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(5) With regard to the linkage between science and technology (science linkage), a large number of
Japanese papers are cited by patent families around the world (second most in the world).
Although the number of Japanese patent families citing papers is also the world's second largest,
these patent families account for only a small proportion of the total patent families of Japan.

In order to examine the linkage between science and technology (science linkage), information on 
papers cited by patent families was analyzed. Japan ranks second in the world in terms of the number of 
patent families citing papers by country/region. However, the number of Japanese patent families citing 
papers accounts for only 9.5% of its total patent families, suggesting that Japan's technologies do not 
cite scientific output as much as other countries' technologies do. On the other hand, the volume of 
Japanese papers cited by patent families is second largest after the United States. 

[Summary Chart 18] The number of patent families citing 
papers: top 10 countries/regions 

[Summary Chart 19] The number of papers cited by patent 
families: top 10 countries/regions 

2005–2012 (Total) 1981–2012 (Total)
Whole counting (B) Total number of patent families Whole counting (B) Total number of papers

No.
Country /
Region

No. of patent
families

Percentage of
patent families
citing papers

(A) / (B)

No.
Country /
Region

No. of
papers

Percentage of
papers cited by
patent families

(A) / (B)

1 U.S. 100,720 383,812 26.2 1 U.S. 354,699 7,079,917 5.0

2 Japan 46,790 494,925 9.5 2 Japan 78,187 1,821,236 4.3

3 Germany 41,606 242,606 17.1 3 Germany 69,747 1,826,813 3.8

4 France 22,506 89,106 25.3 4 U.K. 69,129 1,824,576 3.8

5 U.K. 19,453 69,304 28.1 5 France 46,177 1,333,730 3.5

6 China 17,026 96,432 17.7 6 Canada 36,687 1,006,284 3.6

7 Korea 12,571 151,249 8.3 7 China 30,766 1,353,245 2.3

8 Canada 11,918 45,748 26.1 8 Italy 30,330 898,805 3.4

9 Netherlands 10,659 36,434 29.3 9 Netherlands 23,388 531,922 4.4

10 India 8,922 26,194 34.1 10 Switzerland 20,599 401,594 5.1

(A) Patent
families citing

papers

(A) Papers cited
by patent families

Reference: Chart 4-3-2, Japanese Science and Technology Indicators 2017 
(in Japanese) 

Reference: Chart 4-3-3, Japanese Science and Technology Indicators 2017 
(in Japanese) 
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(6) In the technological fields of "electrical engineering" and "general machinery," which account for
a large part of the composition of technological fields in Japan compared with the worldwide
levels of these fields, Japan's share of patent families citing papers tends to be low, in
comparison with the corresponding shares of the United States and European countries.

According to the share of patent families citing papers in total patent families by technological field,
the share of "biotechnology/pharmaceuticals" is high and the shares of "mechanical engineering" and 
"transport equipment" are low in all the selected countries. As for the other technological fields relative 
to each country's "biotechnology/pharmaceuticals", each of the United States, Germany, France, and the 
United Kingdom has a high share of patent families citing papers in the fields of "ICT," "general 
machinery," and "electrical engineering," in comparison with Japan. 

In the technological fields of "electrical engineering" and "general machinery," which account for a 
large part of the composition of technological fields in Japan compared with the worldwide levels of 
these fields (see Summary Chart 17), Japan's share of patent families citing papers tends to be low, 
compared with the corresponding shares of the United States and European countries. 

[Summary Chart 20] Technological field shares in the selected countries' numbers of patent families citing papers 
(Relative value to "biotechnology/pharmaceuticals" in each country)  

Technical field Japan U.S. Germany France U.K. China Korea
Biotechnology/pharmaceuticals 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Chemistry 0.48 0.58 0.50 0.59 0.60 0.61 0.45
Bio/medical devices 0.37 0.43 0.38 0.41 0.41 0.38 0.33

ICT 0.22 0.36 0.41 0.41 0.36 0.27 0.18
General machinery 0.18 0.40 0.32 0.41 0.43 0.19 0.13

Electrical engineering 0.16 0.29 0.22 0.31 0.32 0.18 0.12
Mechanical engineering 0.09 0.15 0.09 0.11 0.13 0.12 0.08

Other 0.08 0.12 0.05 0.06 0.09 0.06 0.05
Transport equipment 0.07 0.08 0.06 0.07 0.08 0.08 0.04

Reference: Chart 4-3-5, Japanese Science and Technology Indicators 2017 (in Japanese) 
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(7) Japanese papers in the fields of "clinical medicine" and "basic life sciences" account for a small
proportion of papers cited by Japan's own patent families, compared with "physics" and
"materials science"; such papers are instead cited by other countries' patent families.

The linkage between scientific fields and technological fields in the world shows that a large number 
of papers cited by patent families fall within the scientific fields of "basic life sciences," "clinical 
medicine," and " chemistry." 

[Summary Chart 21] Linkage between scientific fields and technological fields in the world 

Reference: Chart 4-3-6, Japanese Science and Technology Indicators 2017 (in Japanese) 

With regard to which countries' patent families cite Japanese papers in each scientific field, a large 
number of papers in "physics" and "materials science" are cited by Japan's own patent families (46.9% 
and 42.2%, respectively). On the other hand, Japan's papers in "clinical medicine" and "basic life 
sciences" account for a relatively small proportion of papers cited by Japan's own patent families 
(17.3%, respectively); such papers are instead cited by countries other than Japan. 

While the number of papers in "clinical medicine" has been increasing (see Summary Chart 15), the 
share of "biotechnology/pharmaceuticals" in the number of patent families is low despite the fact it is 
the technological field that cites such papers the most (see Summary Chart 17). For that reason, the 
current situation suggests that Japan's scientific knowledge is possibly not being sufficiently utilized by 
its own technologies. 

[Summary Chart 22] Countries whose patent families cite Japanese papers 

Reference: Chart 4-3-7, Japanese Science and Technology Indicators 2017 (in Japanese) 
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With regard to which countries' patent families cite Japanese papers in each scientific field, a large 
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(29.8% and 32.0%, respectively); such papers are instead cited by countries other than Japan. 
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