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Basic idea

Input-Output model
R&D output as an indicator of performance 
Oversimplification? 

Structural analysis
To illustrate the influence of the S&T Basic Plans 
on Japanese R&D system 
Analysis of “structural data”

year, sector (type of organization), 
citation frequency rank, research field, …
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Difficulties of the study

How can we measure “additionality” of
the S&T Basic Plans ?

Premature for Output Analysis ?
1st S&T Basic Plan: 1996-2000
2nd S&T Basic Plan: 2001-2005



2004/9/13 Hiroyuki Tomizawa, NISTEP 4

Database

Scientific Papers

SCI (Science Citation Index)

National Science Indicators → Macro Analysis

SCI CD-ROM → Structural Analysis

Web of Science, etc. → Impact Analysis

Patent
CHI International  US Patent,
Technology Indicators → Citation, Science Linkage 

WIPO and Patent Office → Patent Applications
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Trends of Japan’s scientific papers
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Scientific paper share and 
times cited share
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Number of scientific papers by 
citation frequency rank
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Number of scientific papers by 
citation frequency rank
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Japan’s share of scientific papers by
citation frequency rank and by sector
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Co-authorship structure of Japan’s 
scientific papers
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Trends of the inter-sectoral
co-authorship

University & college sector 
with other sectors

Business enterprise sector 
with other sectors
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Scientific Papers and Patents by 
Priority Area

Scientific papers U.S. patents
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Sceintific Publication Growth:
by Growth Pattern of the World and Japan
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Shares of U.S. Patents and their Citations among 
Japan, U.S. and EU (1980-2000)

(Enlarged figure about Japan)

10

15

20

25

10 15 20 25
Patent Share

C
ite

d 
pa

pe
rs

 s
ha

re

% 

% 

1998-2000
(Assuming that applications 
to have been done during 
the First Plan)

1980

1990

1985

0

10

20

30

40

50

60

70

0 10 20 30 40 50 60 70
Patent Share

C
ita

tio
n 

sh
ar

e

Japan

EU

% 

% 

U.S.

Data: CHI Research Inc. “International Technology Indicators 1980-2002”



2004/9/13 Hiroyuki Tomizawa, NISTEP 15

Trends in Patent Applications 
in the World
Number of patent applications Patents application shares
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Science Linkage in U.S. patents
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Analysis on Linkage between U.S. 
Patents and Scientific Papers

U.S. Patents
（1996－2000）

689,165 patents

The most frequently
cited patents
● Top 500
○ Japan’s top 500

Scientific papers
cited by top 500 pats. 
● 8,096 papers

Bibliometrics analysis
● 6,000 SCI papers
・ Japan’s share ?
・ Kind of institutes ?

Analysis on funding 
source of research

● Ackn. info.
・ Japanese gov. ?
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Summary and implications 
Japan’s productivity growth in science

End of “high-growth era” ?
S&T Basic Plans support productivity growth ?

Quality of scientific research may be improved
Increase citation frequency
To find excellent institutions

Can we analyze effects of policies ?
Fostering human resources, Industry-academia-government 
cooperation, Increase R&D funding, etc.


