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Figure 2-3-1 Relationship between the world total for scientific papers and for citations
in scientific papers

Notes: 1. The figures for Russia include those for the Soviet Union.

2. The figures for Germany include those for the former East Germany.

3. The straight line drawn through the figures was derived from the least-squares method using the 2002 data
of the seven countries.
Source: Institute for Scientific Information (ISI) "National Science Indicators 1981-2002"
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Figure 2-3-2 Trends in the relative citation impact for scientific papers in selected
countries

Source: Institute for Scientific Information. "National Science Indicators, 1981-2002"

Table 2-3-3 Relative citation impact in Japan, by field

Rank Research field Relative citation impact
1 |Material science 1.00
2 |Chemistry 0.97
3 |[Physics 0.96
4 |Plant and animal science 0.92
5 |Agricultural science 0.90
6 |Immunology 0.90
7 |Space science 0.90
8 |Engineering 0.87
9 |Geosciences 0.86
10 |Biology and biochemistry 0.84
11 |Molecular biology and 0.83
12 |Mathematics 0.80
13 |Clinical medicine 0.79
14 |Ecology / environment 0.75
15 |Pharmacology 0.75
16 |Neuroscience and behavior 0.73
17 |Microbiology 0.69
18 |Computer science 0.42

Note: Data is for 1998-2002
Source: Institute for Scientific Information. "National Science Indicators, 1981-2002"
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2.3.1.3 Trends in the Number of
Scientific Papers in Selected Coun-
tries, by Field

The share of scientific papers written in se-
lected countries by fields from 1998 to 2002 is
shown in Figure 2-3-4. The life sciences field,
which includes papers in the medical sciences,
biology, agricultural sciences, and plant and ani-

mal science, accounts for the relatively high pro-
portion of as much as 60% of all scientific papers
in the United States and the United Kingdom. In
Japan, Germany, and France, by contrast, the life
sciences field accounted for about 50% of all sci-
entific papers, with the fields of physics and
chemistry accounting for a relatively high 30% of
their totals.

3.3
Japan 165 | [ [ 135 [ 10
United States | 7.7] 93 | [ 79] 110 [ 19
Germany 152 | 165/ 102 [ 20
France 138 | [ 75] 103 [ 34
United Kingdom | 106 | [ 84 109 [] 14
0 20 40 60 80 100
W Medical sciences [ Biological sciences
O Agricultural science, plant and animal science @ Chemistry
@ Physics [ Earth and space sciences
O Engineering W Mathematics

Figure 2-3-4 Number of scientific papers in selected countries, by field

Notes: 1. The composition of each field is as follows. Eighteen fields listed in the Institute for Scientific Information's

National Science

Indicators database are here amalgamated into eight fields.

(1) Medical sciences: Clinical medicine, immunology, neuroscience and behavior, and pharmacology
(2) Biological sciences: Biology and biochemistry, microbiology, and molecular biology and genetics
(3) Agricultural sciences, science: Agricultural sciences, plant and animal sciences

(4) Chemistry: Chemistry
(5) Physics: Physics

(6) Earth and space sciences: Space science, ecology/environment, and geosciences
(7) Engineering: Computer science, engineering, and materials science

(8) Mathematics: Mathematics

2. Figures of shares are calculated based on the numbers from 1998 to 2002

Source: Institute for Scientific Information. "National Science Indicators, 1981-2002"

Figure 2-3-5 shows the share of Japan’s scientific
papers of all papers written worldwide, by field,
for the years 1998 to 2002. Materials science,

physics, and pharmacology are above Japan’s
average for all fields, demonstrating that Japan’s
research in these areas is relatively flourishing.
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Figure 2-3-5 Japan's share of scientific papers, by field

Notes: 1. Figures are calculated from the aggregate values for 1998-2002.

2. Figures are Japan's share of all scientific papers in the world for each sector.

Source: Institute for Scientific Information. "National Science Indicators, 1981-2002"

2.3.1.4 Relative comparative Ad-
vantage of Japan’s Scientific Pa-
pers by Field

Another indicator marking trends in scientific
paper production by field is the “Relative Compara-
tive Advantage (RCA)” indicator. This takes the

ratio of a country’s scientific papers in a certain
field to the country’s total number of papers, and
compares that ratio to the worldwide ratio of field
papers to the total number. Figure 2-3-6 shows the
trends in RCA for Japan’s scientific papers. We can
see that the value for chemistry has generally fol-
lowed a downward trend through the years, while
clinical medicine is rising sharply.
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Figure 2-3-6 Trends in relative comparative advantage of scientific papers in Japan, by

field

Source: "National science Indicators 1981-2002"

2.3.2 Patents

Generally speaking, countries in which a large
number of patents are applied for can be consid-
ered countries in which private corporations and
other organizations carry out active R&D. Coun-
tries with a large number of patent applications in
foreign countries can be viewed as taking aggres-
sive strategies for the future establishment of for-
eign production centers or maintenance of mar-
kets. Moreover, countries with many patents
granted are more likely to be countries with a
large number of effective patents and inventions.

2.3.2.1 Patents in Selected Coun-
tries (Trends in Application and
Registration)

As for the number of patent applications in ma-
jor advanced nations (both applications filed do-
mestically and in other countries, with those filed
in other countries including patents filed as Pat-
ent Cooperation Treaty (PCT) applications®® and
European Patent Convention (EPC) applica-
tions'’ Japan was ranked No.l in the world
through 1989. Since 1992, however, when the
United States moved into the top ranking, the
order has remained steady with the United States
at the top, followed by Japan, Germany, the
United Kingdom, and France. In particular, the
increase in patent applications in the United
States has been remarkably rapid since 1989
(Figure 2-3-7).

16 PCT Application: In 1978, the Patent Cooperation Treaty (PCT) went into effect, by which it became possible for the applicant to apply for
patents in more than one country (designated countries) at the same time, when he presents one application at one place. The number of PCT

member countries is 123 as of March 2, 2004.

17 EPC Application: In 1977, the European Patent Convention (EPC) went into effect, and since June 1978, the European Patent Office (EPO) has
been processing EPC applications. When a European patent is granted after an examination by the EPO, the patent has the same validity in the
other EPC member countries designated by the applicant. The number of EPC member countries is 28 as of April 1, 2004.



(1,000 applications)
4000

=@ Japan United States
3500 === Germany France
United Kingdom EU
3000 -
2500 r
2000 r
1500 +
1000 +
500 - 7 L -
._-. _.._.. "_"/A__‘_A_A_.__ —
o . . -

1985 86 87 88 89 90 91 92 93 94 95 96 97 98 99 2000 (Year)

Figure 2-3-7 Trends in the number of patent applications in selected countries

Notes: 1. Total number of patent applications made either inside or outside the country according to the patent appli-
cants' nationality
2. EU figures show the total for the current 15 member countries.
3. These data include designated countries under the Patent Cooperation Treaty (PCT) and the European Pat-
ent Convention (EPC).
Source: Japan Patent Office. "Patent Agency Yearbook", "Japan Patent Office Annual Report”
World Intellectual Property Organization (WIPO 18). "Industrial Property Statistics"

Meanwhile, the trend for the number of patents 3-8). There was a spike in Japan’s patent grants
granted is modestly upward for most countries, in the year 1996, due to the introduction in that
with Japan and the United States emerging as year of the patent post-grant objection system,
particularly close rivals in recent years (Figure 2- which served to shorten the patent filing process.

18 WIPO:World Intellectual Property Organization
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Figure 2-3-8 Trends in the number of patents granted by selected countries

Notes: 1. The total number of patents granted either inside or outside the country according to the nationality of the

persons holding the patent rights.

2. EU figures show the total for the current 15 member countries.
Source: Japan Patent Office. "Patent Agency Yearbook," "Japan Patent Office Annual Report"

WIPO. "Industrial Property Statistics"

In most major countries, the share of patent
applications made by their own citizens that are
made in other countries, and of patents granted
by other countries to their citizens, is fairly high.
In Japan, however, this ratio is relatively lower

than elsewhere. In addition, the proportion of
patent applications by non-Japanese researchers
in Japan, and of patents granted to non-Japanese
researchers in Japan, is much lower than in other
major countries (Table 2-3-9).



Table 2-3-9 Number of patent applications (granted patents) in selected countries (2000)

| . Country where patents were applied for
Nationality o . . Applications in
applications | Japan United Germany| France United Other Total foreign
States Kingdom countries (%)
Japan 388,879 56,586| 26,621] 21,268 24,219 615,238 1,132,811 65.7%
112,269| 31,296 6,723 5,262 6,302 24,480 186,332 39.7%
United States 45,920| 175,582| 78,559| 48,765| 79,990| 3,366,778| 3,795,594 95.4%
6,007/ 85,071 7,787 7,387 8,825 68,863| 183,940 53.8%
Germany 13,436 23,102 78,754| 25,111| 28,429 819,487 988,319 92.0%
2,112 10,234| 16,901 5,900 5,454 36,157 76,758 78.0%
France 4,664 7,862 10,032 21,471 9,770, 329,494, 383,293 94.4%
793 3,819 2,167/ 10,303 2,067 16,612 35,761 71.2%
United Kingdom 5,517 10,286, 11,922 7,241 33,658 536,727, 605,351 94.4%
449 3,667 1,410 1,386 4,170 13,339 24,421 82.9%
Other 27,788 58,355/ 56,662 36,322 57,157
4,250/ 23,409 6,597 6,166 6,938
Total 486,204, 331,773| 262,550| 160,178| 233,223
125,880, 157,496| 41,585 36,404, 33,756
Per?e”t.age of | 20.0% 47.1% 70.0% 86.6% 85.6%
oreign
nationalities 10.8%)| 46.0%| 59.4%| 71.7%| 87.6%

Notes: 1. Numbers in the upper row refer to patent applications, while number in the lower row refer to granted patents.
2. These data include designated countries under the Patent Cooperation Treaty (PCT) and the European Pat-

ent Convention (EPC).
Source: WIPO. "Industrial Property Statistics"

Patent applications in foreign countries are par-
ticularly high in the United States, with applica-
tions apparently being placed in countries be-
lieved to offer the possibility of becoming pro-
duction sites in the future, or where potential
markets exist. U.S. patent applicants appear to be
positioning intellectual property as important
strategic assets, and to be aiming for international
growth.

2.3.2.2 Japanese Patent Applica-
tions and Patents Granted in For-
eign Countries

The United States holds the highest share of

patent applications from Japanese applicants to
foreign countries, while Europe holds the highest
share of the different regions in the world (Figure
2-3-10(12)).

In the same way, the United States accounted
for the largest share of patents granted to Japa-
nese researchers in foreign countries, followed in
order by South Korea, Germany, the United
Kingdom, and France. While patents granted
overseas tended to be concentrated in the major
advanced nations, the number granted in South
Korea has risen sharply in recent years (Figure 2-
3-10(2)).
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Figure 2-3-10 Number of patent applications and granted patents by Japanese research-
ers in foreign countries

Notes: 1. These data include designated countries under the PCT and the EPC.
2. "*" indicates EPC member countries.
Source: WIPO. "Industrial Property Statistics"



For the share of patent applications and patents
granted held by Japanese in major countries, the
numbers in South Korea were fairly high for
some years but have recently been declining. The

United States registered the highest proportion of
Japanese patent applications and patents granted
(Table 2-3-11).

Table 2-3-11 Changes in the ratio of Japanese researchers making applications and being
granted patents in selected countries

Country Year | 1985 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000
ited S 18.9 20.3 21.8 21.5 19.1 19.0 18.0 19.3 18.5 17.8 16.9 17.1
Unite tates 17.8| 21.6 21.8 22.5 22.7 22.0 21.5 21.0 20.7 20.9 20.3 19.9
G 12.5 14.9 14.7 12.6 11.3 10.5 10.0 10.3 10.5 10.0 9.7 10.1
ermany 14 .4 17.4 18.1 18.2 19.4 20.9 21.4 21.1 19.9 17.9 17.1 16.2
12.6 15.2 15.6 13.7 12.7 12.2 11.8 12.6 13.2 12.8 12.7 13.3]

France 11.7 13.6 14.3 15.5 16.9 17.7 17.2 18.2 16.9 15.8 15.2 14.5]
United 12.6 15.0 14.9 12.9 11.8 11.3 10.5 10.8 11.1 10.4 10.2 10.4
Kingdom 17.2 18.0 18.9 19.4 21.0 23.0 22.6 23.0 22.1 20.5 19.4 18.7
Netherland 9.3 9.7 9.6 8.0 7.8 7.0 7.2 8.3 12.2 13.3 13.3 13.7
etherlands 9.9 10.5 10.8 11.7 12.3 12.9 13.9 13.6 11.8 11.0 10.3 9.8
Swed 5.9 7.4 7.1 5.8 5.4 5.2 4.9 5.5 9.7 10.6 10.4 10.6]
weden 63| 67 72 77| 88 89 94 91 79 69 66 65
Swit land 6.4 7.3 6.7 5.7 5.4 5.2 5.0 5.5 9.7 10.8 10.6 10.8|
witzerian 7.9 6.7 7.7 8.1 8.9 9.0 9.1 8.6 8.0 7.8 7.5 7.4

South K 30.1 23.4 20.3 16.6 13.6 13.5 9.6 9.8 2.6 12.0 10.7 10.7
ou orea 35.8| 44.8 46.3 41.4 38.6 31.6 28.4 28.6 - 17.4 16.3 19.2
c d 11.1 11.7 11.0 9.7 8.5 6.7 6.0 6.5 6.4 6.3 6.1 6.4
anada 10.9 12.7 13.1 13.9 14.4 17.5 18.7 21.7 19.0 15.7 15.0 14.7

Notes: 1. Numbers in the upper row refer to patent applications, while numbers in parentheses refer to granted pat-

ents.

2. These data include designated countries under the PCT and the EPC.

Source: WIPO. "Industrial Property Statistics"

2.3.2.3 Trends in patent applica-
tions and patents granted in Japan

The number of patent applications in Japan
peaked in 1992, but then fell when a new system
was introduced allowing multiple inventions to
be filed under a single patent application. The
number of patent applications resumed their in-
crease in 1995. Patent applications in Japan by

foreign applicants have been relatively flat in re-
cent years.

Meanwhile, the number of patents granted in
Japan has been rising even as the share of patents
granted to non-Japanese has decreased (Figure 2-
3-12). Note that the sharp increase seen between
1995 and 1996 was mainly due to the patent post-
grant objection system, which speeded up the
grant process.
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Figure 2-3-12 Trends in number of patent applications and granted patents in Japan

Source: Japan Patent Office. "Patent Agency Yearbook," "Japan Patent Office Annual Report"



2.3.2.4 Foreign patent applications
and patents granted in Japan

A look by nationality at the number of patent
applications by non-Japanese in Japan reveals

(1) Patent applications

(1) Trend
(1,000 applications)
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wc-ermany 47

that patent applications from the United States
have been rising, while those from other coun-
tries have been generally flat. The number of pat-
ents granted peaked in 1996 and has been declin-
ing since then (Figure 2-3-13).
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Figure 2-3-13 Number of patent applications and granted patents by nationality of foreign

inventors

Source: Japan Patent Office. "Patent Agency Yearbook," "Japan Patent Office Annual Report"



2.3.2.5 Patent Applications in Ja-
pan by Field

Patent applications by category™® in 2000
showed no change in ranking from the previous
year (Table 2-3-14).

Table 2-3-14 Number of patent applications by field of technology in Japan (2001)

Fields of technology Number of applications Composition rate (%)
Human necessities 41,205 10.3
Performing, ope_ratlons, 69,096 175

transportation
Chemistry, metallurgy, 45962 115
textiles

Fixed construction 16,807 4.2
Mechanical engineering 33,178 8.3
Physics 103,110 25.8
Electricity 89,361 22.4
Total 399,619 100

Source: Japan Patent Office. "Japan Patent Office Annual Report 2003"

2.3.3 Technology Trade

Patents, utility models, and technical know-
how result from R&D efforts in science and tech-
nology. In addition to being used by corporations
for their own purposes, they are traded interna-
tionally, for example in the form of transfer of
rights, approval of utilization, and others. These
transactions are what are known as technology
trade.

2.3.3.1Trends in the Technology
Trade

The import-export value of technology trade in
major selected countries has been growing in re-
sponse to the advancing globalization of corpo-
rate activities, and to trends in recent years that
put greater emphasis on intellectual property
rights (Figure 2-3-15). While differences in the
methods for gathering statistics in each country
make simple comparisons difficult, the United

States appears to have by far the largest technol-
ogy trade imports and exports, with the export
value, in particularly, soaring far beyond all other
countries.

Sources for the value of Japan’s technology
trade include the Bank of Japan’s “Balance of
Payments Monthly” (hereinafter in this chapter
referred to as “Balance of Payments statistics™)
and “ Report on the Survey of Research & De-
velopment” (hereinafter in this chapter referred to
as “Statistics Bureau’s statistics”) by the Statis-
tics Bureau (Ministry of Internal Affairs and
Communications).

Where the Statistics Bureau’s statistics focus
on the state of research activities in Japan, the
Balance of Payments statistics focus on foreign
currency management.

From the perspective of balance of payments,
the Balance of Payments statistics show that the
values of imports and exports are nearly equal,
while the Statistics Bureau’s statistics show an
excess of exports.

19 Patent classifications are assigned to patents at the point when the applications are disclosed (after a period of 18 months or more).
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Figure 2-3-15 Trend in technology trade of selected countries

. The amounts are converted into dollars, based on IMF exchange rate.

. (Balance of Payments Statistics) refers to "Balance of Payments Monthly" published by the Bank of Japan.
(Statistics Bureau's statistics) refers to the "Report on the Survey of Research and Development,” pub-
lished by the Statistics Bureau, Ministry of Public Management, Home Affairs, Posts and Telecommunica-
tions.

3. The figures are totals for the calendar year; the fiscal year is used only for the figures of Japan ("Report on

the Survey of Research and Development").

4. The major reasons for differences between the figures provided by the Bank of Japan and those provided

Sources:

by the Statistics Bureau are as follows.

1) Survey Method: The Balance of Payments Monthly contains compilations of all sums listed in the bal-

ance of international payments item "Royalties and License fees" in reports submitted based on the Foreign

Exchange and Foreign Trade Law, while the report on the Survey of Research and Development contains

compilations of responses to surveys mailed to companies and handled as designated statistics based on

the Statistics Law.

2) Survey Coverage: The Balance of payments Monthly covers all residents who remitted foreign exchange

by invisible trade involving 5 million yen or more, while the Survey of Research and Development omits In-

dus tries such as retail and restaurants from its target.

3) The Scope of Technology Trade: The Balance of Payments Monthly includes rights and technical guid-

ance, etc., for patents, utility models, and know-how, as well as compensation for trademark, industrial de-

signs, and copyrights.

Furthermore, the Balance of Payments Monthly does not include technology trade cases where foreign ex-

change transfers cover the value of the technology export portions of plant export.

Japan -- Bank of Japan. "Balance of Payments Monthly" Statistics Bureau. "Report on the Survey of Re-

search and Development”

United States -- Development of Commerce. "Survey of Current Business”

Germany -- Deutsche Bundesbank. "Zahlungsbilanz-statistik"

France -- Ministere de I'Economie, des Frances et de l'industrie/Banque de France. "La Balance des Paie-
ments et la Position Exterieure de la France"

United Kingdom -- Office for National Statistics. "Overseas Earnings from Royalities and Services" (1980-
90), and "UK trade in Services" (1991-)



2.3.3.2 Trends in the Technology
Trade Balance

Japan’s technology trade balance has been ris-
ing, while that for the United States has been fal-
ling, with the result that the Statistics Bureau’s
statistics for 2002 show Japan in the No.1 rank-

Exports/Imports
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ing. While the Balance of Payments statistics had
shown an excess of imports, the trade balance has
been improving and has rolled over to an excess
of exports (Figure 2-3-16). Elsewhere, France
and the U.K. have moved into an excess of ex-
ports while Germany continues to show an excess
of imports.
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Figure 2-3-16 Trends in the technology trade balance of selected countries

Source: Same as in Figure 2-3-15

For the technology trade balance between ma-
jor selected countries, the United States shows an
increasingly strong excess of exports. In Japan,
the Balance of Payments statistics and the Statis-

tics Bureau’s statistics reveal conflicting trends,
with the former showing an excess of imports
trend, and the latter showing an excess of exports
trend (Table 2-3-17).



Table 2-3-17 Technology trade balance between selected countries by counterpart

Technology trade United United
couterpart Japan S Germany | France Kinad
Country (Year) tates ingdom
* 0.63 0.61 0.41 0.72
2001
sapan (2001) * 158 0.84 0.43 1.70
2002) * 0.71 0.56 0.30 0.93
* 1.73 1.07 0.44 2.95
United | (2001) 155 * 186 175 219
States | (2002) 157 * 148 1.68 2.98
(2001) 0.86 0.44 * 0.43 0.46
Germany -5 562) 1.43 0.74 * 0.54 0.44
2001) 5.00 161 151 * 155
- (
rance 002 16.82 2.36 0.98 - 1.39
United | (2001) 110 0.79 1.48 1.07 *
Kingdom | (2002) 1.46 0.91 0.97 0.75 *

Note: 1. The trade balance is a ratio derived by dividing the total export value by the total import value.
2. Japan's data is divided into two rows, with the upper row showing the Bank of Japan Balance of Payments statis-
tics (2002) values, and the lower row showing Statistics Bureau's statistics (FY2004) values
Source: Germany — Federal Ministry of Education and Research. "Bundesbericht Forschung 2004"

Other countries — Same as in Figure 2-3-15.

2.3.3.3 Trends in Japan’s Technol- Japan’s technology trade balance with major
ogy Trade with Other Countries countries is improving in the long run, with fluc-
(Regions) tuations in some years, according to the Statistics

Bureau’s statistics (Figure 2-3-18).
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Figure 2-3-18 Trends in technology trade balance of Japan with other selected countries

Source: Statistics Bureau, "Report on the Survey of Research and Development"
See Appendix 3. (13)



A look at Japan’s technology trade for FY2002
by region shows that North America was the des-
tination for more than half of all technology ex-
ports by value, followed in order by Asia and
Europe. The United States was the single largest
export destination, with nearly half of all exports
by value, while in Asia the major partner coun-
tries (regions) were relatively closer to Japan. In

(1) Technology exports from Japan

Other Europe

5.0% 1.9%

Germany, oy
France 1.8%

10.5%
Canada

Other North America

Other regions

United States
45.7%

1,246.8 billion yen
Asia North Amerj

Europe, the United Kingdom was the destination
with the highest percentage of exports

For technology imports by value, the United
States was the overwhelmingly most important
source, at two-thirds of all technology imports,
while imports from Europe were distributed rela-
tively evenly from all major European countries
except France, which held a disproportionately
high share (Figure 2-3-19).

(2) Technology imports to Japan

Other Europe Other regions
2.7% 1.2%

United Kingdom4.5%

Import (paid value
548.4 billion yen

Other North
0.5%

67.5%

Figure 2-3-19 Composition of Japan's technology trade, by selected country and

region (FY2002)

Source: Statistics Bureau. "Report on the Survey of Research and Development"

As late as FY1996, Japan had an excess of im-
ports with Europe and North America, and an
excess of exports with Asia. Starting in FY1997,
however, Japan’s technology trade balance

shifted to an export surplus with all regions, and
then to an

import surplus with Europe in FY2001 (Figure
2-3-20).

United States
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Figure 2-3-20 Technology trade by region (FY2002)

Source: Statistics Bureau, "Report on the Survey of Research and Development"

2.3.3.4 Trends of Japan’s Technol-
ogy Trade by Industry Sector

Using the Statistics Bureau’s statistics to look
at Japan’s technology trade by industrial category
in the manufacturing sector in FY2002, we find
that such high-tech related industries as the motor
vehicles industry, the information and telecom-
munications machinery industry, the electrical
parts and devices industry, the electrical machin-
ery industry, and the pharmaceutical industry ac-
counted for the majority of both exports and im-
ports (Figure 2-3-21).

For the trends over time in the technology
trade balance, the motor vehicles industry has

long had an excess of exports and is steadily wid-
ening its technology trade balance. The technol-
ogy trade balance in the electrical parts and de-
vices industry—a new category since FY2002—
has shown an excess of exports, while the infor-
mation and communications machinery industry
has shown an excess of imports. The electrical
machinery, equipment and supplies industry,
which had once been tilted toward imports, has
had an excess of exports since FY1993. While
the drug and medicines industry has in recent
years been in general balance, it tilted over to an
excess of exports in FY1996, and has tended
more in the direction of that trend since (Figure
2-3-22).
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Figure 2-3-21 Trends in technology trade by industry sector
Note: The 2002 revision of industrial categories split "telecommunications, electronics and electrical instruments" into

"Information and telecommunications machinery and equipment” and "Electronic parts and devices."
Source: Statistics Bureau, "Report on the Survey of Research and Development"



(Export/Import)

1000.0
100.0
Motor vehicles (74.96)
10.0
Pharmaceuticals (3.41)
Manufacturing (2.89)
Chemicals (2.15)
Electronical machinery, equipment and suppliers (1.3
Electronic parts and devices (1.34)
10 Information and telecommunications machinery and
equipment (0.90)
Telecommunications, electronics and
electrical instruments (-) Non-manufacturing (0.29)
01 b
198081 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 9%00001 02 (FY)
—@— Motor vehicles

Telecommunications, electronics and electrical instrumentst
—— Information and telecommunications machinery and equipment
Electronic parts and devices
Electronical machinary, equipment and suppliers
Pharmaceuticals
Chemicals
—— Non-manufacturing
Manufacturing

Figure 2-3-22 Trends in technology trade balance in major industry sectors
Source: Statistics Bureau. "Report on the Survey of Research and Development"



For the balance of payments in technology
trade by trade partner country, region and indus-
trial category, the motor vehicle industry shows
an excess of exports with all other countries, with
a particularly large technology export trade by
value with the United States. The information and
telecommunications machinery and equipment

industry generally shows a strong excess of ex-
ports with Asia, but holds an excess of imports
overall. The drug and medicine industry trades
overwhelmingly with Europe and the United
States, and holds an overall export surplus (Fig-
ure 2-3-23).

Table 2-3-23 Technology trade balance of payments by trade partner country and
region for major industrial categories in Japan (FY2002)

Motor vehicles Billion yen)

Export and import

P amoupms Technology | Technology Exports-

Country and region Exports Imports Imports
United States 418.9 5.6 413.4
United Kingdom 42.4 0.8 41.6
Thailand 38.6 — 38.6
Taiwan 15.5 — 155
China 12.0 0.0 12.0
South Korea 6.0 0.2 5.7
Other 234.8 3.6 231.2
Total 768.2 10.2 758.0
Information and
telecommunications
machinery and equipment Billion yen)

Export ar;%mprﬁz Technology | Technology Exports-
Country and region Exports Imports Imports
Taiwan 16.5 0.2 16.3
China 295 0 295
Malaysia 13.7 — 137.0
Singapore 5.2 0.2 5.0
South Korea 5.0 0.2 4.8
United Kingdom 2.7 2.8 -0.1
Netherlands 11.0 13.4 -2.3
France 4.4 8.3 -4.0
United States 26.1 121.2 -95.1
Other 21.9 5.3 16.5
Total 136.0 151.6 -15.7
Pharmaceuticals Billion yen)

Export and import

P amoupms Technology | Technology Exports-

Country and region Exports Imports Imports
United States 92.2 115 80.8
France 6.0 15 4.5
United Kingdom 18.6 13.1 5.6
Netherlands 0.1 0.8 -0.7
Switzerland 4.3 3.9 0.4
Germany 6.9 8.0 -1.1
Sweden 0.0 0.9 -0.9
Other 14.1 2.1 12.0
Total 142.2 41.7 100.5

Note: Symbol Key: '

" amounts to exactly zero.

Source: Statistics Bureau, "Report on the Survey of Research and Development"




2.3.4 High-tech Industries

High-tech industries?® require large invest-
ments in R&D, as well as sophisticated technol-
ogy during their manufacturing process.

For this reason, the size of high-tech product
exports can be seen as an indicator of one aspect
of an industry’s international competitiveness in
science and technology. Therefore, we use OECD
data to look at the export shares of high-tech in-

dustries, and to make country comparisons of
trade balances.

2.3.4.1 Trends in the Export Shares
of High-tech Industries in Major
Countries

Japan’s share of high-tech industrial exports by
value was second only to the United States
among OECD countries. This share had been de-
clining. (Figure 2-3-24).
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27.0%

32.5% 33.9% 35.6% 36.7% Others (380.5)

0,
7.5% — United Kinadom (101.7)
AT 7.2% [) o

10.9% 7.1% 7.0% | France (72.5)

10.6% 9.8%

0 10.0% 10.8% | Germany (111.9)
15.8% 13.2% (R Japan (118.4)

24.3% 20.9% 23.9% 25.5% 24.2%  United States (251.0)
1993 1995 1997 1999 2001  (Year)

Figure 2-3-24 Export market shares for high-tech products by country in OECD countries

Note : The amount of export is converted into dollars.

Source : OECD “Main Science and Technology Indicators”

20 High-tech industry: At the OECD, the ratio of R&D expenditures to production is calculated by industry sector, and the five industries with
the highest ratios are classified as high-tech industries: aerospace, office and computing machinery, electronics, pharmaceuticals, and medi-

cal/precision/optical equipment.



With the exception of the United Kingdom and
France, the total value of high-tech industrial ex-
ports has declined in all major countries, while
the share for other OECD countries is rising. Ja-
pan’s share of the total was particularly high in

the electronics industry and medi-
cal/precision/optical equipment industry. Japan’s
share was relatively low in the aircraft and the
drug and products industry (Figure 2-3-25).
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Al manufactring |- g o0, 13.2% 4,125.0
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Figure 2-3-25 Share of high-tech products by country manufactured in OECD (2001)

Note: The amount of export is converted into dollars.

Source: OECD. “Main Science and Technology Indicators,” "STAN Database"



2.3.4.2 Trends in Export from and by value. It would appear that the high-tech in-
Import to Japan’s High-tech Indus- dustry is much less affected by changes in the
try business climate than the manufacturing industry
as a whole (Figure 2-3-26).
The trend for Japan’s high-tech industry shows
that both exports and imports increased slightly

(Trillion yen)
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Figure 2-3-26 Trends in imports and exports, by value, for Japan's general
manufacturing industry, and the high-tech industry

Source: OECD. "Main Science and Technology Industries," "STAN Database"



2.3.4.3 Trends in High-Tech Indus-
try Trade Balances in Major Coun-
tries

A look at Japan’s trade balance in high-tech
industries shows that the balance of payments

(Exports/Imports)
6.0 r

3.0

20 r

1.0 ,mjm —-

0.0 -

ratio is approaching 1.0. The United States, Ger-
many, France and the United Kingdom have bal-
ance of payments ratios nearing 1.0 (Figure 2-3-
27).
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Figure 2-3-27 Trends in high-tech balance of payment ratios for selected countries

Source: OECD. "Main Science and Technology Indicators"

2.3.4.4 Balance of Payments for
Japan’s High-tech Trade, by Indus-
tries

The balance of payments for Japan’s high-tech
trade in 2001, by industry, was as shown in Table
2-3-28. The electronics industry showed a higher
balance of payments ratio than the high-tech in-

dustry overall. The medical, precision, and opti-
cal equipment industries had about the same bal-
ance of payments ratio as the manufacturing in-
dustry as a whole. The drug and medicines indus-
try and the aerospace industry, on the other hand,
had extremely low balance of payment ratios, and
were both heavily tilted toward imports.





