Cj_u—'p Current State of Research
|STE ;zsC;C;fOZD Activities in Japan

POLICY (Provisional Translation)

December 20, 2024

National Institute of Science and Technology Policy,
MEXT

IGAMI Masatsura

VER241217



P .
r‘r'Jls'_"E .. Structure of this document

Macro-level situation of research activities in Japan

Analysis of the relationship between inputs and outputs
Distribution of the number of papers in the university sector
Changes in global research trends

Awareness of the research environment at universities among researchers
on the ground

Understanding of the research process
m Changes in research activities



TECHNOLOGY
POLICY

—ﬁpm Organization of NISTEP

Organizational character

The National Institute of Science and Technology Policy (NISTEP) is a national
research institute under the direct jurisdiction of the Ministry of Education, Culture,

Sports, Science and Technology (MEXT).

Organization

Director
General

(2021.4

{Research Sector) — 1st Theory-Oriented Research Group

Theoretical and empirical studies and research
on effects of S&T on the economy and society

2nd Theory-Oriented Research Group

Statistical studies and research on R&D
promotion systems of S&T

1st Policy-Oriented Research Group

Empirical studies and research on conditions
for promotion of S&T, such as personnel,
relationship of S&T with people and society

2nd Policy-Oriented Research Group

Empirical studies and research on industry-
academia collaboration,

Center for S&T Foresight and Indicators

Theoretical / Empirical studies and research
on S&T trends and foresight

Theoretical / Empirical analysis and research
on S&T activities of S&T policies

Research Unit for Data Application

Studies and research for Data Application on
S&T policies

Research Support

{ Sectar ) General Affairs Division

Personnel, welfare, archives, accounting,
supplies, and maintenance

Planning Division

General coordination and planning of
surveys and research, PR

(Our mission)

m Contribute to the advancement of Japan's
science and technology by providing
evidence to support the enhancement of
policy formulation.

(Examples of research items of our group)

m Science and Technology Indicators

m Various analyses of scientific papers
Benchmarking of scientific research
University Benchmarking
Science Map

m Analysis focusing on the university's
input, output, and research process
m Comprehensive Attitude Survey on the

State of Science and Technology
(NISTEP TEITEN Survey)



_I_IJI;E'_'p Budgetary and Decision-Making Relationships in S&T
NEd © Policies and the Role of NISTEP

Government
Cabinet Prepares and submits Funding Agency
budget + JSPS
Cabinet Office «JST
« AMED
*NEDO
Other agencies and foundations
Ministry of
Finance Competent _r"rl_l P Universities and researct
(budget authoritres ymow . jnstitutions
preparation mE?I'(;r N ‘ggg:g;oww - National university
and « MHLW « Public and private universiti
management) . - National research and
’ development corporations
Through research, NISTEP - Companies, etc.

provides indicators and
evidence for decision-making
and strengthen research
capabilities.

Researchers/research teams
- Individual research, academic
societies, etc.

Contributions to society and citizens
Publications and presentations, patent applications and technology transfers, policy proposals and social
implementation, education and human resource development, dissemination and awareness-raising of
S&T, creation of start-ups and ventures, industrial innovation, regional revitalization, international
cooperation and diplomacy, resolution of social issues, advice on policy planning, promotion of ethical
and social debate, etc.
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“Japanese Science and Technology Indicators 2024”, NISTEP, Research Material No.341,
http://doi.org/10.15108/rm341




_I_IJI;E'_'p Top countries/regions in the number of
Ned papers, top 10% and 1% highly cited)

m Regarding the number of papers (fractional counting method), Japan ranks
5th in the world. When focusing on highly cited papers, Japan ranks 13th
and 12th in the top 10% and 1% highly cited papers, respectively.

m China ranks the 1st position in all categories of papers. These rankings are
unchanged from last year.

Al fields 2020 - 2022 (PY) (Average) Al fields 2020 - 2022 (PY) (Average) Al fields 2020 - 2022 (PY) (Average)
The number of papers The number of adjusted top 10% papers The number of adjusted top 1% papers
Country/Region Fractional counting Country/Region Fractional counting Country/Region Fractional counting

Papers Share World rank Papers Share World rank Papers Share World rank

China 541,425 26.9 1 China 64,138 31.8 1 China 6,582 32.7 1
u.sS. 301,822 15.0 2 us. 34,995 174 2 us. 4,070 20.2 2
India 85,061 42 3 UK. 8,850 44 3 UK. 1,031 51 3
Germany 74,456 3.7 4 India 7,192 3.6 4 Germany 7 3.6 4
Japan 72,241 3.6 5| |Germany 7,137 3.5 5| |ltaly 561 28 5
UK. 68,041 34 6 Italy 6,943 34 6 India 560 2.8 6
ltaly 61,124 3.0 7| |Australia 5,151 26 7| |Australia 555 28 7
Korea 59,051 29 8| |[Canada 4,654 23 8| |Canada 480 24 8
France 46,801 2.3 9| |[Korea 4,314 21 9 France 379 19 9
Spain 46,006 2.3 10 France 4,083 2.0 10 Korea 354 1.8 10
Canada 45818 2.3 1 Spain 3,991 2.0 1" Spain 351 1.7 1"
Brazil 45,441 2.3 12 Iran 3,882 19 12| |Japan 311 15 12
Australia 42,583 21 13| |Japan 3,719 1.8 13 Netherlands 300 15 13
Iran 38,558 1.9 14 Netherlands 2,878 14 14 Iran 295 15 14
Russia 33,639 1.7 15| |Saudi Arabia 2,140 1.1 15| |Switzerland 227 1.1 15
Tiirkiye 33,168 1.6 16 Brazil 2,131 1.1 16 | |Singapore 207 1.0 16
Poland 27,978 14 17 | |Switzerland 2,071 1.0 17 | |Saudi Arabia 199 1.0 17
Taiwan 23,811 1.2 18 | |Turkiye 2,052 1.0 18 | |Turkiye 170 0.8 18
Netherlands 23,144 11 19 Egypt 1,826 0.9 19 Pakistan 157 0.8 19
Switzerland 16,723 0.8 20 Pakistan 1,696 0.8 20| |Sweden 150 0.7 20

Note: The number of articles and reviews was counted. Publication year (PY) was used for the year tally. The number of citations is the value at the end of 2023.
Aggregation was performed by NISTEP using Web of Science XML (SCIE, the end-of-2023 version) provided by Clarivate Analytics.
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Bd © papers in the selected countries

m The number of scientific papers from Japan has been increasing since the
mid-2010s. Although the number of top 10% papers has been decreasing,
there are recent signs of stabilization.

[The number of papers [The number of adjusted top 10% [The number of adjusted top 1%
(FC, All Fields] papers (FC, All Fields) ] papers (FC, All Fields) ]
- - 16,000 - 70,000 2,000 r ~.7,000
160,000 —e— Japan Germany 600,000 —e— Japan Germany CHina —e— Japan Germany China
- ==-France UK. China --=-France UK. 800 -==-France UK.
140,000 | Korea - - -U.Srright axis 14,000 Korea - - -USrightaxis || 60.000 ' Korea - = -U.Scright axis L 6000
—— China:right axis - 500,000 —a— Chinaright axis ' —— China:right axis ’
1,600
120,000 12,000
- 50,000 1,400 - 5,000
- 400,000
10,000
100,000 1.200 \
- 40,000 ‘4,000
J.S. U.S.
80,000 -+ 300,000 8,000 U.s. 1000
Japan
- 30,000 - 3,000
800
60,000 6,000
- 200,000
- 20000 600 - 2000
40,000 4,000 . Japan
400 3
- 100,000 < Japan
20,000 2,000 - 10,000 1000
200
0 0 0 ke & T T A Y B A 0 0 AAAAAAAAA T T T T Y A A | 0
1982 86 90 94 98 02 06 10 14 18 2021 1982 86 90 94 98 02 06 10 14 18 2021 1982 86 90 94 98 02 06 10 14 18 2021
three-year moving average (PY) three-year moving average (PY) three-year moving average (PY)
(Fractional counting method) In the case where one paper is co-authored by Japanese Organization A and US Organization B, this method counts Japan as 1/2
Not and the U.S. as 1/2. This indicates the degree of contribution to the production of papers.
ote .

1)The number of articles and reviews was counted. Publication year (PY) was used for the year tally. The number of citations is the value at the end of 2023.

2)The number of top 10% (top 1%) papers is the number of papers whose number of times cited (the value at the end of 2023) is in the top 10% (1%) of cited papers in the field concerned (22
fields) each year. The number of adjusted top 10% (top 1%) papers is the number obtained by extracting the number of top 10% (1%) papers and then this extracted number so that it is 1/10 (1
/100) of the number of papers in terms of real numbers.

Aggregation was performed by NISTEP using Web of Science XML (SCIE, the end-of-2023 version) provided by Clarivate Analytics.



_gEP  Citation structures by country/region in terms
NEdl : of the top 10% highly-cited papers

m The citation structure of papers has changed over the past two decades,
and the presence of China and the Global South has increased. Specifically,
Iran, Egypt, Pakistan, and Saudi Arabia, about 70% of citations are self-
citations and citations from China and Global South countries (2020-2022).

(A)2000-2002 (B)2020-2022

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
China 40 15 14 4 China 62 10 12 2

ltaly 12 - 22 10 3 ltaly 13 T 2 13 3

France 10 - 21 9 3 France 6 JNES 21 i3}
Germany 13 |- 21 9 3 Germany 10 RN 21 10 3

o} UK 1 23 B 9 2 5] UK. 8 21 12 2
Canada 0 Y 21 9 2 Canada (6 T 20 12 2

UsS. 3@ v 19 8 2 UsS. 24 TN 1T 10 2

Japan 17 |NETANN 18 9 3 Japan 10 |NETIN 17 1 3
Netherlands 7 21 8 2 Netherlands 5 Y- 21 9 2

— Switzerland [5 | 20 93 — Switzerland [4 N7 21 9 2
o Belgium 5 Y . 22 10 3 © Belgium (2 22 10 2
3 Sweden 6 | 23 9 3 3 Sweden [4)INENENE 22 10 3
= Spain 11 19 12 3 = Spain 8 [N 19 13013
o Poland 8 Y <IN 20 12 4 a Poland 6 RN 20 16 4
2 Australia 1018 10 2 o Australia 6T 16 14 2
© Korea [ 12 |ENNNNFYIN 13 15 4 © Korea [0 |ENNFEINNNN " 12 17 3
Tirkiye 15 v 16 22 3 Tirkiye 11 ST 14 30 3

Other  Taiwan __12 | 18 17 1 Other _Taiwan_ ¢ IIFEI5 . 21 1
Brazil 15 [ 20 14 3 Brazi 9 [NEI 22 14 3

< India 20 NPT 16 3 - India 19 |EEANNN"" 16 20 3
3 ran 25 |15 0 3 2 ran 15 T 5 2 3
= Singapore 5 JEENNETI 19 16 4 = Singapore 4 JNNFZINN 15 12 2
8 Egypt 7 IR 21 29 3 S Egypt 15 JEESEMEN14 35 3
@ Pakistan 10 JET I 15 22 3 @ Pakistan 12 JWNEENM14 33 3
Saudi Arabia 4 IEEEENE 20 23 3 Saudi Arabia__ 10 _JIIEEIL14 34 3

O Home country/region (country/region self-citations) = G7 OECD (Exclude G7) mChina Global South Other

(Note 1) The number of articles and reviews was counted. Publication year (PY) was used for the year tally. Citation counts are analyzed by the fractional counting.

(Note 2) The citation structure of the adjusted top10% papers was analyzed for the top 25 countries/regions, ranked by the number of adjusted top 10% papers (fractional counting, 2020-2022 average).
(Note 3) Citations from the Home country/region (country/region self-citations) are included in the country self-citations and excluded from other applicable categories.

(Note 4) Countries and regions of the Global South are those participating in the Voice of the Global South Summit 2023 (https://mea.gov.in/voice-of-global-summit.htm) and the Group of 77 (G-77,
http://www.fc-ssc. org/en/partnership_program/south_south_countries).

Based on Clarivate Web of Science XML (SCIE, version at the end of 2023), compiled by the National Institute of Science and Technology Policy. 8
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_I_I_II;E'_IP Trends in R&D expenditure and number of
Bd : researchers at universities in benchmarking countries

[Nominal amount of university R&D

expenditure (OECD PPP conversion)] [Number of researchers in universities]

Trilion Yen Ten thousand researchers

12 .
- EU-27
0 )
,— USA 50
8
40
6
CHN
4 DEU
20 |
/JPN(OECD)
2 i GBR 1o
Y \FRA
o LoSTTTC A v KOR o
1981 85 89 93 97 01 05 09 13 17 2022 Year T e e vent

Note: 1) Japan (OECD estimate) is the research and development expenditure corrected considering the degree of involvement
in research for the personnel cost part of Japan's university sector.
2) The number of researchers is shown in FTE (Full-Time Equivalent) values.
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Program
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m In FY 2023, the number of enrollments in the graduate school doctoral
programs increased to about 15,000, a 4.4% increase over the previous

year.
(A)Number of students enrolled in (B) Number of recurrent students
the doctoral program newly enrolled in graduate schools
10,000 people 10,000 people =3 Recurrent
20 20 50.0%  Students
18 1 O Others
1 0/I:lFresh

16 4 Students
5 - OSocial 48.6%
E14 science 15 4
> Pt
S 12 | | O Humanities gggar(r)ént
Y— . 0,
g | 30.0% Students
g i .
£ 1.0 I:lMgdmaI 10
2 sciences |
(0] -
A DAgricuttural ~ 21.7% | 20.0%

06 F sciences

| OEngineering
0.4 10.0%
02 ONatural
sciences
0.0 T 0.0%
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Source:
“Analyses on the production of scientific publications in Japanese universities using long-term input and output
data”, NISTEP, Discussion Paper No.180, http://doi.org/10.15108/dp180
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P . :
_F'EIE‘I_'M Purpose and characteristics of the Analysis

(Purpose of this analysis)

m To examine long-term trends (1981-2017) in input (researchers and R&D
expenses) and output (natural science papers) in Japanese universities,
identifying factors behind Japan's historical growth in publications and recent

stagnation.
(Characteristics of this analysis)

m This analysis highlights causes for changes in paper counts from the 1980s to

today.

(Previous Studies)

m Econometric studies suggest Japan's stagnation in research papers is mainly
due to researcher numbers and available research time.

| Authors Methodology . Findings

National Institute of Multiple regression analysis of various
Science and input information and the number of
Technology Policy, papers in universities

2005

Yonetani, Ikeuchi & Fixed-effect model applied to 142
Kuwahara, 2013 universities

Aoki & Kimura, 2016 Analysis using growth accounting

Toyoda, 2019 Multiple regression analysis of various
input information and the number of
papers at the national level

Key factors affecting the total number of papers in national
universities: (i) number of doctoral students, (ii) number of
faculty members, (iii) number of postdoctoral researchers.

When looking at time series changes within universities, the
number of faculty members, self-funding (internal use), and
personnel expenses positively correlate with the number of

papers.

The primary cause of the stagnation in the number of papers
at national universities is the reduction in research time

A strong correlation was found between the number of
researchers converted to full-time research equivalents and
the number of papers.

12



_I_l.II;E'_'p Results of regression analysis (All Universities in the
Ned © Fields of Science, Engineering, and Agriculture)

Increase due to increases in doctoral

Q
< 3,500 o students and faculty members
g 3,000 “
= 5 500 Contribution of Raw! Decrease in faculty research time percentage
» , Actual  Material Costs s, and stagnation in facultxgrowth
Q Value L
Q 2,000 !
a © i Stagnation in doctor students
= @ 1,500 i and raw material costs
O >_ 1 .
- un H -
o > 1,000 —
'g o > j M ]
> k L ||
S g 50 i i - ﬂ
Z a 0 I K s |_| |
Q o A =g T = u O - . n L -
< i I:I J U J \‘\\ ‘/r d u H
k= 500 Estimated -—E ﬁ i
Value ]
Q |
Sh -1,000 Il=
c |
P -1,500
(@) N < 1N O N0 OO O A N N < 1D ONOO OO O d AN N I D ONO OO I AN N < I O
0O 00O 0O 00O 0 0 O O OO O OO OO O O OO OO OO O O O O O O O O O O ™ ™ ™ ™ I «
A O OO OO OO O OO O O O O OO O OO O OO O OO O OO0 O O0OO0oO O o o o
™I 1 1 ™ A A A AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN
[IFTE faculty [IFTE doctoral students [T Cost of raw materials
[ 1FTE other researchers [_10ther expenses [1Tangible fixed assets
_1Year dummy Predicted Number of Papers —=Actual Number of Papers

Note: The regression analysis used a two-year lag between inputs (number of researchers and R&D expenses) and outputs
(number of papers). For example, the 2010 data uses 2009-2010 paper changes and 2007-2008 input changes. The
shaded area with the predictions indicates the 95% confidence interval.

13



Distribution of the
number of papers in
the university sector

ﬁﬁp
N

NATIONAL
INSTITUTE OF
SCIENCE AND

TECHNOLOGY
POLICY

Source:
" Benchmarking Research Capability of Universities in Japan, the United Kingdom and Germany 2023”, NISTEP,
Research Material-340, https://doi.org/10.15108/rm340




_rrlsrTE"P Comparison of universities in Japan, the UK, and
Ned Germany by university group

m Group 1: Four, Five, and two universities in Japan, the UK, and Germany,
respectively.

m The number of Group 2 universities is the largest in Germany (34).

m In the UK and Japan, the number of universities in Groups 2 and 3 is
almost the opposite.

m More Group 4 universities are in Japan than in the UK and Germany.

The number of Universities by University Group in Japan, the UK, and Germany
(based on publication share in 2017-2021)

University Publication share in all
universities of a target country mn Germany

Group 1 4.0% or more

Group 2 1% or more and less than 4.0% 14 21 34

Group 3 0.5% or more and less than 1% 28 16 14

Group 4  0.05% or more and less than 0.5 133 63 33
Total (Sum of groups 1 to 4) 179 105 83
Total number of universities 807 295 422

Note 1: Classification based on the publication share in natural science. The publication share represents the proportion of a university in all universities of a
target country

Note 2: The number of universities in each country is taken from [FEEIMNEDEEBERET] of the Ministry of Education, Culture, Sports, Science, and Technology

Note 3: The total number of universities in Germany includes universities of applied sciences (Fachhochschulen (FH)), universities (including some technical
universities and medical universities), teacher training colleges, theological universities and art universities. 15



_r,JIS.—r'EP The trends of the number of papers of universities in
NEdl © Japan, the UK, and Germany by university group

m In Japan, each university group accounts for a similar share.

m Group 2 has the largest share in the UK; together with Group 1, they
produce about 70% of papers.

m In Germany, the proportion of Group 2 is substantial, and papers in Group
2 alone account for about 70% of the total.

JPN GBR DEU

60,000 60,000 60,000

50,000 II 50,000 7:665(ad%) 50,000

-
-

40,000 ’—I , SRRRRIdeSN(28%) |, 0, _==" 6,552(12%) . 40,000

30,000 - ol s (1at,) 30,000 = R 30,000

20,000 - 20,000 -

10,000 10,000

(Note 1) Articles and reviews were analyzed using the fractional counting method. The figures are three-year moving averages.
The NISTEP compiled the data based on Clarivate Analytics' Web of Science XML (SCIE, end of 2022 version). 16



_rrlsrTE"P Distribution of papers in Japan, the UK, and
Bd © Germany (2017-2021)

POLICY

)

(Note 1) Articles and reviews were analyzed using the fractional counting method. The figures are three-year moving averages.

Japan is smaller than those in the UK and Germany.

m The structural differences are remarkable in top 10% highly-cited papers.

4000

n Number of Papers (2017-2021 Average) m GBR
Q
Q. |
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Q i
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University Ranking

The NISTEP compiled the data based on Clarivate Analytics' Web of Science XML (SCIE, end of 2022 version).

m The number of papers from universities that follow the large universities in

17
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Identifying the strengths of Japanese universities by
their leadership in research fields

m We identified Japanese universities that lead international collaborative
papers, ranking in the top 10 domestically across 19 natural science fields.

m While many of the top 10 universities are from groups 1 and 2, several
from groups 3 and 4 also rank highly.

Japanese universities leading international collaborative papers
(Top 10 universities in Japan, 2017-2021)
2G 3G

Kyoto Univ., Univ. of Tokyo,
Osaka Univ., Tohoku Univ.
Tohoku Univ., Osaka Univ.,
Univ. of Tokyo, Kyoto Univ.
Univ. of Tokyo, Kyoto Univ.,
Osaka Univ., Tohoku Univ.
Univ. of Tokyo, Kyoto Univ.,
Tohoku Univ., Osaka Univ.

Chemistry
Materials Science
Physics

Space Science

Univ. of Tokyo, Kyoto Univ.,

G SEEes Osaka Univ., Tohoku Univ.

Univ. of Tokyo, Kyoto Univ.,
Osaka Univ., Tohoku Univ.
Univ. of Tokyo, Kyoto Univ.,
Tohoku Univ., Osaka Univ.
Univ. of Tokyo, Kyoto Univ.,
Tohoku Univ.

Mathematics
Engineering
Environment/Ecology

Univ. of Tokyo, Tohoku Univ.,

Geosciences X
Kyoto Univ.

Univ. of Tokyo, Kyoto Univ.,
Osaka Univ., Tohoku Univ.
Univ. of Tokyo, Kyoto Univ.,
Osaka Univ., Tohoku Univ.

Clinical Medicine
Psychiatry/Psychology

IV EIRSG NS Univ. of Tokyo, Kyoto Univ.

Univ. of Tokyo, Kyoto Univ.,
Osaka Univ., Tohoku Univ.
Univ. of Tokyo, Kyoto Univ.,
Osaka Univ., Tohoku Univ.
Univ. of Tokyo, Osaka Univ.,
Kyoto Univ., Tohoku Univ.
WISV ETRE] (eI [oIs 2“8 Univ. of Tokyo, Kyoto Univ.,
Genetics Osaka Univ., Tohoku Univ.
Neuroscience & Univ. of Tokyo, Kyoto Univ.,
Behavior Tohoku Univ., Osaka Univ.
Pharmacology & Univ. of Tokyo, Osaka Univ.,
Toxicology Tohoku Univ.

Biology & Biochemistry
Immunology

Microbiology

& Animal

7

1[4 Kyoto Univ., Univ. of Tokyo

9 fields

Kyushu Univ., Hokkaido Univ., Tokyo Institute of Technology,
Nagoya Univ., Hiroshima Univ.

Kyushu Univ., Hokkaido Univ., Tokyo Institute of Technology,
Nagoya Univ., Univ. of Tsukuba

Nagoya Univ., Tokyo Institute of Technology, Kyushu Univ.,
Univ. of Tsukuba, Hokkaido Univ.

Nagoya Univ., Tokyo Institute of Technology, Hokkaido Univ.,
Hiroshima Univ.

Waseda Univ., Kyushu Univ.

Waseda Univ., Nagoya Univ., Kobe Univ., Tokyo Institute of
Technology, Hokkaido Univ.

Kyushu Univ., Tokyo Institute of Technology, Hiroshima Univ.,
Waseda Univ., Hokkaido Univ., Nagoya Univ.

Hokkaido Univ., Kyushu Univ., Hiroshima Univ., Univ. of
Tsukuba

Hokkaido Univ., Nagoya Univ., Kyushu Univ., Univ. of
Tsukuba, Tokyo Institute of Technology, Hiroshima Univ.,
Kanazawa Univ.

Tokyo Medical and Dental Univ., Nagoya Univ., Keio Univ.,
Hokkaido Univ., Okayama Univ.

Keio Univ., Chiba Univ., Kyushu Univ., Waseda Univ., Nagoya
Univ., Tokyo Medical and Dental Univ.

Kyushu Univ., Hiroshima Univ., Hokkaido Univ., Univ. of
Tsukuba, Nagoya Univ.

Nagoya Univ., Hokkaido Univ., Kyushu Univ., Univ. of
Tsukuba, Hiroshima Univ.

Hokkaido Univ., Chiba Univ., Kobe Univ., Tokyo Medical and
Dental Univ.

Hokkaido Univ., Okayama Univ.

Hokkaido Univ., Nagoya Univ., Univ. of Tsukuba, Hiroshima
Univ., Kyushu Univ.

Keio Univ., Univ. of Tsukuba, Kyushu Univ., Chiba Univ.,
Nagoya Univ.

Kyushu Univ., Hokkaido Univ.

Hokkaido Univ., Kyushu Univ., Nagoya Univ., Univ. of
Tsukuba, Kobe Univ.

Note: The red text indicates the university ranked 1st domestically.

Kumamoto Univ.

Shinshu Univ.

Ehime Univ.

Nihon Univ.

Tokyo Univ. of Agriculture and Technology, Ehime Univ.

Juntendo Univ.

Tokyo Univ. of Agriculture and Technology, Tottori Univ.
Tokyo Univ. of Agriculture and Technology

Nagasaki Univ., Juntendo Univ.

Nagasaki Univ., Tokyo Univ. of Agriculture and Technology,
Kagoshima Univ.

Yokohama City Univ.

Juntendo Univ.

Univ. of Toyama, Kumamoto Univ., Tokushima Univ., Tokyo
Univ. of Agriculture and Technology, Nagasaki Univ.

Tokyo Univ. of Agriculture and Technology, Kagoshima Univ.

OIST

National Graduate Institute for Policy Studies

Japan Advanced Institute of Science and Technology, Univ. of
Aizu, Muroran Institute of Technology, Univ. of Electro-
Communications

Univ. of the Ryukyus

Tokyo Univ. of Marine Science and Technology

Obihiro Univ. of Agriculture and Veterinary Medicine

Univ. of the Ryukyus

18
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Source:
"Science Map 2020”, NISTEP, NISTEP REPORT No0.196, http://doi.org/10.15108/nr196




_I_l.II;E'_'p Scientific research has been expanding
Ned @ over time

m The number of RAs increased by 54% from the Science Map 2002 to 2020

Increasing of the number of scientific publications; Expansion of research community
due to participation of emerging economies such as China. Emergence of new research
area; division of an existing research area.

Science Map 2002-2020: Research expands (orange circle) in chemical synthesis,
nanoscience, quantum information processing, and materials research.

Science Map 2010-2020: Al-related research areas and social science-related research
areas emerge at the bottom of the map (white circle).

598 765

« + Science Map 2002

Data sources: NISTEP conducted analyses based on Essential Science Indicators (NISTEP version) and Web of Science XML (SCIE, as of the end of 20
2021).
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B
_rrls'_ij Categorization of RAs by Sci-GEO chart >

m Japan has a small percentage of participation in research areas (small
island type) that have the potential to become the seeds of new research.

Sci-GEO Chart

Science Map)

Science Map &

Research areas with
continuity and large scale

Buons

Peninsula type Continent type

Research areas with the
potential to become the
seeds of new research

(@)
o)
«Q
>
=3
<
@
[72]
©
®
o
),

Small island
type

Island type

SYY Jayio yum abeyul saniubon

NO YES

Ny ey
=n

[Time]

Data sources: NISTEP conducted analyses based on Essential Science Indicators (NISTEP version) and Web of Science XML (SCIE, as of the end of

2021).

( Chart represents geographical characteristics of Research Areas on

Continuity from the previous science map

100%
90%
80%
70%
60%
90%
40%
30%
20%
10%

0%

21%m24%
Continent-type

Balance of each Sci-GEO type
in Scinece Map 2020

Small Island-type . }».‘.'._
b co 3% n

|

&

1

World USA GBR DEU JPN CHN
(919) (766) (525) (447) (283) (605)

21



Awareness of the
research environment
at universities among
researchers

NATIONAL
INSTITUTE OF
SCIENCE AND

TECHNOLOGY
POLICY

v

Source:
“"Analytical Report of Comprehensive Survey on the State of Science and Technology in Japan (NISTEP TEITEN
Survey 2023)”, NISTEP, NISTEP REPORT No.201, http://doi.org/10.15108/nr201




_gEP  Comprehensive Survey on the State of Science and
NEdl  Technology in Japan (NISTEP TEITEN Survey)

A survey to qualitatively understand changes in the situation of science, technology, and innovation, through the
awareness of researchers and experts (the science and technology version of the Bank of Japan's Tankan
survey).
« During the period of the 6th Science and Technology Innovation Basic Plan (FY2021-25), the same survey will be
conducted once a year on the same group of people.
« NISTEP TEITEN Survey 2023 is the third survey during the 6th Basic Plan (conducted from September to December 2023,
collection rate: 88.3%)

Aggregation of subjective opinions Question Category (Total number of questions: 65)

(6-point scale from “Insufficient" to “Sufficient ")
If respondents have changed opinion from the previous year, we asked them to
provide the reason for the change (Reason for change in opinion)

Young researchers, Young students aspiring to become
1. Research personnel researchers, Female researchers, Foreign researchers,
Evaluation of researchers

Researchers at universities,
public research institutes, etc.
engaged in R&D
Approx. 1,500

Research resources, Research facilities and equipment,
Transformation of research activities

2. Research Environment

ma;tt?tftle?i:?cce researchers at universities, public research M e WA\ 1)< Academic research and basic research, Government
, etc,

Researchers of priority programs, humanities and social sciences Research Support research funding management

Condition: Answer the situation on department or organization.
Solid line: Mainly answer part

Dotted line: Partial answers 4. Industry-academia- .
ry Knowledge-based value creation, Intellectual property

governme_nt management, Regional revitalization, Innovation talent
collaboration and the |[EFYNPRTSssasY

local communit

Experts =T 5. University functional
Approx. 800 respondents = expansion and Univers_ity management, University functional
strategic management [Iutalatl

University management, management of public research institutes, companies
(large companies, small and medium-sized companies, university-launched . . . . - . " .
ventures), and those with a bird’s-eye view (A member of the councils). A Relationship W't_h _SOC'ety{ Ut'l'za_tlon of comprehen:slve
N o 6. Science, Technology, knowledge", Building an innovation system, Promoting
Condition: Respondents answered the situation from the GO Bl Je (=184 open innovation, International collaboration, Research
perspective of Japan as a whole. integrity

Questions were asked to groups of respondents with

g'sﬁﬁqrfgﬁ ggrsgsgig\l/; s, and the results were compared In-depth survey based on the situation at the time of the

survey 23
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Matters for which continuous awareness of issues
has been identified

m The index in “Number of doctoral students with desirable competencies (Q105)" is the
lowest and the index is declining among university natural science researchers.

m The index for "securing recurrent funding (Q202)" has declined particularly sharply
since the 2021 survey.

and list of index changes from the 2021 survey

Index (weather mark) of the 2023 survey for all university natural science researchers

Changes from

A

*

the 2021 O
ARERY
survey A
y N\
Q103 Expanding indefinite employment for young
Q108 Number of female researchers researchers
Q111 Efforts to attract and retain outstanding foreign Q104 Establishment of an environment for young Q110 Devising a human resources system to enable Q601 Activities to promote public
researchers researchers to pursue their studies abroad female researchers to play an active role understanding for science,
Q204 Efforts to secure research time Q106 Environmental improvement for students to enter the i technology, and innovation
Q205 Developing or securing specialists in research doctoral program tesults Q603 Research activities that take
management Q107 Diversifying career paths for PhD holders Q212 Utilization of publicly available and shared research [into account social significance and
Q209 Progress in transforming research methodologies Q109 Support for female researchers to play an active role Jdata and results value
Stable based on ICT technology Q113 Treatment of researchers based on their Q213 Diversification of methods for publishing research Q614 Researchers' awareness of
(-0.3~+0.3) Q301 Environment for exploring new themes and assessment results risk factors associated with the
conducting challenging research Q405 Management of intellectual property resulting from Q401 Initiatives for organizational collahorationwith the . [internationalization of research
Q304 Connecting R&D results to innovation research and development private sector activities
Q403 Transferring academic knowledge to ventures Q604 Collaboration among different disciplines (when Q402 Reflecting ideas into R&D through collaboration with |Q615 Organizational efforts to
Q404 Human resource mobility and exchange with the setting up research projects based on social issues) the private sector address risk factors associated with|
private sector Q605 Collaboration among different disciplines (when Q407 Development of human resources that contribute to  [the internationalization of research
Q410 Develop human resources with an entrepreneurial conducting R&D based on social issues) regional development activities
spirit Q613 Adequacy of the Japanese system for international Q602 Research activities co-created with diverse entities
jointresearch Q612 International collaboration in science and technology
A .
0102 Number of young researchers independently
conducting research and development
(2203 Securing competitive funding Q112 Introducing multi-faceted assessment of researchers
206 Level of research facilities and equipment Q201 Status of Research Infrastructure
s N . . . 2! ibility of shared ri rch faciliti n 207 hanisms for sharing r rch facilities,
Q303 Internationally outstanding achievements in basic R 0.8 Feeeeeld . eiretiEres .es_ea Cliciesiand Q N SEENTD . s forshal g. e;ea ch fac X es.
Pquipment outside the organization equipment, and instruments within the organization
EECETG 0305 Functions according to the role of the fundin Q308 Content and frequency of interim- and post-
Decline Q105 Number of doctoral students . |Q306 Securing research funding for competent mid-level L 9 9 ! a Y h P 5 Q210 Going remote in research
N X " brganization evaluations of government public research funding R
(-0.6~-0.3) jwithdesirable competencies and above researchers ) e . . - . . exchange, education, etc.
L . . (0309 Diversification of perspectives for research project Q501Ability to collect and analyze information on the
Q307 Accessibility of government public research funding . R .
Q406 Securing funds to utilize the seeds generated b pvaluation organization's education / research and management
9 9 Y (2408 Research and innovation that contributes to regional |Q502 Efforts to promote self-improvement by making the
research and development o PR R A
evitalization most of the organization's individuality and characteristics
(0409 Fostering R&D personnel in response to changes in [Q503 Efforts to secure various financial resources
Bociety and industry
Significant
Decline Q202 Securing recurrent funding

Note: The index for university natural science researchers as a whole (weather symbol) is on the horizontal axis, and the index difference from
the 2021 survey is on the vertical axis, and the stationary questions are arranged in a matrix.
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m The index for Q105 remains relatively low and has declined in many attributes. For
Q106 and Q107, the index for Group 1 and 2 universities is relatively high.

m The index for those adopted to the doctoral student support program is high overall,
but the difference for Q105 is small.

Active researchers Experts

Natural science researchers at universities Univ

Univ. group researche managem

. tl |
Young students aspiring to become researchers -  Group 1 | Olhers IS entleve

a1os unber i s \w\\\\\\w

105: Number of doctoral students with desirable
2.1(-0.3) 29(04) 1.9(-0.5) 2.1(0.0) 1.9(-0.2) 2.3(-0.3) 2.0(-0.1) 1.9(-0.6) 30(02)

Q106: Environmental improvement for students to enter the O b t)) O O b Q O b
doctoral program AERY\

41(-01) 4.8(-0.1) 46(0.0) 3.7(-0.1) 3.6(-0.2) 4.5(-0.2) 3.5(-0.1) 3.0(-0.5) 4.6(+0.1)

Q107: Diversifying career paths for PhD holders O O O WAL N O R YN O

3.6(-0.2) 4.3(0.0) 4.2(-0.3) 34(01) 23(00) 4.1(-0.2) 2.9(-0.1) 2.5(-0.3) 4.4(+0.2)

Examples of reasons for increasing the degree of Example of reasons for lowering the degree of sufficiency
sufficiency

» Because financial support for doctoral students (including + Fewer Japanese students are entering doctoral programs
policy programs such as JST SPRING, as well as the (Q105)
university's own programs) has been enhanced (Q106). « The fields of doctoral students are unevenly distributed
(Q105)

I think that society as a whole needs to raise the value of
the doctoral degree. D. degrees need to be more rigorously
screened (Q105).

7¥3: "Adopted" in “Doctoral students support programs" refers to respondents belonging to universities that have been adopted by the

Programs to support doctoral students.
25
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_rrl';_ij Status of research resources

m The indices for Q202, Q204, and Q205 are small, and the indices for many attributes
have declined for Q201 to Q203.

Active researchers Experts

Natural science researchers at universities Nat. sci.
researche

Univ. group rs at nat researche| managem | managem

All -
Group 3 | Group 4 inst. ent level | ent level
b b ARR AR R R T\

45(-0.5) 5.0(-0.4) 4.6(-0.7) 4.4(-0.1) 4.1(-0.8) 4.2(-0.8) 3.3(-0.2) 3.1(-0.6)

OOROL

Univ. Nat. inst.

Research resources

s

Q201: Status of Research Infrastructure
¥ Research infrastructure: university libraries, access to
research information such as academic papers, data
platforms, research information networks

f Y
-
—_—
o
-]
-

S}

Q202: Securing recurrent funding W RN
¥Fundamental expenses: internal research expenses, etc. 3.0(-0.6) 3.3(-0.4) 2.4(-0.8) 2.6(-0.7) 3.6(-0.5) 3.9(-0.5) 3.3(-1.1) 3.5(-0.2) 2.8(-0.7)

(L

Q203: Securing competitive funding O b O

43(-0.5 5.0(-0.1) 4.2(-0.9)

w
<o
—_—
o
o
—

A

43(0.0) 5.2(0.0) 49(-1.1) 3.9(-0.2)

O I O ¥
-

Q204: Efforts to secure research time Vaad Vaad A T
2.6(-0.2) 3.0(-0.2) 2.6(-0.2)

\\\\\\ \\\\\\ \\\\\\ \\\\\\
2.6(-0.1) 3.1(-0.1) 2.9(-0.4) 3.4(0.0) 4.2(-0.1)

\ \\\\\\ \\\\\\ \\\\\\ :

2.3(+0.1) 2.5(-0.2) 2.6(0.0) 3.2(-0.1) 3.6(+0.2)

[\
N
—_—
o
w
~—

O

Q205: Developing or securing specialists in research

management AL AL
26(0.1) 3.2(+0.2) 2.6(-0.4)

Examples of reasons for increasing the degree of Example of reasons for lowering the degree of sufficiency
sufficiency

» Support by research administrators has been activated « Due to the depreciation of the yen and the rising cost of
(Q205) labor, utilities, and commodities, basic expenses are
inadequate or are being substantially reduced (Q202)
« University workload other than research is too much (Q204)
« Administrative workload of researchers is increasing year by
year (Q204)

N
L
e -
“-

v
o
o
=
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Status of academic research and basic research

m The index is low for all questions, and the index declines for many attributes. The
perception that it is insufficient has not changed since the 2021 survey.

Natural science researchers at universities

Academic research and basic research

Q301: Environment for exploring new themes and conducting O

challenging research My
3.3(-0.2)

Q302: Diversity in basic research O
\ ) \\\

3.0(-0.3)

303: Internationally outstandinag achievements in basic

research AR
2.9(-0.4)

Q304: Connecting R&D results to innovation :
\ Y \\\
3.1(-0.2)

Active researchers

Nat. sci.

researche

rs at nat.
inst.

Nat. inst.
managem
ent level

Univ.
researche| managem
ent level

Univ. group

Group 1

-

0
20

N
~
w
[3)]
—_
(=]
-
~
w
~
—_
o
]
~
w
B
—_—
~
~
w
=]
—_—
o
]
~—
-~
[=]
—_
o
]
~

O

\\\\\\ \\\\\\ \\\\\\ \\\\\\ \\\\\\ \\\\\\ \\\\\\ \\\ \\\
3.1(-0.1) 2.7(-0.6) 2.9(-0.5) 3.3(-0.1) 2.7(-0.2) 2.8(-0.5) 2.9(-0.1) 2.7(-0.6)
\\\\\\ \\\\\\ \\\ \\\ \\\\\\ \\\\\\ & \\\\\\ \\\\\\
3.1(-0.3) 2.8(-0.5) 27(-0.6) 2.9(-0.4) 3.3(-0.1) 2.2(-0.3) 2.9(-0.2) 3.0(-0.4)
\\\\\ \\\\\ \\\\\\ \\\\\\ : \ \\\\\\ \\\\\\
3.2(-0.3) 2.9(-0.3) 3.0(-0.3) 3.1(-0.3) 3.7(+0.1) 2.4(-0.6) 3.1(-0.1) 3.1(-0.1)

Examples of reasons for increasing the degree of Example of reasons for lowering the degree of sufficiency
sufficiency

+ The diversity of basic research is being secured through the -
FOREST (Fusion Oriented REsearch for disruptive Science
and Technology) program and the reform of the Grants-in- .
Aid for Scientific Research (Q302)

» Progress in the satellite data application business is the
result of the accumulation of past basic research (Q304) .

There is a bias toward non-exploratory, problem-solving
research (Q301)

Research funds are concentrated on certain types of
research, such as research groups and problem-solving
research (Q302)

The relative presence of Japan is declining (Q303)
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p Structure and Proposed Solutions to the Problem of "Research Time Availability"
_,-lJIS'_I'E'_' «  What do faculty members tend to sacrifice when research time is
N‘

SCIENCE AND

wae in short supply?

m About 80% of university faculty members* recognize that they spend less time on
research than ideal. Accordingly, they perceived that activities such as "preparation
and publication of papers and other products,” "conducting experiments and
analyses," and "conceptualization of research (including collection of information
necessary for conceptualization)" were sacrificed as a priority among their research

activities.

% Since the roles of universities are diverse and the characteristics of faculty members differ, we looked here at the
differences from the respondents' ideals.

(Percentage of selections when asked to respond to up to two
items that apply in particular)

Preparation and Conducting Conceptualization Acquisition of new  Acquisition of Research
publication of experiments and of research knowledge and  research funding guidance for
papers and other analyses (including collection of skills students
prOdUCtS information necessary

i I 03 i
39 314 314 2 [ 21 21

Note 1: Results for all respondents in the natural sciences. The percentages are calculated as “the sum of the weights of respondents who selected the relevant item out of the nine options in
either Answer 1 or 2” / "the sum of the weights of the respondents with that attribute”. The remaining three options other than the above are "recruiting laboratory members," "finding and
conducting collaborative research with research partners," and "other”.
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_,-vrl_i Structure of the problem and proposed solutions regarding
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e rasearch time

Faculty perceptions of research time pressures identified Note: Quantitative (areas with yellow background) and qualitative (areas with light blue
through the survey background) findings of the in-depth survey are organized based on the analyst's
subjective view.
Sacrifices in research activities Tendency to give priority to activities that are within
Top issues that had to be sacrificed one's discretion and that require more time and o ]
in research activities thought Top factors limiting research time
Preparation and Conducting experiments Conceptualization of L2 B LT Preparation and o .
publication of papers and and analyses e organizational implementation of lectures University admissions
other products management and practical training
Acquisition of new Acquisition of research Research guidance for L Application for research Student support
knowledge and skills funding students Administrative procedures funding other than lectures

Reduction of "meetings and tasks for organizational
management” is recognized by more than 70% of

management-level employees.
Perceived as being implemented by over 70% of
respondents

Discrepancy
. oF Issues specific to competitive research funds i
The structure of the problem identified ExampleofSalttion
th roug h the su rvey Low selection/fulfillment Inconsistency of rules and = Ity | |
_ aculty leve
rate and volume of regulationsamong [l L e G S
applications programs T P
op Initiatives not Reduction of work
Changes in the external Changes in the internal . Al-based Proposals to improve
implemented by the Automation P efficioncy
- - . Shortage of human organization
Reduction of basic Insufficient Position cuts resources o Tit
expenses — financial Inhibiting Institutional level
i Increase in applications factor D | | | cccccccccccsncncnesesncnnenanes H000COCOO000N00N00000000CO00000000
Reduction resources Research for competitive research
bUdget cuts funding Ef;?en;ézznﬂgaﬂty Expansion of professional Establishment of admissions
" " personnel in administration, and student affairs
We_aker yen and _J Reorganization ’ N ; ) obtained research funding support, and management organizations
higher prices —» | Diversification of thosmeooﬁpn%?_m”y . to concentrate on their
- — operations adoption, burden of research o
Diversification of evaluation at the time of Clarification and Co:ﬁhs:?ni:zrl:::géngfon
university functions _J . . . adoption streamlining of rules research
. A Diversification of
Diversification ~> admissions
measures | |ncrease in faculty Reduction and equalization
Diversification Necessity of = workload Ofumverls)gda;]m'ss'ons
Declining birthrate of students various types Expansion of basic Unify rules for
Diversification of care } expenses competitive research
funding
Response to research . s mplificati
misconduct. et J Inconsistency of _Simplification of
» €lc. > Development of P | administrative procedures ) Shift from inter-
Response to research | <@= organizational Change in management R o
) ocal rules L lioy t id university competition
misconduct, etc. priorities policy to avoid errors to collaboration
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v Laboratory Panel Surve
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m Goals of the Laboratory Panel Survey

Construct a data set to enable analysis of the process of research activities and the factors
that impact them.

Conduct such analyses and give related bodies helpful information (e.g., to increase
“research capabilities” from their perspectives).

m Survey respondents
University faculty members (more than 2,000 out of 3,601)

m Structure of the questionnaire

Information of the respondents and their laboratories; research management activities;
and research project(s).

Part 3: Details of the research projects carried out in the laboratory

Basic information about the respondent Research portfolio of the laboratory
Basic information about the laboratory to which the respondent belongs Basic information about the research project
The respondent's authority and experience in research activities Research and development costs used in the research project
The respondent's work activities Purpose of the research project
What the respondent personally values when conducting research Role of the respondent in the research project

Details of members of the laboratory involved in the research project

Part 2: Status of the laboratory and research management Decision-making in the conduct of the research project

Number of members of the laboratory Details of external collaborators involved in the research project
Research and development expenditure of the laboratory Use of external research equipment, facilities and analytical services
Management of the laboratory Papers produced as a result of the research project
Communication in the laboratory Patent applications produced as a result of the research project
Use of literature resources within the laboratory Other results produced as a result of the research project

Use of digital data and tools within the laboratory

Communication with other laboratories
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p T o - - -
'-‘r”lsrll'jm Critical factors for producing highly-cited papers

B Results summary on top 10% highly-cited paper production

“Science, Engineering, and Agriculture” has more significant items than “Health sciences”.

The “Total R&D budget for the Laboratory” and “Percentage of Research Time"” are
significant and positive.

both

“Responding to Intellectual Curiosity” and “Study Meetings” (positive) and “Securing a
Stable Job” and “Master's/Undergraduate Students Participation” (negative) are significant

in natural sciences.

Results of logistic regression analysis using the presence or absence of
atop 10% paper as the dependent variable (Natural sciences).
50%

50% 50%

(7] (7] (7]
] ] @
2 45% 2 45% o 45%
. Q.
s 40% K o 40% o 40%
2 - ] 2
S 3% - , S 35% S 3%
> s S = >
£ 30% " / g 3% T 30%
g 25% / g 25% g 25%
o 20% et — o 20% o 20%
o | et S~ Leeeet o o
2] 0 / ----- =) 0 | e 15% /
= 15% g 0 - 15% - 0 /
= | e g e N— —
3] eec® /- 3] / o
c 10% T c 10% c 10%
S — .. S ~ S
R T 5% 5 5%
Q Q Q.
o 0% ————————————————————— o 0% o 0%
o 28 L8 L2 E L L E S o 8 = a @ 5 X
S © © 9 © © © © © © o 2 < 2 < 3
% 8 ® 3 B, O KD 6 9 2 £ s 2z
o 2 o " ©
e =
8 E ES =3
L c
I o
Percentage of Research Time Responding to Intellectual Curiosity Study Meetings

Note 1: A logistic regression analysis was conducted on faculty members whose main papers (up to three) produced by
their research projects were included in Scopus. The analysis used the production of top 10% highly-cited papers as
the dependent variable. Dotted lines show 95% confidence intervals.
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What kind of experiences are students gaining
through research projects?

m As students advance through higher education, their roles in research
projects expand, and they gain diverse experiences through the

implementatio

n of these projects.

Experiences gained through research projects
(a) Undergraduate students

Conducting experiments, etc. |

95.1%

Data analysis |

66.8%

Paper writing
Data management -
Research concept 4

Methodology development

Software design/development

111.4%

0 10 20 30 40 50 60 70 80 90 100

[1 Roleplayed in the research project

(c) Doctoral students

Conducting experiments, etc.

89.3% |

Data analysis

Paper writing

Data management 4
Research concept
Methodology development -

Software design/development

{1 205%

87.0% |

71.1%

%

28.8%

41.8% |

0 10 20 30 40 50 60 70 80 90 100

[ Roleplayed in the research project

(b) Master's students

Conducting experiments, etc. 93.8% |
Data analysis 81.5% |
Paper writing | 275% |
Data management -
Research concept {12.0%]
Methodology development { 233%
Software design/development { 167% |

0 10 20 30 40 50 60 70 80 90 100

[1 Role played in the research project

Note 1: Aggregated using valid responses to the relevant RS questions
(results from surveys conducted between FY2020 and FY2023),
based on population estimation.
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Changes in funding and project numbers for joint research
between universities and private enterprises in Japan
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m The amount of “joint research” between Japanese universities and private
enterprises has continuously increased, reaching 100 billion yen in FY2022.

[Trends in the amount of funds received and number of

projects implemented for joint research]

[Trends in indirect costs for joint research]

160 ¥ billions 100,000 ¥billions
m==m Foreign enterprises ' 25 30%
90 s Domestic : micro enterprises 90.000 i |ndirect expenses
mmmm Domestic : small and medium  enterprises ' £ = Indirect expenses.~ Direct expenses 24.5%
mmmm Domestic : foreign-affiliated enterprises S
3 80 1o oreign-aia d 80,000 = 25%
= mmmm Domestic : large enterprises S 20
3 ! b
o =o=Number of projects 2
g 10 70,000 £
S = 20%
=
g 60 60,000 15
Q
8
s 50 50,000 15%
kS
3
E 40 40,000 10
0,
30 30,000 10%
0,
20 20,000 5 |85
5%
10 10,000
0 0 0%
2006 08 10 12 14 16 18 20 2022 FY 2006 08 10 12 14 16 18 20 2022 FY

Note :

1) Joint research: Joint research and development by institutions and private business, etc., in which the other party bears the expenses. Until FY2008, the amount of funding and the
number of projects were classified according to the size of the enterprises - small and medium, micro and large enterprises.,

2) Regarding the breakdown of domestic enterprises, data have been available for large enterprises, small and medium enterprises, and micro enterprises from 2006. However, data of

micro enterprises was provided only up to FY2008, and data of foreign-affiliated enterprises only in FY2019 and FY2020.
3) Direct expenses are those expenses that are directly required for the joint research, and indirect expenses are those expenses for promoting industry-academia collaboration, expenses

other than direct expenses, and administrative expenses.

Retabulation by NISTEP using the individual data of the “Status of Industry-Academic Collaboration at Universities, etc. (obtained on February 28, 2024)” published by the Ministry of

Education, Culture, Sports, Science and Technology.
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m PhD holders account for a large percentage of employees in Japan's
university-launched venture companies.

[Changes in the number of university-launched [Percentage of PhD holders among the
venture com panleS] employees by venture category
(FY2023 survey) ]
Companies 0% 5% 0%  15%  20%  25%  30%
5y()00 T T T T
Research-based ventures(3275)
4,500 - \ \
4.000 Joint-research ventures(977)
' - \
3,500 Student ventures(919)
3,000 P
University faculty and staff ventures(924)
2,500 S \
2000 Relations ventures(950) I
1,500 University-launched ventures total(7271)
1,000 I
500 C
0 Reseachers of general companies(618,551)
1989 92 95 00 05 08 2014 18 20 2023 FY

* The number of university-launched venture companies in * PhD holders account for 19% of employees in university-launched

venture companies, which is substantially higher compared to the

Japan is steadily increasing, with 4,288 companies
(cumulative value) in FY2023. percentage of PhD holders among researchers in general

companies (4%).

Note:

1)Right Chart is sourced from the Survey on University-Developed Venture Businesses (2024), showing the results of the survey of university-launched venture companies identified in the
“Survey on the Establishment of University-Developed Venture Businesses (2024),” of which contact information was available (682/4,288 cases were collected, for a response rate of 15.9%).
2)Figures in parentheses ( ) are the number of employees, and the number of researchers for the figure of “researchers of general companies.” Technology-transfer ventures are not listed due
to the small number of employees.

Source :

Left Chart : METI, “Survey on the Establishment of University-Developed Venture Businesses (2024)”

Right Chart : METI, "Survey on University-Developed Venture Businesses (2024),” General companies : Ministry of Internal Affairs and Communications, “Report on the Survey of Research

and Development” 36
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P : : :
_rrl's_ij Japan'’s situation as seen from NISTEP analysis >

(Macro Status of Research Activities in Japan)
m Due to the increase in the number of papers in other countries/regions, Japan's ranking has

declined in relative terms. In terms of the number of highly-cited papers (Top 10% highly
cited papers), the decline in ranking is remarkable.

m Growth in the number of Japanese researchers and R&D expenditures at universities, which is
small compared to other major countries.

m Compared to FY2003 (when enrollment peaked), the number of enrollments in graduate
doctoral programs in Japan has declined.

m Over the past twenty years, the presence of China and Global South countries has increased
alongside G7 and OECD countries in the production and exchange of scientific knowledge,
leading to a shift in the meaning of highly cited papers.

(Role of mid-tier universities in terms of paper production)

m Universities in the U.K. and Germany have formed a thicker layer of universities following the
top ranks than in Japan.

m Japan also has a number of universities with strengths in specific fields among small and
medium-sized universities in terms of the number of papers.

(Analysis using long-term input-output macro data)

m Factors contributing to the stagnation of the number of papers (in science, engineering, and
agriculture at all universities) in Japan.
Decline in the percentage of faculty time spent on (mid-2000s to around 2010).
Decrease in the number of students enrolled in doctoral programs (since around 2010)

Decrease in the amount of expenditures directly related to the implementation of research, such as the
cost of raw materials (since 2010) 38
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(Changes in global research trends)

m Scientific research continues to expand: Number of hot research areas increased by 54%
from Science Map 2002 to 2020 (from 598 to 919 areas)

m Japan has a small percentage of participation in research areas that have the potential to
become the seeds of new research (small island type).

(Awareness of researchers and experts on the research environment)

m Continued strict perceptions regarding the number of doctoral students with desirable
competencies, securing recurrent funding, efforts to secure research time, status of academic
research and basic research, etc.

m Positive references continued to be made to JST SPRING, which supports doctoral students,
and JST’s FOREST (Fusion Oriented REsearch for disruptive Science and Technology) program,
particularly regarding research time and the state of academic and basic research.
Additionally, unique efforts by universities were also positively highlighted.

m About 80% of university faculty members feel that they have less time for research than ideal,
and tend to sacrifice activities that require more coherent time and deeper thinking, such as
preparing and publishing papers and other results, conducting experiments and analysis, etc.
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(Understanding the research process)

m When focusing on the production of highly-cited papers, the following may be important.
R&D expenditures and research time
An environment that allows research to be conducted while emphasizing intellectual curiosity
Sharing the latest knowledge and enhancing the research capabilities of team members

m These results suggest that it is important to "focus on the environmental aspects that serve
as the source when considering policies and other measures aimed at producing Top 10%
papers.

m Students play an expanding role in research projects as they move up the ladder of higher
education.

(Changes in research activities)

m The number of industry-academia collaborations and university-launched ventures has
increased significantly over the past 20 years.
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m Perhaps it is time to reconsider research capabilities and “foundation for maturing
research capabilities” for the future.

m To achieve this, it is necessary to improve and transform the dialogue, awareness and
behavior of researchers, URA professionals, FA professionals, analysts and policy
makers.

m NISTEP is doing its best, but there are limits to what we can do on our own, and we
need your cooperation and help.

Changes in the environment Changes in the meaning of

surrounding scientific highly-cited papers

research
Development towards Increasing presence of China and
responsible research the global south countries. The
assessment (RRA), meaning of “highly-cited papers”
acceleration Of Open science has Changed Compared to the paSt.

The need for The need for an

understanding of the

multidimensional indi r
ultidimensional indicators research process

Diversification of research Analysis that provides hints for
activities. guiding future actions
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B Starting with the DORA in 2012 and the Leiden Manifesto in 2015, there has been a

rapid acceleration in the revision of research evaluation, the development of
Responsible Research Assessment (RRA), and the promotion of open science.

(The Leiden Manifesto for research metrics)

10.

Quantitative evaluation should support qualitative, expert assessment.

Measure performance against the research missions of the institution, group or
researcher.

Protect excellence in locally relevant research.

Keep data collection and analytical processes open, transparent and simple.
Allow those evaluated to verify data and analysis.

Account for variation by field in publication and citation practices.

Base assessment of individual researchers on a qualitative judgement of their
portfolio.

Avoid misplaced concreteness and false precision.
Recognize the systemic effects of assessment and indicators.
Scrutinize indicators regularly and update them.

(Source) Hicks, D., Wouters, P., Waltman, L., de Rijcke, S. and Rafols, I. The Leiden
Manifesto for research metrics. Nature, 2015, 520(7548), 429-431 (23 April 2015)

42



	スライド 1: Current State of Research Activities in Japan  (Provisional Translation)
	スライド 2: Structure of this document
	スライド 3: Organization of NISTEP
	スライド 4: Budgetary and Decision-Making Relationships in S&T Policies and the Role of NISTEP
	スライド 5: Macro-level situation of research activities in Japan
	スライド 6: Top countries/regions in the number of  papers, top 10% and 1% highly cited) 
	スライド 7: Changes in the number of papers and highly cited papers in the selected countries
	スライド 8: Citation structures by country/region in terms  of the top 10% highly-cited papers
	スライド 9: Trends in R&D expenditure and number of researchers at universities in benchmarking countries
	スライド 10: Number of Students Enrolled in The Doctoral Program
	スライド 11: Analysis of the relationship between inputs and outputs
	スライド 12: Purpose and characteristics of the Analysis
	スライド 13: Results of regression analysis (All Universities in the Fields of Science, Engineering, and Agriculture)
	スライド 14: Distribution of the number of papers in the university sector
	スライド 15: Comparison of universities in Japan, the UK, and Germany by university group
	スライド 16: The trends of the number of papers of universities in Japan, the UK, and Germany by university group
	スライド 17: Distribution of papers in Japan, the UK, and Germany（2017-2021）
	スライド 18: Identifying the strengths of Japanese universities by their leadership in research fields
	スライド 19: Changes in global research trends
	スライド 20: Scientific research has been expanding  over time
	スライド 21: Categorization of RAs by Sci-GEO chart
	スライド 22: Awareness of the research environment at universities among researchers
	スライド 23: Comprehensive Survey on the State of Science and Technology in Japan (NISTEP TEITEN Survey)
	スライド 24: Matters for which continuous awareness of issues has been identified
	スライド 25: Status of young students aspiring to become researchers
	スライド 26: Status of research resources
	スライド 27: Status of academic research and basic research
	スライド 28: Structure and Proposed Solutions to the Problem of "Research Time Availability" What do faculty members tend to sacrifice when research time is in short supply?
	スライド 29: Structure and Proposed Solutions to the Problem of "Research Time Availability" Structure of the problem and proposed solutions regarding research time
	スライド 30: Understanding of the research process
	スライド 31: Laboratory Panel Survey
	スライド 32: Critical factors for producing highly-cited papers
	スライド 33: What kind of experiences are students gaining through research projects?
	スライド 34: Changes in research activities
	スライド 35: Changes in funding and project numbers for joint research  between universities and private enterprises in Japan
	スライド 36: The status of university-launched venture companies
	スライド 37: Summary
	スライド 38: Japan's situation as seen from NISTEP analysis
	スライド 39: Japan's situation as seen from NISTEP analysis, continued
	スライド 40: Japan's situation as seen from NISTEP analysis, continued
	スライド 41: Why reconsider research capabilities now?
	スライド 42: Changes in the environment surrounding scientific research

