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TECHHOLOGY AND INTERNATIONAL TRADE FERFORMANCE
OF THE MOST ADVANCED COUNTRIES#*

1. Introduction

In the 1980s there was significant growth in trade and
production interdependence among the major countries and areas as
a result of the remarkable increase of world trade and forelgn
direct investments.

World trade, despite the proliferation of protectionist
measures, has continued to make a substantial contribution to the
economic growth of all the major countries. The largest and most
rapidly growing part of world trade was in manufactured products,
which today accounts for some 85 per cent of total trade 1in
goods.

Maost of world trade in manufactures is largely composed of
two-way exchanges of fairly similar goods at the sectoral level,
so-called ‘intraindustry’ trade. Industrial countries, which
seemed, and were becoming over time, very similar in their factor
endowments are the main source of this kind of trade.

Therefore fintraindustry’ trade <an not be explained, as a
relatively recent and growing literature has shown (1), purely by
orthodox trade theory based on national differences in endowments
of productive factors. There are other determining factors, such
as economies of scale (Dixit and Norman, 1980, ch.9%; Krugman,
1981;: Ethier, 1982) and product differentiations (Lancaster,
1980; EKrugman, 1980; Helpman, 1981).

Another group of contributions has more recently put
emphasis on international differences in technological levels and
innovative capabilities in order teo offer alternative
explanations of countries’ advantages and specializations in
international trade (Krugman 1979, 1986; Scoete, 1987; Dosi,
Pavitt and Scete, 1989). Such advantages, rather than stemming



from exogenous factor endowments as traditional comparative
advantages do, are mostly acquired by different countries
according to their different capabilities for generating and
diffu=sing innovations. The international distribution of
technological capabilities determines the distribution of
comparative (absolute) advantages and produces a hierarchy of
national economies which influences the patterns of national
trade specializations. At the same time, trade advantages of
innovator firms and countries tend to be temporary, as imitators
are able to improve their technical capability and narrow the
technological gap so as to affect significant changes in the
distribution of trade flows between countries and in the patterns
of the international division of labor over time.

Such changes have been taking place in the last two decades
and have profoundly affected all the major economies.
Technological change has forced all the major countries to make
wide-ranging domestic adjustments and has continuously modified
their relative positions in the world economy. In this respect,
the reactions of the major economies followed different patterns
and most of all they met with very different success.

To evaluate them, this paper will use a comparative analysis
of international trade performance and specialization of all the
major countries (US, Japan, EC countries, Asian NICs) in the last
two decades, providing some empirical evidence for the
internaticnal differences in countries’ technological levels and
innovative capabilities.

The study relies on a new and original data-base
to conduct research on the changing pattern of world trade at a
rather disaggregated level. The database (SIE - World Trade) is
based on United Nations and OECD statistical sources and
includes import-export flows from 1970 onwards for more than B0
countries (OECDs, NICs, COMECON and LOCs) at warious levels of
disaggregation (400 preoduct classes, 98 sectors and 25 commeodity
groups) [see Appendix]. Unlike previous studies on the same topic
based on partial trade data referring only to the 24 OECD
countrie=s, the database used here makes it possible to examine

the entire world trade matrix and to extend analysis to new,



important competitors on the world trade scene, i.e. the
South—-East Asian NICs.

To carry out this kind of analysis, one must first briefly
examine the empirical and methodological issues associated with
the former, particularly with respect to the relationship between
a given country’s technolegical capability and its international

trade performance.

2. Technology and International Competitiveness: Some
Methodological and Empirical Froblems.

Technological capabilities are widely recognized as a key
factor driving countries’ internaticnal trade performance and
competitiveness. Many methodological and empirical problems,
however, are associated with the definition and quantification
of such technological levels and innovative capabilities. They
arise from the difficulties both of determining sources and
effects of technology, and, more generally, of mapping the
relations between technological change, trade specialization and
international competitiveness of a given country.

A suitable starting point for such an investigation is the
result of the considerable volume of theoretical and empirical
research on the nature, determinants and effects of innovative
activities that has been carried out over the past fifteen years
£2}

In very general terms, technoclogy may be defined as a stock of
knowledge (technical or managerial) which allows for the
introduction of new products or production processes. Innovative
activity is thus wviewed as the result of a long and complex
process of accumulation and appropriation of this knowledge. The
means and channels, however, by which this accumualation and
appropriation take place, as well as the output of the stock of
knowledge which is formed, are not the same for all firms and
product groups; technology is a cumulative process and has firm-
specific nature, since it is differentiated in both its technical
characteristics and its market application (Tesce, 19%986; Pawvitt
1988; Cantwell 198%9). Processes of technological accumulation



tend tc assume varying sectoral features, in terms of differences
in technological opportunities, sources and appropriability
conditions (Levin, 1984; Scherer, 1986). Another peculiarity of
each sector is the different specific weight that innovation
agsume=s in affecting sectoral profitability and competitiveness
relative to all other factors.

It follows that the technological content of various product
groups can be differently defined and guantified according to the
different typologies and sources of techneolegy which are being
considered.

In this respect, the linkages between various industrial
sectors assume great importance (Schmookler, 1966; Scherer 1982;
pPavitt, 1984). The industrial system of a country should, in
effect, be considered not as an ideal portfolio of sectors which
are independent of one another, but rather as a structure with
its own internal hierarchy, defined by a complex technical
interdependence between its various component sectors.
Technological change also affects these structural linkages and,
through them, affects competitiveness of each sector and hence of
the industrial system as a whole (Chesnais, 1986).

These features of technology have important implications for
a comparative analysis of international trade specializations and
performances of various countries. Particularly, one should take
ints consideration the main features of technology and
innovation briefly mentioned above when developing a taxonomy of
industrial sectors with respect to their technological
content which aims at synthetically modelling the different
national industrial systems for the purpose of comparison.

In this respect, more traditional taxonomies which divide the
various industrial secteors into high, medium and low
technology-intensity groups of products on the basis of
indicators of both technelogical input (R & D expenditures) and
output (patents) are unsatisfactory for an evaluation of a
country’s technological capabilities and international trade
performance (3).

According to such classifications, a country’s international

trade specialization is considered more suitable for improving



its domestic and external competitiveness the greater the
concentration of its export in "high techneoleogy" industrial
sectors. This latter category should include all theose production
activities characterized by high demand growth, low price
elasticity and high barriers to market entry for newly
industrializing countries (NICs). An opposite conclusion is drawn
when a country’s export specialization is mainly based on
'medium-low technology’ industrial sectors.

These classification schemes can be criticized not only
because they use technological indicators of little and ambiguous
meaning, but, more importantly, because they actually ignore
those prominent differences with respect to the mechanisms of
introducing and diffusing technologies, already mentioned,
between wvarious industrial sectors. Therefore, they tend to
reduce technological change to a physioclogical alternation of
"growth™ industries (high-tech sectors) and "decline" industries
(low=tech sectors).

In this respect, a sectoral taxonomy developed at the
Science Policy Research Unit of the University of Sussex by
Pavitt (1984) appear=s more adequate to represent the differences
in the opportunities and appreopriability mechanisms of
technological innovations characterizing warious industrial
sectors. In Pavitt’s taxonomy, industries are divided inte four
major groups mainly according to a combination of techneleogy
sources, user regquirements and means cof appropriation.

The first group of sectors, so called ‘science-hased’,
includes industries such as fine chemicals, electronic
components, telecommunications and aerospace, which are all
characterized by innovative activities directly linked to high
R&D expenditures; their product innovations generate broad spill-
over effects on the whole economic system, and a large number of
other sectors heavily rely on them as capital or intermediate
inputs (4).

A second group of sectors = ‘scale-intensive’ = includes
typical oligeopeolistic large firm industries, with high capital
intensity, wide economies of scale and learning, high technical

or managerial complexity and significant in-house production



engineering activities, such as automcbiles, certain consumer
electronics and consumer durabkles, the rubber and steal
industries.

The third group of industries -’specialized-suppliers’ -
includes most producers of investment goods in mechanical and
instrument engineering, such as the machinery for specialized
industries (i.e. machine-tools), and is characterized by a high
diversification of supply, high "economies of scope", relatively
medium to small companies and a notable capacity for product
inneovation that enters most sectors of scale-intensive and
supplier-dominated groups as capital inputs.

Finally, there is a group of ‘supplier-dominated’ sectors
which encompasses the more traditional consumer and non-consumer
goods industries which are net purchasers of process innovations
and innovative intermediate inputs from other suppliers of
productive equipment and materials (specialized-supplier and
scale-intensive sectors); these sectors are notably sensitive to
price competition, but are also influenced by ‘non-price factors’
such as product design and guality. This group includes textiles,
clothing, wood and furniture, leather and shoes, ceramics, the
simplest metal products.

Pavitt’s classification of industrial sectors, as may be
expected from any such broad classification, has some
limitations, mainly stemming from the hetercgeneity of the
products inecluded in each group of industries; nevertheless, it
has the merit of emphasizing two key aspects of technoleogical
change and innovative activities. First, the technological
capability of firms and countries is not linked solely to their
R&D expenditure or patent acquisitions since the typologies of
innovative activity have industry- and firm-specific
characteristics. Second, the linkages among different groups of
industries and the related complex technological interdependences
are of great importance since they affect the competitiveness of
the manufacturing system as a whole. Such interdependencies, as
shown below, are also very important to achieving a proper
understanding of the links between technological capabilities and
international competitiveness at the country level.



paIopIsuco 21 SIO3RDOTPUT SnNOTIeRA JFT SUOTSNIOUCD SITERTIT=SI
ATatey meip o3 =14qissod ST 3T 'souenIoiad epeil TRUOTIRUIIIUT
g,f13unoos e Jo meta =23enbape ue a2pTacId UED I0JEDTPUT aTbuts
ou alTyM -uorjezireroads speal pur sssUsSAT3ITIeduocs S,AI3UNOD ®
Jo sJIojedIpul Jo A3eTIRA B S3Sn OSTe 31 “S8INJ3ONILS (TeTIysnput)
speay ut s2bueyo solem ay3z Jo Testeidde TTelaac Jesld ®
103 (18-0L6T) uyoeoadde wiaj-buol ® sasn sSTSATeuUr quasaIld 24T
"S8TIJUNOD SNOTIRA JO suI=asyed
aaT3T3eduocs Huthueys bBurjenieas J0J 3s0d INO-HOOT pebatratad
e sapracad @IojeIayl pur saTajuncs bHuocwe asouspusdapiajur
PurseaIoutr SY3j UuTr 270X Jueasl2I B Aerd o3  panuUTluUOD
sey ‘moleq pe3jellsucmap sSe ‘Isasnol ‘2peI] TEUOCTIRUISQUT
-o9@  ‘jqusuaseauT 302ITp ubrazoy ‘spell ‘8T ‘spuncib JUIIIFITP
Auew uo =oeT7d S8yel SWITF pUER SaTaijuncd buowe ucT3lTisduocd
'uotjonpoad Jo UOTIRZTIRUCTIIVUISIUT PpueR SISHILUW JO UoTlezZTTedoTh
Burseaiour jo eseyd juasaid 8yl uT JIEYI pejou g PINOYS IT
-Sapeosp OM3} 35T aUl UT SOIN URTSY 1Seaylnoes 2|3 pue SaTIJUNOD
g ‘uedepr ‘s23e3s pajtun =2yl JFo sulejjed uoT3eZITEIo®>ds pue
asuenriciied 2pell ayy burzArTeur Aq Iogel JO UOTSTATD PIAOM 3yl ut
£33Tys Joleu =yl Y3TH TEap TITA SUOTIoes Jjusnbesqns pue STYL

s38yIew [eUoTlEuIsluT UT ueder Jo SSTI ITEICU YL "E

* (xTpu=ddy
29s5) peaspisuce 2312y sdnoab jonpoad aUTU JO T[e303 B I0J (9]
saTiobajes oTwouoos peolq @S2Iyl ojuTl padnoib useq sapy s3jonpoid
[ETI3SNpUT-ucu Iayjc =2y3 TT¥¢ - (g) ATa3eaedss paI2pTSUOD ST
UyoTym SSTIFSNpUT pooj Y3l Jo dneab 243 sntd ‘pejeurtmop-IsT1Tddns
pue @SATsSuajul-aress ‘siarrddns-p2zrreroeds ‘poeseq-I0UaTOS
‘gdnoib InoJ o3uTr PITFTSSE[D UIDQ 3ARY 'T3AST pajebsabbesTp
Etubty 2 3e ‘sjonpoad TeTilsnpur-papell 1Ie ssodind sTygz Io04
-uot3ezTTRToads pue IouRMIoied Spell TRUCTIEUISIUT
,saTIjunon xolew Jo sisiTeue aaTzeaeducos ® 3no  Alaed
o3 Iaded sTy3 ur p@sn Usag 2JI0J9d8Yl SBY 31 "SITJA3UNCD JuaI=JITP
Jo seT3TITqedes SATIERACUUT YITM RSP O3 SOUC TRUCTITPRI} 2Yyj Ueyl
aTgE3TINS 2I0U SWIDS SI03098 TRTIISNPUT J0] IWIYDS UOTIEDTITSSETD
5,33TARd ‘Suorjleaspisucs butobaloi 9yl Jo siseq Y3 UO



together.

2mong the major countries, Japan undoubtely achieved the
best trade performance in the last two decades. To evaluate it,
the first two sets of indicators employed are bhoth more directly
tied to the competitive position of a country and are worked out
below for the manufacturing system as a whole and for all the
sectoral groups considered in the preceding section.

The first set of indicators is the share of a country's
exports in world exports with reference to each group of products
(7) - The performance of market share will be considered over a
long period (1970-87), to overcome the effects of short-run
fluctuations and highlight the major trends characterizing the
international competitiveness of a given country. The second set
of indicators consists of trade balances by country, either in
overall manufacturing or in single sectoral groups standardized
by total world trade in each group of products. This indicator
highlights the international distribution of trade surpluses and
deficits in each group of products by country over time, thus
underlining major shifts in relative competitive positions of
various countries (8).

In trade of manufactured products, Japan’s share in world
exports has been increasing continuously (+40 per cent) over the
period considered (see Table 1), and standardized trade balances
have been growing even more impressively (from 4.7 percentage
points in 1970 to 7.4 percentage points in 1987 with respect to
world trade in manufactures, ses Table 2).

In the case of single sectoral groups, both sets of
indicators show a huge rise of the Japanese industry: first, in
science-based sectors, with more than a doubling of market shares
(from 7.8 per cent in 1970 to 16.2 in 1987, see Table 3} and a
sharp increase in trade surpluses (+9.3 points in percentage of
world trade for this product group, =ee Table 4): second, 1in
specialized-suppliers (mechanical engineering), with considerable
gains in Japan‘s shares in world exports (from 6.4 per cent in
1970 to 14.6 in 1987, see Table 5) and rapidly increasing
positive trade balances (see Table 6). In the scale-intensive
sector the Japanese industry has further consolidated its



competitive position that was already strong in the early
seventies (see Tables 7-8). On the contrary, in traditional
sectors - such as textile, clothing, leather and footwear - the
halving of export shares (Table 9) and the shift from high
surpluses to slight but significative deficits in the mid-1980s
{(Table 10) show that the Japanese industry has carried out a
relative disengagement from these preoductions, investing heavily
abroad and reducing its export propensity.

Using the "Constant Market Shares Analysis™, applied here
with a new method of calculation, the changes in Japan’s market
share of manufacturing sector and various sectoral groups in the
period 1970-87 have been broken down into two groups of
components: fstructural effect’ and ‘competitiveness effect’,
each of which represents a different set of determinants of
Japan’s trade performance (9).

The ‘structural effect” refers to the geographic and
commodity structure of a country’s export relative to the
structure and the dynamics of world demand. The structural effect
will be positive (negative) if a country concentrates its export
on markets and/or commodities that grow faster (slower) than the
world average (world demand). This structural effect can be
further divided into three elements: the "market effect"™, due to
the export’s structure of a country by geographical destination;
the "commodity effect", due to the export’s structure of a
country by products ; the "specific market-commodity effect",
due to the structure of a country’=s exports by specific market
and product groups. The competitiveness effect reflects the
actual changes of a country’s market shares, assuming that its
trade structure is constant, and it represents that part of a
country’s trade performance deriving from its competitive factors
(‘price’ and ‘non price’).

The results of CMSA (see Table 12) confirm that the Japanese
industry achieved the highest gains in the specialized-supplier
and science-based industries= in terms of both structural and
competitiveness effects. This was particularly evident in the
1980= in connection with the deep restructuring process underwvay

after the second oil shock.
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Certainly, this sharp strengthening of the competitiveness
of Japanese productions may be attributed to many and
heterogeneous factors. It 1is far frem easy to identify
them, and can not be attempted within the limits of this paper.
In general, however, it may be said that a set of macroeconomic
and socio-institutional factors, together with a peculiar
strategy of industrial development, contributed to the success of
Japanese industry. In this respect, a relevant role, as many
studies have pointed out (10), was played by structural
competitiveness factors, such as a particularly rapid
technological change.

These structural factors may be connected with the profound
changes which have taken place in the patterns of Japan’s trade
specialization in the last two decades. It has adapted to the
changing dynamic and commodity composition of world demand, as
shown below, much more and better than have the specializations
of the other partner countries.

To evaluate Japanese specialization patterns, an indicator
has been worked out that measures the relative contributicns to a
country’s trade balance (ICTB) of the various groups of sectors
in consideration (CEPII, 1983), see Figure 1. If the contribution
(positive or negative) of each group ¢f sectors to a country’s
trade balance is proporticnally eguivalent teo its weight in total
trade (import plus export), then the values of the ICTE indicator
for that group of sectors (or group of products) will be zero.
Hence, positive ICTE values indicate those sectoral groups with
positive contributiens to trade balance greater than their weight
in total trade. Therefore, they represent sectors with
comparative advantage in trade specialization of a given country.
Opposite considerations are associated with negative ICTB values.
They identify those commodity groups for which a country more or
less greatly depends on other countries (comparative
disadvantages) and which generate a relatively high trade deficit
{11). The ICTB indicator has been worked out for each year in the
period from 1970 to 1987.

In the case of Japan, in the early 1970s, the scale-
intensive and traditicnal sectors represented the strong points
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(comparative advantages) of the Japanese industry’s
specialization pattern (see Figure 1). But since the mid-1970s
and throughout the 19280s, profound changes took place. Following
a deep industrial restructuring process, with unprecedented
intensity and guality in the advanced countries, positive
contributions to trade balance strongly increased: (i) in the
case of the R&D-intensity sectors (science-based), by a
guadruplication of their indicator ICTE (+ 12 percentage points);
(ii) for the specialized-supplier sectors, by a doubling of
their ICTB (+5.7 percentage points).

The strengthening of Japanese specialization in high RE&D-
intensity products (science-based) may be largely attributed to
the notable gains of Japanese industry in electronics, and
particularly in those sectors with the highest technological
content (12). In the latter sectors, such as data processing
systems, electronic components, telecommunications, the increase
in market share=s since the early 1970 was impressive such that
by 1986-87 Japan became the world largest exporter of electronic
products (see Table 11). In terms of trade balance, Japanese
performance was eeven more successful, with huge and increasing
trade surpluses, which confirmed its supremacy, dquite sharply in
most electronic sectors, with respect to cother partner countries
(see Chart 1).

The adoption of the most advanced product and process
innovations, mostly imported by the US, the lower costs linked to
large =scale production processes, the aggressive industrial and
trade policies have all contributed to the rapid rise of Japanese
electronic industry in internaticnal markets, which severely
penalized, as shown below, most of the US and European
productions.

The use of new electronic technologies, on the other hand,
also sustained the strengthening of Japanese specialization in
specialized-supplier sectors (Figure 1), and particularly in
industrial machinery, such as numerically controlled machine-
tools.

Together with the increase in comparative advantage in
science-based and specialized-suppliers, the evolution of

12
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Japanese specialization patterns reveals that the scale-intensive
sectors significantly decreased their contribution to trade
balance since the =second half of the 1970 (=14.8 percentage
points), even though its wvalue is =till the highest in absolute
terms (see Figure 1).

A new element has been the great reduction in the role of
traditicnal sectors, which registered negative wvalues of the ICTB
indicator in the second half of the 1980s, following a decrease
of over 19 percentage points since the early 1970s (Figure 1).
Also the share of exports of traditiocnal goods in total Japanese
manufacturing exports has significatively declined in the last
two decades, to less than half, while there has been a
symmetrical doubling of the share of the R&D-intensity group, see
Takle 13 (13).

Thus, the evolution of Japan’s trade specialization pattern
has been characterized by a dynamic reallocation of the
productive resources, oriented towards a sharply strengthening
of the special=-supplier and science-based sectors in the 1%80s.
Given that technological progress is= increasingly dependent, as
already noted, on the ¢umality and intensity of interaction
between innovative and user sectors (Lundvall, 1988), in the case
of Japan these intersectoral transmission mechanisms of
innovation functioned properly and to a large degree explain the
strengthening of the Japanese competitive position in the period
considered.

To sum up, Japan‘s performance seems Lo show very clear-cut
patterns: a rapid growth of manufactures exports strongly
concentrated in a restricted number of sectors (l14) and a
substantial shift in specialization patterns, both based on high
and growing technological capability in terms of high
intersectoral dynamics of the generation and dissemination of
innovations, have led the Japanese industry to achieve the best
results of the most advanced countries with respect to nearly all
the indicators.

In recent vears, however, Japan has had to face both the
revaluation of the yen and growing protectionist barriers. The
first reaction has been a significant increase of manufactures

13



imports and especially an upsurge of direct investments abroad,
particularly into US market. Hence Japan is now undergoing a
changing growth pattern, bound alseo to modify ites domestic
economic structure. But it is too early for any scund forecast in

this regard.

4. The emergence of the Asian NICs as new competitors

In addition to Japan, it is impeortant to note the remarkable
performances of South-East Asian countries - Hong Kong,
Singapore, South Korea and Taiwan (Asian NICs) - over the entire
period (1970-87), in terms of bhoth rapidly increasing market
shares and trade surpluses in manufacturing activity. In the
early 1970s Asian NICs market shares accounted for a little more
than two percentage points of world manufactures exports. By
the late 19705 this figure had doubled and throughout the 1980s
increased so much that by the end of the period under
consideration it was four times higher than it had been initially

(see Table 1).
The CMSA reveals that this export market share increase was

largely attributable to a positive ‘competitiveness’ effect;
however, fstructural’ effects associated with a favourable market
and commodity export composition also greatly contributed,
particularly in the 1980s, to the Asian NICs upsurge in world
market (see Takle 12).

Even in terms of trade balances, Asian NICs achieved
substantial gains in the pericd under ceonsideration. From trade
deficits in the 1970=s they shifted to increasing surpluses in the
1980=, registering an overall increase in the periocd 1970-87
almost equal to that in Japan (2.7 percentage points of total
world trade in manufactures (Table 2) (15).

Such remarkable trade performance may be connected with the
export-led growth strategies followed by Asian NICs countries
since the end of the 1960s. A massive allocation of productive
resources in those industrial sectors with highest export

14



potential was the main goal of these strategies. To this end
either state interventions or incentive and subsidy policies were
used on a large scale and in different forms (Bradford and
Branscn ,1987) .

The industrial development of Asian NICs has thus been
initially supported by production and export of consumer goods
reguiring large amounts of unskilled lakbor, for which they
benefitted by the highest comparative (and absolute) advantages.
The specialization pattern clearly shows the key role played in
the past and even today by traditional industrial sectors for
export growth of Asian NICs (see Figure 2). ©Of the wvarious
sectoral groups, only traditional industries maintained
consistently positive and relatively high values of comparative
advantage indicators (ICTB) over the entire pericd under
consideration. However, the contribution of traditional goods to
the trade balance, after increasing consistently until the end of
the 19705, has shown a significantly decreasing trend throughout
the 1980s (-6.14 percentage points) (16).

This trend stems from the diversification process of
manufacturing output that Asian NICs have been carrying out since
the szecond half of the 1970s, greatly decreasing their import
dependence on science-based and scale-intensive sectors, as shown
by substantial improvements of trade balance contributicon
indicators of these two sectoral groups (see Figure 2). In
specialized-suppliers sectors, conversely, Asian NICs still
registered notable comparative disadvantage in the 1980s (Figure
2} .

Further evidence of Asian NICs position in world trade can
be drawn from their competitive patterns, measured, as has been
done in the preceding section, by the share of world exports and
standardized trade balance in varicus sectoral groups.

Competitiveness indicators show a sharp strengthening of
NICs traditional industries on international markets both in
terms of a rapidly rising share in world exports (from 6.1 per
cent in 1970 to 17 per cent in 1287) (Table 2) and significantly
increasing trade surplus (in 1987 egqual to 10,3 percentage points
of total world +trade in traditional goods) (Table 10). This
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continued export success of the four Asian NICs, concentrated in
sectors such as textiles, <clothing, leather and footwear,
severely penalized the industries of most EBuropean countries and
of Japan in the 1970s, while in the 1980s the US industry in
particular suffered the most severe losses.

In addition, the four Asian NICs were also able to improve
their competitive position in scale-intensive sectors (iron and
steel, shipbuilding and petrochemical=) and most of all in
science-based sectors (electronics) (17), 1in both cases
considerably increasing their share of world exports and shifting
their trade balance from a deficit to a moderate but significant
surplus (Tables 3-4, 7-8).

Such gains confirm that the development strategies of the
Asian NICs, based initially on poles of competitiveness
comprising labor-intensive consumer good exports, gradually put
into effect a process of diversification of industrial structure
leading toward a strengthening of higher capital-intensive and
most of all technology=intensive productions.

In this respect, the achievements of the Asian NICs in
electronics are emblematic. In the first half of the 1%70s, they
succeeded in expanding their share of world export and trade
surplus in consumer electronics. Such advances were later used to
develop up-stream more technelogically sophisticated electronic
sectors, such as electronic components and telecommunications,
through an import substitution process (most of all in South
Korea) that was both complementary to the export-led growth path
followed and centered on an 'a la filiére’ approach which turned
out highly effective. This is demcnstrated by the increasing
trend in the 1980s of world export share and peositive trade
balances of the East Asia NICs - particularly South Korea - in
data processing machines, telecommunications and electronic
components (Table 11, Chart 1). Their standardized trade surplus
increased considerably in the last decade, surpassed only by the
huge Japanese one (18).

Finally, in specialized-supplier sectors, and particularly
in mechanical engineering (i.e., machinery for specialized

indusries), Asian NICs rising share (Table 5) was not followed by
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an improvement of trade balances, which, on the contrary, were
negative and guite high throughcocut the entire pericd under
consideration (Table 6), confirming that the Asian NICs
diversification process of industrial structure required
increasing imports in these sectors.

To sum up, the pattern of internaticnal trade specialization
of the Asian NICs was characterized by profound and rapid changes
in the period under consideration. It initially centered on
labor-intensive consumer products (traditiomal sectors) and
intensively diversified towards both scale-intensive sectors and
most of all the electronic industry, with a sharp strengthening
in the latter 1in recent years.

Clearly these countries can no longer be considered only
export platforms connected with the redeployment strategies of
multinational firme of the major industrial countries. The Asian
NICs are at present a sound productive reality and are going to
play an increasingly relevant role in world trade in the 1990s.

5. The deterioration of the US competitive position

Against the rise of the Asian countries, there was a
relative decline in the US international competitive position
throughout the period under consideration. The evolution of
aggregate trade flows shows a changing pattern of the US
industry’s competitiveness, especially since the late 1%70s,
diametrically opposed to the one characterizing Japan.

The US share in world manufactures exports experienced a
sharp decline from 1970 to 1987, which is ditributed over the
entire period (see Table 1). The results of CMSA (Table 12) show
that this decrease is wholly attributable to a loss of US
industry competitiveness both in the 1970s and 1980s since
structural effects, comprising a positive commodity effect and a
negative market one, on the whole played only a marginal role.

Further evidence that the US trade performance in the last
two decades was anything but positive stems from trade balance
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patterns, showing a persistent deficit since the mid-1970s
which has grown enormously in the last decade, mostly a
consequence of the increasingly large trade deficit in
manufactured products (Table 2). After the first oil shock, the
US economy, unlike all other more advanced economies, was not
able to counterbalance growing oil deficits, however moderated by
positive net exports in food products, through adegquate trade
surpluses in mamafactures. Despite the depreciation of the dollar
in the second half of the 1970s, the manufacturing trade balance
only partially improved, while an appreciation of the exchange
rate until 1985 led to an enormous increase in the US deficit
(9.4 percentage points of world manufactures trade] only
partially decreased in the most recent years (19).

This overall deterioration is confirmed by the evolution of
US competitiveness in wvarious sectoral groups, though it has
followed cuite different patterns.

The most negative results have been those in specialized-
supplier sectors (mechanical engineering, i.e. machine tools), in
which the US industry sharply declined either in the 1970s or in
the 1980s, accumulating a large decrease in its share in world
exports (from 22.8 per cent in 1970 teo 11.0 in 1987) (Table 5)
and a huge increase in its trade deficit (=19.7 point in
percentage of total world trade of this sectoral group) (Table &)
(20). The CMS5A results demonstrated that these losses can be
mostly attributed +to a strong deterioration in the
competitiveness of US mechanical engineering sectors (specialized
suppliers) (see Table 12}, to the advantage of Japan and European
(German and Italian) industries.

In traditional sectors the US economy alsc experienced a
declining market share and a growing trade deficit, primarily in
the last decade (see Tables 9-10) (21), while in scale-intensive
industries the losses were egual to those registered by the
manufacturing sector as a whole (Tables 7-8).

Only in science-based sectors the US industry maintained a
positive trade balance even in the 1980s, but also in this case
manifested a sharp decrease either of its share in world exports
(from 29.2 per cent in 1970 to 19.8 per cent in 1987) or of its
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surpluses in the last two decades (see Tables 3-4). In this
respect, it is in the electronic sectors of science-based groups
that the American firms suffered the heaviest losses, as a
consequence of the rapid and strong rise first of Japanese firms
and then of Asian NICS ones.

In the early 1970s, US industry enjoyed a position eof
relative strength and supremacy in most areas of electronics.
Oover the last two decades, however, in successive periods of
decline affecting first electronic office products, then
electronic components and , most recently, data processing
equipment, the US registered a marked deterioration in its
competitive position. The notable decrease in market shares,
particularly when considered together with the strong decline in
trade balances over the last decade, is a clear evidence of the
significant loss of competitiveness of US electronic industries
as a group (see Table 11, Chart 1)(22). Therefore, although US
firms continue to hold a strong competitive position in certain
key sectors of electronics (e.g. information technologies),
figures for the period considered here clearly demonstrate that
there has been a distinct shift in relative strength in favor of
the Japanese industry for the electronics complex as a whole.

Two sets of contrasting interpretations have emerged to
account for this overall negative performance of US industry: (i)
a rather optimistic view attributing the decline in
competitiveness to cyclical factors, particularly the 1980s
appreciation of the deollar; (ii) a more negative view, which sees
the decline as the result of long-term and pervasive ills of the
U5 industry dues to structural factors (23).

The first of these interpretations is supported by the
negative US export performance in the first half of the 1930s,
which may alsc be attributed to adverse cyclical trends (e.g. the
strong and prolonged appreciation of the dollar and the negative
domestic growth differentials), and which may partly account for
the rise in the US trade deficit in this period.

But the current difficulties of US industries cannot be
explained solely by these relatively recent events. As has been
shown above, 1in many cases indicators reveal negative trends
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dating from the second half of the 1970s. Similarly, the sharp
decrease in the market shares of US industries, as indicated by
CSMA results, is largely attributable in all the sectoral groups
to a loss of competitiveness of US productions over the course of
the entire period considered here, rather than to negative
effects of product and market composition (see Table 12).

The foregoing leads to the conclusion that the relative
decline of the U5 competitive position also derives, as the
second more negative set of interpretations maintained, from
structural disadvantages that should not be easy to neutralize,
even in the presence of a significant rewversal of trends in the
exchange rate of the dollar, as has been the case. The major
structural problems associated with the competitiveness of US
firms include (Cchen and Zysman, 1987; Teece 1987; Dertouzos et
al., 1989): a decline in many sectors of a formerly uncontested
technological leadership; a trend toward decreasing productivity:
an inadequate development of process innovations, particularly in
the incremental type; the gradual obsolescence of management and
organizational models for production. These are multi-faced
problems requiring complex 5¢1ut16n$, the results of which will
only become evident in the medium-long term.

Indirect evidence of the above lies in the evolution of the
trade specialization pattern of US industry (see Figure 3). US
comparative advantages have been and are increasingly
concentrated in R&D-intensity product groups (science-based),
most of which are characterized by high growth rates in world
demand (24). The weight of science-based exports with respect to
total US manufactures exports is also wvery high and has been
rising in recent years (Table, 13) (25).

The other strong point of US specialization is food items
and industries, as is demonstrated by its comparative advantage
in this area until the firts half of the 1980s, despite a slight
decrease in recent years (see Figure 3).

In the scale-intensive industries (particularly automobiles)
and traditional industries (especially textiles and clecthing) on
the other hand, there has been a consolidation of a relative

despecialization of the US industry in the last two decades.
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Following sharp fluctuations including a pericd of recovery in
the 1970s, and a subsequent phase of deterioration of equal
magnitude in the 1980s, comparative disadvantages in both these
sectors at the end of the periocd were virtually egual to those at
the beginning of the 1970s.

The new element in the evelution of the US pattern of
specialization is the sharp decrease in the positive contribution
to trade balance (ICTB) of the specialized-supplier sectors such
as mechanical engineering (-9.4 percentage points), although they
maintained a slight comparative advantage by the mid-1980s (see
Figure 3). These sectors also experienced a significant decline
in terms of their share in the US total manufactures exports
(26) .

This trend is indicative of increasing difficulties of US
industry in transforming high-level scientific research that
continues to be generated in the US into innovative activities
and products with significant commercial wvalue in the other
manufacturing sectors. The inverse correlation existing between
the strenghtening of US specialization in R&D-intensive products
and the overall negative trade (industrial) performance
indirectly demonstrates that the availability of sources of
‘primary’ innovation (high-tech sectors) certainly constitues a
competitive advantage for a country, but it is not a sufficient
condition to assure the technological progress of its industry as
a whole. Intersectoral technological links play an increasing
role in the process of development and diffusion of ‘primary’
innovation throughout the economy and in the case of US they did
not function properly, impeding a positive technological
adjustment in many ‘user’ sectors, such as the specialized-
suppliers.

To sum up, the patterns of US trade performance and
specialization analyzed here demonstrate that it 1is the
combination of adverse cyclical macroecconomic factors and long-
standing competitive disadvantages of a structural type which
accounts for the relative deterioration in the international
standing of the US economy. While it is true that the US still
maintaine a position of relative strength in terms of industrial
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structure in science-based sectors, its specialization appears
increasingly threatened ky the rise of Japan and other Asian
countries in many important industries, such as electronics and
mechanical engineering.

More recently, with the strong depreciation of the dollar,
trade performance, especially in terms of export growth, of US
industry has improved. However, the production restructuring
necessary to bridge the competitive gaps generated by adverse
trends in the past sill appears to be a long and difficult
process to accomplish.

6. The European Community’s international competitiveness: widely
differing patterns

Unlike the relatively well-defined trends emerging from
indicators of trade performance in Japan and in the United
States, the pattern generated for the Eurcpean Community (EC) is
more complex and not as clearly delineated. The market shares of
EC countries as a group with respect to world manufactures
exports registered a relative decrease from the early 1970s to
the second half of the 1930=s (-7.4 per cent), with greater
losses (-14.5 per cent) if intra-Community trade is not taken
inte account (Table 1). This decrease, however, occcurred almost
entirely within the first half of the 1980s, and losses have bheen
partly reabsorbed since 1985.

Trends in the Community’s trade balance appear mnore
satisfactory. In fact, manufactures trade balance was highly
positive throughout the entire periocd, despite notable
fluctuations (see Table 2). A high surplus was maintained until
the end of the 1970s, largely as a result of the significant
positive net exports with respect to develcoping countries. In the
1920s, the net decrease in imports of manufactures by developing
countries, resulted in a marked reduction in the European surplus
in manufactures trade, which was only partially compensated by
the positive trade balance with respect to the US, while the
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deficit towards Japan has recently increased considerably (27).

This general evolution in European competitiveness has been
sharply differentiated with respect to both the performance of
its individual member states and trends in wvarious sectoral
groups.

First, competitivene=s=s of EC countries in specialized-
supplier sectors (mechanical engineering) was very strong in the
past and had maintained high levels in the 1980s, with market
shares only slightly decreasing and highly positive trade
balances (see Tables 5=-6). This was the result of the positive
performance, on the one hand, of the Federal Republic of Germany,
which had maintained a highly competitive position in terms of
market shares and trade surpluses, which were the highest of all
major industrialized countries; and, on the other hand, of Italy,
the only European country which increased both its world market
shares (+22.8 per cent) and its positive trade balances (+1.8
points in percentage of world trade of this product group). On
the contrary, the competitiveness of France and particularly of
the United Kingdom deteriorated sharply, especially with regard
to extra-Community trade.

The EC competitive position has also remained firm in scale-
intensive industrie=s, despite a slight decrease in market =shares
(see Tables 7-8). Once again, this may be attributed to the
highly differentiated performance of the major EC countries.
Germany, in particular, continued to be highly competitive in
these sectors, as demonstrated by its increase in market shares
following a drop in the early 1980s and by a recent net gain in
what had already been a high surplus. France alsc maintained a
trade surplus during much of the period considered here, but it
registered a declining ftrend over the last decade. The
competitiveness of Great Britain and Italy, on the other hand,
clearly deteriorated, with a considerable increase in their trade
deficits in scale-intensive industries.

In traditional products, there was a notable decrease in
EC market shares, particularly in intra-Community trade in the
1980s and mostly to the advantage of the newly industrializing

Asian countries (see Table 9). It may be attributed to
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significant deterioration in competitiveness in United Kingdom,
France, and, to a considerably lesser extent, of Germany (Table
10). Italy was the only major country in the Community that did
not folllow this trend, as it had strengthened its competitive
position in traditional industries during the 1970s and was able
to maintain its advantage in this area during the last decade,
though with some difficulty in recent years (28).

Finally, in science-based sectors EC countries registered a
more uniform performance (Table 3-4). The EC competitive
position, which was relatively strong in the early 1970s,
experienced a net deterioration in the 1980s. EC normalized trade
balance maintained positive and high values by the late 1970s but
sharply declined in the 1980s (29). This negative performance
affected all EC countries, including Germany. It must be
underlined, however, that this negative performance is
attributable almost entirely to the significant deterioration of
the EC competitive position in all electronic sectors of science-
based group. In effect, in data processing systems, in electronic
office equipment and electronic components, EC countries
registered significant reductions in their market shares and
increasing trade deficits teo the advantage primarily of Japan
and, to a lesser extent, of Asian NICs (30) (Table 11, Chart 1).
In the other sectors of science-based group, on the other hand,
European industries maintained ar strengthened their
competitiveness (31).

These trends in the competitive position of EC countries are
fully confirmed by their patterns of specialization owver the
period considered here (see Figure 4). The European industry
maintained sound comparative advantages in many chemical and
mechanical sectors of specialized-supplier and scale-intensive
groups. In fact there was a strengthening of EC specialization in
chemicals and pharmaceuticals, rubber products, basic metals and
mechanical engineering - such as machine tools and machinery for
specialized industries - which, it must he recalled, are wital
investment goods for many manufacturing industries. Food items
and the food industry constitute a special case as they increased
their positive contribution to EC trade balance in virtue of a
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highly protectionist Community agricultural policy.

In contrast to these areas of relative strength, EC
specialization patterns reveal a declining trend in traditional
sectors and above all in science-based electronic industries,
particularly those in the ‘information technology’ area (32).
This latter weakness must not be underestimated, as electronic
products represent wvital inputs in manufacturing restructuring
currently underway in all major countries.

These overall trends, however, mask the sharp differences
that have characterized, as has already been shown, the trade
performances of individual EC countries, particularly the four
major cnes.

Germany retained its position of competitive strength,
maintaining stable market shares at the end of the period
considered here and reabsorbing the losses suffered in the first
half of the 1980s largely thanks to gains on the Eurcopesan
internal market at the expense of its EC partners. This positive
German performance may be attributed to a relatively stable
patterns of specialization, strong points of which have always
been scale-intensive industries (especially automobiles,
chemicals and pharmaceuticals) and specialized-suppliers
(particularly industrial machinery and mechanical components)
(see Figure 5) (32). This consolidated fcoherence’ of German
specialization also favored a rapid diffusion of technical
progress into the entire production system through a strong and
peositive interaction between innovation production sectors and
user sectors. The evolution of the competitive position of German
industry is thus one of renewed strength with respect to its EC
partners. If other more industrialized countries, such as Japan,
are also considered, however, the German position appears less
strong, because of the relatively poor performance of German
exports in sectors of key strategic importance for ‘primary’
innovation such as electronics.

The United Kingdom, on the other hand, has had a distinctly
negative trade performance. The deterioration in competitiveness
that has characterized the position of British industry on
international markets over the last two decades (34) is clearly
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reflected in its decidedly unfavorable specialization pattern in
the same period (see Figure 6). Comparative advantage indicators
registered considerable decreases in all four groups of
industrial products (35), while there were increases only in
agricultural products and foodstuffs, and especially in the
energy sector. A slight reversal in trends in the last few years
has not modified these overall negative results of UK trade
performance.

French industry, unlike German, i= characterized by
generally low levels of trade specialization, though there have
been significant gqualitative and guantitative changes in the
structure of its comparative advantages over the last two decades
(see Figure 7). High R&D-intensity industries (science-based)
have emerged as new strong points, while there has been a
relative despecialization in the traditional sectors (36). At the
same time, recent years have seen a weak specialization position
of France in specialized-supplier sectors, as in the early
seventies. These changes are still at work and have not wyet
vielded the expected results, in terms of replacing old
comparative advantages with the new ones, thus mostly accounting
for the overall negative trade performance of French industry in
the last decade (37).

Finally, Italy distinguishes its position in the world
economy by the increasing heterogeneity of its specialization
pattern with respect to other more advanced countries (see Figure
8). The trade performance of Italian industry has been decidedly
positive over the last two decades (38) and is attributable not
only te the the strong competitive position of Italian firms in
traditional industries but also to the strengthening in
specialization and competitiveness in the sectors of mechanical
engineering (specialized-suppliers), such as industrial machinery
(machine-tools). This was the result of the process of extensive
restructuring in Italian industry beginning in the mid-1970s,
based largely on application and diffusion of mostly imported
technology, which also allowed some so-called mature sectors to
be revitalised. In this respect, the case of Italy shows that the
concept of maturity of sectors should be treated with extreme
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caution, since technological change may remove the ageing
symptoms of the more traditional industries.

In the case of Italy, this external acguisition of
technological input, however, alsoc resulted in increased deficits
and despecialization in many science-based sectors and in certain
scale-intensive product groups (such as chemicals), with
disturbing implications for the future position of Italian
industry in world economy.

In sum, the figures in the previous analysis are indicative
of complex trends in the EC, which cannnot be unequivocally
interpreted. In an effort to compensate for the relative loss of
competitiveness experienced particularly in high-tech sectors in
the early 1980s, the EC initiated moves toward the 19%2 Single
Market in an attempt to eliminate excessive rigidities and
constraints on their economies. The renewed growth and recovery
in investments in Europe in the last two years are indicative of
the beginning of an economic revival of European countries, which
seems destined to be reinforced by the new opportunities for
integration offered by Eastern European countries. It must be
emphasized, however, that the major EC countries have been
characterized by significant different patterns of specialization
and competitiveness in the past decade, and these differences are
bound to be of particular importance once the 1992 internal

market is completed.
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7. Concluding remarks

The rapid development of world trade in the last two decades
was accompanied by profound changes in the product and market
patterns of trade flows. The new shape of the international trade
environment, together with the new technological opportunities
stemming from accelerated growth of product and process
innovations, affected all the major countries and speeded up
structural adjustments in their industries.

This paper concentrated on relative trade performance
of different countries and on their trade (industrial)
specialization, that is, on the degree to which their structural
changes were consistent with the international competitive
environment. In effect, trade performance and specialization
provide a relatively objective and convenient test of comparative
efficiency in each industry for each country.

Most world trade in manufactures preoducts is today composed
of a two-way exchange of fairly similar goods at sectoral level
(intra-industry trade) between countries which are increasingly
similar in their ‘classical’ factor endowments; however, this has
not led toward a convergence in the pattern of international
trade of the industries of the most advanced countries, guite the
contrary. As this paper has demonstrated, the process of trade
(industrial) adjustment followed different patterms in the major
economies and most of all it met with wery different success.
Each major country presents a different structure of trade
specialization and comparative advantages and these national
differences increased rather than diminished in the last two
decades, bringing about major changes in countries® relative
competitive positions.

Among the major countries, Japan undeniably achieved the
best trade performance in the last two decades, as all indicators
used here demonstrate. This notable progress on intermational
markets may be attributed to the profound changes in the patterns
of Japan’s trade specialization in the last two decades. It has
adapted to the changing dynamic and commcodity composition of

world demand much more and better than have the specializations
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of the other major countries, sharply strengthening both
specialized-supplier and high R&D-intensity sectors (science-
based), particularly electronics. The case of Japan shows that
factors of a technological order deeply influence the competitive
position of a country in world market, mostly through the proper
functioning of the intersectoral network of generation and
dissemination of innovation at the level of the industry as a
whole.

Together with the notable rise of Japan, the emergence of
the South-east Asian countries as new strong competitors on
international markets should be underlined. As has been shown by
using the new data base on world trade, the continued export
success of the Asian NICs, based initially on products with a
high content of unskilled labor, was subsequently the results of
more capital-intensive and most of all technology-intensive
products, such as electronic goods and equipment. The Asian NICs
thus now hold a prominent position on international markets and
they seem destined to play a first-rate role together with other
major industrialized areas in the 1990s.

The rising competition of Asian countries has increasingly
affected the other advanced countries, and primarily the US and
European area.

The United States suffered a marked deterioration of its
intermational conpetitive position on the whole. Almost all the
indicators provide unegquivecal signs of this competitive decline,
which may be attributed not only to ¢yelical factors, but mostly
to long-term structural competitive disadvantages that will not
be easy to neutralize. The US still enjoys oustanding comparative
advantages in R&D-intensity product groups, but it has been
increasingly difficult to transform its high-level research
capability into competitive industrial products, as evidenced by
negative trends in many other manufacturing sectors. The US case
shows that technological capability of a country is a difficult
concept to define and guantify. This stems from the fact that
each country has a very different pattern of technological and
trade competitive advantages and no¢ geheral common pattern
exists. A sound competitive position in sources of ‘primary’
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innovation, such as high-tech (science-based) sectors, as in the
case of the US, is not a sufficient condition for assuring a
given country a positive trade performance. The dynamism of the
innovation process increasingly depends on the intensity and the
quality of the interaction between innovation production sectors
and user sectors, which has been anything but positive in the US
case in the last decade.

The patterns of trade performance and specialization of the
EC countries was more complex and do not provide clear-cut
indications. On one hand, the competitiveness of EC countries
was very sound in the past and strengthened in the 1980s in
specialized-supplier and scale-intensive industries; in
traditional product and_ above all, in science-based electronic
sectors, on the other hand, the EC registered rather negative
results on the whole. It should be underlined, however, that
these general trends have been sharply differentiated with
respect to individual member states. The rather positive trade
performances of Germany and Italy, that are both due, although in
different manner, to a favorable intersectoral dynamics of the
dissemination and application of innovaticons, contrast with the
more uncertain outcomes in the case of France and, especially,
with the negative trade patterns of the United Eingdom.

In an effort to compensate for the relative loss of
competitiveness experienced particularly in the high-tech
sectors, the EC launched the 1992 Single Market initiative. The
renewed growth and recovery in investment in Europe in recent
years could be indicative of the beginning of a long-run economic
revival of European countries; however, it will depend, anong
other things, on the Europe’s ability to overcome its

competitive weakness in electronics.
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|I'ab|_e 1. SHARES OF SFLECTED DOUWTRIES AKD AREAS [N WORLD TRADE IN TOTAL MANUFACTURERS *

(FPercentage shares in values)

1970
DECDH .
United States 15 . 6d
Canada 546
Japan 8,37
EEC {9} 46,02
Garmany 1451
France T.03
United Kingdom g2
Italy R
Other EEC (%) 10,88
Greece, Port., Spain 1.41
EFTA B.16
Non-0ECD Countries 13.33
MIDDLE EAST 0.a1
RICE in ASIA .23
cthina 0.33
OTHER ASIAN C. 1.38
KORTH AFRICA 0.51
LATIH AMERICA 339
WIC= in Latinm America 1.97
DOMECON 2.54%
Spviet Uniaon 0,74
Comecon Europe 1.4%

1973 1976 1979 1282 1955
Bh .49 B4.27 B2.29 80.32 .06
12.62 15.22 11.88 1301 12.18

434 4.01 3.53 I.n L.6F

B.79 10014 Qo04 11.04 12,468
Gr.21 55,56 L7 11 &2.11 Fw.52
15.78 14.53 14 &7 13.58 1269

T.61 r.a2 7w b Th .28

T.06 &.6T 715 b.1& 5.1

5.11 531 £.15 5.67 5.41
11,45 11.45 11.14% R Fohd

1.72 1.4 1.5 2.04 2.21

B.08 T 7.62 .M &.T8B
14.71 15.51 16,78 19,19 2046

0.8 1.06 1.05 1.12 127

3.35 595 G651 G 0% T.&8

0.5% 0.4F 0.42 1.03 1.19

1.64 1.94 217 .29 2.58

0.31 0.2% 0.35 0.561 0,56

3.56 .35 3.55 3.98 iarF

1.7# 1.32 1.54 1.76 z2.3

2.41 2.54 2.51 2.52 2.09

0.82 0.9& 1.02 1.07 0n.%1

1.51 1.51 1.44 1.21 1-15

{*) Ratio of mational exports to world exports (percentage)

Source: SIE-World Trade date base
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|Table 2. TRADE BALAMCE OF SELECTED AREAS

AKD COUMTRIES [H TOTAL MABLIFACTURERS ™

1970
United States 0.41
Carada 0.5
Japan & 73
EEC (%2 .51
Germary, Fed. Rep. 4.5%
France 0.76
United Eingdom 1.08
[taly 1.0
Gresca, Port. Spain -1.35
EFTA -0.81
HICs in Asfia =0.71
HICs in Latin America =1 .47

1973 197& 1979 1982 1085
=1.42 0.45 -1.24 -1.81 -0.43
=0.63 =079 -0.38 .18 =021
L | G B8 3.5 766 B.T2
7.&T 877 728 7.orF 587
5.71 5.21 £.15 L.56 4,03
0.78 0.9 1.21 .21 0,52
-0.1%9 0.51 -0.21 -0. 35 -0.85
0.5% 1.5 1.81 1.52 1.15
-1.08 -0.85 -0.26 =0.21 0.23
-0.38 -0.2% -0.1 .03 0o.1&
-0.07 0.4% 0.34 1.04 2.05
=0.89 =1.1% -0.85 -0 52 0,885

* standardized trede balances cxpressed as percentage of world trade
in total mansfacturers {For methods see note B)

Source: SIE-wWorld Trade data base

-8.01
-0. 24
.35
L B4
4.8
-0.25%
-1.21
0.85
-0.71
-0.&3
2.01
0.31

&r-T

-B.42
=049
Z.63
-2.553
.22
-1.01
-2.29
=0.18
0.4
0.58
2.78
1.78



|Table-_§. SHARES OF SELECTED COURTRIES AND AREAS [N WORLD TRRADE [H SCIEMCE-BASED SECTORS®

{Percentage shares in values)

1970 1973 19768 197 1962 1985
OECD S, 25 ¥ 63 92.3 88.6% 87.33 B5.03
United States 20,25 25.3% 2641 2246 2517 23.87
Canada 4 BF 343 3.0% 2.06 2.59 2.53
Japan T.81 .07 961 10,37 11.6 14.75
EEC {P) &5 &1 L& _Gb £5.15 £5 .69 45115 IT.14
(al 31.62 324 32.67 31.45 7.83 26.58
Germany, Fed. Rep. 15.85 17.33 1619 15,37 13.83 12.04
fa) 11.08 12.04 11.28 10,07 B.82 .62
France & B1 7.3 5.8 B_&T T.rae 5.73
(a) .51 4 65 &.39 5.15 5.7T% 4. B1
United Kingdom 98T 9.LR B_TL 9.7 B.%3 a.o9
fa) .61 8.14 T.23 B.15 T.17 &0
Traly L.61 4£.07 4,05 3.8 .69 3.5%
{a) 2.95 2.89 2.97 2.73 2.72 2.58
Other EEC (%) T 4B BUAT 5,56 B.12 6. &, 72
Gregee, Port., Spain 0.61 0.58 D.&3 0.73 0.58 0.92
EFTA 212 B &7 7.09 E.B8 5.58
Non-0FECD Countries 3.29 4.1 - 9.52 11.35 13.35
MIDDLE EAST 0.21 D.2F .62 0,44 0.78 .
HICs inm ASIA 1.0& 2.32 3.75 G TE 5.42 7.6
thina 0.04 0.07 o.11 0.11 0.16 0.2%
OTHER ASIAN C. h.22 0.3 0.72 1.25 1.61 1.72
KORTH AFRICA 0.0 0.03 Q.02 0.03 a.or D.0&
KICs tm LATIN AMERICA D&% 0.5% 0.57 0,68 082 1.58
COMECON 0.74 0.T& 0.5a 1.25 0,64 0.47

{*) Retio of mational exports to world exports {percentage)
{a) excluding intra-Community trade

Spurce: SIE-wWorld Trade data base
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I'I"ahle 4. TRADE BALAMCE OF 5[—__|_._EEIEI:I AREAS AKD COUNTRIES IW SCIEMCE-BASED SECTODRS™

1970 1973 1974 1979 1982 1985
United States 18.87 13.7% 13.85% 10,99 0.9 342
Canada =2.35 =347 24T -2 A8 -2.19 -2.58
Japar 3.78 & T4 519 F.0z 8.05 10.8%
EEC (9} 8,27 8.35 10.63 7.02 662 372
Germany, Fed. Rep. T.52 .45 T.22 5.01 4,15 3.11
France -0.&8 ~0.&T 1.01 1.01 .81 0,85
United Kingdom 4,03 2.65 2.7 1.83 1.7 0.4&
Italy 0.08 -0.68 -0.07 -0.42 -0.32 -0.61
Gresoe, Fort.  Spain =259 s -2AT -1.54 -1.45 -1.13
EFTA 0.4% .64 0.43 0.13 017 -0.33
WICs in Asia -2.14 -2.32 =1.&F =2.02 =1.51 0.08
WICs fin Latim America -3.52 -3.54 =2.95 =212 =1.6%9 -0.48

* Standordized trade balances expressed as percentage of total world trade
in science-based sectors (For I'lEthﬂi:IE:J. e note 8)

Souree: SIE-World Trade data base

1987

1.38
-1.589
12.61

2.06

3.53

0.1%
=0. 21
=1.13
-1.81
-0, 28

.45
-0 65

gr-70

-17.49
0.56
P33

=5.21
-4 .29
0.4
4. 24
=1_41
1.08
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Tabkle 5. SHARES OF SELECTED COUNTRIES AKWD AREAS [H WORLD TRADE [N SPECIALIZED-SUPP.SECTORS®

{Percentage shares in values)

1570 1575 1976 19T 1962 1985
QECD Bh.TE Q54T 95 .34 P 54 1.4 1,37
United States 22,79 1917 21.06 1667 1906 15.26
Canada 2.21 1.83 1.85 1.8% .07 2.0%
Japan 6.36 T.45 8.15 10.2% 12.35 15.61
EEC (%) 55.31 5625 53.51 FER L. 62 46,53
(&) 42,55 £3_81 L2 T2 41.B8 34.28 3545
Germany, Fed. Rep. 2601 2. 558 23.8 e 19.02 1.3
{al 1778 20,59 19.31 18.62 1484 15.02
France GBS T oy 7.99 7.3 L. G4
(@l 5.15 5.54 5,55 £.19 5.25 4. 73
United Kingdom 10, 54 8.63 B.22 .32 T-71 698
{al ST 8.02 7.5 T.09 6. 8% 504
lealy 7.4 &, 26 &.23 F r.22 T.T2
[a) 5.59%9 5.14 5.23 5.81 5.7 &.0%
other EEC (%) &. 7B 7.35 7.02 T.27 &£.19 &, 38
Greece, Port., Spain QL&T .82 0,94 1.34 1.28 1.23
EFTA .09 2.51 9.LT 10.31 264 10.11
Hon-DECD Countries 3.26 451 4. 58 .33 B.43 a8._3T7
MIDDLE EAST 0.08 0.09 0.12 .16 0.24 0.32
HICs im ASIA 077 1.52 1.22 1.62 2404 3.7
China 0.0% 0.07 n.08 0.1 0.21 0.18
OTHER ASIAN C. 021 0.39 0,48 0.4% O0_58 0. 84
HORTH AFRICA 0.02 0.02 .01 0.02 0.0 .03
KICs im LATIN AMERICA 0.32 0.43 0.58 0.4z 0.EB 1.21
COMEDDM 1.3 1.41 1.38 1.28 1.12 0.9

{*y Ratio of national exports o world exports (percentagel
{a) exeluding intra-Commumity trade

Source: SIE-World Trade data basc

1.39

LR

|'Fa|;|l;i: &, TRADE BALAMCE OF SELECTED AREAS AKD COAUMTRIES [W SPECIALIZED-SUPPLIER SECTORS™

1970 1973 19758 1979 1982 1985
United States 16,97 11.13 141 7.5%9 8,99 =1.845
Canada -3 -5.99 -3.81 -3.34 =2.61 =368
Japan 5.1k 485 . 3 8.3% 10.41 13.3&
EEC (%) 20.52 22.34 2 A4 22.87 20.37 18.2
Germany, Fed. Rep. 1645 17,93 .y 15.92 131 12.67
Framnce -0 _4& =0 4T 1.24 1.%1 0.&é 0.57
united Kingdom &.71 2.76 2.9 2.6 Z.58 1.0
Italy 2.68 1.81 2.97 3.9% 5.2 &_5T
Gresce Port. Spain -3.D6 =3.59 =254 -1.58 -1.481 -1.0%
EEFTA -0.21 0. 74 1.45 249 2.0% 2.1&
MIC: in Asia -2 .54 -2.B& -2.7T =3.72 =306 -2.12
MICs in Latin America -5.12 -4, 0% -3.93 -3.55 =3.21 -1.87

* Standardized trade balances cxpressed as percentage of total world trade
in specialized-supplier sectors (For methods see note 8)

Source: SIE-World Trade data base

1987

-%.73
-5.09
12.43
17.84
14.23
-89

.57

Lo&T
-2.48

1.8
-3.18
-1.43

Er-vo

-18.7
1.25%
929

-3.08

-2.22

-0.43

4. 14
1.9
0.58
2.02

-0.54
2.55




[Table 7. SHARES OF SELECTED COUWTRIES AKD AREARS [W WORLD TRADE IM SCALE-INTENSIVE SECTORS®

(PFercentage shares in values)

1970 1973 1974 1979 1782 1R85 1987
QECD 8.3 85.51 85.51 83.31 BD.3 .97 o284
United States 13.21 10.64 10.85 9.7 2.83 0.35 B.4T
Canada 8.34 G4 5.97 5.17F 5.7 7.19 &.09
Japan 1023 12.05 1418 1.9 14.62 15.71 1661
EELC (%2 £3. 9% &6 26 L3 _B% L 29 A .3 L2 4%
{a) 26.36 9.3 27.61 28.63 24,79 22.38 25,60
Germary, Fed. Rep. 14,259 16.11 14.38 14.95 13.69 12.77 5.1
{a) 10.0% 11.41 10.24 10.32 ¥ 56 B.53 10.47
France 7.3 T.56 T.53 8.51 5,65 b.21 &,
{a) G235 A [ | 5.21 L. 26 3.83 [ |
United Kingdom T.14 5.0 5.62 592 5.15% L.77 547
{a) 6.5& 3.33 G 48 & 43 3.66 3.18 3_B4
Italy b L2 .53 & 54 5.21 £.52 3.92 £ 1%
(o) 2.98 .M 3.3 3.%2 3k Z2.85 2.76
other EEC (%) 10.97 12.05 11.83 11.71 10,42 964 10.21
Greece, Port., Spain 1.04 1.43 1.4k 1.85 2.08 2.2 2.34
EFTA B.46 B.39 T.99 TP .15 &.95 7.B7
Hon-QECD Coumtries 13.35 1347 14,29 16,12 18.72 19.63 16.57
MIDDLE EAST 1.06 0.9 1.54 1.5 1.5%7 1,86 1.5%
HICs im ASIA 1.1 1.89 z.39 2.9 &, 5% .46 5.38
China 0.15 0.21 .19 0.32 0.58 .42 0.7&
OTHER ASIAM C. .96 (.85 1.01 1.1 0.9 1.2 1.03
MORTH AFRICA 014 o.22 D.28 D.&7 1.0% 1.0%9 D78
MICE i LATIN AMERILCA .61 D84 D.71 1.1 1.59 2.29 1.74
COMECDN 2.5 26T 2.9 3.34 3.51 3.1% 2.L6
(*) Ratio of national exports te world exports (percentage)
(@) excluding intra-Community trade
Source: SIE-World Trade data base
[Table B. TRADE BALANCE OF SELECTED ARFAS AKD COUNTRIES [N SCALE-INTENSIVE SECTORS™
1570 1975 1978 197% 1982 1505 1987 ET=TD0
United States 292 5.28 -3.88 -4 5% -&.21 - 15,44 =11.58 -8 56
Canada 3.313 1.22 117 1.13 2.23% 1.78 144 -1.&7
Japan &.39 B.63 11.1 B.21 10.92 n.9 10,24 3055
EEC {9) T. 1% 9.25 B85 . 5.91 4. 71 5.03 -2.11
Germaryy, Fed. Rep. 4.58 &.48 5.2% &L.T2 5.22 & 47 &.54 1.78
France 1.21 1.13 1.32 Z2.21 0.27 0.7z 0.1& -1.07
United Kingdom 1.27 AT .47 -0.42 -0.72 =154 =1.04 -2.3
Iealy =0.2% 021 .61 0.48 =004 =0.7 -1.27 -1.02
Gireece, Port.  Spain -1.85 -1.15 -1.22 -0_59 -0.31 0.31 -0.81 1.06
EFTH -0.91 = b =058 -0.27 -0.01 0.52 0.53 1.26
MICs in Asia -1.26 =0_87F =0_4&2 -0.4B 0.4 0.97 .53 1.59
MICe in Latim America =217 -1.97 -1.94 -1 64 -0,53 0,62 0.08 2.25

* Standardized trade balances exprossed as percentage of total world trede
in scale-intensive sectors (For methods see note B)

Spurce: SIE-World Trade data basc



[Teble ®. SHARES OF SELECTED COUNTRIES AND AREAS IN WORLD TRADE IN TRADITIONAL SECTORS™

{Percentage shares in waluas)

1970 1975 1976 1979 1582 1085 19E7
DECD 7981 Th .41 384 71.61 G8.6 65.1 &2 25
United States e b &5 7.33 G543 &1 5.21 L.42
Canada 3.0 .23 2.21 2.63 2.31 2.9 2.41
Jepan 9oy 5.35 5. 2% 463 &.03 3.53 £.01
EEC (%1 4842 L. 22 45,34 45,68 40,54 3898 L L
(&) 3062 27.38 2641 2577 2. 0% 23.41 22.21
Germany, Fed. Rep. 12 .0& 12,04 12.07 11.07 10.51 1012 1069
fal 783 7.7 .39 &_ B4 &.52 6.38 5.59
France .05 T.27 &, 55 &. 2T 5.7% 5.34 5.17
{al g1 & 08 304 3.62 3.58 3. 28 3.02
United Kingdom a.51 .63 7. 05 .76 e b &2 £.3%
{al T.28 T.0r &, 08 [ 3,89 .39 2.98
Italy g.m T.68 a.81 10.81 1083 10.51 10.33
{a) 5 .85 .34 4. 79 &.03 FT s 6.33 5.9
other EEC (%) 11.79 11.59 10.85 F.79 B.92 8.38 8.62
Greece, Port., Spain 2.4 .89 3N 3.2% 3.49 5.52 .62
EFTA 8.54 8.34 8.61 8.34 .95 T4l 727
Mon-0ECE Countries 18.24 23.35 5,95 #5.TF 30.5 3357 3682
HIDOLE EAST 1.27T 1.48 1.37 1.41 1.29 1.25 1.28
MICs in ASIA 5. 13 8.67 10.7 1064 13.3 15 _B& 1wr.m
thima 1.11 1.7 1.34 1. 68 2.2 385 4,97
OTHER ASIAN C. 2.74 3.78 3.97 .41 4.81 P &, 59
NORTH AFRICA 0.57 0 4 0.51 Ot 0.45 0.45 0. T8
HICs in LATIN AMERICH 1.02 1.61 1.41 1.53 1.54 1.82 1.68
COMECON 2.82 2.81 3.26 2.58 2.3 2.0 .01
{*) Ratio of mnational exports to world exports {percentagel
{8} excluding intra-Commmity trade
Spurce: SIE-World Trade data base
|Tahlc 10, TRADE EAL&NCE OF SELECTED AREAS AMD COUWTRIES IM "TRADITIODMALT SECTORS™
1870 1975 1978 1979 1982 1985 1987 E7-TO
Urited Srates =B . h& =7.5& =5 . 6& =5 =8.98 =19 07 =15.57 -7. 1
Canada =1.46 =063 =183 -0.48 -0.78 -b.r8 -0.58 0,88
Japan 662 1.3% 305 0.73 2.48 2,04 -0.61 -7.23
EEC (%) 6,533 1.54 Q.43 -1.01 1.37 Z.59 -0.7F -7.52
Germany, Fed. Rep. 0.82 -0.31 -0.35 -1.48 -6 045 =047 -1.29
France 1.21 .77 -0.88 -1.&F -1.56 =-1.01 =205 =325
United Kingdom 0.484 =1.18 =0.45 =1.53 =2 24 -2 59 295 =361
[taly 391 3.9% 53.33 .13 7.6 i [ 0. 946
Greece, Fort, , Spain 0D.73 1.25 1.51 1.82 1.84 2.08 1.3% 0,66
EFTA -1.8&6 -0.82 -1.17 -1.18 -1.01 -1.13 -2.15 =0T
HICz im Asia 2.21 .85 . &6.57 B.24 .81 0.3 E.09
HICs im Latin America =0.18 0.91 044 0.9 0.47 1.16 a.w¥r 1.1%

* Standardized trade balances expressed as percentese of total world trade
in *traditional’ sectars (For methods see note 3)

Source: SIE-World Trade data base



Table 11. SHARES OF SELECTED COUMTRIES AKD AREAS [H WORLD TRADE
IN HIGH RED-INTENSITY ELECTROMIC IMDUSTRIES

{Fercentage shares in walues)

1¥70 1973 1974 1979 1982 1985 1947
United States I5.4 283 2T.2 2.7 4.5 28.2 22.8
Japan 1141 15.4 16.1 7.4 19.3 3.8 26.1
Asian NICs 2.1 5.4 B.7 n3 .1 12.3 15.8
EEC (%} 31.1 30.4 2.1 2E, b 20.9 19.48 @1

*) Ratio of national exports to world exports (percentage),
excluding intra-Community Trade

Source: SIE-World Trade data base



i?ahln 12. Results of the Constant-Market-Shares-fnalysis of the exports in :irﬂln group of sectors [(®)

15701987 (percentage values)

Harket Effect Struwctural Effect
share competi- Total Merket Comms- Specif.
changes  tiveness {e=) = dity
tcy = {dy  (fi+ig)+ Effect Effect Effect
tdy + {ed {ha (f} LE: )] {h)

UNITED STATES, 1970-87:
Tatal -4.84 -4.31 -0.55 -1.12 1.02 ~0.45
Food Ind. -0.72 -1.2 0.48 0.7 0,23 -0.45
Traditionals -3.01 -1.87 -1.14 -0.77 0.25 -0.11
scale intensive =g, Ti =402 =0.71 -0.52 5 -0.7
specialized suppliers =11.77 «8.25 =352 -2.55 -0.585 -0.32
Science based =339 -5.25 =3 14% -3.48 .01 034
JAPEM, 1970-87:
Tatal 3.38 1.07 2.3 1.97 0.55 -0.21
Food [nd. -0.93 -1.29 0n.37 0.14% 0.18 0.05
Traditional s -5.29 4. 77 -0.51 068 0.82 -0.37
Scale intensive 438 2.08 .51 1.6 1.0 -0.28
Specialized suppliers 8.23 4.29 3.9 34T 0.21 0.27
Seience bazed 8.34 5.52 I.84 3.57 0.35 =018
ASTAN WICs, 1970-87:
Total &.17 3.85 .32 0.9% 1.04 0.35
Food Ind. 1.7 .38 D.ar 0.06 0.3 n.s
Traditicrals 10_8T7 5.26 5.61 2.58 2.7 0.32
Scale intensive & 27 & 0% 0.22 0.1 -0.4 0.52
Specialized supplicrs .25 2.22 1.03 0.1 0.3 -0.08
Seience bazsed 4.25 2.03 .22 2.1 4.7 -0.65
GERMANY (Fed.Rep.), 1970-87:
Total 0.04 -0.2% .27 -0.54 0.22 o.41
Food Ind. 5.6 3.32 2.28 0.95 D.3& 0.g7
Traditionals =137 -0.29 -1.08 -1.01 -4 0.33
scale intensive 1.42 -0.2% 1.72 -0.04 1.32 0.4&
specialized suppliers -1.82 =1.32 =0.5 =1.0 .43 o.ov
Ecience based 2.2 =0.57 =2.15 -1.63 -2.24 1.52
FRAKWCE, 1970-87:
Total -0.41 -0.07 -0.34 -0.72 .01 057
Food Imd. 2.59 0.78 1.81 0.& a.z 1.0
Traditisnals -1.89 =1.15 =0_T4 =0_B1 =0_22 0.3
Scale intensive =019 =0.32 0.13 -0.5 0.5 0.13
Special ized suppliers =089 -0.0% -0.8 -0 8& 0.17 -0.11
Science based 0.21 1.55 -1.35 -0.E2 -0.7 0.7
UMITED KIKGDOM, 1970-47:
Tatal -2.52 -2.25 -0.07 -0.32 0.24 .01
Food Ind. D_&2 =0.4% 0.B& 0.51 {1 o.12
Traditionals =411 -3.7 -0.41 -0.74 -0.02 0.35
Scale intensive -1.72 -1.82 0.1 -0.25 0.33 0,01
Specialized suppliers -3.87 -3.52 -0.56 -0.16 -0.28 -f.12
Science baged -2.65 =1.35 =1.3 =0.82 0.3& =0.32
ITALY, 1970-87:
Tatal 0.33 -0.05 0.3a8 -0.28 0.34 0.3
Food Ind. 1.56 1.32 0.25 =0.0& 0.2% 0.0
Traditionals 1.32 0.&& O.&& -0.1 0.8 .08
Scale intensive -0, 26 -1.08 0.82 -0.22 0.53 Q.31
Specialized suppliers 1.62 1.87 -0.25 -0.45 013 -0. 07
Science based -1.05 -0.27 -0.78 -0.53 0,88 0.42

(*) The CMSA was carried cwt within each single group of sectors

Saurce: Guerrieri-Milana 1990)



|I;I:|'|e 13. WEIGHTS OF THE SECTORAL GROUPS [W TOTAL EXPORTS BY MAMUFACTURIMG [KDUSTRY *

Cauntry Food [nd. Traditional Spec. Suppl. Seale-intans. science-based

TO=-73  B&-BT TO-73 B4-8T TO-73 Ba-87 TO-T3 B&-87 TO-73  BL-37ew
United States b2 5.6 10.2 5.5 22.1 14.2 3r.a 365 23.6 T4
Japan 1.7 0.& 18.2 7.5 1.1 13.1 3T.6 535.1 1.5 3.9
EEC (%) 8.5 3.6 20.4 18.5 7.3 14.5 G245 1.2 1.4 7.1
Gormay, Fed.Rep. 3.1 L] 15.9 146.9 4.1 18.7 L | b 12.7 17.4
France 11.9 10.7 194 5.7 13.% 11.2 £3.8 2.7 11.1 19.6
United Kinpdom 6.1 N 21.1 14.8 18.8 151 38.5 Ig.6 15.3 248
Traly LT L9 3.2 3.8 17.6 17.6 3r. 30.1 9.4 1.6
HICs inm Asia &.B 3.1 56.2 41.5 5.9 5.% 202 2%.1 G.7 20.3
World G4 &9 20.1 1.5 14,5 12.3 L3.9 L34 1.8 1&8.8

# ¢the sum of the five sectoral groups = 1000

% gyprage wvalwe in each sub-pericd

Source: S1E-World Trade data base



NOTES

*Prgvious versions of thisz paper were presented to the 1390
Political Seience Distimguished Legturer Series, at the Graduate
Ingtitute of International Studies (Gemeva), march 14, 1%%0 and
ta the Berkelay Roumdtable on the International Economy Semimar,
st the University of Califernia, Berkeley, september 5, 19%0. I
thank partecipants to both discussions. I alse thank the
cansiglin Nazionale delle Ricerche and the University of Rome
for financial support.

{173 Fer a survey of thisz kind of Lliterature see Greenaway and
Milner (1986), Grimwade (198%).

{2} Extensive surveys of this Lliterature on innoevation and
technical change can be found among the cothers in Freeman (1%B2),
Resenberg (19BE2), Scherer (1%8463, Dosi {1768}

{3} For such kind of studies wusing secteral taxonomies of the
traditiomal type referred abeve see OECD (1985), Eremp and
Larroumets (19853, Koekkeek {17B7)

L&Y Therefore, the impertant rale played by sScience-base
industries inm manufacturing system dees neot rely so much on their
technelegiceal content, since this Latter iz aleo high inm other
sectoral groups uwszing different meamns to pgenerate imnovations;
rather it depends on the fact that their products represent
spurces of Tprimary® innevatiom te many other sectors and preduce
important intersectoral effects.

{5 These five classes of products have been formed from the 400
proeduct groups comprised in the deatabase SIE-Morld Trade (see
Appendix}

(&% The three Broasd ecomomic categories are the followings: food
iteme and egricultural raw materials, fuels, other raw materials.

{7} Expart market share of country (j3 im total world exports
with respect to a given group of products (§) iz worked out as
follows:

jai
HE = ==m==

Wii
j¥i = total exparts of countery i) in product graup {1}
wii = total world exports of product group (i)

{B) The standardized trade balamece or the indicator of relative
competitive positiom (IRCP) highlights the international
distribution over time of trade surpluses and deficits among
countries in each group of products. Trade surpluses and deficits
gare norpalized by total world trade in the zame group of products
(CEPII 19E3, CEPI1 1%89). The eavolutiom of trade balance
distribution permits o highlight competitiveness patterns of
various countries im & certain group of products. Foer each
country (J) the indicator is givem by:

£i = Mi
IRCF = ----------
T 1
1 = total exportz of country {j) in the product group (i}
Mi = total imperts of country {j) in the product group (i}
UTi = total wmorld trade in the product group (i).
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] The Constant-market-shares-analysis {(CHMSAY is am

accounting methed for decomposing & country's export share {(or
aggregate export) chamge in wWorld trade into variosus effects:
‘structural change’ effects and ‘competitiveness’ effects. I[ts
veefulnezs e effectively summarized by Magee (1975, p.221): *"The
technigque reveals that, even if & country maintains its share of
every product in every market, it cam still have a decrease in
jts aggregate market share §{f it exports te markets that grow
mare %lowly than the world aversge andfor if it exports products
far which demand is growing more slowly thanm average'’.
The CHM5A has been here reformulated in a more convenient Way in
grder to overcome the well kEnown methodelogical lLimits linked to
the traditiomal applicatiens of this teehnigue. The wversion of
the CHSA applied in thiz paper decompoeses & country’s export
share change inte the following four effects:
B} competitiveness effect: it measures the change of & country’s
export share due omnly to competitiveness factoers assuming thart
ite trade structure {market and commodity) iz conmstant
B ] market effect: it represents the influence of the gecgraphic
composition af trade flows upon the sggregate export share of a
coumtry. [t is positive (negative) if & country concentrate its
exports on market that grow fester {(more slowly) than the world
average
¢l commedity effect: it represents the influence of the
product ecompositien of trade fleoews wuwupoen the aggregate export
share of a country. It is positive (negative) if & country
cencentrates its exports: on products for Which demand is growing
fazter (more 2lowly) than the world average
d) specific market-commodity effect: it represents the influence
on the aggregate export share of 8 country stemming from specific
composition product-markets more (or less) favourable.
The sum of b), ¢ and d) effects represents the averall
‘structural effect’, which measures those chasnges in apgregate
export share of a country due onmly to changes in commodity-market
Strueture in world trade.

For further details en the methodolegies of CMSA here used see
Milana (1988) and Guerrieri=Nilana {1990).

t10) See, 8among the others, Bremond L[1¥%E&71, Freeman L[19871,
Saucier [1%BT].

113} The indicator eof the ceoentributien to trade balance {(ICTB)
af a country (j) With respect to a given group of products (i) is
the following:

= total exports of country €j2 in the product aroup (i)
= total imports of country €j) inm the product group (i}
= tatal exports aof ecountry (j3
= total imports of country (]2

I+ the contribution (positive or negative) of each group of
products to trade balance is proportienally equivalent tTo its
weight im total trade (impert plus expert), then the wvalues of
the I1CT8 indicater fer that group of products is% equal te zere,
Hence, positive ICTE walues indicate these product groups whose
positive contributieom to trade balance iz greater than their
Weight in total trade. Simmetrical considerations are associated
dith negative ICE values.
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The =zum of the imdicatoers with respect to the wvarious product
groups £i} in which the total trade o f & country i
disaggregated, i equal to zero (zee CEPII, 1983).

This indicator haz been here Worked out with respect to the 9
groups of products im wWhich tetal trade has been disaggregated
for cach country.

{12} For a study on wWworld trade patterns in these REID-intensity
glectronic products see Guerrieri-Milana (19839%)

{121} The share of Japanese traditional exports im total
manufacturing exports decreased from 18,2 per cent in the early
1970z to T.,5 per cent in the late 1980z, while the share of
science-based expoarts increagced frem 11,3 per cent te 23,9 per
cent in the same period, see Table 13.

{143} The imcrease in market share and trade surplus has been
mostly concentrated in three sectors: automobiles, machinery for
specialized industries, data processing systems.

{15% The Aszfam NWICs registered the highest trade surplus with
respect to the US, which alse represented the most important
outlet for their experts. SLight trade surplus has been
registered by Asian HICs also toward EC countries, while high
deficite eharacterized their trade relationz with Japan.

{16 The ahare of traditiconal goods in Azian MICs total
manufactures export:s has alzo significantly decreased over the
lact decade, though it is still guite high (%1,5%), see Table 13.

{17} The CM5A reveals that the gains achieved by Aszian MICs in
science-based sectors can be mostly attributed to positive
structural effeets, partieularly to a favorable export commodity
compogition, while increase inm market share in scale-intensive
industries largely derive from positive competitivenmess effects,
{Table 12).

{183 The ztrategiez for strenghtening the electroenix complex
charply differed for each Asiam country, particularly as regard
toe foreign partecipation in developing the domestic industrial
base in these Secters, Sece Guerrieri-Milama (19203

(1%} Almost all countries partners toek advantage from the huge
Us trade deficit; however, Japan and the Azian HICs were able tao
reap the highest benefits.

{20} In the case of machinme-toels and other machinery for
specialized industtries, the most negative results have been those
in export performance of the US industry in the 19808, which te a
large degree explain the increase in trade deficit in theze
BECTOrs.

{213 In the textile and clothing industries the US firms were
able to meintain their position in intermational markets in the
1#70s8; in the first half of the 19805, with the appreciation of
the dollar, the competitive pasiction of US firms sharply
deteriorated, with a strong increage in foreign penetration of
the US domestic market, particularly by the Afian HICs.

{22) The deterioratioen in the US competitive positioen is almost
entirely attributable to the rise of Japanese and, more recently,
Southeast Asian industries in the U5 domestic market as well as
in other major area%. In telecommunmications and electronic office
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egquipment, the US deficit was largely & result of treade exchanges
with Japan, while 70 per cent af the deficit in electronic
components originated from the Asian NICs. There is clearly a
complementary relationzhip between fthe rise eof Japan and the
Asian RICs in eclectronic sectors, Wwhich has strengthened the
capacity of beth these producers to penetrate the US market in
particular, and the international market in general.

{23y For the first set of interpretations see among the others
Bargetan (1988), Lawrence (19E4&)r for the second wiew seer Cohen
and Zysman (19873, Dertouzes, Lester and Solow (1%E8%).

{2&4) Among the RED-inmtensity secters, the US has the highest
gpecializatien in aerospace imdustries, which i3 characterized,
as Well known, by high public procurements.

{253 The weight of seience based (RED-intensity) exports in
total US exports im manufactures: was egqual te 37,4 per cent in
1987 (23,4 per cent in 1970} and it iz the highest of the most
advanced countriées.

(2453 Their weight declined from 22_ 1 per cent in 1970 to 14,2 per
cent in 1987, see Table 13.

(273 Jdapan is the anly coumtry Wwith respect to which the EEC had
registered a trade deficit since the esarly 1970z

{28 In traditienal sectors the stromg competitive pesition of
ltalian industry 18 cenfirmed by 1its positive trade balance
patterns {(standardized by total werld trade in treditional
sectars), wWhich reveals an fincreasing trend despite cyclical
fluctuations. Its wvalue by the end of the period considered was
higher than it had been in the early seventies. The evalution of
Italian export share in world exports in traditicomal sectors was
also wery positive, #With notable increaze in the 1970z (+20 per
cent form 1970 to 1979} and a slight decreasze in the 19B0s (-4.4
per centil(Table 9.

{29} By the late 19705, EC trade surplus in science-baszed
sectors was almost equal to that of Japan; by the mid-1980s5 it
felt to one third of the lLatter (Tablae &).

{30 In trade in electromnic products, EC registered huge and
increasing deficite with rezpect te both Japan and the U5, in the
latter case despite the advantage stemming from the sppreciation
af the dollar in the first half of the 1980. By the mid-1980s%
even the Asian MHWICs accumuleted significamt surpluses with
respect to the EC countries im all majeor sectors of electromies.

{312 The sectoral indicators reveal & positive evolution and a
maintenance of the competitive peosition of Ewrocpeanm inmdustry in
many %cience-based (RED-intentity) product groups over the 19805,
gucth mg chemical-pharmaceuticale, alectrical machinery,
engineering instruments and more recently aerospace, SCC
Guerrieri=Milanma (19903

{32) This is confirmed by increasing mnegative values of
comparative sdvantage indicators either in data processing
systems or in telecommunications amd in electrenic components.

{33) The scale-intensive and specialized-supplier industries gave

pesitive and almost equal contributions toe German trade balance
by the mid-1980s (+%9.4 percentage poimts).
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{343 The U.K. registered the highest decrease in market share of
the four EC major countries (=-29,4%), with losses zpread over the
entire period (Teble 13. Its magnitwde is able to explaim most of
that overall deterioration aof EC countriezs market share noted
aboave.

(35 [t is mostly in the scale-intensive sectors that U.K.
industry registered the major change in its competitive positiom:
itz high aspecimslization in the ecarly 19705 (+9. % percentage
pointy) shifted inte & notable despecialization by the mid-1880s
{-3,1 percentage point), with only a slight improvement 1n rFecent
yearz. Im this respect, had begen the huge Llozz in the automobile
indugtry (-13,6 percentage poimat) emblematic and the main cause
of this pattern.

{356) As to science-based imdustries, the fndicator of theair
contributionm te French trade balanmce registered a positive and
notable increase (+#2,8B percentage point form 1970 to 19872. The
role of traditiomal sectors, on the eother hand, suffered a great
reduction zince the ecarly 19705, when they represented a stromg
point of French specialization. The indicateor of the
contribution to trade balance of all eraditional sectors
diminished mere than 7 percentage point and registered increcasing
negative values in recant yeEare.

(37) France registered an overall =zlight loss im market share
ower the entire period here conzidered; however, it was the
result of highly differentiated patterns in the last two decades,
with & netable increase in market share in the 1970 and a sharp
decrease in the 1980z (Table 1.

{38} The ltalian share in World manufactiures experts registered o
gignificamt increase in the second half of the 19702, zuffearing a
lozz of egual gize in the first half of the 198305, foellowed by &
partial recovery form 1985 to 198Y, swch that at the end of the
period itz level was =lightly higher them it had beem in the
early 1970s (+5,1 per cent} (Table 13. The Italiam trade
performance may be evaluated rather positive on the whole with
respect, on one hand, to these of other major european countries,
and if eone considers, on the other hand, the huge rise in
intermational markets of Japan and the Asian NICs inmn that period.
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APPEMDIX : SIE-World Trade Data Gase

The world foreign trade statfistices used for the amalysiz in this
paper stem from the S51E-Werld Trade data base.

The network of trade data worked out by the SIE (Servizi
Infoermativi per L"Eftero) provides detailed infermaticon om export
and import of B3 countries with respect to 400 product groups, %3
sectors, 25 broad commedity groups and 5 main preduct categories.
The data base includes trade statistics wWith respect to the 24
OECD countries, the newWly findustrializimg countries (NWICs)., the
other develeping countries amd the Comeceon countries, and makes
it pescsible to examing and analyze the entire world trade matrix.
The seurce for the basiec trade statistics of the SIE-World Trade
is the publications of the DECO and the United Hations provided
on magnetie tapes.

The SI1E data-base is organized in different produwct group
clegsification at varfousz Llevelzs of diszseaggregatiom (400 product
groups, 98 zectors, 25 categories, 5 branchs) according to the
twn Standard Imternatiomal Trade Clazsifications (SITCY, Bgwisgd
and Revision 2, defined by the Statistical Office of the UN
(1961, 1975) as to the periods 1961-75, 1978-87.

The bread preduct groups classification wsed in this paper iz
based on the 400 proeduet groups of the SIE-World Trade. A Summary
liet of the product groups included in each of the nine classeas
of products s below provided:

1} Food items and Agricultural raw materials (41 product groups)

Food = Live animals - Animal oil and fats - Matwural rubber -
Vegetable and animal textile fibres - Cork and Weod - 5Skins

2) Fuels (& product groups)
Coal - Petroleum oil - Gas

3) Other raw materials (17 product groups)

Irom are - Ores of base metals - Other crude minerals

4) Food dindustry (36 product groups)

Meat and meat preparations - Dairy preducts - Vegetablesz and
fruit preparations - Cereal preparations - Sugar preparations -
Other edible products

5) Science Based (5% product groups)

Synthetic organic dyeztuffzs - Radio-active and aszociated
materiala - Polymerization and copolimeryzation products -

Antibiotics and other pharmaceutical prodwcts - MWuclear reactors
- Automatiec data processimg machimezs & Units - Telecommunications
equipanent - Semicenducter devices - Electromic microcircuits -
Electronic measuring instruments - Electric power machinery and
apparatus - Intermal combustion piston engines - Afrcraft &
asgsociated equipment - Medical instruments - Dptical instruments-

Photografic apparatus and cquipment
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b} Scale Intensive (1046 product groups}

Paper and paperboard - drganic chemigals - Inorganie chemigal
prudu;ts - Other chemical materials and products = HWedicinal and
pharmaceutical products = Petroleum products = Rubber
manufactures - Nom metallic mineral manufactures = Iranm and steal
- Hon-ferrows metal products - Telewvisiom, radie, other image-
sound recorder amd reproducers - Household type electrical
equipment - 5hips and beats - Railway vehicles & egquipment - Road
wvehicles

T) Specialized Suppliers {43 product groups)

Agricultural machinery - Machine tools for working metals - Metal
Warkimg machinery =~ Other machine tools for specimlized
particular industries - Construction and mining machinery -
Textile and leather machinery = Paper and paperboard machinery -
Other machinery for zpecialized particular industries - Other
general industrial machinmery & equipment - Electrical equipment
and compoments - Measuring, checking, analysing instruments -
Optical goods - Other mizcellaneocus products

B) Traditionals or Supplier dominated (7& product groups)

Textile products - Articles of apparel and clothing accecsories -
Leather manufactures: =- Footwesar - Wood manufactures - Furniture -
Paper and printed preducts - Article of ceramic materials - Glass
products - Miscellaneous manufactures of metal {structures,
tools, cutlery and other articles} - Jewellery, goldsmiths -
Imitation jewellery = Musical instruments - Sporting geods - Toys
& games - Other miscellanecus products

) Residuals (18 product groups)
Other product groups n.e.5.

A complete list of the products included in each group could be
Ergvigsg gn reguest by the author.
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