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Current state of R&D in JapanCurrent state of R&D in Japan
• The ratio of total R&D expense in Japan vis-à-vis GDP exceeds 3%,  which represents an extremely 

high level compared with those in other countries.
• The R&D expense is about 18 trillion yen and the number of researchers is about 820,000.The 

number of researchers per 10,000 labor force is the highest in the world.
研究開発費（総額）の対ＧＤＰ比の推移

Research Expenditure in Japan (2005)Research Expenditure in Japan (2005)
(For natural science and human and social science)(For natural science and human and social science)

Source: “Report of Survey of Science and Technology Research” (Statistics 
Bureau of the Ministry of Internal Affairs and Communications)

Firms, etc.
71%（12.7 trillion yen）

Universities, etc.
19%（3.4 trillion yen）

Public organizations
8%（1.4 trillion yen）

Nonprofit groups
2%（0.3 trillion yen）

18 trillion yen

Source: MEXT ”Science and Technology White Paper”

Rank country name Number of 
researchers

１ Japan １０１．８

２ U.S. ９１．２

３ South Korea ７５．７

４ France ７２．９

５ Germany ６５．３

６ UK ５４．６

A Number of Researchers per 10,000 Labor Force PopulationA Number of Researchers per 10,000 Labor Force Population

Japan 3.33

US  2.62

Germany 2.46

France 2.13

UK  1.78

S. Korea 2.99

EU-25 1.86

China 1.34
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Trend in the ratio of R&D expense / GDPTrend in the ratio of R&D expense / GDP
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An International Comparison of Number of Cases of New An International Comparison of Number of Cases of New 
Patent Registrations (by patentee nationality)Patent Registrations (by patentee nationality)

Source：ＷＩＰＯ “INDUSTRIAL PROPERTY STATISTICS,” JPO “Japan Patent Office 
Annual Report”

http://www.meti.go.jp/
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Since entering the 1990’s, investment efficiency in R&D declined, with a tendency 
of a declining value-added, whereas R&D investment increased.

低下
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Source: Statistics Bureau, Ministry of Internal Affairs and Communication：Results of Survey on Science and Technology 

Ministry of Economy and Trade and Industry: Census of Manufactures

R&D Investment and Value Added of R&D Investment and Value Added of 
Manufacturing Industry in JapanManufacturing Industry in Japan

http://www.meti.go.jp/
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Challenge Challenge ①①:: R&DR&D
• The importance of integration and collaboration of various sectors or development 

activity with insights into basic science is growing. 
• Corporate R&D in recent years is no longer able to continue the “Linear Innovation 

Model,” such as conventional “Basic research→ Applied Research→
Development/Commercialization”.

米国特許におけるサイエンスリンケージの推移

Source： Ministry of Economy, Trade and Industry: Fact-finding Survey on Industrial   
Technology Development Capacity in Japan (FY 2003)

Note： Questionnaires were sent out to companies with high R&D investment (161) in 
each business, and central research institutions and business research 
institutions (370).  

Time of Survey; August 2003, Respondents 113 companies and 156 research 
institutions. 

Changes in commercialization of R&D results in the 1980Changes in commercialization of R&D results in the 1980’’s and 1990s and 1990’’ss
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Reduction of resources, funds & HR to be put 
into basic and applied research

Difficulty in taking up large-scale R&D 
toward commercialization

Difficulty in investing in commercialization of 
R&D results, such as investment in 
production facilities and market development

Inability to adopt conventional Linear Innovation 
Model, or to adapt to new situations 

Mismatch between size of new market and 
that of business of the company

In general, R&D results cannot be linked with 
new business

No particular difficulty, R&D results are 
effectively linked to the creation of new 
business

Science Linkage in US patentsScience Linkage in US patents

Source: National Institute of Science and Technology Policy: "Science & 
Technology Trends - Quarterly Review”

Note: Science linkage is the number of citation of scientific articles 
described in the examination reports of US patents.

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

1983 85 87 89 91 93 95 97 99 01 03 05 2006 Year

U.S.

UK

Global

France

Germany

Japan

http://www.meti.go.jp/


6

Japanese companies evaluate their competitiveness in terms of business 
strategy that they have weak points such as business strategy utilizing R&D, 
R&D aimed at the market and product planning reflecting market needs.

Strength and shortage from the viewpoint of competitiveness(2004Strength and shortage from the viewpoint of competitiveness(2004))

Source: Survey on science technology development in 2004, METI
Note: 328 companies with large R&D investment were selected

Upper: Competitive Strength (N=175)
Lower: Competitive weakness (N=177)

Business strategy utilizing R&D

R&D aimed at market

Product planning reflecting market needs

Challenge Challenge ②②：： Business StrategyBusiness Strategy
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http://www.meti.go.jp/
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Industry voices many issues associated with human resource development programs 
offered by educational institutions, including the lack of basic knowledge or lack of 
originality/lack of ability to set issues.

Issues of Human Resources in Engineering, including New GraduateIssues of Human Resources in Engineering, including New Graduatess

Challenge Challenge ③③：： Development of Human Resources Development of Human Resources 

DiscontentDiscontent among Industry against Education Stage among Industry against Education Stage 

Source: Questionnaire survey by KEIZAI DOYUKAI (Japan Association of 
Corporate Executives) 
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• The mobility of researchers in Japan is low compared to other countries.
• While business-academia collaboration develop, the scale of mobility of human 

resources is small among industry, academia, and government.

Expected Frequency of Transfers of Researchers Expected Frequency of Transfers of Researchers 
during a Lifetimeduring a Lifetime

Source: National Institute of Science & Technology Policy “Study for Evaluating the 
Achievements of the S&T Basic Plans in Japan -Highlights- (March, 2005)” 」

Challenge Challenge ④④：： Mobility of Human ResourcesMobility of Human Resources

Source: Prepared by Technology Research Section based on the data of “Report of Survey of Science and 
Technology Research” by Statistics Bureau of the Ministry of Internal Affairs and Communications

The number of researchers as of the end of fiscal 2005  
819,931 persons (up 28,999 persons year on year)

600

企業等＋非営利団体
2005年度末研究者数

490,420人
(対前年24,529人増)

Public organizations
Researchers numbered 34,035 
persons as of the end of fiscal 
2005 (up 141 persons year on 

year)

Universities, etc.
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2005 (up 4,329 persons year on 

year)303
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Virtuous Circle of  Research and MarketsVirtuous Circle of  Research and Markets

R&D

Flow of knowledge 
in both directions

Interdisciplinary integration
Vertical collaboration

System improvement

Reform of social/ 
economic activities

Patents
International Standards

・Marketization, setting of business strategy
・Specification of new research fields
・Allocation of human resource, goods, money

Investment 
capital collection 

and returns

Investment

Speed

Management 
strategy Feedback of market needs

Speed

SocialSocial--Economic Innovation Driven by TechnologyEconomic Innovation Driven by Technology

Fusion of management 
strategy and R&D 

strategy

Strategy setting

Practical 
application

Commercializ
ation

Creation of 
initial 
demand

Market/
Industry

needs

Economic growth 
and international 
competitiveness

http://www.meti.go.jp/
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Academia

Government

Industries

M
arketR

&
D

University reform Promotion of 
innovation investment

Speed

Points of Innovation SuperhighwayPoints of Innovation Superhighway

1. Facilitating two-way or interactive 
flows of knowledge

• Development activity with insights into basic 
science

• Basic research with insights into future 
market

2.Promoting knowledge fusion
• Industry-academia-government 

collaboration
• Fusion among diversified areas
• International collaboration

3.Connecting Sci-Tech-Business
integration of research and 
management strategies

• Strategy in the field of patents and 
standardization

• Remove the institutional obstacles

Guarantee for social
acceptability
•Review of restrictions
•Appropriate assessment

Allocation of resources
Development of institutions

Independent Administrative 
Corporations
（mediator ）

（financial support ,tech support ）

Entrance
Merge Exit

Strategic Technology 
Roadmap for R&D

http://www.meti.go.jp/

