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ABSTRACT

A long tradition in international economics explains comparative advan-
tage by differences between countries in their stage of development, or their
endowments of land, labor, and capital, and suggests that universal develop-
ment will reduce the importance of trade. Sweden and the United States
possess similar factor endowments and have converged in overall productivity,
but their bilateral trade has grown. The example of these two countries
suggests that mutual technological progress may promote trade, with the new
basis for specialization being the different technology levels or R&D inten-

sities of the goods being traded, rather than the initial endowments.
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"As the several nations of the world advance in wealth and population, the
commercial intercourse between them must gradually become less important and
peneficial ... until at length ... (it) ... shall be confined to those pecu-
1iar articles, in the production of which the immutable circumstances of soi!l
and climate give one country a permanent advantage over another.” (Torrens, 1821).

"... we must learn to accommodate ourselves permanently to a smaller relative

value of international trade ..." because " the scope for advantageous
exchange between nations is narrowing." (Robertson, 1338).
Introduction

A long tradition in international economics explains comparative advantage
py differences between countries in their stage of development. In the spirit of
this tradition, it seemed natural to expect that universal development would
eventually undermine the basis for trade and reduce its importance. A similar
concern has arisen in recent years in the most advanced countries about the
impact of technological progress in the trading partners closely pursuing them
in the technology races.

A counterweight to these apprehensions has been the line of argument that
stresses the growth and importance of trade among highly developed countrkes,
even though they appear much alike in their levels of education, technology,
and per capita income. One of the earliest of these was Folke Hilgerdt's
League of Nations historical study {(1945), that pointed out that trade among
industrialized countries had grown much faster than trade between those
countries and developing countries. Another was Burenstam-Linder's volume
(1961), that offered similarity of income levels and the corresponding simi-

larity of tastes in a product world dominated by differentiated goods and eco-



nomies of scale as an explanation of the volume and nature of trade, as an
alternative to factor proportions theories.

We pursue this issue here by examining the compoéition of the total trade
and the size and composition of the bilateral trade of two of the world's
highest income and technologically most advanced countries, the United States
and Sweden. In partieular, we relate their bilateral trade to specialization
based on the R&D intensity of various industries.

While Sweden's population and output are, of course, much smaller than
those of the United States, its per capita output is 6ne of the closest to
that of théVU.S. Among the European countries, for example, only Luxembourg
and Norway enjoyéd higher per capita output than Sweden's 77 per cent of the
U.S. level in 1985 (Ward, 1985). Sweden and the U.S. invested about the same
proportion of GDP in research and development in 1985, and Swedish business
enterprises spent more on R&D than U.S. enterprises, relative to their output.
In both these respects, Sweden was one of the countries most similar to the

United States.

The Role of Sweden and the United $States in Each Other's Trade

Given the relative size of the two countries it is clear that Sweden must
play a much smaller role in U.S. trade than the U.,S. in Swedish trade.
Furthermore, because of their distance from each other and because of the
similarity in their comparative advantages, both countries being relatively
land-abundant, with large forest areas and temperate climates, the two
countries tended historically to be rivals for markets more than they were

trading partners (Blomstrom, Lipsey, and Ohlsson, 1989).



For the United States, trade with Sweden was around 1 per cent or less of
its total trade from the mid-1970s to the mid-1980s, well below the Swedish
share in world exports and world imports (Table 1). However, Sweden's role in
U.S. trade was growing steadily relative to its role in world trade. In other
words, the importance of Swedgn as an exporter to and importer from the United
States was becoming closer to its importance to the rest of the world's trade.

The same analysis can be made of the importance of the United States as a
Swedish trade partner. The United States has been less important in Swedish
trade than in the trade of the world as a whole, but its role in Swedish trade
has been increasing. In the 1970s, the share of Sweden's trade that was
carried on with the U.S. was between a third and a half of the average for all
countries, but by the mid-1980s, the U.S. share in Sweden's trade was about
three guarters of the average for the U.S. shares in world trade.

Thus, over this decade or so, Sweden and the United States have been
drawing closer as trading partners, despite their similarity in income 1eve1$
and ratios of R&D to total income. Sweden has been increasing in importance
as a trading partner for the U.S. and the U.S. has been increasing in impor-

tance as a partner for Sweden.



Table 1

Sweden's Share in U.S. and World Exports- and Imports, 1974-1986

Sweden's
Sweden's Share (%) of Relative Share(%)

U.s. World uU.s. World In U.S.

Exportsa ImportsP ImportsC  Exportsd  Exports® Importsf

(1) (2) (3) (4) (5) (6)
1974-76 .89 2.11 .83 2.08 42 40
1977-80 .82 1.77 .72 1.76 46 41
1981-83 .79 1.51 .81 1.57 52 52
1984-86 .82 1.49 1.13 1.74 55 65

ay.S. Exports to Sweden as éer cent of all U.S. exports
bImports into. Sweden as per cent of world imports

Cy.S. Imports from Sweden as per cent of all U.S. imports
dExports from Sweden as per cent of world exports

€Col. 1 = Col. 2

fecol. 3 : col. 4

Source: Appendix Tables 1 and 2



Table 2

The U.S. Share in Swedish and World Exports and Imports, 1974-1986

U.S. Share (%) of U.S. Relative
Swedish World Swedish World Share in Swedish

Exportsd  Imports®  Imports® Exportsd Exports€ Importsf
(1) (2) (3) (4) (5) (6)
1974-76 5.0 13.4 6.6 12.9 37 51
1977-80 5.7 14.2 7.5 11.8 40 64
1981-83 7.3 14.6 8.4 12.3 50 68
1984-86 11.5 15.6 8.1 11.6 T4 70

aswedish exports to the U.S. as per cent of all Swedish exports
bimports into the U.S. as per cent of world imports

Cswedish imports from the U.S. as per cent of all Swedish imports
dExports by the U.S. as per cent of world exports

€Col. 1 + Col. 2

fcol. 3 : col. 4

Source: Appendix Tables 1 and 2



Swedish-U.S. Trade by Broad Commodity Groups

Although both Sweden and the United States are blessed with abundant
resources and land, or perhaps because they both are, most of the trade bet-
ween the two countries is in manufactured goods. Manufactures account for
more than 96 per cent of Sweden's exports to the United States, and 86 per
cent of its imports from the U.S. (Table 3). Manufactures also account for
more than three quarters of Sweden's trade with the world as a whole, but the
share of manufactures in the bilateral trade between Sweden and the United
States is higher than in Sweden's trade with the rest of the world. One
reason for that is that Sweden is resource-abundant and land-abundant relative
to other European countries, but not relative to the United States. Sweden,
therefore, serves as a large supplier of raw materials and semi-manufactures
to the European market, but not to the United States.

The trend has been toward an increasing share of manufactured goods in
Sweden's exports to the world and in Sweden's imports from the United States.
Within manufacturing, machinery and transport equipment have come to play a
more significant role over the years. That shift was apparent in exports and
in imports and in trade with the world and with the United States. The coun-
terpart to the growth of machinery and equipment trade was a decline in trade

in crude materials and semi-manufactures.
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Table 3

The Commodity Composition of Swedish Trade with the United States

and the World,

1970 and 1986

Swedish Trade with

B u.s. ~ _World
1970 1986 1970 1986
Per cent of Total
Exports

Manufactures

Chemicals 2.9 3.9 4.1 6.7

Semi-manufactured goods 23.4 16.3 27.1 26.3

Machinery and transport equipment 59.9 70.17 39.8 43.8

Misc. manuf. articles 9.5 5.5 5.4 7.1
Total manufactures 95.7 96.4 77.0 84.5
Other Goods

Food, beverages, tobacco and unclass. 1.4 2.4 2.3 3.4

Crude materials, except fuel 2.8 0.8 19.4 9.2

Mineral fuels etc. 0.0 0.4 0.9 2.9
ALL GOODS 100.0 100.0 100.0 100.0

Imports

Manufactures

Chemicals 9.3 10.1 8.5 9.17

Semi-manufactured goods 12.2 5.8 23.5 16.6

Machinery and transport equipment 43.1 58.0 29.6 36.1

Misc. manuf. articles 9.5 12.0 11.86 14.5
Total manufactures 74.1 85.9 73.2 76.9
Other Goods

Food, beverages, tobacco and unclass. 12.8 6.2 10.9 7.8

Crude materials, except fuel 9.7 3.7 5.3 4.4

Mineral fuels etc. 3.4 4.2 10.6 10.8
ALL GOODS 100.0 100.0 100.0 100.0
Source: National Central Bureau of Statistics, Sweden.



A similar set of calculations can be made for the United States. The
commodity composition of U.S. exports remained almost constant between 1970
and 1986, although there was some move away from foods and semi-manufactures

and toward chemicals, machinery and transport equipment (see Table 4). The

Table 4

The Commodity Composition of U.S. Trade with the World, 1970 and 1986

U.S. Exports Wor 1d Exports
to the World to_the U.S.
SITC 1970 1986 1970 1986

(Per cent of Total)

Chemicals 5 9.0 10.8 3.1 4.1
Semi-manuf. & misc. 6+8 18.0 15.1 34.4 28.8
Mach. & transp. equip. 7 42.0 46.2 29.7 46.2
Unclassified 9 6.2 5.3 1.0 1.9

TOTAL MFRS. 5-9 75.2 77.4 68.2 80.9
Foods, beverages 0+1 11.9 9.7 14.7 6.6
Crude materials 244 9.2 8.9 8.8 3.0
Mineral fuels 3 3.7 4.0 8.3 9.5

ALL GOODS 0-9 100.0 100.0 100.0 100.0

Source: Appendix Table 3

changes on the import side were more significant. In particular, the
importance of machinery and transport equipment increased sharply and the
importance of foods, crude materials, and semi-manufactures decreased. The
changes in the import distribution were in the same direction, on the whole,
as those on the export side, but much larger. As a result, by 1986, machinery
and transport equipment played as large a role in U.S. imports as in U.S.

exports, and manufactured goods as a whole were a larger part of imports than



of exports. Within manufactures, chemicals were a larger part of exports and
semi-manufactures a larger part of imports,

In bilateral trade with Sweden, U.S. exports were much more heavily con-
centrated in machinery and transport equipment (almost 60 per cent) than U.S.
exports to other countries, and were much less concentrated in foods, crude
materials, and semi-manufactures. U.S. imports from Sweden were even more
heavily focussed on machinery and transport equipment. Over 70 per cent of
imports from Sweden were in that category, as compared with 46 per cent from
the rest of the world. In every other group, aside from miscellaneous manu-
factured articles, not comparable between the Swedish and U.S. data, the share
in U.S. imports from Sweden was smaller than in U.S. imports as a whole. 1In
other words, the shifts that were visible in the composition of U.S. imports

in general had, by 1986, gone much further in the bilateral trade with Sweden.

R&D content in U.S.-Swedish trade

Another way of answering the question as to what Sweden and the U.S.
trade with each other is to analyze the bilateral trade between the two
countries by level of technology. We distinguish high-tech, medium-tech, and
low-tech iﬁdustries, as defined in Appendixes A and B.

As shown in Table 5, U.S. exports to Sweden in 1985 and 1986 averaged
just between.high and medium-tech, whiie Swedish exports to the United States
were medium-tech. U.S. exports to Sweden were more high-tech than U.S.
exports to the world and to all developed countries. U.S. imports from all
groups of countries were of similar technological Tlevel by this classifica-

tion, a little higher-tech from developed countries than from developing
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countries. In trade with the world, developed countries, and Sweden, the
exports by the United States were of a higher technology level than its

imports, but the contrast was particularly large in the bilateral trade with

Sweden.
Table &
Technological Level of U.S. Trade
Wwith Various Partners
1970 1978 1982 1985 1986

Partner

U.S. Exports
Wor1d 2.02 2.05 2.10 2.18 (2.17) 2.19 (2.17)
Developed Countries 2.07 2.06 2.14 2.22 (2.21) 2.21 (2.20)
Sweden 2.27 2.23 2.11 2.50 (2.49) 2.50 (2.49)

U.Ss. Imports
Wor1d 1.68 1.76 1.84 1.92 (1.87) 1.94 (1.89)
Developed Countries 1.74 1.83 1.89 2.00 (1.94) 2.03 (1.97)
Sweden 1.89 1.86 1.90 2.00 (1.99) 2.00 (1.99)

Note: Levels are based on OECD ratings applied to 34 industries. Figures in
parentheses for 1985 and 1986 are based on data for 36 industries, with
aircraft separated from other transport equipment and TV and radio
equipment separated from other telecommunications equipment. See
Appendix B.

High-tech = 3; Medium-tech = 2; Low-tech = 1.

Source: UN World Trade Tapes.
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Between 1970 and 1986, both U.S. exports and U.S. imports moved up the
technological scale in trade with the world and with developed countries. The
same was true of U.S. trade with Sweden after 1982; there was a particularly
sharp shift in U.S. exports toward higher technology industries.

A more quantitative measure of the technological level of trade can be
constructed by calculating the amount of R&D input embodied in each dollar of
exports or imports. For lack of data on R&D intensities in countries other
than the United States, we assume that in each industry they are the same
abroad as in the U.S. The calculation is performed by weighting the amount of
research and development expenditures embodied in each dollar of a U.S.
industry's sales by the weight of that industry in each bilateral trade.

For U.S. exports, the results are shown in Table 6. The R&D intensity
of U.S. exports to all destinations together has been rising steadi]y. It has
always been higher in exports to developed countries than in those to deve-
loping countries, but the gap has diminished greatly and, in fact, almost
disappeared. Exports to Sweden, always, during these years, far mére
R&D-intensive than those to developed countries in general, have also been

getting more R&D-intensive.



Table &

R&D Expenditures per $100 of U.S. Exports of Manufactures

Exports to 1982 1985 1986
Wor1d 3.10 3.18 3.48 3.97 4.02
Developed Countries 3.29 3.24 3.65 4.05 4.04
Sweden 3.83 4,21 4,23 4.95 5.02

e: R&D data from Kravis and Lipsey (1989); U.S. exports from
UN World Trade Tapes.

On the import side the same general trends are visible, but there are
larger fluctuations. As Table 7 shows, the R&D content of U.S. imports has
risen steadily, as has that of exports, but it has risen much faster for
imports. Furthermore, the position of Sweden is very different on the import
side. U.S. imports from Sweden, dominated by motor vehicles and equipment, and
with primary metals and wood and paper products the third and fourth ranking
impérts, are in industries that are less R&D-intensive than those from deve-
loped countries as a group, or from the world as a whole, even though imports

from Sweden had been a 1ittle more R&D-intensive than average in 1970.
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Table 7

R&D Expenditures per $100 of U.S. Imports of Manufactures

Imports from 1970 1978 1982 1985 1986
Wor1d 2.23 2.52 2.92 3.217 3.32
Developed Countries 2.41 2.54 2.88 3.34 3.40
Sweden 2.55 2.20 2.43 2.76 2.86

Source: R&D data from Kravis and Lipsey (1989); U.S. imports from UN World
Trade Tapes.

The data for exports and imports can be summarized by comparing the
average R&D content of exports and imports in trade with each area (see
Table 8). The difference in technology content between U.S. exports and
U.S. imports has fallen in trade with the world as a whole and in trade with
all developed countries, in both absolute and relative terms. That difference
in technology content, always much larger in trade with Sweden than in trade
with others, has not shown a similar downward trend. Thus, U.S. trade 1in
manufactured products with one of the richest (in terms of real income per
capita) and most advanced industrial countries is much more of an exchange of

high-technology goods for lower technology goods, than U.S. trade in general.
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Table 8

R&D Expenditures per $100 of U.S. Exports of Manufactures Compared
With R&D Expenditures per $100 of U.S. Imports of Manufactures

1970 1978 1982 1985 1986
Trade With Absolute Differences (Exports minus Imports)
Wor1d .87 .66 .56 .70 .70
Developed Countries .88 .70 LT7 .71 .64
Sweden 1.28 2.01 1.80 2.19 2.16

Ratios (Exports/Imports)

World 1.39 1.26 1.20 1.21 1.21
Developed Countries 1.37 1.28 1.27 1.21 1.19
Sweden 1.50 1.91 1.74 1.79 1.76

Source: Tables 6 and 7.

A similar ané1ysis can be performed from the Swedish side, although the
data and industrial detail available are somewhat different. The Swedish
trade data can be subdivided into 110 industries, but relatively little infor-
mation is available on R&D inputs in Swedish industries. Instead, the
industries-are classified accordgng to the extent of their exposure to foreign
trade and their use of various factors of production.

Owing to natural and political (mainly agricultural policies}) barriers to
trade, some industries are '"trade sheltered". These are defined as .industries
in which the sum of exports and imports is less than 20 per cent of domestic
apparent consumption. The remaining industries are grouped into four main
categories according to their factor intensities.

First, industries with high physical capital intensities. This sector



includes the pulp and paper industry, the steel and non-ferrous metal
industry, petroleum refineries, and parts of the food and chemical industries.
The first two of these are not only physical-capital intensive, but also
natural-resource based.

Second, industries that are intensive in their use of unskilled labor.
This labor-intensive sector includes parts of the food and wood industries,
and textiles and clothing.

A third group is the R&D-intensive sector. Here we inciude more or less
the same industries as in the above mentioned OECD study, i.e. computers,
telecommunications, and instrument industries, pharmaceuticals, aerospace, and
electrical engine and generator industries, among others.

Finally, industries with relatively high intensities of skilled personnel,
especially technicians and skilled manual workers, but only medium in their
R&D intensities. This skilled labor-intensive sector includes the shipbuilding
industry, industries producing durable consumer goods (such as automobiles and
white goods), investment goods (excl. the R&D-intensive ones), and miscellaneous
intermediate goods and consumer non-durables that are skill-intensive.

As Table 9 shows, about three quarters of the exchange of manufactures
between the United States and Sweden consists of skilled labor-intensive and
R&D-intensive products. This proportion is much higher than for Swedish
exports and imports in general. Furthermore, the share of skill-intensive and
R&D-intensive products in U.S.-Swedish trade has also increased markedly over
the years.

In this trade in advanced products between the two countries, there is a

clear division of labor. Half of Sweden's imports from the United States
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emanate from the R&D-intensive sector, and less than a quarter from the
skill-intensive sector. Of Sweden's exports to the United States, 60 per cent
come from the skill-intensive sector, and only 16 per cent from the
R&D-intensive sector. Thus, in its trade with the high-tech leader of the
world, Sweden acts as a medium-tech country, mainly exchanging skill-intensive

products for R&D-intensive products.
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Jable 9

Distribution of Swedish Manufacturing Trade with the Worild

and the United States, by Sector?d
(Per cent)

Industries Intensive in

Trade Unskilled Physical Skilled
Year Destination Sheltered Labor Capital Labor R&D
EXPORTS
1969 Wor 1d 3.7 18.9 33.8 36.0 7.5
u.s. 1.5 13.3 22.9 55.0 7.2
1979 World 3.3 17.8 30.8 37.5 10.5
u.s 0.9 7.5 22.8 59.8 9.0
1985 World 3.7 17.4 29.5 35.5 13.9
u.s. 1.5 6.7 15.8 59.8 16.3
1987 Wor1d 3.3 17.7 27.6 37.8 13.6
u.s. 2.0 6.6 15.8 58.9 16.6
IMPORTS
1969 World 5.4 27.2 27.1 27.17 10.8
u.s. 4.8 17.7 17.3 31.7 28.1
1979 Wor1d 4.3 25.3 31.8 26.6 10.9
u.s. 3.1 15.8 17.4 28.5 34.8
1985 Wor1d 3.8 24.3 24.5 30.0 17.3
u.s. 2.6 8.8 15.4 23.2 49.9
1987 world 3.9 26.9 18.0 34.2 17.1
u.s. 2.4 10.6 9.4 25.6 52.0
3For composition of each sector, see Appendix A
Sources: For 1969-1985: Ohlsson and Vinell (1987).
For 1987: Calculations from foreign trade statistics of the

Swedish Central Bureau of.Statistics.
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One reason for the strong Swedish position in industries of low R&D inten-
sity is the importance of trade based on the abundance of natural resources,
such as forests, waterfalls (cheap electricity), and iron ore, in Sweden.
Especially in the pulp and paper industry, there are substantial economies to
be gained by locating the manufacturing stages of production close to raw
material production. Sweden, therefore, because of its raw material abun-
dance, exports not only the raw materials, but also large amounts of capital-
intensive paper and metal products.

On the other hand, such integration economies are small or absent in those
industries where Swedish multinationals are most common, namely the medium
technology engineering industries. Even before 1870, but increasingly so
since then, several leading Swedish companies have globalized their production.
This means that there has been a widening gap between the market shares of
Sweden as an industrial producer and that of Sweden's medium technology
companies, exporting from their overseas facilities as well as from Sweden
(Blomstrom and Lipsey, 1983). -The competitiveness of Swedish companies in
these industries, as represented by their exports from all locations, has
grown in comparison with that of Sweden jtself, as represented by exports from
Sweden.

Swedish exports are concentrated in industries with low or medium R&D
intensities, despite the fact that Sweden, in the 1980s, became the OECD
country with the highest ratio of business enterprise R&D to industry output
== 3.0 per cent in 1985 as compared with 2.3 per cent for the United States.
However, total R&D expendigures are about the same proportions of GDP in the

United States and Sweden (OECD, 1988)., Swedish business firms, at least in
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recent years, have been investing heavily in R&. The effects of that invest-
ment are not completely absent from the bilateral trade figures. In two of the
R&D-intensive industries, drugs and aircraft and parts, exports to the United
States played a larger role than in total Swedish exports.

The development of new products (or new production methods) does not
necessarily generate product exports from the home country. The inventing
company may choose to produce a new product outside the home country or it may
choose to sell the license to the new technology. Both of these could be
substitutes for exports of new products.

A possible reflection of the recent stress on R&D in Sweden is the fact
that, despite biases that tend to lead to understated license export figures,
Sweden has reported the development of a surplus on licensing income in the
balance of payments (see Table 10). The largest contributor to this surplus
is the pharmaceutical industry, particularly in its license trade with the
United States. Electronics industries have a deficit against the United
States. Since it is unlikely that the Swedish pharmaceutical industry is
developing more new products of R&D than the U.S. industry, the most likely
explanation of the licensing surplus is that U.S. firms are exploiting their
R&D through production abroad, while Swedish firms are reluctant to undertake

the costs required to enter the U.S. market as local producers.
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Table 10

Sweden's Balance of Payments in Licensing with the United States and the
World in Manufacturing
(Millions of $§)

1979 1983 1985
United States -4.2 10.8 8.6
World -3.7 39.2 27.5

Source: National Central Bureau of Statistics, Sweden

While the United States and Sweden are equally R&D intensive economies in
terms of the proportion of total output devoted to R&D, if R&D outside of the
pusiness sector is included in the calculation, the total expenditure on R&D
is, of course, much greater in the U.S. That fact alone may cause the United
States to be the dominant producer of new technology, even if the share of R&D
in U.S. national output is smaller than in some other countries. Another fac-
tor is the difference between the United States and Sweden in the composition
of R&D expenditures. The U.S. spends more on basic and experimental research,
while the typical Swedish R&D dollar goes to applied research (OECD, 1986) .

As a consequence of the small size of its economy, Sweden is highly dependent
upon imperts of new knowledge from the larger economies and, particularly from
the United States. One of the channels for this import is, of course, imports

of R&D intensive products from the U.S.
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Specialization within Technology Classes

Swedish exports to the United States, and particularly the skill-intensive
exports, are dominated by consumer goods, notably automobiles (see Table
11). They were already a third of Swedish exports to the American market
in the late 1960s, and the proportion increased to over 40 per cent in the
mid-1980s.

The dynamic markets for advanced industrial products since the late 1970s
are associated particularly with the growth of R&D-intensive electronics. A
remarkable rise in the share of such electronics in Sweden's imports from the
United States is one reflection of this. The share of these products in total
Swedish exports rose more than 70 per cent and it doubled in exports to the
United States. The growth was even faster on the import side. The fact that
the share of electronics products was much smaller in exports to the U.S. than
in imports from the U.S. reflects the strong competitive position of the

United States in electronics.
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Table 11

Subsectoral Shares® of Swedish Manufacturing Trade with the World
and the United States
(Per cent)

Skill Intensive Industries

Durable Invest- R&D
Consumer ment Intensive Industries
Year Destination Goods Goods Other Electronics Other
EXPORTS

1969 Wor1d 11.2 15.3 4.9 5.5 2.0
u.s. 33.4 12.4 9.2 3.8 3.2

1973 Wor 1d 15.7 16.3 5.3 8.0 2.6
u.s. 35.5 19.8 4.4 6.4 2.6

1985 World 16.5 14.7 4.0 10.4 3.6
u.s. 42.0 13.8 3.9 7.8 8.5

1987 World 18.1 15.3 4.0 9.5 4.1
U.s 43.6 12.3 3.1 7.8 8.8

IMPORTS

1969 World 9.5 13.0 4.0 6.9 3.3
u.s. 4.6 20.5 6.5 15.2 12.8

1978 World 9.7 12.2 3.8 7.7 3.2
u.s. 4.0 18.3 5.7 25.5 9.3

1985 World 10.6 13.7 4.3 12.8 4.4
u.s. 3.5 13.8 5.9 35.7 14.2

1987 wor 1d 14.1 14.4 5.1 12.8 4.3
u.s. 4.9 15.1 5.6 37.2 14.8

8For composition of subsectors see Appendix A

Source: Same as Table 9.
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The bilateral division of labor between Sweden and the United States
operates even within the high-tech sector. For example, Sweden is a major
exporter of telecommunications through the Ericsson company. Telephone
switches are constructed as modular system products that allow for flexible
adaptation to the specific demands of naticnal telephone companies. The
sophisticated multitude of electronic components that entered the new
generation of switches in the late 1970s meant that electro-mechanical
components made in Sweden had to yield to imported electronics from the United
States. Ouring the 1980s, the Ericsson company has been able to rapidly
expand its sales of telecommunication equipment from both its Swedish and its
foreign plants. This Swedish success, based partly on U.S. technology, has
thus indirectly supported the U.S. specialization in high-tech exports.

It is clear from these comparisons that the intensifying bilateral
exchange between Sweden and the United States in advanced industrial products
has been accompanied by increased specialization between the two countries.
Sweden exports medium technology products such as cars, home appliances, and
investment goods to the United States in exchange for U.S. high-tech products
such as electronics, computers, and aircraft. Along with specialization,
there has also been a tendency toward an intensified two-way trade in the
three most human capital intensive subsectors, that is investment goods,
electronics, and the miscellaneous R&D industries. Nevertheless, U.S.
enterprises firmly maintain their leadership in the most advanced products.

The relatively advanced character of U.S. exports to Sweden is confirmed
by the fact that the unit value (value per ton) of U.S. exports to Sweden in

all the three most human capital intensive subsectors is about twice as high
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as that of Swedish exports to the U.S. {see Table 12). In other words, in
each subsector, Sweden specializes in goods that require less human capital

input per ton than goods imported from the U.S.

Table 12

The Ratio of Export Unit values to Import Unit Values in Swedish Trade
with the United States and the World, by Subsectors
Average 1985-1987

Skill-Intensive Industries R&D Intensive Industries
Intermediate
Durable goods and Other
Trade consumer consumer Investment R&D
with goods non-durables goods Electronics intensive goods
U.s 1.08 1.43 0.58 0.63 0.75
Worid 1.27 0.59 1.05 1.49 1.21

aFor composition of subsectors, see Appendix A.

Socurce: National Central Bureau of Statistics, Sweden

This characteristic contrasts with Swedish trade in general. In four of
the five groups shown in Table 12, unit values for Sweden's exports to the
world were higher than unit values in its imports.

A1l the evidence from the bilateral trading patterns regarding the
indirect trade in production factors points in the same direction. Sweden
appears to be abundant (relative to the United States) in engineers and
skilled manual workers, with skills suitable to the development, design, and
production of medium technology goods. The United States is, in contrast,
abundant in a broad range of R&D personnel and other skills needed in the pro-

duction of high technology products.
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Conclusions

In the last decade, the United States and Sweden have enjoyed growing
trade relations, especially when viewed from the Swedish side, despite the
similarity in their income levels and investment in technology. The share of
Swedish exports going to the United States more than doubled and the share of
Swedish imports originating in the United States increased as well.

What accounted for this change? While in the past, Sweden and the United
States had shared similar resource-based comparative advantages, both
countries have shifted the composition of their global exports toward
manufactured goods. And within that category, both Sweden and the United
States came to export and import the more knowledge intensive goods,
especially machinery and transport equipment. Within these industries, ‘the
United States specialized in exports based on high technology, or high R&D
intensity, while Sweden specialized in medium technology products, some based
on jits original natural resource advantages.

These trends in U.S. and Swedish trade with the world were accentuated in
the bilateral trade between the two countries, Their shifting comparative
advantages seem to have increased the scope for trade on the basis of
specialization within similar industries. Swedish exports and imports to and
from the United States are much more concentrated .in machinery and transport
equipment than Swedish exports and imports to and from the world as a whole.
And U.S. exports to and imports from Sweden are more concentrated in those
groups than U.S. trade with the rest of the world. U.S. exports to Sweden are
considerably more technology-intensive than other U.S. exports. However,

despite the heavy Swedish investment in R & D in recent years, Swedish exports
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to the United States remain corcentrated in medium-tech sectors.

The evidence from the bilateral trading patterns regarding indirect trade
in production factors points in ?he same direction. Sweden appears to be
abundant (relative to the United States) in engineers and skilled manual
workers suitable to development, design, and production of medium technology
goeds. U.S. trade, in contrast, reveals an abundarice of a broad range of R&D
parsonnel and the ccmplementary skills for research, development, and produc-
tion of high technology goods.

Of the two views of the future of trade with which we introduced the
paper, the pessimistic cne is belied by the Swedish-U.S. trade relationship.
The similarities in per capita incomes, in population density, in education
Tevels, and in the share of income devoted to R & D, have not prevented an
increase in the extent of bilateral trade. Most of that trade is now an
exchange of machinery and transport equipment for machinery and transport
equipment, with the basis for specialization being the different technology
levels or R & D intensities of the goods being traded. The example of these
tWo countries suggests that mutual technological progress need not be any

obstacle to trade and may, in fact, promote trade.
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Appendix A
Classification of Swedish Industries? by Factor Intensity Characteristics

The unskilled labor intensive sector:

3113 3114 3119 3121 3211

3212 3213 3214 3215 3219

32201 32202 32203 32204 32205
32209 3231 3233 3240 33111
33119 3319 3320 34113 3412

3419 3551 3559 3560 3610

3620 3691 3812 38193 38194
38195 38199 38393 38412 3849

3902 3903 3909

The physical capital intensive sector:

3122 3131 3133 3140 34111
34112 35111 36112 3512 3513
3530 3540 37101 37102 37201/2
37203

The skill intensive sector:

a. Durable consumer goods industries:

38291 3833 38413 38431 38432
3844

b. Investment goods industries:

3821 3822 38231 38232 38241
38242 38249 382991 382992 382993
382999 38391 38399 38421

c. Intermediate goods and consumer non-durables industries (incl.
miscellaneous industries)

3521 - 3523 3529 3811 38192
38259 38392 3852

d. Shipbuilding:
38411

The R&D_intensive sector:

a. Electronics:
38251 3832 3851
b. Miscellaneous R&D intensive industries:

3522 3831 38451

asectors and subsectors in terms of the SNI - the Swedish variant of
the ISIC.
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Appendix B

Classification of Industries by Technology Level

1. Low technology
Grain mill, bakery products
Other food products
Beverages
Primary ferrous metals
Primary non-ferrous metals
Fabricated metal products
Lumber, wood, furniture
Paper, pulp, etc.
Printing & publishing
Textiles & apparel
Glass products
Stone & clay products
Tobacco

2. Medium technology

Soap, cleansers, etc.

Industrial chemicals

Agricultural chemicals

Farm & garden machinery

Construction machinery

Other non-electrical machinery, except office
& computing machinery

Household appliances

Radio, TV equipment

Motor vehicles and equipment

Transportation equipment other than aircraft
and motor vehicles and equipment

Rubber products

Misc. plastic products

Other manufactures

3. High technology
Drugs
Office & computing machinery
Electronic components
Communications equipment, except radio & TV equipment
Other electrical machinery
Aircraft
Instruments
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Appendix Table 1

U.S. and Swedish Foreign Trade, with the World and with Each Other
(Annual Averages, Millions of $)

u.s. Sweden

Exports to Imports from Exports to Imports from

World Sweden World Sweden Worid u.s. World u.s.
1974-76 107,038 956 113,665 - 945 17,230 869 17,882 1,173
1977-80 166,964 1,370 206,444 1,483 24,812 1,424 25,717 1,860
1981-83 215,514 1,704 266,038 2,147 27,617 2,025 27,531 2,318
1984-86 216,109 1,779 363,288 4,134 32,292 3,704 28,962 2,345
Source: IMF, Direction of Trade Statistics Yearbook, 1981, 1984, 1987.

Data are on DOT basis.
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Appendix Table 2

value of World Exports and Imports, Total, and to and from the U.S.
{Billions of §)

value of value of

World Exports World Imports

To the From the

u.s. Total U.s. Total
1974-1976 101.9 827.1 112.3 845.6
1977-1980 188.2 1,411.4 178.6 1,454.0
1981-1983 245.0 1,756.9 231.0 1,826.7
1984-1986 332.4 1,855.3 233.1 1,940.6

source: IMF, Direction of Trade Statistics Yearbook, 1981, 1984, 1987.

Data are on DOT basis.
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Appendix Table 3

U.S. Trade with the World, by Commodity Divisions, 1970 and 1986

U.S. Exports World Exports
to _the World to the U.S.
SITC 1970 1986 1970 1986

(Millions of §)

Manufactures
Chemicals 5 3,830 22,198 1,230 14,234
Semi-manuf. & misc. 6+8 7.660 31,246 13,460 101,051
Mach. & transp. equip. 7 17,880 95,422 11,610 161,823
Unclassified 9 2,660 10,9782 390 6,538
TOTAL MFRS. 5-9 32,030 159,844 26,690 283,646
Other goods )
Foods, beverages 0+1 5,060 20,072 5,770 23,209
Crude materials 2+4 3,910 18,338 3,440 10,355
Mineral fuels 3 1,590 8,154 3,240 33,300
ALL Go0OS 0-9 42,590 206,408 39,140 350,510

3Including $2.3 billion of identified military products and $7.1 billion
of “special transactions."

Source: UN (1976a), Special Table C; (1976b), Special Table C; (1988a),
Special Table E; (1988c), Special Table C.





