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Summary
This paper considers whether Japan has lost or is losing innovation capabilities, and 
whether the government’s apparent interest in promoting science, technology, and innova-
tion (STI), articulated in a series of STI public policies, ultimately contributed to strength-
ening Japan’s innovation capabilities. The paper focuses on the most consistent among 
STI policies, namely, those related to nurturing doctorate degree holders, essential human 
resources for quality research and development. The paper finds that Japan is still a leading 
country in innovation, but its quality of innovation may be trending down. Incoherences 
within the STI policies, and between the STI and university reform policies, and insufficient 
coordination among the government, the private sector, and universities have all under-
mined the chance of nurturing doctorates and fully taking advantage of their talents to 
further innovation. The paper also notes recent changes that may contribute to reversing 
the trend. To ensure that public policies achieve their intended objectives, it is essential to 
assess and evaluate the policies, as well as make timely evidence-based adjustments. 
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Productivity growth in developed countries has decelerated in recent years. Some conven-
tional sources of growth are declining in importance. Stagnating or declining populations in 
several countries of the Organisation for Economic Co-operation and Development (OECD) 
means long-term economic growth cannot come from increasing labor input, even as 
returns to investment in physical capital are diminishing. Instead, innovation has become 
an important driver of growth in OECD countries (OECD 2010). Bloom, Reenen, and Williams 
(2019), in their study of the U.S. economy, suggest that innovation is the only way for the 
most developed countries to secure sustainable long-run productivity growth.

Emerging global challenges also demand new, innovative solutions. For example, the COVID-
19 pandemic is still quite fresh in our minds. The onset of the pandemic, caused by a rapidly 
spreading and mutating virus, triggered the production of new vaccines at record speed. 
International organizations established new COVID vaccine procurement, distribution, and 
delivery systems to help developing countries access the vaccines as the more advanced 
economies bought up the scarcely available vaccines. Climate change is another serious 
global challenge. As Bill Gates said, “Innovation is the key to helping all countries eliminate 
their emissions” (Gates 2023).

Thus, many developed countries have looked to innovation as a main driver of growth 
and a source of solutions to social challenges. The Japanese cabinet’s latest economic 
policy document, “Principles for Economic and Financial Operations and Reforms” (2023), 
proposes five main areas of action for expanding investment and economic reforms: (i) 
expanding domestic investment and strengthening supply chains through public-private 
collaboration; (ii) accelerating green and digital transformations; (iii) promoting start-ups 
and restructuring industry; (iv) promoting science, technology, and innovation through 
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public-private collaboration; and (v) inbound strategy principles.1 The word “innovation” 
appears 24 times in the document (Cabinet Office 2023).

The word “innovation” has often been used interchangeably with science and technology 
development in Japan’s economic policies. Science and technology have been important 
to Japan’s economic development strategies for a long time. The government was already 
vigorously pursuing adopting advanced technologies to build and modernize domestic 
industry in the Meiji Era (1868–1912). Japan’s economic growth was indeed accompanied by 
rapid technological advancements: in the 1960s, the bullet train became world-renowned; 
electronic products exported in the 1980s, like the Sony Walkman, were in great demand; 
and Japanese cars began to dominate the world market. Japan has produced many Nobel 
laureates in science, second only to the United States. Japan’s industrial policies and the 
government-business coordination of this rapid growth period offer fascinating case studies 
(e.g., Johnson 1982; Okimoto 1989). In the 1990s, recession caused a decline in research and 
development (R&D) investment. Japan’s fear of potentially losing its industrial competitive-
ness led to the introduction of the Science and Technology Basic Law in 1992 and subse-
quent Basic Plans to enhance science and technology capabilities and thereby achieve 
sustainable growth.

This paper considers whether Japan has lost or is losing innovation capabilities, and 
whether the government’s apparent interest in promoting science, technology, and inno-
vation, and a series of public policies, have contributed to strengthening or maintaining 
that nation’s capabilities for innovation. The paper reviews the state of common innova-
tion indicators and public policies promoting the development of science, technology, and 
innovation. The policies are complex, covering a wide range of sectors and areas, and have 
undergone changes; some policies have not persisted long enough to demonstrate results. 
To further understanding of the relationship between policies and innovation performance, 
the paper focuses on the most consistent policies, namely, those related to highly skilled 
professional human resources, especially human resources required for quality R&D.

1  Inbound here extends beyond traditional tourism promotion and covers the restoration of inter-
national exchange centered on Japan and the establishment of a brain circulation process encom-
passing areas of business, education, research, culture and the arts, and sports.
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A Sluggish but Complex Economy
Japan’s economy grew rapidly after the devastation of World War II until the recession 
following the oil shock in 1973. After recovering from the recession, the economy grew more 
or less steadily, but the bubble burst in 1989, when Japan’s economic growth dropped and 
Japan entered a prolonged period of stagnation that has lasted over 30 years (figure 1). 
While its declining population and capital expenditure contributed to the stagnancy, the 
slow growth of labor productivity was a critical factor, too. According to a government white 
paper released in 2022, a decrease in the total hours worked caused Japan’s labor productiv-
ity to fall behind that of other countries (Cabinet Office 2022). The growth of gross domestic 
product (GDP) per hour worked also slowed substantially in the 2000s (table 1).

Despite lackluster growth, Japan’s economy has remained the world’s most complex since 
1981, earning it the highest score in the economic complexity indicator,2 reflecting Japan’s 
sophistication in production and its export of highly advanced products and services. Bahar 
et al. (2024) note the nation’s economic structure has changed during the stagnation period: 
exports have shifted from goods to services, especially to knowledge-intensive services, for 
example, intellectual property. The authors assume that Japan’s global leadership in inno-
vation, in terms of quantity and quality, is one of the central drivers of its economy’s high 
complexity and its increasing returns to economic activity abroad. But they also suggest that 
the quality of innovation might have declined in the past few years.

An increase in total factor productivity (TFP) is often associated with technological advance-
ments and innovation. TFP growth has slowed among developed countries, including Japan, 
since the 1990s (Dieppe 2021, 57), indicating slowing technological advancements. Trends 
of TFP growth in Japan provide some insights into its technological advances and innova-
tion. According to Fukao, Makino, and Settsu (2021), labor productivity growth accelerated 
substantially in the postwar period and was twice as high as that in the prewar period. The 
postwar growth was fueled by increases in TFP and the capital-labor ratio, while the prewar 
growth was mainly driven by improved labor quality due to increased educational attain-
ment. TFP growth was hit hard in the 1990s but has recovered somewhat since the late 

2  “The Economic Complexity Index (ECI) captures the diversity and sophistication of the productive 
capabilities embedded in the exports of each country. The researchers place the diversity of produc-
tive knowledge—or knowhow—that a society has at the heart of the economic development process. 
Economic growth requires the accumulation of new knowhow and its use to diversify production 
into more sophisticated—aka complex—activities. ECI is able to closely explain differences in country 
incomes—and to predict future growth” (Growth Lab 2023). 
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1990s (Danninger 2015). Company TFP rates hint at dichotomized productivity growth. The 
TFP gains in Japan have been concentrated in companies with overseas subsidiaries that 
have far higher TFP rates than companies without them (Bahar et al. 2024). 

Figure 1  Real GDP growth of G7 countries, 1980–2023
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table 1  Productivity: Average GDP growth per hour worked (%)

 Year Australia Japan Korea United States

1971–2022 1.44 2.43 — 1.57

1971–1980 1.63 4.28 —  1.51

1981–1990 1.08 3.99 — 1.45

1991–2000 2.09 2.24 — 1.81

2001–2010 1.32 1.08 — 2.22

2011–2022* 0.97 0.85 2.46 0.92

Note: *For Korea, the average is for the period 2012–2022.

Source: Original compilation based on OECD data.
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Review of Innovation Indicators
Innovation refers to the introduction of something new—whether it is a novel idea, method, 
or device, or an improvement to existing products, ideas, or processes. An invention or 
a new idea alone is not an innovation unless agents (e.g., individuals, research institu-
tions, firms, or governments) put it into practice using various resources (e.g., R&D, human 
resources/talents). There are three main institutional actors furthering innovation: the 
government, universities/research institutions, and industry (figure 2). Industry develops 
and markets new, innovative products and services. 

Figure 2  Sector roles in the innovation pathway
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Know.” Presented at the Sci Com Fellows Symposium, Okinawa Institute of Science and Technology, 

February 23. 

While no definite measures of innovation exist, TFP, the Global Innovation Index (GII), 
patents, and R&D are proxy indicators often used for innovation capabilities. This section 
reviews common proxy indicators (except TFP, which has already been discussed) to exam-
ine the trend of Japan’s innovation capabilities. These indicators shed light on the perfor-
mance of these three institutional actors.

Global Innovation Index

After a gradual improvement over the previous decade, the 2024 GII report ranked Japan 
13th, still behind fellow Asian countries such as China (11th), Singapore (4th), and the 
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Republic of Korea (6th) (Dutta, Lanvin, León, and Wunsch-Vincent 2024).3 The GII is 
constructed from the variables innovation input and output.4 As for the pillars of the Input 
index, Japan ranked 23rd in institutions, 19th in human capital and research, 13th in infra-
structure, 8th in market sophistication, and 6th in business sophistication. Among the pillars 
of the Output index, it ranked 12th in knowledge and technology outputs, and 22nd in 
creative outputs.

Research and Development

When countries begin to catch up to and compete with those ahead of them in terms of per 
capita income, they must develop their own R&D, which is essential to compete. The East 
Asian experience shows that when countries’ incomes reach roughly one-third of that of 
the highest-income countries, they must invest in developing effective R&D institutions to 
achieve sustained high growth (Perkins 2013, 159). R&D is the critical source of new scientific 
knowledge and new products and services. The most frequently used indicators for R&D 
capabilities are the number and frequency of citations of patents and published research 
papers. R&D spending and the quantity and quality of researchers affect countries’ overall 
R&D capabilities.

Patents

Patent count is closely linked to innovation (Shambaugh, Nunn, and Portman 2017) and 
is one of the most commonly used proxies for innovation. Japan is among the world’s top 
countries in terms of the quantity and quality of patent applications. Figure 3 shows the 
performance of the top 10 countries, according to World Intellectual Property Indicators 
(WIPO 2023). In 2022, innovators worldwide filed 3.46 million patent applications. In terms 
of the absolute count,5 applicants from China filed approximately 1.58 million patent appli-

3  The Global Innovation Index has been published since 2013. Japan ranked 22nd in 2013, 19th in 
2015, 14th in 2017, 15th in 2019, and13th in 2021 and 2023
4  Overall, recognized weaknesses are found in entrepreneurship policies and culture, expenditure 
on education, tertiary education (specifically, the percentage of graduates in science and engineer-
ing), venture capital value, knowledge-intensive employment, foreign-financed R&D, foreign direct 
investment inflow, labor productivity growth, and exports of cultural and creative services.
5  Data by origin can be calculated based on either the absolute count (an application filed at a 
regional office is counted once) or an equivalent count (an application filed at a regional office is 
counted multiple times).
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cations worldwide (resident plus abroad).6 China was followed by the United States, Japan, 
Korea, and Germany. A significant share of the total applications originating from Germany 
(61 percent), Japan (46 percent), and the United States (51 percent) are filed abroad, 
whereas more than 90 percent of Chinese applications are filed within the country.

Figure 3  Patent applications in top 10 origin countries, 2022
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Japan’s number of applications declined by 15 percent from 473,220 in 2013 to 406,374 in 
2022—the biggest decline among the top five countries. This decline could have been due to, 
among other causes, a shift in companies’ focus from quantity to quality, or it could mean 
declining R&D activities, or both. Of Japan’s total patent applications, only 2.4 percent came 
from universities—the lowest rate among the top five countries. Among other countries, 
the United States, for example, saw 7.9 percent of its total patent applications come from 

6  According to Sun et al. (2021), the Chinese government has played an important role in the 
remarkable increase in China’s patent applications this century. The government planning system set 
quantitative targets and timelines for patenting and using them in government performance evalu-
ations. But the authors also suggest there has been a trade-off between the quantity and quality of 
patent applications resulting from the government planning system.
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universities in 2020–22. The number of university-originated patent applications could be 
increased if universities are supported in commercializing research findings (Suzuki 2024).

The frequency of citation is a measure of patent quality. Nagaoka and Honjo (2023) find that, 
between 1980 and 2015, Japan was second among the top 5 percent most frequently cited 
patents registered in the United States, following the United States itself. However, the qual-
ity of patents may be trending down in recent years as measured by forward citations or the 
OECD’s patent quality indicators (Bahar et al. 2024). It is worrying that Japan significantly 
lags behind the United States and Europe in its ability to translate scientific developments 
into new inventions (Nagaoka and Honjo 2023). A relatively low share of Japanese patents 
cite scientific papers compared with other countries leading in patent applications. Multiple 
factors may explain this. This may suggest that companies’ capacity to absorb new scientific 
discoveries may be weakening, or that the industries most active in filing patent applica-
tions are mature, and mature technologies undergo only incremental innovations. The low 
share of university-originated patent applications in the total patent applications may also 
partially explain the weaker link of patents to scientific papers.

Research Papers

The number of research papers worldwide is increasing, and the number of internationally 
coauthored papers is growing even faster. The number of published research papers origi-
nating from China has dramatically increased recently, while that of Japan has only moder-
ately increased. Since about 2004 or 2005, Japan’s world ranking in terms of the number of 
papers (a measure of quantity)—as well as the number of top 10 percent and top 1 percent 
cited papers (measures of quality)—has been declining. The onset of the ranking decline 
coincided with a 2004 university reform that will be discussed later. Japan ranks worse in 
the most frequently cited papers than in the total number of papers. Using a whole-count 
method, in 2019–21, Japan ranked 6th for the total number of papers, 12th for the top 10 
percent adjusted paper count, and 12th for the top 1 percent adjusted paper count. Using 
the fractional-count method, Japan ranks 5th for the total number of papers, 13th for the 
top 10 percent adjusted paper count, and 12th for the top 1 percent adjusted paper count. 
China leads using both the methods above, followed by the United States (Murakami, 
Nishikawa, and Igami 2023).

Universities and public institutions have produced the largest share of papers. In 2019–21, 
an average of 70,000 papers were published annually (figure 4). Universities represented 
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75 percent of the total, public research institutes represented 14 percent, and private firms 
represented only about 6 percent. The private sector’s contributions have gradually dimin-
ished since about 1995—to less than half of the peak in 2019–21. Its share in the top 10 
percent most frequently cited papers has declined even faster. This diminished contribution 
to research publications may be explained by the closure of companies’ research centers in 
the mid-1990s.

Figure 4  Share of published papers originating from Japan, by sector, 1982–2022
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R&D Spending

The R&D investment size and the number of researchers influence outputs such as patents 
and research papers. Japan’s R&D spending as a share of GDP (table 2) and the actual total 
spending (figure 5) are among the highest in the world. Global R&D spending decreased 
between 2009 and 2013 due to a decline in business R&D spending following the Lehman 
shock. While R&D spending has since recovered worldwide, Japan’s total R&D spending 
growth has not kept up with that of the United States and Europe, whose R&D spending have 
more than doubled, and of China, whose R&D spending has grown more than 10 times.

table 2  Expenditure on R&D as a share of GDP (%), 2015–21

2015 2016 2017 2018 2019 2020 2021

Australia 1.88 — 1.79 — 1.80 — —

France 2.23 2.22 2.20 2.20 2.19 2.28 2.22

Germany 2.93 2.94 3.05 3.11 3.17 3.13 3.13

Italy 1.34 1.37 1.37 1.42 1.46 1.51 1.45

Japan 3.24 3.11 3.17 3.22 3.22 3.27 3.30

Korea 3.98 3.99 4.29 4.52 4.63 4.80 4.93

United Kingdom 2.27 2.31 2.32 2.70 2.67 2.93 2.91

United States 2.79 2.85 2.90 3.01 3.17 3.47 3.46

China 2.06 2.10 2.12 2.14 2.24 2.41 2.43

Singapore 2.17 2.07 1.90 1.81 1.90 2.22 —

Taipei 3.00 3.09 3.19 3.35 3.49 3.61 3.77

Source: Original compilation based on OECD data.

Japan’s sizable R&D investment primarily comes from active business sector spending. The 
business sector had a 73.1 percent share in total R&D spending in 2022.7 The government’s 
share was modest (figure 6) compared to other countries and only a small share of the 
modest government R&D spending supports businesses—through direct funding support or 
tax credits. Direct support constitutes about 1 percent of the total R&D spending of busi-
nesses; 79.1 percent of the support went to large companies with more than 500 employ-
ees in 2021. While the United States and France also allocated 81.4 percent of government 
support to large companies in 2020 and 70.7 percent of it in 2017, Korea allocated almost 

7  Data from the Statistics Bureau of Japan (2022).
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half (47.6 percent) of it to small companies with fewer than 49 employees in 2021 (Kanda et 
al. 2023).

Figure 5  R&D spending (in $ millions), 2002–21
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Figure 6  Government share of total R&D spending, 2002–21
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in the OECD’s Main Science and Technology Indicators, September 2023.

Tax credits do not benefit start-ups, which are not yet profitable, while supporting larger, 
established companies. But the relatively meager government support is unlikely to have a 
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significant impact on large companies, which already have their own resources. Considering 
these points, government support may have a greater impact if it is allocated to smaller 
enterprises and start-ups in promoting innovation.

Researchers

Japan had the highest number of researchers per 10,000 persons employed in 2002, and the 
fourth highest in 2020 (figure 7). About 60 percent of these researchers were in the private 
sector and 40 percent in the public sector. The number of researchers in Japan increased 
from 8.4 million in 2013 to 9.1 million in 2022; it grew even more substantially in other coun-
tries (e.g., the United States, Germany, France, the United Kingdom, China, and Korea). In 
particular, the share of researchers among the employed more than doubled in China and 
Korea.

Figure 7  Number of researchers per 10,000 persons employed, 2002 and 2019/20
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In summary, Japan is still a global leader in innovation, yet a review of some indicators 
points to a declining trend for innovation in recent years. Rapid growth in other coun-
tries, especially China and Korea, could explain Japan’s lower rankings in, for example, 
R&D spending and number of researchers, but it does not fully explain the steep decline 



Assessing Japan’s Innovation Policy Landscape  13

in frequently cited papers. While Japan is still among the top countries in patent quan-
tity and quality, the declining number and quality of patent applications is concerning 
mainly because the knowledge outputs of Japanese businesses (research papers and 
patents) are declining. The business sector may need to increase its R&D spending, which, 
although substantial, has been almost at the same level for many years. The sector has 
already reached the frontiers of numerous technologies, and it tends to take more financial 
resources to produce new technologies. Another concern is that the capacity of businesses 
to absorb or translate science into new innovations might be weakening. Stronger university 
collaboration or recruitment and integration of individuals with the latest scientific knowl-
edge might help businesses create more innovative products and services.

The Emergence of Public Policies for Science, Technology,  
and Innovation
Science and technology have played important roles in economic transformation since the 
time of the first Industrial Revolution. For East Asian economies—Japan, Korea, Taiwan, and 
China—building a technology-based domestic industry has always been an important part 
of economic development strategy. Stiglitz and Yusuf (2001) predicted that East Asian coun-
tries’ “convergence to the incomes of the advanced countries would depend on the speed 
of movement toward the technological frontier and eventually their ability to push this 
frontier outward in selected areas” (18). All these countries indeed not only caught up but 
have pushed the frontiers and the commercial production of many technologies, including 
electronics, semiconductors, and solar panels. Given the importance of R&D to science and 
technological advancement, it is no coincidence that these East Asian countries are among 
the top spenders on R&D.

Japan’s public policies promoting innovation evolved from policies promoting science and 
technology development. In fact, “science and technology development” has been used 
as a synonym for innovation in Japan’s policy documents. The concept of innovation first 
appeared in the 1956 Economic White Paper, as gijutsu kakushin (技術革新), or “producing 
new technology” (Economic Planning Agency 1956). By the late 1960s, the phrase “from 
copy to creation of technologies” emphasized the creation of new technologies rather 
than the adoption of existing technologies (Economic Planning Agency 1968). By 1980, the 
focus had shifted to the creation of new technologies and the importance of R&D and high
quality human resources (Economic Planning Agency 1980). The 1992 Economic White Paper 
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concluded that incremental process innovation benefited consumers through high-quality, 
reasonably priced products, and future technology development should, thus, shift to prod-
uct innovation (Economic Planning Agency 1992).

Basic Laws (1995 and 2021) Focused on Science, Technology, and Innovation 

In the early 1990s, the bubble economy collapsed. The export industry was hit by the appre-
ciation of the yen. Japan’s population was aging. International competition was intensify-
ing. The economic downturn had also diminished investment in R&D. Japan realized that it 
should be at the forefront of technological innovation, now that it had caught up to those 
ahead of it. A new approach to science and technology development was needed to develop 
new industries, help achieve long-term economic growth, and overcome the associated 
challenges. In this context, the Science and Technology Basic Law was enacted in 1995 by 
unanimous consent of the ruling and opposition parties. The Basic Law stipulates that the 
government should secure a budget, and it comprehensively promotes science and technol-
ogy. In 2020, the name was revised to the Science, Technology, and Innovation Basic Law, 
enforced in 2021.8 The law requires the government to prepare a Science, Technology and 
Innovation Basic Plan every five years and finance its implementation. Each plan is imple-
mented through annual integrated innovation strategies. The Sixth Basic Plan (2021–25) is 
under implementation. The Basic Plans present aspirations, directions, and priority issues 
and industries, while annual integrated strategies describe operational details.

As we saw above, Japan recognized the need to promote science and technology and 
improve innovation capabilities well before its world rankings in various innovation indi-
cators started to decline. More than 30 years ago, it enacted a legal framework to support 
science and technology development and innovation, and has been regularly updating strat-
egies to improve science, technology, and innovation. The state’s foresight in creating the 
Basic Plans is to be commended, yet it is not easy to gauge how these plans have contrib-
uted to actual capabilities.9

8  Innovation is defined as creating new value and bringing changes in the economy and society 
through scientific discoveries or inventions, the development of new products or services, and other 
creative activities.
9  Understanding the achievements of the first five Basic Plans is not straightforward, mainly 
because clear measurable targets and interim output indicators to measure progress and achieve-
ments were not set in the plans. Such indicators were introduced only from the Fifth Basic Plan. 
According to MRI (2023), such indicators were not introduced even in the Fifth Basic Plan, since logical 
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Nurturing Human Resources
While the Basic Plans have become more complex, covering an increasing number of agen-
das over the years, a persistent central objective across all six Basic Plans is the develop-
ment of the necessary human resources. Given that public policies typically take years to 
fully implement, and their results take even longer to materialize, it is necessary to choose 
older, rather than newer, policies when studying impact. This paper thus takes a closer look 
at the specific policies for promoting the development of high-level professional human 
resources to enable an understanding of the actual effects of the Basic Plans on science and 
technology development and innovation.

People are at the heart of the innovation process. They generate ideas and knowledge; 
produce new technologies, products, and services; and then apply the generated knowledge 
and the resulting technologies, products, and services. Studies of the rapid and relatively 
equitable growth of East Asian countries in the 1960s–1980s often point to investment in 
human capital and the availability of educated workers among the key explaining factors 
(e.g., World Bank 1993). Education is arguably the most important contributor to human 
capital formation. An OECD study (2010) suggests that if the average time spent by a popu-
lation in education rises by one year, the economic output per person should grow by 4–6 
percent in the long run.

For Japan, the prewar productivity growth largely stemmed from increased educational 
attainment and the consequent improvement in labor quality (Fukao, Makino, and Settsu 
2021). During the postwar rapid-growth years, the Japanese government actively responded 
to business demands for skilled labor in science and technology by increasing tertiary 
education capacity (Suzuki, Yasuda, and Goto 2021, 115–16).

However, while the importance of human capital in economic growth and innovation has 
been officially acknowledged, Japan now spends only about 2.5 percent of its GDP on 
education—lower than the 3.3 percent OECD average—and its spending on tertiary educa-
tion is among the lowest (figure 8). As we saw earlier, this meager spending on education 
has affected Japan’s GII ranking.

links between policy objectives and the associated indicators were not always clear. The monitoring 
framework of the Sixth Basic Plan was substantially improved compared with the framework of the 
Fifth Plan. This improved framework enables the assessment of progress in achieving the intended 
objectives.
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Nonetheless, Japanese secondary school students are among the most competent in the 
world. They did well in the OECD’s 2022 Programme for International Student Assessment 
(PISA), ranking third. PISA measures 15-year-olds’ ability to use their reading, mathe-
matics, and science knowledge and skills to tackle real-life challenges. These competent 
students offer a good foundation for human capital formation in Japan. The Basic Plans 
have paid special attention to post-secondary education, namely tertiary and postgradu-
ate education. The plans have consistently stressed a need to nurture young researchers to 
build R&D capacity. Since the First Basic Plan was endorsed in 1996, all the plans have had 
one persistent objective: increasing the supply of highly educated researchers—namely, 
researchers with doctoral degrees.

Figure 8  Public spending on education, by level (% of GDP)
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The First Basic Plan focused almost exclusively on improving R&D capabilities. The plan 
proposed a comprehensive approach to R&D improvement, encompassing factors ranging 
from the quantity and quality of researchers to the research environment, to research fund-
ing, to researchers’ mobility and increased knowledge spillover. The 10,000 Postdoctoral 
Researchers Program is the best-known policy of the First Plan (MEXT 1996). The program 
aimed to engage 10,000 postdoctoral researchers by creating fixed-term paid postdoc-
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toral positions. Before the program, those researchers may have stayed in a university as 
so-called over-doctors without pay until they found regular positions.10 The target of 10,000 
was achieved by 2000. Postdoctoral researchers were included in various public organi-
zations as part of multiple schemes, including as part of research fellow programs of the 
Japan Society for the Promotion of Science, in positions in projects of the Japan Science 
and Technology Agency, and in nonregular posts in national universities. The First Basic 
Plan also introduced fixed-term employment for university researchers to increase mobility 
and promote competition among them. The fixed-term appointment system became more 
widely implemented during the Second Basic Plan (2001–05) (Cabinet Office 2001). While the 
Second Plan also suggested that private companies should actively consider hiring doctoral 
graduates and postdoctoral researchers, no significant actions were taken to this end.

By the early 2000s, however, the issue of postdoctoral researchers’ uncertain career paths 
surfaced. The number of researchers completing doctoral degree programs or postdoctoral 
programs outpaced the number of open regular research positions or university faculty posi-
tions. At the same time, private companies were not ready to absorb them. The Third Basic 
Plan (Cabinet Office 2006) indicated a need for private companies to hire doctoral program 
graduates and encouraged industry-university collaboration in nurturing human resources. 
It suggested a few concrete measures, such as internship programs, postdoctoral research-
ers’ participation in university-industry research, and industry participation in university 
education reforms. In 2008, during the implementation of the Third Basic Plan, a plan to 
increase the number of international students to 300,000 by 2020 came into effect. The 
target was achieved by 2019, a year early (MEXT 2021a).11

The Fourth Basic Plan (Cabinet Office 2011) continued efforts toward career path diver-
sification for doctoral program graduates, and continued financial support for students 
in doctoral programs. The plan also suggested adjusting graduate school education to 
help students acquire the soft skills required by private companies. The Fourth Basic Plan 
acknowledged the increasing international competition for securing talent and the need to 

10  The postdoctoral program intended to cultivate the abilities of young researchers and enable 
them to play an important role in research, in turn enhancing Japan’s R&D capacity.
11  Of the 312,214 international students, 53,089 were in graduate school and 92,952 were studying 
in universities or colleges. This means that international students constituted 5 percent of the total 
students in higher education (2,918,668) in 2019 (MEXT 2021a). The rest were in technical, language, 
or prep schools. The number declined due to COVID-19, and is recovering. In 2023, there were 279,274 
international students (MEXT 2023). 
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attract international talent (researchers and students) to Japan. Meanwhile, the devastat-
ing earthquake of 2011 led foreign scholars and students to leave Japan; the fear of losing 
them may explain Japan’s emphasis on internationalization. The Fourth Basic Plan included 
support provisions such as fellowships (research grants) and scholarships, renewable 
contracts of three years or more, measures related to immigration control, and the develop-
ment of an international environment in neighboring municipalities, including the creation 
of an environment suitable for families. These provisions were made to promote the accep-
tance of outstanding international researchers and students at universities and public 
research institutions.

The Fifth Basic Plan (Cabinet Office 2016) pursued the same direction for human resources 
as the Fourth Plan, including special support for foreign researchers and students. In addi-
tion, the government promised educational reforms specifically for nurturing engineers, and 
particularly encouraged the growth and retention of engineers in fields with notable talent 
shortages (e.g., in information and communication technology fields) through industry
academia collaboration at universities, technical colleges, and vocational schools. The plan 
also addressed the need to reform primary and secondary education to cultivate students’ 
interest in science.

The Sixth Basic Plan (Cabinet Office 2021) emphasizes the importance of creating an envi-
ronment that allows researchers to fully utilize their diverse abilities and continuously 
challenge problem-solving. It discusses career path enrichment for excellent young individ-
uals, especially postdoctoral researchers, and highlights the need for academia to reform 
graduate education and industry to recognize the potential of doctoral talent. While the 
earlier Basic Plans had left education, support, and career path development for young 
researchers, including those with doctoral degrees, almost exclusively to the Ministry of 
Education, Culture, Sports, Science and Technology (MEXT), the Sixth Plan finally assigned 
other government agencies, such as the Ministry of Economy, Trade and Industry (METI) 
and the Cabinet Office, to help increase postdoctoral career opportunities in industry and 
government offices.

All the plans included efforts to increase the number of young researchers and doctorates. 
The plans have resulted in a gradual increase in financial support for doctoral students, 
and additional research grants have been made available to postdoctoral researchers. 
Meanwhile, the plans’ focus has gradually expanded to cover international students. 
Attracting international students and researchers, together with nurturing Japanese 
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students, was a clear talent acquisition strategy since the Third Plan. A shift in the talent 
acquisition strategy is well illustrated by the portfolio theory of talent development (Shin 
and Gordon 2024; Shin forthcoming). The strategy has expanded from an exclusive focus on 
domestic talent to include foreign talent—that is, from an exclusive “brain train” to a mix of 
“brain train” and “brain gain” strategies. But the fundamental challenge of improving career 
paths has remained unresolved. The government did not help increase regular positions 
in universities, nor did it make serious attempts to boost employment opportunities in the 
private sector.

After almost 25 years and five Basic Plans, the number of researchers with a doctoral degree 
increased from 121,326 in 2002 to 180,943 in 2020, 13–15 percent of whom are employed in 
private firms (Kanda et al. 2021). But MEXT is concerned that the number of doctoral degree 
holders per 1 million persons in Japan is still significantly lower than in several OECD coun-
tries. In 2018, this number was 375 in the United Kingdom and 336 in Germany, but only 120 
in Japan—or only a third of the UK and Germany. Moreover, the number of doctoral program 
applicants has been decreasing in Japan. Defying the trend, MEXT announced in 2024 a plan 
to triple the ratio of doctoral program entrants to university graduates by 2040. 

As for the objective of improving research capacity, there is a sign that postdoctoral 
researchers have helped improve research quality. Postdoctoral researchers constitute 
about 4 percent of the researchers in universities and public institutions, and they play an 
important role in research. According to the Japan Society for the Promotion of Science 
(2018), the research papers produced by postdoctoral researchers were of significantly 
higher quality than the average for all researchers—measured by the share of the top 10 
percent cited papers.12 This positive effect, however, was not enough to reverse the trend of 
a declining share of frequently cited papers, as discussed earlier.

Recent studies show personal economic gains from obtaining a doctoral degree. For exam-
ple, Morikawa (2024) studied microdata for doctoral degree holders and found that the 
probability of being employed is significantly higher for them, especially among women, 
compared with master’s degree holders. Persons with a doctoral degree tend to be 
employed in higher-wage occupations and earn about 40 percent higher wages than those 
with a master’s degree (who already earn 25 percent higher wages than those with a bach-

12  Among Japanese researchers, those who had joined postdoctoral programs contributed to a 
substantially higher share of the top 10 percent cited papers than the average.
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elor’s degree). An employment survey also shows that doctoral degree holders’ annual 
income is substantially higher than that of master’s degree holders (Sakamoto 2019).

Meanwhile, anxiety over insecure career paths has overwhelmed the probability of personal 
economic gains. Uncertain career paths and difficulty finding permanent research jobs 
in academia are said to have discouraged students from pursuing doctoral programs and 
resulted in fewer applicants (Suzuki, Yasuda, and Goto 2021). The number of doctoral 
program entrants declined from a peak of 18,232 in 2003 to 14,976 in 2019. The number of 
postdoctoral researchers also declined from a peak of 15,590 in 2018 to 13,657 in 2021.

The composition of doctoral program students also has changed, with more students enter-
ing after gaining work experience. Of the doctoral program graduates in 2018, more than 
50 percent had entered a program after having worked or while employed. Some students 
are, in fact, encouraged by their employers to get a doctoral degree. The number of interna-
tional students in doctoral programs has also increased. In 2023, 19,233 of 75,841 students 
in doctoral programs, or a little over 25 percent, were international students (MEXT 2023b). 
Also, a third of postdoctoral researchers are international (MEXT 2024).

Job insecurity is a common concern among postdoctoral researchers in many OECD coun-
tries (OECD 2010, 2021, 2023), even though most of them continue to have an increasing 
number of doctoral program entrants. Only a limited share of doctoral degree holders find 
tenure-track positions. For example, in the United States, in 2017, only 20–30 percent of PhD 
holders held a tenure-track position, and private sector employment (42 percent) was nearly 
on par with educational institutions (43 percent)(Langin 2019).

In Japan, however, limited tenure-track positions aside, opportunities in the private sector 
are very limited. While some suggest that doctoral students’ narrow career focus on univer-
sity research jobs is part of the issue, there is evidence that private companies’ attitudes 
toward doctoral students have made an uncertain career path even worse for doctoral 
degree holders in Japan. The reluctance of private companies to hire doctorate holders 
is partly explained by recruiters’ (mis)perceptions and deficient assessment capacity. 
Company recruiters often think that doctorate holders are inflexible or too narrowly focused 
and that those who pursued doctoral degrees are unprepared for positions in private 
companies. Even an executive of a major recruitment company and a few elite government 
officials shared such views. Also, recruiters’ education level influences their inclination to 
hire master’s or doctoral degree holders (Hamanaka 2015). Recruiters with doctoral degrees 
had the greatest inclination to hire doctoral students or doctorates, followed by recruiters 
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with master’s degrees. There is anecdotal evidence, however, that the value of doctorates is 
being increasingly recognized. 

Hiring people with advanced degrees or expertise is logical given the growing demand for 
specialized knowledge and businesses’ declining in-house investment in human resources. 
The educational attainment of innovators has increased over time in the United States, for 
example, as science and technology progress, new researchers need to spend more time 
simply reaching the frontier of their field of study (Jones 2009). Innovation, as measured 
by high-quality patent activity, is almost exclusively achieved by individuals with advanced 
degrees (Shambaugh, Nunn, and Portman 2017). Nagaoka and Honjo (2023) indeed propose 
that, for Japanese companies to increase their ability to absorb science, they should actively 
engage doctoral degree holders and make better use of their talent while expanding cutting-
edge research. 

During Japan’s period of high economic growth, in-house R&D and talent development 
in large companies led to process improvements and innovation, and innovation signifi-
cantly contributed to improving corporate performance (Suzuki, Yasuda, and Goto 2021). 
Large companies used to recruit fresh graduates and extensively train them in-house to 
achieve a fit with the company culture and workflow and learn skills and technologies. This 
is no longer the case. Firms have been investing less in educating and training employees. 
Japanese firms’ investment in talent development, as measured by its share in the GDP, 
has declined since the mid-1990s and was merely 0.1 percent during 2010–14—among the 
lowest in the OECD countries (METI 2022; Ministry of Labor, Health, and Welfare 2018). Large 
firms’ per-employee spending on education and training declined almost 30 percent over 
2011–19, while the per-employee spending by smaller firms (with 999 or fewer employees) 
increased significantly (Sanro Research Institute 2022).

It is indeed a regrettable loss for individuals, companies, and for Japan as a whole if busi-
nesses’ (mis)perception or deficient assessment capacity is hindering them from leveraging 
opportunities to utilize doctorate holders’ advanced knowledge and skills, and the conse-
quent job insecurity is discouraging people from pursuing a doctoral degree. An analysis 
of U.S. patent data illustrates a beneficial relationship between the academic field and the 
patent domain (Oroku 2024). Firms that effectively absorb and apply academic knowledge 
appear to gain a competitive advantage, as indicated by patents with increased value and 
technological diversity. This relationship highlights the importance of developing strong 
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connections between industry and academia, which can produce high-quality innovation 
and generate profitability through the exchange of knowledge and ideas. 

University Reforms Affecting University Research

The above sections illustrate the mixed results of the Basic Plans’ policy measures to nurture 
human resources in research. There is incoherence within the plans—for example, the 
introduction of fixed-term appointments resulted in career uncertainty. Also, another set of 
policies external to the Basic Plans, in fact, undermined them.

In 2004, a major university reform was launched and national universities were partially 
privatized. The reform was justified on the grounds that the autonomy of universities would 
allow them to manage themselves efficiently and that introducing competition among 
universities would encourage them to improve. This reform was also part of an overall 
administrative reform (Mitsumoto 2004) that sought to make the government more efficient 
through, among other things, privatizing and reducing the number of public employees 
(Cabinet Office 2004). MEXT declared the introduction of (i) management with a “private 
sector mindset”; (ii) autonomous and agile operations through deregulation of budgets 
and personnel; (iii) a flexible personnel system based on ability and performance (noncivil 
servant type); and (iv) appropriate resource allocation through third-party evaluation, 
proactive information disclosure, and increased social contribution (MEXT 2016).

The partial privatization was accompanied by a reduction of university block grants by 1 
percent every year; this pressured the national universities to expand their revenue sources. 
The block grant size was reduced for 10 years and remained around the same level there-
after (figure 9). At the same time, national universities received about the same amount of 
the grants-in-aid for scientific research, which is the main competitive research fund. This 
pressured national universities to expand their revenue sources. The share of research and 
project contracts in the overall financing substantially increased. In 2016, a partial perfor-
mance-based allocation system was introduced to the block grants with the aim of improv-
ing university quality. The system tended to benefit bigger universities with more resources 
and further reduce resources for smaller universities. National universities, although fewer 
in number than other public and private universities, produce the majority of research in 
Japan (Murakami and Igami 2018). Thus, privatization and reduced block grants had a signif-
icant impact on the research environment. 
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Figure 9  Financing sources of 86 national universities and 4 inter-university research 
corporations(in ¥ millions)
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University presidents and researchers have voiced concern that university reform and 
university grant reduction have had negative effects (e.g., Yamamoto and Masutani 2024; 
MEXT 2010). The competitive research fund may also have increased government influence 
on research topics and increased the administrative tasks surrounding applications and the 
submission of monitoring reports.

Such a shift from conventional block funding toward more project-based competitive 
funding has also occurred in other countries, including EU countries. The main assumption 
underlying this shift is that competitive funding would encourage research performance 
and promote the efficient use of scarce financial resources. Empirical evidence, however, 
is inconclusive. A study of EU countries confirmed the positive role of funding amounts for 
research outcomes—measured by the quantity or quality of the papers produced. The study 
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also confirmed that competitive project funding has no significant effect, positive or nega-
tive, on the quality of publications—measured by the share of publications among the top 10 
percent most cited papers (Zacharewicz et al. 2023).

As mentioned earlier, Japan’s ranking in the number of frequently cited papers started 
declining rapidly around 2004–05. Kikuchi’s analysis (2023) of publications during 1999–
2009 suggests that the partial privatization of universities led to a decline in the quality and 
quantity of national universities’ research outputs soon after the 2004 reform. This negative 
effect was pronounced in medical science; some sectors were not affected. A study of the 
publications over 2001–06 that had at least one author affiliated with a Japanese organiza-
tion warns against potential biases in competitive funding allocation procedures (Wang, Lee, 
and Walsh 2018). The study’s authors found that projects supported by competitive fund 
had greater novelty on average than those supported by block grants, but only for high-sta-
tus researchers (who tend to be senior and be male); for researchers with lower academic 
status (particularly researchers who are junior and female), the relationship is reversed: 
novel projects are less likely to win competitive funding. These findings indicate that the 
university reform affected research outputs, and whether competitive funding would yield 
better research is an empirical question, and competition leading to better research cannot 
be taken for granted.

The university reform significantly affected the situation for researchers. The university 
block grant reduction has led to the number of open tenure-track positions stagnating in 
national universities, in turn contributing to uncertain career paths for young researchers.13 
Competitive research funding only finances fixed-term researchers and staff for project peri-
ods. Permanent faculty or staff positions need to be financed by block funds. The reduction 
of university grants has led universities to reduce support staff positions, thus increasing 
administrative tasks for faculty members.

Besides teaching and community engagement, administrative tasks, including those related 
to competitive research grant applications and reporting during and after the grants’ imple-
mentation, lead to a decline in the research time for faculty members (figure 10). While the 
number of faculties hardly grew, competing demands on their time led to the actual hours 
spent on research declining from 46.5 percent in 2002 to 32.9 percent in 2018 (Kikuchi 2023). 

13  As universities could not fire already existing faculty, the number of new positions opening 
up became very limited and too few to accommodate the increasing number of doctoral program 
graduates.
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Thus, the total hours spent on research by university faculty has declined. The largest drop, 
between 2002 and 2008, was likely due to the partial privatization of national universities. 
About 80 percent of university faculty feel they have insufficient time for research due to 
other tasks (meetings, support for entrance exams, compliance with local administration 
rules, and applications for research grants) (Yamashita et al. 2024).

The number of researchers (factoring in the percentage of time spent on research) and the 
number of published papers have a strong correlation. Longitudinal analysis of the number 
of papers from Japanese universities in the fields of science, engineering, and agriculture 
shows that (i) a decrease in the share of time spent on research and a stagnant number of 
faculty members explain the decline in the number of research papers during the mid-2000s 
up till 2010, and (ii) a decrease in the number of doctoral students and inadequate expendi-
tures on research materials explain the reduction since around 2010 (NISTEP 2023).

Figure 10  Changes in the ratio of time spent on work activities by university faculty 
members in all fields

2002

2008

2013

2018

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Research activities

Education activities

Social service activities 
(research-related activity)

Social service activities 
(education-related activity)

Social service activities (other 
activities: medical teatment)
Other work activities 
(internal clerical work)

23.7 3.4 2.8 3.6 19.9

19.3

17.5

18.0

26.9 6.0 4.6 4.1

28.4 4.9 5.0 9.2

28.5 5.0 5.3 10.3

39.1

46.5

35.0

32.9

UK

Germany

France

Source: Prepared by MEXT based on its Survey of Full-Time Equivalency Data at Universities and 

Colleges.

Other countries also introduced the privatization of universities, business management 
tools, and a shift from block grants to competitive funding for universities, with mixed 
results in terms of the quality and quantity of higher education (Pritchard, Pausits, and 
Williams 2016). Existing findings for Japan appear to indicate that the university reform 
has adversely affected university research by reducing the aggregate time spent by faculty 
members on research and limiting predictable financial resources, even though the reform 
may have positive effects on other aspects, such as increasing university-industry collabora-
tion. Meanwhile, the university reform did not help increase the number of researchers with 
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doctoral degrees: the limited openings of tenure-track faculty positions worsened career 
insecurity, and competitive research funding may have disadvantaged younger researchers.

Discussion
Despite sluggish growth, since 1981 Japan has continued to be the world’s most complex 
economy and remains among the leading countries in innovation. Japan’s economy is very 
knowledge intensive and Japan is the second largest exporter of intellectual property in the 
world (WTO 2023). But does the country have an equally strong flow of innovations and new 
intellectual properties to sustain this trend? The quality of innovation seems to be trending 
down. Universities and businesses both show warning signs of declining R&D, which is a 
critical instrument to generate innovation. This paper considers whether a series of science, 
technology, and innovation public policies contributed to strengthening Japan’s R&D and 
innovation capabilities.

Beginning in the 1990s, Japan developed and implemented a series of five-year Science and 
Technology Basic Plans (as of 2020, Science, Technology and Innovation Basic Plan). While 
the Basic Plans have multiple objectives and agendas, all the plans have had one persistent 
objective: increasing the supply of highly educated researchers—namely, researchers with 
doctoral degrees—since the First Basic Plan was endorsed in 1996.

As science and technology advances, it takes more time for new researchers to simply reach 
the frontiers of their fields of study; in response, in places like the United States the educa-
tional attainment of innovators has increased and innovation is achieved by individuals with 
advanced degrees. Given that, focusing on R&D and nurturing researchers with doctoral 
degrees is a justifiable cause, and the government’s foresight was commendable. Yet, 25 
years of persistent attempts to increase the number of doctoral degree holders and thereby 
enhance R&D capability have had mixed results. There have been some positive results from 
the policies: financial support for students in doctoral degree programs and for postdoctoral 
researchers has increased, and there are signs of the internationalization of postgraduate 
education. However, incoherences within the Basic Plans’ policies, and between the Basic 
Plans and the university reform policies, and the inadequacy of coordination between the 
government, the private sector, and universities compromised achieving the objective. 

By the mid-2000s, it had become evident that uncertain career paths and job insecurity 
discouraged eligible persons from pursuing doctorates. Neither academia nor business 
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provided stable employment for young postdoctoral researchers. The fixed-term employ-
ment system introduced and rolled out under the Basic Plans disproportionately affected 
young researchers and aggravated job insecurity. 

The 2004 university reform, which included the privatization of national universities, univer-
sity block grant reduction, and a shift to competitive research funding, constrained the 
number of permanent research positions and worsened the insecure career paths of young 
researchers. Moreover, faculty members’ reduced time spent on research and the smaller 
number of doctoral students diminished research outputs, and the quality of research 
papers, as measured by rankings of most frequently cited papers, started declining with 
the onset of university reform. Overall, the 2004 university reform unintentionally under-
mined efforts to improve R&D capabilities, especially the goal of increasing researchers with 
doctoral degrees and improving R&D quality, although it has brought positive changes, such 
as increased collaboration between universities and businesses.

The university reform was part of a broader administrative reform that specifically sought 
to increase the economic efficiency of national universities by introducing management 
tools traditionally associated with the private sector, including increasing competition. Such 
reforms have produced mixed results elsewhere. Pursuing economic efficiency like private 
companies does not always bode well with public goods, such as research outputs. From the 
budget perspective, or the Ministry of Finance’s point of view, universities are cost centers, 
especially now that the university-age population is declining, and economic efficiency is a 
priority under the tight budget. On the other hand, from the perspective of science and tech-
nology development, higher education is an important investment in human resources, and 
research is a fundamental investment that generates long-term returns. 

Although the government mandates policy evaluation, the feedback loop from policy 
implementation assessment to evaluation to policy adjustment did not seem to fully func-
tion in addressing the 25 years of unresolved issues. The effectiveness of the Basic Plans’ 
public policies relevant to research-related human resources, together with the university 
reform, must be analyzed rigorously—considering what worked and what did not—instead 
of debating what should have worked or what should work. It is time to critically evaluate 
whether there needs to be a different cost-benefit analysis for the long term and a different 
resource allocation for universities and research to optimize the benefits to the country. 
As Nobel laureate in physics Takaaki Kajita noted, “The experiment [to test] the hypothesis 
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that competition without resources would produce results has failed” (Kyodo News Service 
2022).

Because of their reluctance to hire doctorate degree holders, businesses probably missed 
out on valuable opportunities to take advantage of those human resources to contribute 
innovations to the private sector. The need for an increasing number of doctorate hold-
ers did not appear to be an agenda shared by the government and the private sector even 
though young researchers with advanced degrees would transfer new knowledge and likely 
help companies link new scientific discoveries to their innovations. But also, the Basic Plans 
failed or did not do enough to increase private-sector jobs for young researchers. The Basic 
Plans only continued to “expect” or “hope for” the private sector to hire doctorate holders. 
A few former and current government officials have expressed the view that the government 
cannot influence businesses’ recruitment behaviors. 

The apparent lack of government-business coordination might be counterintuitive to some. 
Studies analyzing Japan’s industrial policies and the government-private sector coordina-
tion during the rapid growth of the 1960s–80s suggest that the government, especially the 
Ministry of International Trade and Industry,14 coordinated with different stakeholders and 
managed a complex set of negotiations (e.g., Johnson 1982; Okazaki 1997; Okimoto 1989). 
Even then, not all industrial policies were coherent or successful (Okimoto 1989). Compared 
with then, these days the private sector in general, and large companies in particular, rely 
far less on the government, whose influence on businesses, especially large companies, has 
diminished. Also, MEXT, which is responsible for policies to nurture researchers, especially 
policies promoting an increase in doctorates, does not have strong networks with busi-
nesses. Therefore, MEXT alone would have limited capacity to dialogue and negotiate with 
businesses, let alone influence private companies’ hiring practices.

However, the tide may have finally turned several years ago, when the government and the 
business sector came to share a common agenda for overall human resources and engag-
ing doctorate holders. Political stability provided the opportunity for the change. Human 
resource development is a long-term agenda. It took the long-lasting Abe administration 
(2013–20) to include in its political agenda human resource matters that had been simmer-
ing beneath the surface until then. Finally the government and businesses came to share a 
common agenda for overall human resources and engaging doctorate holders. 

14  The Ministry of International Trade and Industry (MITI) was the previous incarnation of METI.
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An official system of dialogue among MEXT, universities, and the private sector finally 
emerged in 2019, as the Council on Industry-Academia Collaboration for the Future of 
Recruitment and University Education was established. The Sixth Plan (2021–26) assigned 
other government agencies, METI, the Cabinet Office, and all other ministries to help 
increase postdoctoral career opportunities in industry and government offices. Keidanren 
(the Japan Business Federation) made the cultivation and advancement of doctorate 
holders and women in STEM (science, technology, engineering, and mathematics) fields a 
primary focus in 2023. In February 2024, it published “Proposals for the Development and 
Advancement of Doctor’s Degree Holders and Women in STEM Talent,” a set of recommen-
dations that include specific measures to create an environment where highly specialized 
professionals can contribute to economic growth, as part of a broader strategy to make 
Japanese companies more competitive. In 2024, the MEXT minister sent a letter to busi-
nesses asking for their support, including providing employment, internships, and schol-
arships to doctoral program participants or graduates, while MEXT and other government 
agencies also plan to increase the hiring of doctorate holders. These movements signify that 
the government and the business sector now share the urgency of improving R&D and secur-
ing human resources with advanced knowledge. After all, private companies play the most 
critical roles in producing innovative products and services. Augmenting the latest scientific 
knowledge to the existing technical capabilities of businesses would likely offer fresh fields 
for innovation.

Universities have also been gradually changing. More of them are making efforts to prepare 
doctoral program students for jobs outside academia, as well as promoting entrepreneur-
ship. International students constitute as much as 30 percent of doctoral program students 
in Japan, and about a third of the international students remain in Japan to work after 
receiving their doctorates, indicating that at long last, the talent portfolio strategy is diversi-
fying from an exclusive “brain train” to a mix of that and “brain gain.” 

Another hopeful sign is a steady growth in university-based ventures, whose number 
increased from 130 in 1996, when the First Basic Plan was adopted, to about 4,300 in 2023. In 
2022, 38 percent of the chief executive officers of university-based ventures and 45 percent 
of chief technical officers had a doctoral degree (Nikkei BP Consulting 2024). Being an entre-
preneur is now becoming a realistic career option for doctorates, and these university-based 
ventures would likely accelerate linking science and innovation and add to Japan’s innova-
tion capability
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A much-needed increase in university research funding is also happening. The research 
grant size has hardly changed, meaning that the real value of grants has been signifi-
cantly reduced over the past 10 years. The government established a ¥10 trillion univer-
sity fund in 2022 that will benefit only some universities, not all. The returns on research 
funds are expected to diminish beyond a certain point, and increased disbursal may yield 
better results. A substantial body of empirical research demonstrates stagnant or dimin-
ishing returns to scale for the relationship between grant size and research performance 
(Aagaard, Kladakis, and Nielsen 2020). The effect of the fund, as well as of the concentration 
of resources in a few universities, needs to be monitored and evaluated to enable policy 
adjustments if necessary. 
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