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Introduction 

Human resources are Japan’s greatest resource and a source of  national pride. 

The world economy has been rapidly globalizing, with China and other Asian countries on the ascent. 

The population of  Japan has been rapidly decreasing, with declining birth rates and demographic aging. 

These have been factors undermining the growth potential of  Japan’s economy. To maintain competitiveness 

and enhance our stature internationally under such circumstances, it is vital to maximize the potential of  

human resources, which are the greatest resource of  Japan.  

Science, technology and innovation are not possible without the (human) element. Human resources play 

important roles in the creation, systematization and transfer of  knowledge and values. The knowledge and 

values gained are further developed and utilized toward improving society. Human resources are the key. 

In promoting science, technology and innovation, the optimum abilities and potential of  human 

resources have to be utilized. New endeavors are necessary for the creation of  knowledge and value ahead 

of  other countries around the world. The fruits of  science, technology and innovation will further inspire 

the people of  Japan and encourage them to take on new challenges. In this virtuous cycle of  new endeavors 

by every Japanese person with an entrepreneurial spirit, Japan will strive to do the following: commit to 

accelerating economic growth, contribute to international society, and solve various problems and ease 

constraints in foreign affairs. Our country is strongly called on to pursue these endeavors.  

Many major countries of  the world have been working to bolster their human resources.  

For future science, technology and innovation, the USA has been implementing measures to promote the 

development of  human resources by formulating strategies regarding education in the fields of  science, 

technology, engineering and mathematics (STEM). To further bolster its international competitiveness, the U.S. 

government has been strongly promoting active participation by women in the STEM fields.  

European countries have been promoting the flow of  researchers across boundaries of  both research 

fields and nations, providing researchers with a unified market where knowledge and technologies are 

freely disseminated to form a virtuous cycle. Countries are trying to use that borderless, flexible flow of  

researchers as the driving force for science, technology and innovation.  

China and India, which have abundant human resources, actively dispatch students and researchers to 

foreign countries in an effort to foster world-class researchers. Both countries promote science, technology 

and innovation in their countries by forming cycles in the flow of  such human resources.  

Singapore promotes its science, technology and innovation by recruiting top level human resources from 

other countries.  

It has become an age of  international competition to develop and secure talented human resources.  

In light of  this, this year’s white paper focuses on human resources, which play a prominent role in 

science, technology and innovation. It is based on the current state of  overseas and domestic economies 

and human resources. This white paper presents a basic direction for human resource development, 

analyzes and identifies present efforts by the Japanese government, clarifies and analyzes issues that should 

be addressed, and clarifies the directions for measures and efforts toward realizing the identified goals.  
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C
hapter 1 

Chapter1 Basic Direction in Human Resource Development  

People are the main actors in promoting science, technology and innovation. One of  the most important 

pillars of  the policy for science, technology and innovation is determining how to develop, secure and 

promote the activities of  people as human resources.  

Based on this understanding and on the Science and Technology Basic Plan, Japan has been promoting 

various measures for developing and securing human resources that foster science, technology and 

innovation, and has been providing opportunities for abilities to be fully exerted. The improvement of  

economic support for excellent students, the establishment of  centers for world-class education and 

research, the development of  research environments for young researchers including postdoc researchers, 

and the development of  various career paths, including those in industry, have all been promoted. The 

mobility of  faculty members and researchers has been promoted by introducing a “term-limit system” at 

universities and public research institutions. The participation of  female and non-Japanese researchers has 

been promoted. Young researchers have been encouraged to study abroad. Human resources of  the next 

generation are being fostered. 

National research have been designated as independent administrative agencies, and national universities 

designated as corporations. Researchers and faculty members at these former national organizations no 

longer have civil servant status. These organizational changes eased the limitations that resulted from the 

personnel affairs system, which was an impediment in the promotion of  research. The changes also 

promoted improvements in the environment in which the human resources of  the institutions apply their 

abilities.  

Through these measures, the quality and number of  research papers from Japan are steadily increasing. 

The numbers of  the research collaborations among industry-university-government research institutes  

are increasing. Researches which various disciplines need to converge are promoted. World-class basic 

research results, including the establishment of  human iPS cells, have been achieved. Interest in Japan’s 

abilities in science and technology (S&T) from other parts of  the world has remained high1. 

Other countries have implemented their own approaches to science, technology and innovation. Japan’s 

status in terms of  the number of  research papers published has been declining, because of  advances made 

by other countries, and Japan’s representation in research activities around the world has been declining.  

In addition to these international circumstances, the socioeconomic conditions within Japan have been 

constantly changing. The population has begun to decrease because of  low birth rates and demographic 

aging. The needs of  people and society have diversified because of  the maturation of  society. The 

worldwide utilization of  knowledge, technologies and human resources has become important amidst 

ever-progressing globalization. With the development of  knowledge-based societies, the creation of  new 

knowledge and technological innovation has been progressing faster than ever.  

In light of  this, to further promote science, technology and innovation in Japan and to compete 

internationally, it is imperative for Japan to realize reforms in systems for developing, securing and 

                                                  
1 For the basic research results that were achieved after the organizational changes, examples are discussed in Feature 2 and Columns 1-1 to 1-5, The Results 

of  the Funding Program for World-Leading Innovative R&D on Science and Technology (FIRST).  
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invigorating human resources and to appropriately address the changes in socioeconomic conditions. The 

measures taken by Japan thus far have not clearly shown the effect of  enhancing the nation’s international 

competitiveness. Japan must clarify the factors that have contributed to the present circumstances and must 

show clear directions for new reforms. 

This chapter starts by clarifying the most important aspects of  activities for science, technology and 

innovation in the context of  domestic and international socioeconomic changes. Therefore, the issues that 

need to be addressed are identified, by analyzing the state of  human resources for science, technology and 

innovation. Based on the identified issues, a basic direction for promoting human resource development in 

the future will be presented.  

                                                  
1 Funding Program for World-Leading Innovative R&D on Science and Technology 

FIRST was initiated in FY2009 as a five-year innovative R&D support funding program. Under this program, which 
gives top priority to researchers, the world-class research results of  30 core researchers have been reported one after 
another. Some of  these results are introduced below. 1 

Koichi Tanaka, who won the Nobel Prize in Chemistry in 
2002 and who is the Director of  the Koichi Tanaka Laboratory 
of  Advanced Science and Technology at Shimadzu Corp., 
pursued the development of  a next-generation mass 
spectrometry system that can be used for the early diagnosis of  
diseases and for the development of  new drugs.  

To efficiently measure minute amounts of  disease-induced 
substances that exist in the human body, existing mass 
spectrometry systems were improved. Part of  the antigen that 
captures the target substance was made into a spring structure, 
which makes it possible to capture the substance more efficiently. 
A matrix material that enhances the ionization efficiency of  the 
substance was also developed. The new system has 10 thousand 
times the sensitivity of  conventional systems. As a result, substances in blood and urine that enable the early detection 
of  breast cancer, prostate cancer and Alzheimer’s disease are detectable. The system is expected to contribute to 
enhanced diagnostic accuracy, and application of  the system will lead to the early detection of  diseases and to the 
elucidation of  the causes of  various diseases.  
  

1-1 
he Funding Program for World-Leading Innovative R&D (FIRST)

-The Development of  a Next-generation Mass Spectrometry System, and Contribution to Drug Discovery and Diagnostics-

Test model of  the next-generation 
mass spectrometry system  

Courtesy of  Shimadzu Corp.  

    

  Chapter 1  Basic Direction in Human Resource Development 

  45

C
hapter 1 

Chapter1 Basic Direction in Human Resource Development  

People are the main actors in promoting science, technology and innovation. One of  the most important 

pillars of  the policy for science, technology and innovation is determining how to develop, secure and 

promote the activities of  people as human resources.  

Based on this understanding and on the Science and Technology Basic Plan, Japan has been promoting 

various measures for developing and securing human resources that foster science, technology and 

innovation, and has been providing opportunities for abilities to be fully exerted. The improvement of  

economic support for excellent students, the establishment of  centers for world-class education and 

research, the development of  research environments for young researchers including postdoc researchers, 

and the development of  various career paths, including those in industry, have all been promoted. The 

mobility of  faculty members and researchers has been promoted by introducing a “term-limit system” at 

universities and public research institutions. The participation of  female and non-Japanese researchers has 

been promoted. Young researchers have been encouraged to study abroad. Human resources of  the next 

generation are being fostered. 

National research have been designated as independent administrative agencies, and national universities 

designated as corporations. Researchers and faculty members at these former national organizations no 

longer have civil servant status. These organizational changes eased the limitations that resulted from the 

personnel affairs system, which was an impediment in the promotion of  research. The changes also 

promoted improvements in the environment in which the human resources of  the institutions apply their 

abilities.  

Through these measures, the quality and number of  research papers from Japan are steadily increasing. 

The numbers of  the research collaborations among industry-university-government research institutes  

are increasing. Researches which various disciplines need to converge are promoted. World-class basic 

research results, including the establishment of  human iPS cells, have been achieved. Interest in Japan’s 

abilities in science and technology (S&T) from other parts of  the world has remained high1. 

Other countries have implemented their own approaches to science, technology and innovation. Japan’s 

status in terms of  the number of  research papers published has been declining, because of  advances made 

by other countries, and Japan’s representation in research activities around the world has been declining.  

In addition to these international circumstances, the socioeconomic conditions within Japan have been 

constantly changing. The population has begun to decrease because of  low birth rates and demographic 

aging. The needs of  people and society have diversified because of  the maturation of  society. The 

worldwide utilization of  knowledge, technologies and human resources has become important amidst 

ever-progressing globalization. With the development of  knowledge-based societies, the creation of  new 

knowledge and technological innovation has been progressing faster than ever.  

In light of  this, to further promote science, technology and innovation in Japan and to compete 

internationally, it is imperative for Japan to realize reforms in systems for developing, securing and 

                                                  
1 For the basic research results that were achieved after the organizational changes, examples are discussed in Feature 2 and Columns 1-1 to 1-5, The Results 

of  the Funding Program for World-Leading Innovative R&D on Science and Technology (FIRST).  


