2.2 Research Personnel

Statistics on research personnel, along with those
on R&D expenditures, are another effective indicator
of the extent of research activities. Personnel enga-
ged in R&D'7 can be classified as researchers and
support personnel (assistant research workers, tech-
nicians, and clerical and other supporting person-
el).

2.2.1 Researchers
2.2.1.1 Number of Researchers

Countries use different methods for determining
the number of researchers.

The Frascati Manual defines researchers as
“professionals engaged in the conception or
creation of new knowledge, product processes,
methods, and systems, and in the management of
the projects concerned.” But this definition is quite
vague, and countries that follow the Frascati
Manual also specify their own definitions of the
term “researcher” for counting researchers.

For this reason, there are differences between
countries in methods for measuring the number of
researchers, and international comparisons are diffi-
cult. In comparison between Japan and the United
States, the number of researchers counted in the
Report on the Survey of Research & Development
conducted by the Statistics Bureau of Japan’s

2.2.1 Researchers

Ministry of Internal Affairs and Communications
is not exactly equivalent to the researchers counted
in the U.S. National Science Foundation’s National
Patterns of R&D Resources. Differences of meth-
ods for determining the numbers of researchers are
shown in Table 2-2-1, and would appear to be obs-
tructing a fair statistical comparison.

The category of researcher at universities and
colleges, in Japan, consisting of teachers, doctoral
students, medical staff, etc., differs between Japan
and the United States in the following ways.

(1) Teaching Staff

In 1995, a year in which it’s possible to compare
teachers in Japan and the United States, 160,634
teachers at universities and colleges in Japan, inc-
luding those in the humanities and social sciences,
were classified as researchers, while in the United
States only the 89,300 university and college teach-
ing personnel who responded that they had obtained
a doctoral degree and were primarily engaged in
research were classified as researchers —a smaller
result than in Japan.

It would appear, then, that the number of tea-
ching personnel in the United States who are invo-
lved in research is much larger than in Japan when
the same kind of statistics are used. On the other
hand, if the same statistical method used in the Uni-
ted States were applied to Japan, the number of
Japanese researchers would be smaller.

17 Research personnel: “Report on the Survey of Research and Development” compiled by the Statistics Bureau classifies personnel engaged in

R&D as follows. (2002 revision)

Researcher: Persons who hold a university degree (or persons who have equivalent or greater knowledge in their specialty), who are engaged
in research activities in their own chosen subject. “Researchers” as used herein, refers only to full-time researchers, and excludes

those who also perform other duties in addition to research.

Assistant research workers: Persons who assist researchers and who are engaged in research activities under their direction and who have the

possibility of becoming researchers in the future.

Technicians: Persons, other than researchers and assistant research workers, who are engaged in technical services related to research activities
under the guidance and supervision of researchers and assistant research workers.

Clerical and other supporting personnel: Excepting those mentioned above, persons who are engaged in miscellaneous activities, clerical work,
accounting, etc., relating to research activities. Japanese statistics on persons engaged in R&D are as of April 1 of the appropriate

year up to 2001, and as of March 31 for 2002.
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2.2 Research Personnel

Table 2-2-1 Comparison of Japanese and U.S. definitions of researchers

Country

Japan (until 2001)

United States

Companies

* Have university graduate (or higher) qualifications

» Two years or more of research experience

» Have a research theme in which conducting research
* Researchers calculated by FTE

« University graduate level, or have equivalent or higher
level of expert knowledge

» Engaged in research themes

* Researchers calculated by FTE

Private research

» Have university graduate (or higher) qualifications
» Two years or more of research experience

* People who have Ph.D.s, and who state that they are
mainly engaged in research and development

» Researchers calculated by FTE

institutions » Have a research theme in which conducting research
» Researchers calculated by FTE « Actual number of researchers (head count)
» Have university graduate (or higher) qualifications » People who have Ph.D.s, and who state that they are
Government : ) . .
research » Two years or more of research experience mainly engaged in research and development (excluding
institutions * Have a research theme in which conducting research military-related personnel)

» Actual number of researchers (head count)

* Teachers, enrolled doctoral students, medical staff, or
those who have university graduate (or higher)

» People who have Ph.D.s, and who state that they are
mainly engaged in research and development, and

qualifications

. ., » Two years or more of research experience
Universities and

colleges « Actual number of researchers (head count)

(FTE values are also reported to the OECD)

» Engaged in research themes (including teaching staff)

university graduates engaged in research assistance

« Actual number of researchers (head count), excluding
graduate students

 Graduate students are FTE converted with a 50%
coefficient

Note: In Japan, categories were changed during a 2002 survey revision to “Business enterprises,

» o«

non-profit institutions,”

and “ public organizations.” The requirement of “two years or more of research experience” was cut.
Source: Japan - Ministry of Internal Affairs and Communications, Statistics Bureau (Statistics Bureau). "Report on the

Survey of Research and Development”

United States - National Science Foundation. "National Patterns of R&D Resources: 2002 Data Update"

(2) Number of Graduate School Stud-
ents

A comparison for 1999 reveals that 59,057 pe-
ople who were studying in doctoral courses, inc-
luding the humanities and social sciences, in Japan
were classified as researchers. This figure is virtu-
ally identical to the 1999 figure of 59,007 graduate
school students in doctoral courses counted in the
Ministry of Education, Culture, Sports, Science and
Technology’s “Handbook of Education, Culture,
Sports, Science and Technology Statistics (2003 ed-
ition).”

In the United States, however, the number of gra-
duate school students receiving remuneration for
research assistance work is 91,308 people (NSF,
“Science and Engineering Indicators 2002”), which
is reduced by the FTE (Full-Time Equivalent) rate
coefficient of 50% to arrive at a total of about
45,700 researchers. In the United States, therefore,
while the count extends beyond doctoral courses to
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include people in Master’s course programs as well,
it is limited to students who are engaged in research
assistance work, and is further reduced by a pred-
etermined coefficient. Thus, it is highly probable
that the estimate for number of researchers would
yield a lower result than Japan’s method of inclu-
ding all students engaged in doctoral course prog-
rams.

Therefore, when making comparisons between
Japan and the United States, it is important to re-
member that the measurement of researcher num-
bers in Japan is overestimated, primarily at the
universities. In 2002, the Ministry of Education,
Culture, Sports, Science and Technology conducted
a “Survey of Full-time Equivalency Data at Unive-
rsities and Colleges,” the results of which will be
used in the future to estimate the number of rese-
archers.

As a result, while there may be differences in the
methods of measuring researcher numbers, it is use-



ful, however, to look at general trends for each cou-
ntry from its own methods. The United States had
the largest number of researchers (1999: 1,261,000),
followed by Japan, at 757,000 (2002: 646,000 using
FTE), and Germany (2001: 264,000) (Figure 2-2-2).

The total number of researchers in Japan
increased by 0.75% in 2002 over the previous year
(4.3% using FTE), and was followed by a year-on-

(1,000 researchers)

2.2.1 Researchers

year increase of 0.13% in 2003 (-4.34% using FTE).
However, the 2002 survey included revised sections
(expansion of surveyed industries, a changed survey
date, and an altered definition of researchers, etc.).
The annual average rates of increase since 1983
(using FTE) were 4.58% from 1983-1988, 3.91%
from 1988-1993, 4.40% from 1993-1998 and 3.01%
from 1998-2003.

United
States
1400 - 1,261 EU-25
1,160
1200 +
EU-15
1000 | 1,046
Japan
800 | 787
675
600 Japan
(FTE)
400 +
Germany 266
200 | oK o—0——9 France 186
A S X3 United Kingdom 158
O L L L L L L L |

1974 76 78 80 82 84 86 88 90 92 94 96 98 2000 02 04

(Year)

Figure 2-2-2 Trends in numbers of researchers in selected countries

Notes: 1. The figures for all countries include social sciences and humanities.
2. Figures for Japan’s number of researchers up to 2001 are as of April 1, after 2002 are as of Mach 31.
3. Japan’s FTE values up to 1996 are OECD estimates.
4. In Japan, the software industry has been covered in the survey since FY1997 and the wholesale industry since

FY2002.

5. U.K. figures through 1983 show total number of researchers in industrial (scientists and researchers) and
national institutions (degree-holding researchers and above), and do not include universities and private

research institutions.

6. EU - 15(15 countries: Belgium, Germany, France, Italy, Luxembourg, Nether-lands, Denmark, Ireland, United
Kingdom, Greece, Portugal, Spain, Austria, Finland, and Sweden) figures are OECD estimates.
7. EU - 25(10 countries with EU-15: Cyprus, Czech, Estonia, Hungary, Latvia, Lithuania, Malta, Poland, Slovak,

and Slovania) figures are OECD estimates.

Source: Japan: Statistics Bureau. "Report on the Survey of Research and Development”
Others with Japan (FTE values) : OECD, “Main Science and Technology Indicators”

2.2.1.2 Number of Researchers per
10,000 Population and per 10,000
Laborers

In Japan, the number of researchers per 10,000
people was 61.7 in 2004, while the number of rese-

archers per 10,000 people was 118.2, the highest
figures among the advanced nations (Figure 2-2-3).

But the trends in recent years show that the nu-
mbers of researchers per 10,000 people and per
10,000 laborers have been stagnant in Japan since
about 2000, but grow again at 2004.
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2.2 Research Personnel

(1) Number of researchers per 10,000 people

(Researchers)

—— Japan —1— Japan (FTE) Japan 61.7
60 - _e—United States —aA— Germany

—o—France =3¢=United Kingdom

—¥%—EU-15 ——EU-25 Japan(FTE)
50 | 52.9

United States 45.2

40

United Kingdom 27.0 Germany 32.2

France 30.4
30

EU-1527.5

EU-25 25.5
20
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1980 82 84 86 88 90 92 94 96 98 2000 02 04 (Year)

(2) Number of researchers per 10,000 laborers

(Researchers)

Japan 118.2
120
—&— Japan —{— Japan (FTE)
—e—\United States == (Germany
—6—France —>—United Kingdom 1016
100 — — .
—%—EU-15 —A—EU-25 Japan(FTE)
United States 89.6
80 r
France 69.0
X Germany 67.1
60 EU-15 59.0
A EU-2555.0
40
United Kingdom 54.6
20

81 83 8 87 89 91 93 95 97 99 01 03 (Year)

Figure 2-2-3 Trends in numbers of researchers per 10,000 people and 10,000 laborers

Notes: 1. The figures for all countries include social sciences and humanities.

2. Figures for Japan’s labor force and number of researchers are as of March 31 of each year, except up to 2001
are as of April 1.

3. EU-15 and EU-25 figures are OECD estimates.
Source: Number of researchers data: Same as in Figure 2-2-2.
Population and labor force data:
Japan - Statistics Bureau. "Population Estimates Series", "Monthly Report on the Labor Force Survey"
Other countries include Japan’s FTE value - OECD. "Main Science and Technology Indicators"
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2.2.1.3 Number of Researchers by
Sector

As for the number of researchers by type of org-
anization, industry (companies) had the most in
Japan at 58.3% of the total, followed by universities
and colleges at 36.1% and government research ins-
titutions (public institutions) at 4.3%.

4.3

Japan [ ;‘
(787,264) |-
Japan(FTE) 7
(675,330)
United States ;;;'
(1,261,227) |

361

255

Germany 268

(265,812) |:::!

2.2.1 Researchers

The United States has a greater percentage of
researchers working in industry, and the percentage
of researchers in its government research instit-
utions is low, similar to Japan. In Europe, meanw-
hile, research personnel are concentrated to a high
degree in government research (Figure 2-2-4).

The following sections show the characteristics
of researchers in Japan by sector.

58.5 0.0

France 341

51 1.8

(186,420) |:ii:
United Kingdom
(157,662)

311

7 1.9

EU-25

(1,119,101) [:50# 37.2

o
©
N

48.0 1.2

EUA5  [rogies
(1,003,911) [ 35.3

51.1 1.3

0 10 20 30 40

50 60 70 80 90 100 (%)

‘D Government research institutions [ Universities B Industry O Private research institutions ‘

Figure 2-2-4 Share of researchers by sector in selected countries

Notes: 1. For the comparison, statistics for all countries include research in social sciences and humanities. Statistics for
Japan, as of March 31, 2004, include the FTE value for public institutions, universities and colleges, companies,

and nonprofit organizations.
2. Japan's FTE values are Statistics Bureau data.

3. The data are estimates for Japan in 2004, the United Kingdom in 1998, the United States in 1999, and
Germany and France in 2001, and EU-15 and EU-25 are in 2001.
4. Data for private research institutions in Germany is included in data for government research institutions.
Source: Japan - Statistics Bureau. "Report on the Survey of Research and Development"
Others - OECD. "Main Science and Technology Indicators"
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2.2 Research Personnel

(Business Enterprises)

In the last five years from 1999 to 2004 (with
2002 using the revised survey), the number of
researchers in business enterprises increased by
6.9% (an average annual rate of increase of 1.34%,
from 429,000 researchers to 459,000), which, while
slowing, is still increasing compared to other or-
ganizations. This hints that industry, as well, has
come to place great importance on research and de-
velopment (Figure 2-2-5)

As for the number of researchers by type of indu-
stry, the information and communication electro-
nics and equipment industry registered the highest

(1,000 researchers)
500 r

450 |
400 |
350
300 |
250 |
200 |
150 |
100 +

50 |

number, followed in order by the electrical machi-
nery, equipment and supplies industry, the motor
vehicles, the general machinery industry, the chem.-
ical products industry, the electronic parts and devi-
ces industry, the information and communications ind-
ustry, the food industry, the drugs and medicens in-
dustry (Figure 2-2-6).

As for the number of researchers out of 10,000
employees, except for academic research institutions,
the information and communication electronica eq-
uipment industry had the largest number, at more
than 3.1 times higher than the average for all indu-

Business enterprises

Universities and colleges

Public organizations
34

Non-profit
institutions
10

I

0

1980 82 84 86 88 90 92

94

96

98 2000 02

04 (Year)

Figure 2-2-5 Trends in numbers of researchers by sector in Japan

Note: 1. Numbers include researchers in the humanities and social sciences and are as of March 31 of each year, except

for FY2001, which is as of April 1.

2. Survey categories were changed in FY2002; numbers up to FY2001 are for researchers whose primary duty is
research at the following organizations (except at universities and colleges, where the number includes those

who conduct research as an additional post).

Up to 2001

After 2002

Companies

Enterprises

Private research
institutions

Non-profit institutions

research institutions

Public organizations

Universities and
colleges

Universities and
colleges

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

(See Appendix 3. (8))
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stries, followed in order by the electronic and elec-
trical measuring instruments industry, the oils and
paints industry, the precision machinery industry,
and the electronic parts and devices industry (Fig-
ure 2-2-7).

By field of research, engineering ranks the high-
est. Next is physical science, followed by health,
and finally agricultural sciences. Within the engine-

Other industries
24.3%

Drugs and
medicines
4.5%
Food
4.6%

Information and
communications
5.2%

2.2.1 Researchers

ering field, researchers are concentrated in “ele-
ctrical engineering and telecommunications enginee-
ring,” and “mechanical engineering, shipbuilding and
aeronautical engineering.” Within the physical sci-
ences, chemistry has the majority. These three fiel-
ds employ more than three-fourths of all Business
enterprises researchers (Figure 2-2-8).

Information and
communication
electronics
equipment
18.1%

Electrical
machinery,
equipment and
supplies
9.8%

Motor vehicles
9.8%

Electronic parts Gengral
and devices Chemical machinery
6.6% products 8.8%
8.3%

Figure 2-2-6 Researchers at business enterprises, by type of industry (2004)

Source: Statistics Bureau. "Report on the Survey of Research and Development”
(See Appendix 3. (9))

Information and sommunication electronics equipment 2,102
Electronic and electric measuring instruments 1,840

Oils and paints

Precision machinery

Electronic parts and devices

Other industries

All industries 679

(Researchers)

0 500 1000 1500 2000 2500

Figure 2-2-7 Number of researchers per 10,000 employees at business enterprises (top five
industrial categories except academic research institutions) (2004)

Notes: 1. Regarding researchers per 10,000 employees, the data for number of employees and number of researchers
are as of March 31, 2004.
2. Academic research institutions (5,749 researchers per 10,000 employees) are not shown on graph.
Source: Statistics Bureau. "Report on the Survey of Research and Development”
(See Appendix 3. (9))
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2.2 Research Personnel

Medical sciences

Social sciences Mathematics and

3.1 wd humanities
Agricultural :

physics
3.8

Other physical
sciences
1.1

Figure 2-2-8 Composition of number of business enterprises researchers by field of

research (2004)

Note: Figures are their shares in percentages to total company researchers.
Source: Statistics Bureau. "Report on the Survey of Research and Development”

(Non-profit Institutions and Public
Organizations)

A chronological comparison of the number of
researchers is made difficult by the transformation
of national experimental research institutions into
incorporated administrative agencies, in addition to
the revision of the Statistics Bureau’s “Survey of

152

Research and Development.” However, the number
of researchers stands at 10,400 in non-profit
institutions and within public organizations, at
3,200 in national institutions, 14,000 in local
government-owned institutions, and 16,500 in
public corporations and incorporated administrative
agencies (Figure 2-2-9).



2.2.1 Researchers

(1,000
35 - researchers)

Public organizations 33.7

25 | (Government-affiliated agencies and
research institutions,and incorporated

administrative agency)
20 16.5
(Public)

15 r 14.0
(National)
101 on-profit
institutions
S 10.4
0 3.2

80 82 84 8 88 90 92 94 96 98 2000 02 04 (Year)

Figure 2-2-9 Trends in the numbers of researchers in non-profit organizations and public
institutions

Notes: 1. Numbers include researchers in the humanities and social sciences and are as of March 31 of each year, ecept
up to 2003, which is as of April 1.
2. Survey coverage categories were changed in FY2002; numbers up to FY2001 for non-profit institutions use the
values of private research institutions.
3. Values up to FY2001 are for researchers whose primary duty is research.
Source: Statistics Bureau. "Report on the Survey of Research and Development"”
(See Appendix 3. (8))

When looking at sector composition, a dispro- government-owned institutions, and in engineering
portionately large share of researchers was seen in and the physical sciences at public corporations and
engineering at non-profit institutions and among incorporated administrative agencies (Figure 2-2-
public organizations, in health and engineering at 10).
national institutions, in agricultural sciences at local
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Non-profit institutions

Public organizations

Of which, central government-owned

Of which, local government-owned

Of which, government-affiliated agencies and research
institutions, and incorporated administrative agency

0 10 20 30 40 50 60 70 80 90 100
(%)

M Physical sciences
B Agricultural sciences
[0 Social sciences and humanities and others

& Engineering and technology
O Medical sciences

Figure 2-2-10 Composition of researchers in non-profit institutions and public organizations
by organization and field (2003)

Note: The number of researchers is as of March 31, 2004.
Source: Statistics Bureau. "Report on the Survey of Research and Development"

(Universities and Colleges)

The number of researchers at universities and
colleges, including those in the humanities and
social sciences, has increased by 1.2% in the last
five years (1999-2004, an average annual rate of
increase of 0.23%) up to 281,000 researchers from
284,000. Looking at the number of researchers by
type of institution in 2004, private universities and

(1,000 researchers)
140

120 +
100 +
80 r
60 r

40 -

0

colleges have 131,300 researchers, followed by
national universities and colleges (131,100), after
which comes local public universities and colleges
(22,000) (Figure 2-2-11). However, in terms of
researchers whose primary role is research, the
order becomes national universities (125,000),
followed by private universities (118,000), and then
local public universities (18,000).

131.3

131.1
National

Public 22.0

2| o8 000000000000s000000000

1980 82 84 86 88 90

92

» (Year)

94 96 98 2000 02 04

Figure 2-2-11 Trends in numbers of researchers in universities and colleges

Note: Numbers include researchers in the humanities and social sciences and are as March 31 of each year, except up

to 2001, which are as April 1.

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

(See Appendix 3. (8))
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Researchers in universities and colleges consist
of faculty members, doctoral students, medical staff
and others. Looking at the composition of resea-
rchers by type of institution, in national universities
and colleges, doctoral students make up a large ra-
tio of the researchers, and private universities and

Total
National universities and colleges
Public universities and colleges

Private universities and colleges

2.2.1 Researchers

colleges have a greater ratio of teachers and medi-
cal staffs and a smaller ratio of students for doctoral
degrees. The figures for public universities and col-
leges fall in between those for the national unive-
rsities and the private universities and colleges (Fig-
ure 2-2-12).

Teachers course staff and
students others
26.2 \ 8.0 \

0 20

40 60 80 100

Figure 2-2-12 Composition of researchers in universities and colleges (2004)

Note: Numbers include researchers in the humanities and social sciences as of March 31, 2004.
Source: Statistics Bureau. "Report on the Survey of Research and Development”

By sector composition, a large share of university
researchers were health specialists, whether faculty
members, doctoral students, or medical staff. Other

sectors with relatively high shares of the total were
engineering, for teachers, and science, for students
in doctorate programs (Figure 2-2-13).

Total

Teachers |

Doctor course students |::

Medical staff and others %

(%)
40 60 80 100

£ Physical sciences [ Engineering and technology [J Agriculture sciences M Medical sciences

Figure 2-2-13 Share of researchers in the natural sciences at universities and colleges by

field (2004)

Note: The numbers of researchers is as of March 31, 2004.

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

For the number of researchers by academic field
in the most recent five-year period (1999-2004), ba-
lanced annual growth rates are seen in the engi-
neering (at 2.17%), and agriculture science (at
1.18%), and, while the physical sciences and health
sciences registered a decline of an average annual
rate of 0,26% and 1.14% respectively (Figure 2-2-

(1,000 researchers)
180

14). Looking at specific sectors, the electrical and
telecommunications sectors (average annual growth
rate of 2.69%) and civil engineering and archite-
cture (average annual growth rate of 1.61%) are sh-
owing particularly fast increases in the number of
researchers (Figure 2-2-15).

Others
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Figure 2-2-14 Trends in the numbers of researchers at universities and colleges by field
and specialty

Note: The number of researchers is for the natural sciences only and is as of March 31 of each year, except up to
2001,which are as of April 1.
Source: Statistics Bureau. "Report on the Survey of Research and Development”

(Researchers) —— Electrical engineering and
telecommunications engineering
12,000 | —&— Mathematics and physics
—a&— Agriculture, forestry, veterinary and
animal husbandry
10,000 —@— Mechanical engineering, shipbuilding
and aeronautical engineering
—>— Civil engineering and architecture
8,000 ¥ Biology
—0O— Pharmacy
6,000 - —O— Chemistry
—2&— Mining and metallurgy (Material)
4,000 - —O— Fishery
X
K—H—XK
2,000 - i}x—;ﬁ

0 1 1 1 1 1 1 1 1 1 1 1 1 1 1
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02 03 o4 (Year)

Figure 2-2-15 Trends in the number of researchers at universities and colleges by detaild
filed and specialty

Notes: 1. The number of researchers is for the natural sciences only and is as of March 31 of each year, except up to
2001, which are as of April 1.
2. “Mining and metallurgy” was changed in 2002 to “materials,” to which was added materials engineering, raw
materials engineering, and materials process engineering, etc.
Source: Statistics Bureau. "Report on the Survey of Research and Development”
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(Women Researchers)

Women researchers, including those in the
humanities and social sciences, have steadily incre-
ased year by year, reaching 96,000 in 2004,
representing about 11.6% of the total number of
rese- archers (Figure 2-2-16). But looking at all
workers, 26.16 million women employees
accounted for 41.3% of the total of 63.29 million
employees in Japan in 2004, according to the
“Labor Survey of the Ministry of Internal Affairs

2.2.1 Researchers

and Communications.” It is clear that the ratio of
women engaged in the R&D field remains lower
than that of women in the labor market in general.
The proportion of women researchers by type of
organization was 6.6% at companies, etc., 10.7% at
non-profit  institutions, 11.7% at  public
organizations, and 20.4% at universities and
colleges, clearly demonstrating that universities and
colleges provide women researchers more
opportunities than elsewhere.
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Figure 2-2-16

The percentage of all researchers that are women

Note: Numbers include researchers in the humanities and social sciences and are as of March31 of each year, except up

to 2001, which are as of April 1.

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

2.2.2 Personnel Engaged in R&D

The definition of personnel engaged in R&D,
which includes both regular researchers and rese-
arch support staff, varies in scope from one country
to the next, so that simple comparisons are probably
untenable. Nevertheless, in just such a comparison
with the selected countries of Europe, Japan had the
largest number of personnel engaged in R&D at
994,000, followed in order by Germany, France,
and the United Kingdom. Japan has relatively low
numbers of personnel who are engaged in R&D but

(1,000 researchers)

are not researchers themselves, with 0.26 research
support staff for ea- ch researcher, a figure that is
one-third the standard for European nations (Figure
2-2-17). The number of research and development-
related workers in Japan showed a year-on-year
decline in 2000, and a 3.5% decline in the most
recent five-year period (1999-2004). The downward
trend in the number of research assistants was
strengthened in the same five-year period, declining
by 24.1%, an annual average of -5.4% (Figure 2-2-
18).

People 2

Q2500 | ( ) s 5
o Number of persons employed in R&D S
= 0.96 2,045 1<
3 2000 L 1,877 110 5
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g 994 Number of research assistants s
S 1,000 885 3
g 104 5
§ 480 2
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o4 344 257 102 §
B m-
0 0.0
Japan Germany France United Kingdom EU-15 EU-25
(2004) (2002) (2002) (1993) (2002) (2002)

Figure 2-2-17 Number of research assistants per researcher in selected countries

Notes: 1. For comparison, figures for all countries include social sciences and humanities.

2. Figures for EU-15 and EU-25 are OECD estimates.

3. Research assistants refers to people who assist researchers, people who provide technical services that add
value to research, and people employed in research administration, which in Japan is referred to as assistant
research workers, technicians, and clerical and other supporting personnel.

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

Others - OECD. "Main Science and Technology Indicators"
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Figure 2-2-18 Trends in persons engaged in R&D in Japan

Note: Numbers include personnel in the humanities and social sciences and are as of March 31 of each year, except up

to 2001, which are as of April 1.

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

(See Appendix 3. (7))

The percentage of researchers of all personnel
engaged in R&D has increased from 73.5% in 1999
to 79.2% in 2004. On the other hand, the share of
assistant research workers decreased from 8.4% to
6.8%. The percentage of technicians decreased fro-
m 8.9% to 6.3%. Clerical and other supporting per-

sonnel have decreased from 9.1% to 7.8% (Figure
2-2-18). In this way, the number of research assis-
tants per researcher continues to decrease. However,
promotion of the Science and Technology Basic Pl-
an has curbed the downward trend at public instit-
utions and universities and colleges (Figure 2-2-19).
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Figure 2-2-19 Trend in the numbers of research assistants per researcher in Japan

Notes: 1. The numbers of researcher and research assistants include those in the humanities and social sciences and
are as of March 31 of each year, except prior for 2001, which are as of April 1.
2. Survey categories were changed in 2002; numbers up to 2001 are for researchers at the following

organizations:

Up to 2001 After 2002
Companies Business enterprises
institutions Non-profit institutions
Government research . L
institutions Public organizations

Universities and colleges

Universities and colleges

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

(See Appendix 3. (7))

The composition by organization of the number
of personnel engaged in R&D in Japan reveals that

all universities and colleges, including both public
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and private schools, have the lowest number of
research support staff per researcher (Figure 2-2-20).
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Figure 2-2-20 Composition of personnel engaged in R&D by sector in Japan (2004)
Note: Numbers for all personnel engaged in R&D include those in the humanities and social sciences and are as of

March 31, 2004.
Source: Statistics Bureau. "Report on the Survey of Research and Development"”
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2.2 Research Personnel

2.2.3 Production and Employment of
Research Personnel

2.2.3.1 Overall Degree Trends

The number of people acquiring a master’s degr-
ee or doctoral degree in the natural sciences in Ja-
pan has been rising alongside an expansion of grad-
uate schools. While the number of doctorates decr-
eased in 1999, those conferred in 2000 exceeded th-
ose conferred in 1998. During the five-year period
from 1997 to 2002, the number of master’s degrees
conferred rose by 1.11 times (average annual
growth rate of 2.1%), and the number of doctorates
by 1.11 times (average annual growth rate of 2.2%)).
Looking at degrees by major for 2002, the engi-
neering field accounted for the largest number of
new master’s degree holders at 28,893, while the
largest number of new Ph.D.s was in the health
science field at 6,853 (Figure 2-2-21).

Master’s and doctoral degrees differ from coun-
try to country due to differences in culture and edu-
cational systems. Social factors such as industrial
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structure and numbers of students can affect the nu-
mber of awarded degrees. Thus, it is difficult to co-
mpare the data at face value. It is useful, however,
to compare trends, and this section describes the de-
gree trends in the natural sciences and engineering
in selected countries.

The United States awards the largest number of
degrees, a little over three times as many as does
Japan. Compared to 1980, the ratio of engineering
and health science degrees to total degrees has
increased. Japan is second in number of degrees
awarded, following the U.S., and has a higher ratio
in engineering. The United Kingdom, Germany and
France follow in the order named. Of these coun-
tries, Germany has a higher ratio in the physical
science and health science fields, and the UK. is
higher in physical science and engineering. Also, if
we look at doctorates only, the number in physical
science fields in Japan is quite a bit lower than in
other selected countries (Figure 2-2-22).

The number of graduate school students as a pro-
portion of all university students is also lowest in
Japan among selected countries (Figure 2-2-23).
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Figure 2-2-21 Degree trends in Japan (natural science)

Note: The figures are awarded degrees in FY2002.
Source: MEXT. "Statistical Abstract of Education, Science and Culture 2005."
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Figure 2-2-22 Number of awarded degrees in selected countries (natural science)

Notes: 1. Totals include master's and doctoral degrees (Germany: only doctorates). U.S. health sciences include first-
professional degrees.
2. 1980 data for Germany are for the former West Germany.
3. France does not distinguish between physical sciences, engineering, and agricultural sciences.
Source: MEXT. "International Comparison of Education Indexes 2003, 2005."
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Figure 2-2-23 Number of graduate and university students, and percentage of
graduate school students in selected countries

Note: Numbers for the United States and the United Kingdom are for fulltime students.
Source: MEXT. "International Comparison of Education Indexes 2004"

2.2.3.2 Employment of Research Per-
sonnel

In order to enable the utilization of the skills of
research personnel who have received a university
and/or graduate school education, it is important th-
at they be ensured an easy transition into industry or
research institutions, etc. following graduation.

Here, we shall look at the employment situation
for Japan’s research personnel from the viewpoint
of careers chosen by people in the natural sciences
after graduating from university, or after comple-
ting master’s or doctoral courses. At the university
graduate stage, 42.1% of science specialists conti-
nue on to graduate work, a proportion that is higher
than other specialties. After completing master’s
degrees, the proportion of engineering specialists
who continue on with education drops (to 8.5%),
with the vast majority (83.7%) turning to emp-
loyment. After completing doctoral courses, a large
proportion (about 30%) of people in physical

science and agricultural science fields do not have
definite plans for the time after receiving their do-
ctorates (Figure 2-2-24).

If we look at a number of industries to examine
their characteristics in terms of which field of the
natural sciences their employees tend to come from,
manufacturing industries such as the electrical
machinery and tools industry, and the transport ma-
chinery and tools industry, consist almost entirely
of engineering specialists. By contrast, other manu-
facturing industries, such as the chemicals industry,
take people broadly from all four fields: the phy-
sical sciences, engineering, agricultural sciences,
and health sciences. In addition, while the electrical
machinery, tools manufacturing and other manufa-
cturing industries have a high proportion of pe-
rsonnel who have completed master’s courses, they
also have an exceptionally low proportion of people
who have completed doctoral courses (Figure 2-2-
25).
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(1) Upon university graduation

Average of all natural sciences 29.5 1.6
Science 421 3.0
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(3) Upon completion of doctor’s degree

Average of all natural sciences 62.5 26.4
Science 52.5 35.0
Engineering 593 29.0
Agriculture 48.0 39.0
Health 715
0 20 40 60 80 100(%)

O Entering employment B Employment not yet determined [0 Others ‘
Figure 2-2-24 Trends in career choice, by university degree level (March 2004)

Notes: 1. "Average of all natural sciences" is the average value of science, engineering, agricultural, and health.

2. "Employment not yet determined" refers to people who are employed in a temporary work, engaged in
housework, are not still at school working as a researcher, have not entered a technical school or other type of
school, a school in a foreign country, or an employment skills development facility, etc., or are clearly neither
engaged in any employment nor enrolled in advanced education.

3. "Others" for those who are university graduation and have completed a master's degree refers to people who
are deceased or unidentified.

4. "Other" for those who have completed a doctor's degree refers to people who have advanced to higher-level
course, are engaged in clinical training to be a physician, or who are deceased or unidentified.

Source: MEXT. "Basic Survey Report on Schools 2004."
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Figure 2-2-25 Employment situation in major industries, by academic field and by degree

(March 2004)

Source: MEXT. "Basic Survey Report on Schools 2004"
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