs of US electronics industries as a
group. Only in scientific and professional electronic instruments
does US performance appear somewhat satisfactory, with market
shares and trade surpluses which remain high, albeit lower than
in the past (Figure 15, Tab.8).

This backslide in U5 competitive advantage is almost
entirely attributable to the rise of Japanese industry and, more
recently, to competition from South-Eastern Asian countries in
the US domestic markets as well as in the other major regions. A
case in point is data processing machines, a category of
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strategic importance to information technolegies and a dynamic
industry which registered the greatest trade growth of all HT
products in the 1980s. The competitive advantage indicator
(standardized trade balance) for this preoduct group in Japan rose
from 1,7 per cent in total world trade in this HT group in 1970
to more than 14 per cent in 1988-89. This increase, together with
the precipitous drop in the US standardized surplus over the same
period from a high of approximately 30 per cent (in terms of
total world trade in data processing machines) in 1970 to =-0,7
per cent in 1989, clearly demonstrates a radical shift in the
relative competitive position of the two countries in this
category (Figure 13).

An equally important factor is the increased trade surplus
in electronic data processing and in telecommunications
equipmsent in South-Eastern Asian countries (Figures 13 to 14), in
both those such as Taiwvan and Hong EKong which developed
electronics industries based on local US and Japanese
maltinationals, and those such as South Korea, which developed
its own autonomous industry within few years. Thus, the Asian
NICs were able to quintuplicate their share in world export of HT
electronic products over the last two decades (from 3.1 per cent
in 1970 to 15.1 per cent in 1989, see Table 7). Clearly, there is
a complementary relationship between the Japanese upsurge and the
rise of the Asian NICs in electronics, resulting in greater
penetration of both actors on world markets.

In short, the major finding that emerges is that while the
US continued to enjoy a relatively high specialization in
electronics in the second half of the 1980s as shown in Table 7,
it appears to have lost its past technological supremacy; its
former leadership in many product groups has now been shifted to
or is shared with Japan.

The EC has also experienced a persistent and progressive
decline with respect to the striking gains made by the Asian
region in most electronic products (Table 7, Figure 10). Since
the mid 1970s, losses in EC market shares have been very
substantial for data processing machines, electronic components
and office electronics on both domestic and external markets.
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Furthermore, in each of these three product groups, the EC as a
vhole and all its major member countries (Germany, France, the
United Kingdom and Italy) registered significant deficits over
the course of the 1980s, exhibiting highly negative trends which
clearly indicate a deterioration in EC competitive position over
time (Figures 11 to 13). These deficits arose primarily in the
trade with Japan and the United States, despite the advantages
enjoyed in the first half of the 1980s as a result of the sharp
rise in the dollar. By the mid-1980s even the Asian NICs had
accumulated surpluses with respect to the EC in all major
segumnents of the electronics industry.

By contrast, the EC countries have shown relatively positive
trends in scientific electronic instruments and in
telecocmmunication equipments. In the latter, the normalized trade
balance of the EC as a whole and, particularly, that of Germany
have remained positive during most of the period under
consideration, though they have been characterized by declining
trends, particularly in the 1980s, leading the EC to a trade
deficit and Germany to a sharp decrease of its surplus in this
product group in most recent years (Figure 14). It must be
pointed out that former high surpluses are largely attributable
to preferential terms and the relative protectionism enjoyed by
Eurcpean firms on various national markets. But these conditions
are changing as a consequence of the radical technological
breaktroughs and the recent developments in telecommunication
regulations, which have negatively affected the Eurcpean firms in
most recent times.

It should also be noted that the continued deterioration in
EC competitive position in electreonics is being cause for concern
because it is a high growth industry with expanding markets and,
above all, because of its strategic role in the processes of
production restructuring under way in all the most advanced
economies.

In HT mechanicals, such as engines and electrical industrial
equipment, the various indicators also reveal substantial gains
by the Japanese industry, with market shares that have more than
doubled and a trade surplus that has tripled over the last two
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decades (Figure 16, Tab.9). The Eurcopean industries, and
particularly those of Germany, have, however, managed to hold
their ground in these areas, in which they have traditionally had
high levels of specialization (Table 6), better than the US
industry, which registered significant overall deficits in the
second half of the 1980s (Figure 16). After showing high
surpluses in the 1970s, the EC started to show declining trade
balances, particularly in the second half of the 1980s, though
surpluses continued to be relatively large. This decline is
largely attributable to the weakening of the positions of Germany
and the United Kingdom. Although Germany has maintained its
relative surplus, it has been losing ground with respect to
Japan, recently showing some signs of recovery only because of an
increase in its balance of trade with other EC countries.

Unlike the HT sectors examined thus far, chemicals,
pharmaceuticals and aerospace are characterized by patterns which
indicate that the US and the EC have maintained and strengthened
their positions of supremacy. The US has had relatively large and
stable market shares in HT chemicals and pharmaceuticals (Table
10), in contrast with the losses registered in other HT products,
and has consolidated its position of strength in terms of
positive trade balances (Figure 17).

The EC also appears to have a relatively stable competitive
advantage in chemicals and pharmaceuticals. Its market shares in
these HT groups, unlike those in most other major HT sectors have
continued to be relatively large (Table 10); trade balances
following a decline in the second half of the 1970s have shown
substantial surpluses in the last decade (Figure 17). Of the EC
countries, Germany has held a position of supremacy with respect
to the other partners, as indicated by its high surpluses
throughout the period examined here (Figure 17). In the late
1980s, the EC showed a positive trade balance with respect to
both the US and Japan, though the bulk of its surplus was
generated by trade with areas outside the OECD. The high
specialization and competitiveness of EC countries in chemicals
must be pointed out as this sector plays a strategic role in
advanced countries, not least because of the increasing



importance of new HT products within this group, as new
materials.

Japan does not appear to be a threat to Eurocpean and US
supremacy. The Japanese market shares and trade balances in HT
chemicals and pharmaceuticals have been decreasing since the
early 1970s (Figure 17, Table 10). Despite this highly negative
trend, particularly in pharmaceuticals, it must be recalled that
Japanese firms have recently been increasing R&D expenditures,
primarily in the field of biotechnology. It is alsc important to
note that although its products have been characterized by low
competitiveness, Japan continued to keep its imports down, with
trade balances approaching zeroc as late as the late 1980s. This
is in line with the anomalous pattern in Japanese trade discussed
earlier in this paper, which is the source of bitter controversy
among the other major countries.

Of the wvarious HT categories, aerospace and its related
industries (aircrafts & parts), traditionally characterized by
considerable support from the public sector, is the area in which
the US has the strongest specialization (Table 6) and competitive
advantage, registering a large market share - more than 40% of
world trade in the late 1980s (Table 11) - and a declining yet
substantial surplus (Figure 18). In the mid-1980s, the US trade
surplus in aerospace amounted to almost half of its total HT
surplus.

The EC has also registered highly positive trade balances in
this product group since the mid 1970s, with increases in its
market shares and surplus. This is particularly true of aircraft
and parts, in which EC industries gradually succeeded in
rivalling the formerly uncontested US supremacy during the last
decade. Advances were first made in nilitary products,
particularly on markets outside the OECD. EC technological
performance was later given impetus by the French-British
Concorde programme, though it was not a commercial success. The
subsegquent Ajirbus venture, however, achieved significant
results. Finally, it must be noted that Japan has never been able
to achieve adequate econocmies of scale in aircfraft production,
and continues to play a marginal role with respect to the US and
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Furcpean producers (Table 6, Figure 11).

5. Concluding Remarks

Very different patterns emerge in the relative competitive
advantage of the major countries in HT products. There is
evidence of a decline in US technological supremacy and a complex
array of positive and negative trends in specialization patterns
of other major countries across the HT sector.

The substantial increase in Japanese competitive advantage
has been concentrated in the following HT product groups:
electronics, engines and electrical industrial equipment. In each
of these groups, and particularly in electronics, Japanese
industry has gradually achieved a strong position in world trade,
registering the most significant gains in recent years.

An analysis of the many different factors which account for
this rise in Japanese competitiveness and increased
specializaticon in the HT group would be beyond the scope of this
paper. In general, however, the Japanese performance in this
field during the past two decades may be attributed to a series
structural competitive factors associated with the profound
transformations in the specialization pattern of Japanese
industry over the last fifteen years. While Japan made its gains
by intensively resorting to ‘external borrowing’ of technology
it needed, particularly from the US, it also created domestic
conditions for the systematic utilization of this technology in
terms of production and trade in new goods and services. Thus,
Japan has demonstrated that skills in management, planning and
organization are as decisive factors in determining a country’s
competitive advantage in HT products as is a high autonomocus
capacity for scientific research. In addition to Japan‘’s
performance in product quality and marketing, its success may
also be attributed to the significant role of Japanese public
policy in providing incentives, support and direction for the

technological change undergone by firms.
It will, however, be difficult for Japan to continue to
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apply its successful develcpment strategy in the future because
of the hostility of all the other countries generated by its
reliance on high domestic production and demand, extensive
exports and marginal imports. At present, the Japanese economy 1is
in a transition period, characterized by an increased role of
domestic factors affecting growth, the intermationalization of
production and, above all, by the need to become a ’‘preducer’ of
technology from the position of a ’‘technology follower’.

In the case of the United States, the most salient
characteristic is that its technological supremacy has gradually
been ercded as a result of the "catching-up’ process followed by
the other major countries. Sectorial indicators reveal a sharp
contrast between those industries which continue to be
strongholds in US specialization (chemicals and pharmaceuticals,
electronic machines and instruments, aerospace), and those
(particularly several major electronic product groups) in which
unfavourable macroecocnomic conditions combined with structural
competitive disadvantages have led to a sharp decline in the
competitiveness of US industries on both domestic and
international markets=. This trend is indicative of the increasing
difficulty the US is experiencing in translating its high
capability of scientific research into innovative commercial
products. A case in point is the electronics industry, in which
Japanese firms have become leaders in the development and
marketing of most major new products largely by exploiting
‘primary innovations’ conceived in the US. This is a consegquence
of numerous mnmicroeconomic and institutional factors, as
demonstrated by the nature of US RE&D expenditure, which is
heavily concentrated in the military sector.

Individual sectorial trends, however, suggest that US
industries enjoy a stronger competitive advantage than indicators
for the HT group as a whole would suggest. In these sectors US
competitiveness appears connected to a strong RED capability and
to a domestic market whose size and development make it an
important framework for supporting innovation activities. Given
its powerful technological infrastructure, therefore, it would
appear that the US will be able to continue to play a primary
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role in many HT industries.

For the EC countries, trends in individual categories of HT
products present a less well defined picture. Sectorial
indicators show a consolidation of European competitiveness in
chemicals and pharmaceuticals, electrical industrial equipment,
scientific instruments, and, more recently, aerospace. In
contrast to positive performances in these areas, however, there
has been a sharp decline of EC competitiveness in all major
electronic product groups. This negative trend has been exhibited
by all major EC countries, including Germany, despite its
unceontested supremacy in Eurcpe in most HT sectors. The European
position is cause for concern in light of difficulties associated
with msaintaining an autonomous high technological capability over
the long term in the absence of a significant degree of
independence in the production of those electronic technologies
which are reveolutionizing methods of production and organization

of industry and service.
The causes of the disappointing performance of EC countries

are well known: market fragmentation; relatively low and
inefficent R&D; inadequate national industrial policies with
respect to current world-scale competition:; failure of
organization amd management to keep pace with changes. Of course
some progress has recently been made with the moves toward the
Internal Eurcpean market. The first reassuring results have been
achieved in terms of inter-firm agreements as well as in
programmes for technological cooperation among European
countries. But these are just first steps and they certainly do
not justify the excessive optimism many feel about the future of
the EC industry. There are profound gaps to be bridged in
technological levels and competitiveness. This regquires above all
effective coordination at the European Community level of the
national policies on technology. This goal is far from being
reached, not least because of the profound differences in
performance and innovative capability of individual EC countries.
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follows:

HE = --=a=
H:i s
%X, = total exports of country (j) im produet group (i)
i:‘ e total werld exports of product group (i)

{2) The stsadardized trade balance or the indicator of relacive
competitive pesitiem (IRCF) highlights the international
distributien ever tims of trade surpluses end deficits aswsong
countries iA s8chE group of products. Trade surpluses and deficits
sre morsslized by totsl werld trade in the same group of products
{CEPII 1983, CEPII 1989). The wvelution of trade bBalance
distribution permits te highlight competitiveness patterns of
various countries im = certain group of preducts. For esach
country () the indicater is given by:

x, - 0
IRCP = =---=ess=-
ur,

X = totsl sxperts of country (j) im the preduct growp (i)
L s toral fmparts of country (j) im the preduct grouwp (1)
u#‘ =z roral wearlid trade in the product group (§).

APPENDIX A

Sl1E-Warld Trade Data Base

The world foreign trede statizstics wsed for the smalysis im this
paper stem frem the SIE-World Trades data base.

The metwork of trade data worked our by the SEI1E (Servizi
Infermativi per L'"Extere) provides detailed ianformation on exzpart
and impart of 83 countries with respwset to 400 product groups, P8
sectors, 25 broad commedity groups and 5 mainm preduct categeries.
The data base includes trade statistics with respect te the 24
OECD countries, the newly industrializing countries (NICs), the
other developing countries and the former CHMEA countries, and

makes it possible to examine and snalyzie the entire world trade

metrix.
The source for the basic trade statistics of the SIE-Vorld Trade

iz the publications of the DECD and the United Natiomns provided
an maghneric tTapes.

The SIE dates-baze is orgamized im differeat product group
classification at wvarious levels of disaggregatien (4080 preduct
groups, 78 sectors, 2% categories, 5 brancha) sccording to thes
three Standard International Trade Classificatioms (SITC),

Revised, Revigion 2 and Rgvizion 3, defined by the Statisticel
affice af the UN (1941, 1975, 19843 as to the periods 1941-75,

i9T7a-BF. 1988 en.

The Migh=Tech product groups classification used in this paper is
based on the L00 product groups of the SIE-Werld Trede.
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The Anr-marker-shares-an ig is an accounting
method for decomposing &4 CcCountry's export share (or aggregate
exporct) change in world trade inte vearious effects: "structural
change’ effects and "competitiveness” effects. It3 usefulneas is
effectively summarized by Magee (1975, p.221): *The technigue
reveals that, even if & cowntry maintains its share of every
in every market, it cen still Bheve & decresss im its
it experts o msariers thar grow mare
it cezxpoarts products for

product
aggregate market share §f
slowly tham the werld average asndfeor 1%
which demand is growing sore slowly than aversge®.

The CHNSEA haz been here reformulated in & more convenient Hay
order to overcome the well known methodological limits Linked to
the traditional aspplications of this technique. The version of
the CHEA applied im this paper decomposes = COURIry's export
share change inte the follewing four effects:

a) compatitivemnsss cffect: iT Bessures: The change of & couRtry"s
export ahare due saly te competitiveness facters aszsuming That
its trade structure (markst and commeodity) iz comstant

b} market effect: it represcnts the influsnce af the gesgraphic
composition of trade flows uwpon the aggregate expert share of a
country. It is positive (negative) if a country concentrate its
exports on market that grow feaster (more slowly) thanm the world

AVErage
€) commedity effect: it represents the influence of the product

composition af trade flows upon the aggregate sxport share of a
country. It is pesitive (negacive) if & couwncry comcenCrates TS
sxparts on products for which Jdemand iz growing faster (mare
slowiy) thean the world aversge

d} specific market-commadity effegt: it Fepressnts the influesnce
on the sggregate s#xport share of & country stemming frowm apecific
composition product-markecs more (or less) favourable.

The sum of b), c} and d) effects reprezents the oaverall
ragrructural effect’, which messures those changes im Eggregate
export share of & Cowntry dus only to changez im commodity-market
structure in werld trade.

The CHZA bas beean here worked osurt fer the peried 19T0-198T,
since some disaggregated data for the years 1PBE-198%9 were not
yer aveilable. Further, te zimplify the compuratien of the CHASA
the ressurce-intensive and scele intensive sectors have been
grouped into only onec class of sectors nemed ‘all scale intensive
gectors’ (see table 14).

For further details en the methodologies of CHEA here used see
Hilans (1988) amnd Guerrieri-Milana [(1990).

APPENDIE C

There are different and alternative methodologies te define and
gquantify ‘high technolegy’ trade. They can be grouped into Tuo
broad s&t of msasures. The Ffirst mcesure uses an indicetor of
technolegical imputs, swch as EED te sales ratio or engineesrs and
scientific perseoAne: Tte regular seployeesas ratieo, s & prexy for
eabodied Techneology, and defines as "Nigh Technology” industries
all those industries charsccerized by a ratio higher tham a given
threshold value. ALL troded products included in these industries
are then classified as high technelogy preducts (ITA, 198%; OECD,

17853.
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The second approach wses more disaggregate data amd relies wpon
the evalwatien of isadustry experts in order te detersine the
technological conmteat of the verieus products. At this level of
detail, analyzzs® judgmeants are wzed to determine whether =
product is high-tech (Amendals & Perrucci, 1990; Abbort, 19913,

There i3 mno doubt that the two merthodoleogies wsed foar the
clasgification of high-technalagy products are very different in
their spproaches since the first methed takes a more obiectiwe
neasure of embodied technology whercas the second uUses ®sore
subjeetive criteria to define high-tech. Both methods of
clasgpifying products, however, guffer from seversl major flaws
and the usefulnezs of gither Eesfures depends upen Tthe particular

application.

Ia this study we uss & intermsdiate classification system of the
two alternative methods meationed above. We use the ratio of RED
to ssles of domestic producers to define and individuste high-
tach iadugtries. Froa sach single industry we then select & given
number of high technelogy products on the basis of different
parameters and the opinien af s group of industry analysts.

our classification of high technolesy products comprises the
following Lisz of product groups (5 digit level):

1- a1 i 4

synthetic organic dyestuffs - Radie-sctive and associated
materials - Polymsrization and copolimeryzatien preducts
(Polyethylene-Polypropylene-Polystyrene-Palyvinyl) - Antibletiecs

2. MECHAMICALS
Turbines = Electric moters - Electric power machimery and
apparatus - Internal combustion piztom engines

TRONT

Automatic data processing machines £ Units - Telecommunications
equipment =+ Semiconductor devices - Electronie microcircuits -

& F HD PROF HEMWT

ElecEronic measuring instruments = Medical ingtrument: - Opticel
instruments and applisnces - Photographic spparatus and equipment

21



5, AEROSPACE

- Aireraftr b aszaciated egquipment - Spacecraft

A gomplete list of the products included in each group could be
provided on reguest by tThe authors.
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