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Abstract: Since the Organisation for Economic Cooperation and Development presented its com-
prehensive Innovation Strategy in 2010, numerous countries have been updating their innovation
policies. Subsequent to the promulgation, the innovation policies of Japan shifted the focus from
discipline-specific to social issue-oriented approaches. This study investigates the response of the
Japanese academic sector to this policy shift and the characteristics of the research projects associated
with innovation policy by utilizing descriptive statistics from policy documents and the database of
Grants-in-Aid for Scientific Research. The findings reveal that Japanese researchers have increasingly
aligned their efforts with government-proposed research themes in recent years, with a notable shift
toward short-term research projects. Moreover, Japanese universities are undergoing reforms that
are transforming them into entrepreneurial institutions by altering incentive structures. Although
these reforms may yield short-term research outcomes, they may not always address long-term so-
cietal needs. The narrowing focus on research themes could restrict the potential impact of research
and impede the development of innovative solutions to societal challenges. From this viewpoint,
assessing the relationship between government-proposed research themes and the research produc-
tivity of Japan is critical. Universities and public research institutions play a vital social role in broad-
ening the foundational knowledge base through basic research, while private enterprises may lack
the motivation to invest in research and development with low appropriability. These results may be
beneficial for policymakers in reconsidering the division of labor in industry-academic collaboration
in a knowledge-intensive economy.

Keywords: mission-oriented innovation policy; scientific knowledge; entrepreneurial university;
academic sector; incentive structure

1. Introduction

The Innovation Strategy 2010 of the Organisation for Economic Cooperation and De-
velopment (OECD) has increased the importance of the demand side of innovation policy.
Although it emphasized that science remains an important component of innovation, the
plan presented a systematic approach that includes not only supply-side policies focused
on the development of specific technologies but also demand side ones, including eco-
nomic and social issues and the broad range of actors that influence innovation (OECD
2010). In response to these trends, countries worldwide are developing mission-oriented
innovation policies (MOIPs) that aim to create markets through the resolution of societal
challenges in collaboration with various actors (Mazzucato 2016, 2018). Examples of MOIP
include the Community Wealth Building program introduced in Preston, the United King-
dom, in 2015 (The Lancet Public Health 2023), policies affecting the demand and supply of
Responsible Innovation in Health in Brazil and Canada (Lehoux et al. 2023), the Nutrient
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Recycling policy in Finland (Nylén et al. 2023), and the Vision Zero initiative of Sweden as
a mission-oriented innovation policy for traffic safety (Craens et al. 2022).

The innovation policy in Japan, which has been formulated every five years since
1996, is also transitioning toward a mission-oriented approach (Larrue 2021; Carraz and
Harayama 2018). The Fourth Science and Technology Basic Plan (2011-2015) shifted the
focus of the agenda from discipline-specific to social and environmental challenges after
noting that the outcomes of science and technology (S&T) were not being effectively uti-
lized for the creation of new industries, employment, national welfare, or the resolution of
social issues (Cabinet Office 2011).

Policymakers of MOIPs argue that the government should not only fund but also play
an active role in the formation of market directions and the creation of new markets (Maz-
zucato 2014). Thus, the role of academia in bridging science and society to address social
challenges and goals has attracted attention. However, debates over the approach of the
government to evaluating university research remain active (Smith et al. 2011; Torrance
2020; Martin-Sardesai et al. 2017; Morrish 2020; Hudson and Williams 2016; Varghese and
Martin 2014). Government interventions in academic institutions may have several poten-
tial consequences for their autonomy. For instance, if public and private funding bodies
prioritize short-term results, then researchers may favor projects that yield quick outcomes,
which may not always address long-term societal needs. Moreover, the lack of diversity in
research themes could limit the potential impact of research and hinder the development of
innovative solutions to societal challenges. Therefore, critically assessing the relationship
between government-proposed research themes and research productivity is important.

The current study aims to explore the alignment between Japanese researchers and
government research themes and their implications for potential societal impacts. Specif-
ically, how did the academic sector in Japan respond to the shift in innovation policy?
What are the characteristics of a research project for which researchers voluntarily apply?
By seeking the answer to these research questions, this study proposes potential issues
inherent in Japan’s MOIPs within the academic sector.

For government-led MOIPs to successfully address complex social and economic chal-
lenges, cooperation and coordination with various nongovernment stakeholders are es-
sential. In particular, ensuring effective coordination and communication across sectors
presents a significant practical challenge (Sabel and Zeitlin 2008). This study focuses on
the responses of universities to MOIPs among key actors in the national innovation system
(NIS) in Japan. By presenting challenges faced in the process of establishing and achieving
joint goals among multiple stakeholders, it intends to offer valuable insights for policy-
makers and researchers.

The remainder of the paper is structured as follows: Section 2 reviews the previous
literature on topics related to MOIPs and their intervention in academic freedom. Section 3
describes the Japanese context with regard to the transformation of innovation policy and
university reform. Section 4 describes the materials and methods for data analysis. Sec-
tion 5 provides an overview of the results derived from descriptive statistics. Section 6
features a discussion based on the fact finding. Finally, Section 7 concludes and presents
implications.

2. Literature Review
2.1. Evolution of Innovation Policy

Innovation policy has evolved significantly over time, and such an evolution has been
closely linked to the broad systemic understanding of innovation. In recent years, scholars
in the field of innovation policy have discussed it in three phases (Diercks et al. 2019; Schot
and Steinmueller 2018).

The first phase was the S&T policy, which occurred after World War II. Based on
the idea of a linear model of innovation, the S&T policy was designed to promote scien-
tific research and technological development and to strengthen the S&T base of the nation,
which translates into economic and social benefits. Economic growth through the provi-
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sion of new knowledge to the private sector and by addressing market failures and ex-
ternalities justified policy interventions to disseminate science to society (Schot and Stein-
mueller 2018). The specifics of this policy include increasing investment in research and
development (R&D), strengthening S&T education, promoting cooperation between pub-
lic and private research institutions, and developing a legal and regulatory framework that
promotes innovation (Diercks et al. 2019; Schot and Steinmueller 2018). These initiatives
were institutionalized as key elements for enhancing the international competitiveness of
the country and supporting sustainable economic growth.

The second phase is the NIS, which was conceptualized during the 1980s under the influ-
ence of neoliberal thought and whose policy agenda focused on economic goals. The NIS is
generally defined as an entire system that consists of various organizations and institutions of
actors involved in innovation activities in a country (e.g., firms, universities, and government
agencies) and their interactions (Freeman 1987; Lundvall 1995; Nelson 1993). The major focus
has expanded to peripheral areas, such as building cooperative R&D networks, facilitating
knowledge dissemination and technology transfer, developing infrastructure to support in-
novation, strengthening linkages across regions and industries, and facilitating learning and
knowledge spillovers in developing countries (Mowery 1998; Block and Keller 2009; Hall and
Lerner 2010; Cooke 2005; Malerba 2004; Lundvall et al. 2006).

Since the 2000s, innovation policy has transitioned into the third phase, which is con-
sidered a paradigm change in innovation policy due to the diversification of policy issues.
For example, it has been labeled MOIPs (Mazzucato 2016), a novel policy paradigm (Kemp
and Mainguy 2011), and transformative innovation policy (Diercks et al. 2019; Schot and
Steinmueller 2018) and positioned as broad social issue-oriented innovation policies. Thus,
the policy agenda at this phase emphasizes a shift from economic to contemporary social
and environmental issues such as the SDGs, which emphasize a distinction from previous
innovation policies (Schot and Steinmueller 2018).

However, as Diercks et al. (2019) argued, this new policy paradigm does not entirely
replace previous policy paradigms such as the S&T policy and innovation system policies.
As demonstrated by the evolution of debates on the NIS, different countries exhibit varied
performance with respect to innovation due to their diverse institutions. Formal and infor-
mal constraints, institutional complementarities, and path dependence operate within the
NIS, which underlies the reason why innovation performance does not converge over the
process of globalization (North 1990). Therefore, a historical perspective that focuses on in-
stitutional continuities and discontinuities is essential for the analysis of how institutional
change leads to outcomes.

2.2. Mission-Oriented Innovation Policy

Innovation policy issues have diversified over time. The focus of policy agendas has
shifted from the production of scientific and technological knowledge based on a linear
model of innovation in the 1960s to one that is economic, social, and environmental, as
the understanding of innovation has expanded (Diercks et al. 2019). MOIPs, advocated in
conjunction with this paradigm shift in innovation policy, constitute a policy approach that
establishes clear goals and measurable targets to address societal challenges and promote
innovation. This approach aims to mobilize a wide range of actors, including governments,
businesses, and communities, to work together to achieve specific goals (Mazzucato 2016,
2018). However, the exploration of the effectiveness and scalability of MOIP continues,
along with the challenge of integrating these policies into a broad policy framework and
overcoming administrative, legal, and governance barriers (The Lancet Public Health 2023;
OECD 2023). The MOIP concept is applied to various contexts that promote transformative
change and address complex social issues, such as economic development, sustainability,
and health (Nylén et al. 2023; Kirchherr et al. 2023; Janssen et al. 2023).

MOIPs face several major problems. The first is the selection and definition of goals.
In the mission-oriented approach, determining the mission to choose is critical. Mazzu-
cato (2018) provides guidance on how governments and policymakers should set specific,
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measurable, and achievable missions and how to incorporate these goals into the actual
policy design. However, the selection and definition of specific goals are complex and
typically require political and social consensus building. If goals are extremely broad and
abstract, then identifying specific action plans and deliverables becomes difficult. Con-
versely, if goals are very narrow, then they may limit the potential for innovation. Fur-
thermore, strong missions can lead to reduced technological diversity in the innovation
system (Hekkert et al. 2020). The second is the direction of innovation. Mazzucato (2016)
argues that governments should play an active role in the formation of market direction
and the creation of new markets instead of merely serving as funders. This context de-
notes an entrepreneurial government. However, when determining the direction of in-
novation, governments need to consider the risk of government failure as well as market
failure (Karna et al. 2023). Inappropriate goal setting and implementation plans can lead to
wasted resources and inefficiencies. Thus, overcoming these problems and making MOIP
successful will require ongoing evaluation and adjustment through a cumulative series of
case studies on policy design and implementation.

2.3. Changing the Academic Sector

The trend in market co-creation by entrepreneurial states and various private sectors
has led to increased demand and pressure on the academic sector from the economy and
society. As a result, the academic sector is expected to support economic development,
innovation, and social progress (Rostan 2010). Universities have been encouraged to de-
velop new venture partnerships with the industry as an important driver of a knowledge-
intensive economy (Olssen and Peters 2005; Godin and Gingras 2000). Furthermore, the
interaction among industry, academia, and government (triple helix) has emphasized the
role of universities as entrepreneurial universities, along with the government and indus-
try, in technology transfer and the creation of knowledge-based startups (Etzkowitz and
Leydesdorff 2000; Etzkowitz 2003; Lerman et al. 2021).

This trend is perceived as academic capitalism. In this context, a particular concep-
tion of the world was constructed in which knowledge is only valid if it is marketable, if
researchers are entrepreneurs, and if higher education and research are in the service of
global capitalism and neoliberal rationality (Bori and Block 2024). Moreover, public uni-
versities in the United States adopted the practices and norms of a business mindset that
are more closely consistent with corporate goals and values instead of social institutions
responsible for knowledge creation and dissemination (Spinrad et al. 2022).

The discussions on academic freedom and autonomy are related to the intervention
of public institutions in the scholarly sciences, which leads to serious consequences for the
creation, dissemination, and application of knowledge. By prioritizing marketable knowl-
edge, recognizing researchers as entrepreneurs, and shifting toward subordinating higher
education and research under global capitalism and neoliberal rationality, academic cap-
italism has severely affected the advancement of scientific knowledge and posed a major
threat to the academic freedom of individual scholars (Walsh et al. 2007; Wieczorek and
Muench 2023; Reichman 2022).

In addition, however, the prioritization of marketable knowledge under a strong mis-
sion can also hinder the accumulation of scientific knowledge. As Lin etal. (2010) point out,
technological development that is dependent on innovation policies based on technologi-
cal forecasts will not necessarily lead to national economic growth unless it is coordinated
with basic research and the long-term economy (Lin et al. 2010). The reason is that basic
research has high scientific value and knowledge spillover effects. Nevertheless, basic re-
search explores the frontiers of knowledge; thus, the actual emergence of its results can
take a long time. Therefore, examining the relationship between innovation policy and
the accumulation of S&T is important. However, previous studies have provided insuffi-
cient discussion on this point. For this reason, the current study focuses on the behavior
of researchers involved in research activities through their organizational incentives prior
to patenting.
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3. Japanese Innovation Contexts

The following text addresses the development of innovation policy in Japan using ma-
terials from the Cabinet Office and also describes the characteristics of university reforms
at private and national universities.

3.1. Transition of the Science and Technology Basic Plan and Competitive Research Funds

The Basic Act on Science and Technology was enacted in 1995 (and revised in 2020)
with the objective of improving S&T, economic, and social developments in Japan. Since
1996, the Science and Technology Basic Plan (Basic Plan) has been formulated and imple-
mented every five years; the Sixth Basic Plan started in 2021 (Cabinet Office 2021). Figure 1
illustrates the shifts in the national initial budgets for the Basic Plan and competitive re-
search funds and their fluctuation each year, which reflects consistent increases over time.
Although the amount of competitive funds peaked under the Third Basic Plan, the ratio of
the initial budgets has generally been 10%.
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Figure 1. Shifts in science and technology budgets and competitive research funds between Basic
Plans. (Source: Processed and created by the author based on the National Institute of Science and
Technology Policy (NISTEP) and Ministry of Education, Culture, Sports, Science, and Technology
(MEXT), “Digest of Japanese Science and Technology Indicators 2022” (NISTEP and MEXT 2022)
and JSPS, “KAKENHI: New knowledge creation for the formation and inheritance of world-leading
intellectual assets” (MEXT and JSPS 2021)).

Although several competitive research funds exist under the jurisdiction of ministries
and agencies, the majority are short-lived. One of the major funds in Japan is KAKENHI,
which was integrated into several research grants in 1965 with the aim of subsidizing cre-
ative and pioneering academic research that will contribute to the foundation of an affluent
society. It is administered by the Japan Society for the Promotion of Science (MEXT and
JSPS 2018). KAKENHI aims to fund all academic research, from basic to applied, in all
fields, which accounts for approximately 50% of the total competitive research funds in
Figure 1. This study examines the impacts of each Basic Plan with a focus on the Third and
Fourth Basic Plans, on national research activities.

3.2. Transformation of S&T Basic Plans

The First Basic Plan (1996-2000) focused on the creation of intellectual assets through
research by supporting 10,000 postdoctoral fellows and enhancing research in private uni-
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versities, which comprise 80% of higher education in Japan. It also introduced measures
for facilitating the transfer of university research to businesses and established technol-
ogy licensing organizations (TLOs) to foster industry-academia collaboration. As such,
TLOs play a central role as the driving force of the cycle of knowledge creation, which
creates new industries that originate from universities and returns a part of the profits to
researchers. In this manner, research funds are generated, and university research is fur-
ther activated (METI 1998). The Second Plan (2001-2005) targeted specific areas in R&D,
such as life sciences and nanotechnology. The Third Plan (2006-2010) expanded priorities
to include energy and manufacturing, which promoted researcher mobility and gender
diversity in research. The Fourth Plan (2011-2015) shifted the focus from academic disci-
plines to societal issues and emphasized green innovation and continued support for the
tenure-track system. The Fifth Plan (2016-2020) aimed to promote innovation to address
societal challenges and stressed the importance of collaboration among industry, academia,
and government.

The innovation policy in Japan has long developed basic research capabilities that tar-
get key technologies that will drive future industrial growth. Until the Third Basic Plan,
the national policy gradually expanded innovation efforts to incorporate diverse actors
within industry-academia-government collaboration (Cabinet Office 2006a). The innova-
tion policy then seemingly radically shifted to the mission-oriented approach since the
Fourth Basic Plan (Larrue 2021; Diercks et al. 2019). Notably, however, each successive
plan has consistently assumed that universities will play a central role in knowledge pro-
duction for innovation, despite the diversification of the sites of knowledge production
(Godin and Gingras 2000).

3.3. Japanese University Reforms

Since the 1990s, the environment for Japanese universities has significantly shifted.
A report in 1991 highlighted the challenges posed by the declining youth population on
university capacity, which had led to increased competition among universities, especially
private ones, to attract students. This competition prompted schools to revamp faculties,
admissions, and curricula (Morikawa 1994). In response, MEXT updated the University
Establishment Standards to enable educational restructuring while maintaining control
over the predominantly private higher education sector. The 2013 Comprehensive Support
Program for Private University Reform aimed to stabilize finances and promote quality
education by offering targeted subsidies for reformative efforts, which intensified grant
competition among universities.

In 2004, the transformation of national universities into corporations (NUC) aimed
to foster entrepreneurial activity, which enabled them to patent inventions and engage
in dual employment. This reform resulted in increased patent applications and citations,
which signifies success in enhancing the social impact of academic research (Motohashi
et al. 2022). However, despite these reforms, MEXT retained significant control over uni-
versities and required them to align with policy agendas, especially in securing compet-
itive external grants. A few critiques of the reform pointed to its negative impact on re-
search infrastructure and activity due to the emphasis on external funding and competition
(Yoshida 2007).

Recent reforms have likely shifted the focus of researchers toward short-term projects
to secure funding, with an expected alignment with the keywords and trends of the Third
and Fourth Basic Plans. This study aims to identify the trends in the responses of re-
searchers to the keywords in the Third and Fourth Basic Plans by dividing them into five-
year periods before, during, and after each plan.

4. Materials and Methods
4.1. Data Collection

Many methods can be used to achieve innovation policy objectives including economic
growth, climate change prevention, improvement in population health (Fagerberg 2017), and
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the relationship between patents and innovation (Jaffe 2000; Koléda 2008). However, the cur-
rent study focuses on research grants. A number of studies have used research grants as data.
Research grants influence the number of subsequent publications (Hottenrott and Lawson
2017; Jacob and Lefgren 2011). Furthermore, research grants also affect the number of patents
(Munari et al. 2024). Considering these studies, a potential pathway for innovation policy
could be “government direction — research project — paper/patent — economic and social
outcomes”. This study focuses on the first step, “government direction — research project”,
because the reaction of researchers strongly influences the outcomes.

We selected two major innovation initiatives in Japan, namely, the Basic Plan and
KAKENH], as the research object, because the first forms the basis of Japanese innovation
policy, and the second is one of the most major competitive research funds in the academic
sector in Japan. In particular, we analyzed the five-year periods before and after the Third
(2006-2010) and Fourth (2011-2016) Basic Plans, because the focus of the policy agendas
between the two plans has shifted from specific disciplines (e.g., life sciences and manufac-
turing technology) to issues (e.g., green innovation). For the Third Basic Plan, we captured
the trends in keywords for policy issues across a total period of 15 years: 2001-2005 (be-
fore), 2006-2010 (during), and 2011-2015 (after); for the Fourth Basic Plan, a total period of
15 years: 2006-2010 (before), 2011-2015 (during), and 2016-2020 (after; Figure 2).

2001

2005

2006

2010

2011

2015

2016

2020

before

3rd Basic Plan

after

before

4th Basic Plan

after

Figure 2. Data collection period for the Third and Fouth Basic Plans.

The first step of data collection is described below. The materials we used are those of
the Third and Fourth Basic Plans published by the Cabinet Office. Supplementary materi-
als for each priority area, such as life sciences, information and telecommunications, envi-
ronmental sciences, and nanotechnology/materials, were prepared at the same time as the
S&T Basic Plan was announced up to the Third Basic Plan. Therefore, we mainly extracted
keywords from the supplementary materials, referring to Chapter 2 of the Third Basic Plan
entitled “Strategic Priority Setting on S&T” of the Third Basic Plan (Cabinet Office 2006a,
2006b). As for the Fourth Basic Plan, supplementary materials are no longer produced.
Therefore, we derived keywords from Chapter 2 of the Fourth Basic Plan, “Achieving Sus-
tainable Growth and Social Development in the Future.” (Cabinet Office 2011).

We extracted the keywords using the following procedure: First, the first author de-
rived the keywords from the source documents. Then, the second author checked the
keywords against the source documents. We carefully discussed the items that did not
match or needed interpretation and determined the keywords. The first type of keyword
can be considered an as-is keyword. This is a case where the keywords are the same words
as in the original documents (e.g., “nanomedical technology” and “hydrogen transporta-
tion technology” in the Third Basic Plan, “smart grid” and “nanocarbon materials” in the
Fourth Basic Plan). The second type of keywords are slightly modified keywords. These
are keywords whose content is clear but can be created by simply removing particles or
rearranging the order of words (e.g., “technology to support software development” —
“software development support technology” in the Third Basic Plan, and “making light-
ing more efficient” — “high efficiency lighting” in the Fourth Basic Plan). The third type
of keywords, which constituted the primary focus of our discussion, are those that must
be determined from the context. In this study, we refer to these as contextual reading key-
words. For example, we derived “local industry revival” from the original text: “The Great
East Japan Earthquake caused extensive damage to primary industries such as agriculture,
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forestry, and fisheries, which are local industries, over a wide area along the coast of the
Tohoku and Kanto regions. In light of this, the Basic Plan promotes R&D related to the
investigation and improvement of contaminated soil and water quality, the restoration of
marine ecosystems, the improvement of productivity and safety of agricultural, forestry
and fishery products, as well as the use and application of the results of such R&D, with
the objective of achieving the reconstruction, revitalization, and further growth of these
industries” (Cabinet Office 2011). In this context, we could have extracted multiple syn-
onyms, such as local industry reconstruction or local industry growth. However, we ex-
tracted only one keyword from each context to avoid biasing the data. In cases where the
source text comprised multiple contexts, we extracted as many keywords as the number
of contexts. Finally, 91 and 97 keywords were extracted from the Third and Fourth Ba-
sic Plans, respectively. Tables Al and A2 provide a comprehensive list of sources and all
extracted keywords. Figure 3 illustrates the percentages of as-is keywords, slightly modi-
fied keywords, and contextual reading keywords in the Third and Fourth Basic Plans. The
figure demonstrates that the keywords discussed in depth by the authors account for ap-
proximately 4.1% of the keywords included in the Fourth Basic Plan.

100%
80%
60%
40%

20%

0%
The 3rd Basic Plan The 4th Basic Plan

W as-is keywords | slightly modified keywords

contextual reading keywords

Figure 3. The percentages of extracted keywords by type in the Third and Fourth Basic Plans.

In the next step of the data collection, we extracted research projects from the KAKEN
database that contained any of the keywords over the study period of the 15 years around
the Third and Fourth Basic Plans. All data were collected in August 2022, and we searched
for not only the titles and keywords of the research project but also summaries and full
studies. The objective of this search was to capture data from research that mentioned the
keywords, even if they were not the key topics of the research. Reports can also be searched
in the KAKEN database. However, research projects whose keywords appear only in the
reports were excluded from the sample in lieu of the abovementioned objective.

A few projects contained multiple keywords; however, we observed that not all of
the keywords from the Third Basic Plan were incorporated into research. Specifically, re-
searchers used all 97 keywords from the Fourth Basic Plan but failed to incorporate 15 out
of 91 from the Third. We identified a total of 116,938 research projects that incorporated
at least one of the keywords from either of the Basic Plans (Third: 42,456; Fourth: 74,482).
Figure 4 presents the breakdown of the KAKENHI grants into five-year periods that reflect
those from the Third and Fourth Basic Plans.



Adm. Sci. 2024, 14, 115

9 of 27

80000
70000
60000
50000
40000
30000
20000

10000

16383
5987

The 3rd Basic Plan The 4th Basic Plan

before the Basic Plan ® during the Basic Plan W after the Basic Plan

Figure 4. Number of KAKENHI projects for each five-year period.

4.2. Data Analysis

By comparing the number of projects adopted by KAKENHI during the Third and Fourth
Basic Plan periods with those of the five years before and after the relevant Basic Plan period,
we intended to elucidate the response of the Japanese academic sector toward the shift in inno-
vation policy. First, we respectively compared the numbers of research projects before, dur-
ing, and after the Third and Fourth Basic Plans by calculating the highest average number of
KAKENHI projects during each five-year period to calculate the research volume per period.
However, the average spanned 5 years and did not reflect individual peaks in the number of
projects. Therefore, we identified the peak year for research projects related to the keywords
that showed the highest average in each five-year period and organized the location of the re-
search projects for each period. The abovementioned cross-tabulation of the research volume
and peak year locations yielded a 3 x 3 matrix (Table 1).

Table 1. Cross-tabulation of the research volumes and peak years for KAKENHI projects.

Peak in the Number of Projects

Five years before Five years during Five years after

g T Basic Plan Basic Plan Basic Plan
%0% Five years before
oS .

@ Basic Plan
s
el Five years during
@) - .
= Basic Plan

ag
Qo
w»

Five years after
Basic Plan

Second, by comparing periods with the peaks in the number of projects across the
15-year period, including the five-year period before and after each Basic Plan, we exam-
ined the degree of progress of the research projects. An S-shaped relationship between the
amount of resources invested in technology and its consequent technological performance
empirically represented technological progress (Foster 1986). In particular, technological
progress was initially slow due to a lack of knowledge about the technology but progressed
rapidly with the accumulation of knowledge. However, technology will eventually face its
limits, and the pace of technological progress will slacken as large investments no longer
produce the expected results. In other words, if KAKENHI-funded research projects have
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advanced over the long-term, then the number of projects should have peaked after each
Basic Plan period.

Based on the abovementioned discussion and expectations, if the government has mis-
specified the research keywords of the Basic Plan, then many studies would be observed
in the upper-left corner (before x before). If the Basic Plan had set keywords for research
that would only produce long-term outcomes, such as the basic sciences, then the research
volume would be higher in the lower-right corner (after x after). On the contrary, if re-
searchers myopically responded to the keywords, then the research volume would settle
in the middle (during x during).

5. Results
5.1. Responses of Researchers to the Innovation Policy

To explore the responses of Japanese researchers to the transformation of Japanese
innovation policy, we calculated descriptive statistics. The numbers on the vertical axes
of Tables 2 and 3 indicate the number (percentage) of keywords in the Basic Plan and
research projects adopted by KAKENHI within each period when the five-year average
of KAKENHI-adopted projects related to the keywords was the highest over a total of
15 years, including the five years before and after the Basic Plan period. Simply put, if
researchers agilely responded to the keywords in the policy agenda, then the number (per-
centage) of KAKENHI adoption should have been larger during the relevant period of the
Basic Plan compared with those in the periods before and after.

Table 2. Responses of researchers to 76 out of the 91 keywords in the Third Basic Plan.

Peaks in the Number of Projects

Before the Third During the Third After the Third

(2001-2005) (2006-2010) (2011-2015)
- 8 (10.5%) 21 (27.6%) 47 (61.8%)
@ 62 (0.1%) 4035 (9.5%) 38,359 (90.4%)
% Before the Third
2 (2001-2005) 6 (7.9%) 0 0
5 6 (7.9%) 32 (0.1%)
a3 32 (0.1%)
3
5 During the Third
T (2006-2010) 1(1.3%) 15 (19.7%) 2 (2.6%)
3 18 (23.7%) 25 (0.1%) 521 (1.2%) 1673 (3.9%)
< 2219 (5.2%)
%~ After the Third
2 (2011-2015) 1(1.3%) 6 (7.9%) 45 (59.2%)
52 (68.4%) 5 (0.0%) 3514 (8.3%) 36,686 (86.4%)
40,205 (94.7%)

Note: In the upper row, each cell presents the number of keywords in the Basic Plan and their percentages. The
lower row represents the number of KAKENHI-adopted projects and their percentages.

Table 2 indicates that KAKENHI-adopted 40,205 research projects that pertained to
52 out of the 76 keywords in the five years after the Third Basic Plan period; that is, 68.4%
of the total number of keywords and 94.7% of the total number of KAKENHI projects
were highly concentrated in the five-year period after the Third Basic Plan. In other words,
researchers did not always quickly respond to the keywords in the policy agenda within
the period of the Third Basic Plan. In contrast, Table 3 implies that during the Fourth
Basic Plan period, a convergence occurred between the keywords and KAKENHI research
projects, which indicates that researchers responded more quickly to the keywords in the
Fourth Basic Plan.
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Table 3. Responses of researchers to 97 out of 97 keywords in the Fourth Basic Plan.

Peaks in the Number of Projects

Before the Fourth  During the Fourth  After the Fourth

(2006-2010) (2011-2015) (2016-2020)
T 9 (9.3%) 49 (50.5%) 39 (40.2%)
crg 639 (0.9%) 16,311 (21.9%) 57,532 (77.2%)
%. Before the Fourth
2 (2006-2010) 5 (5.2%) 1 (1.0%) 1 (1.0%)
g 7 (7.2%) 505 (0.7%) 21 (0.0%) 42 (0.1%)
@ 568 (0.8%)
5
5 During the Fourth
g (2011-2015) 3(3.1%) 47 (48.5%) 22 (22.7%)
2 72 (74.2%) 128 (0.2%) 16,248 (21.8%) 32,456 (43.6%)
ag 48,832 (65.6%)
%. After the Fourth
g (2016-2020) 1(1.0%) 1 (1.0%) 16 (16.5%)
18 (18.6%) 6 (0.0%) 42 (0.1%) 25,034 (33.6%)
25,082 (33.7%)

Note: In the upper row, each cell presents the number of keywords in the Basic Plan and their percentages. The
lower row denotes the number of KAKENHI-adopted projects and their percentages.

If the outcomes of research conducted on a particular keyword in the Basic Plan are pos-
itive, then the research could continue over the long-term, such that the peak in the num-
ber of KAKENHI adoptions should occur after the relevant Basic Plan period. For instance,
in the Third Basic Plan, 45 out of 76 keywords (e.g., “next-generation network technology”,
“biomass utilization technology”, “innovative materials technology”, “hydrogen transporta-
tion technology”, and “X-ray free electron laser”) were continued in 36,686 (86.4%) KAKENHI
projects even after the Third Basic Plan period (Table 2). This finding implies that progress in
research related to discipline-specific keywords takes longer.

However, a certain degree of controversy exists regarding this part of the Fourth
Basic Plan. Specifically, 47 out of 97 keywords (e.g., “medical care in disaster areas”,

"o v

“medical institution networks”, “nursing care in disaster areas”, “advanced water treat-
ment technology”, “information and communication technology in disaster areas”, “lo-
cal industry revival”, and “highly insulated housing”) reached the peak number of KAK-
ENHI adoption during the period, and 32,456 (43.6%) KAKENHI research projects related

v ”

to 22 (22.7%) keywords (e.g., “imaging technology”, “renewable energy”, “nucleic acid
medicine”, “telemedicine technology”, “power semiconductors”, “green sustainable chem-
istry”, and “hydrogen station”) were continued after the Fourth Basic Plan period (Table 3).
We compared the aforementioned keywords that peaked during and after the Fourth Ba-
sic Plan period and found that those that peaked during the period were mainly related to
the social issues at the time. Alternatively, those that peaked after the period were related
to relatively general-purpose technologies. This trend suggests quicker outcomes from
research based on keywords related to social issues than those based on specific fields. A
potential reason is that the former is designed to be implemented as quickly as possible. Ta-
bles 2 and 3 demonstrate that researchers responded more quickly to research projects on
policy issues during the Fourth Basic Plan period than those in the Third Basic Plan period.
Moreover, the periods of individual research tended to be shorter during the Fourth Basic
Plan period than those during the Third Basic Plan period. Thus, the study infers that the
behavior of researchers who immediately responded to the keywords of the Fourth Basic
Plan became increasingly myopic.

5.2. Progress of KAKENHI-Adopted Research Projects

Figures 5 and 6 illustrate the changes in the total numbers of KAKENHI adoption
within the quadrants of during x during and after x after, which cover five years before
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and after the relevant Basic Plan period based on Tables 2 and 3. In particular, we focused
on the research trends in each quadrant, which indicated the rapid responses of researchers
to the keywords and the progress of KAKENHI projects.

during 3rd (average) X during 3rd (peak) during 4th (average) X during 4th (peak)

Figure 5. Trends in KAKENHI research projects related to the keywords in the Third and Fourth
Basic Plans (during x during). Note: Left: Third Basic Plan; right: Fourth Basic Plan.

after 3rd (average) X after 3rd (peak) after 4th (average) X after4th (peak)

3000
/,___.——""'——' 2500
2000 /\/\
1500
1000 -_———’__,,——"/

Figure 6. Trends in KAKENHI research projects related to the keywords in the Third and Fourth
Basic Plans (after x after). Note: Left: Third Basic Plan; right: Fourth Basic Plan.

Figure 5 indicates the progress of research in which researchers rapidly reacted to the
keywords during the relevant Basic Plan period and the number of KAKENHI-adopted
projects that peaked during the same period. In the figure, the results for both Basic Plan
periods denote an approximate inverted U-shape.

In contrast, Figure 6 presents a notable difference: more researchers reacted to the key-
words after the relevant period, and the number of KAKENHI-adopted projects peaked
after the relevant period. However, although the number of researchers that responded to
the keywords of the Third Basic Plan continued to increase, the number of studies during
the Fourth Basic Plan began to decrease. In other words, the number of KAKENHI-adopted
projects in the Third Basic Plan, which stressed an academic field-specific approach, in-
creased even after the period. However, the number of such projects during the Fourth
Basic Plan, which prioritized the social issue-based approach, began to decline after the
period. This result can be interpreted in two ways.

The first is that research projects related to academic field-specific keywords hold
more potential for scientific research than for social implementation. In other words, re-
searchers applied for research projects related to the Fourth Basic Plan in their application
areas to obtain funding to continue basic research. As a result, they lost interest in projects
related to social issues, which are oriented toward social implementation after achieving
their objectives. The second interpretation is that research projects related to solving social
problems are short-lived because they end with the development of practical knowledge.
Hence, the speed of responses to policy challenges becomes significant.
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6. Discussion

We analyzed the change in the focus of the Basic Plan of Japan, that is, from the aca-
demic field (Third Basic Plan) to solutions to social issues (Fourth Basic Plan) and ongo-
ing university reforms toward entrepreneurship. We inferred from such changes in the
environment surrounding the academic sector that recent university reforms have likely
shifted the focus of researchers toward short-term projects to secure funding, with an ex-
pected alignment with keywords and trends from the Third and Fourth Basic Plans. We
reasoned that although the increased mobility of human resources and the introduction
of competition in the academic sector would lead to improved research performance, re-
searchers would be more inclined to select research that would yield results in the short-
term. Therefore, this study aimed to identify trends in the responses of researchers to the
keywords in the Third and Fourth Basic Plans by dividing them into five-year periods be-
fore, during, and after each plan. The result of tracking the keywords of the Basic Plans in
the KAKENHI-funded projects demonstrated that keywords in the Third Basic Plan exhib-
ited a tendency to continue over the long-term after the plan, whereas those of the Fourth
Basic Plan depicted short-term trends.

6.1. Contributions

This study draws on three contributions from previous research on MOIPs and aca-
demic capitalism. The first is the importance of long-term research at the frontier of knowl-
edge. The study found that researchers increasingly tended to select research projects that
would produce results in the short-term under the Fourth Basic Plan, which sought to ad-
dress social issues. The shift toward entrepreneurial universities could devalue and hinder
the production and accumulation of new knowledge as a public good. Salter and Martin
(2001) explained the justification for the promotion of industry-academia collaboration as
follows: profit-seeking companies lack the incentives to invest in nonmarketable basic re-
search; therefore, universities are expected to be responsible for creating new knowledge
as a public good (Salter and Martin 2001). However, the shift in R&D activities to applied
research and projects designed for social implementation could discourage the accumula-
tion of basic scientific knowledge through industry-academia collaboration, as evidenced
by the short-term research progress under the Fourth Basic Plan. This finding suggests that
policy intervention in academic freedom not only restricts the range of research choices but
also hinders the accumulation of long-term research, as in the basic sciences. The current
results are consistent with this argument.

The second is the importance of the impact of changes in the incentive structure on the
behavioral changes of people. The results demonstrate that the agenda under the Fourth
Basic Plan has promoted the transformation of higher institutions of education in Japan
from primarily academic to entrepreneurial universities. The introduction of NUCs, ex-
panded competitive research funds, and tenure-track systems have provided incentives —
and consequently changed the behaviors of —the Japanese academic sector to select re-
search with likely short-term outcomes (Suzuki et al. 2021). If these changes in the insti-
tutional incentive structure did not accompany the transformation of innovation policy,
then researchers might have responded differently. Nevertheless, the Japanese academic
sector has been responsive to changes in innovation policy due to these factors. This result
indicates that the NIS not only poses institutional complementarities, such as changing
innovation policies, but also provides incentives for scholars to change their behavior to
obtain external research funding (North 1990).

The third is the path-dependent nature of the institutions. The Fourth Basic Plan
shifted the focus of the policy agenda from academic discipline-specific to social issue-
based approaches but retained the traditionally narrow understanding of the innovation
process as deriving from technological revolutions driven by universities and companies.
As Larrue (2021) pointed out, MOIPs in Japan need to be complemented with additional
bottom-up, issue-based initiatives. The aim of the MOIPs in Japan since the Fourth Ba-
sic Plan has been to resolve the fragmentation among scientific knowledge, social issues,
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and the lack of coordination across the innovation system of Japan to proactively address
social challenges. However, the current scenario is that of a top-down MOIP built on a
long history of goal-oriented policy interventions in Japan. This aspect demonstrates the
diversity of MOIPs, which reflects the path-dependent nature of the institutions, including
norms and practices that structure repetitive interactions among people (North 1990). The
current results are supportive of the arguments of previous studies.

6.2. Limitations

This study has its limitations. The first is survivorship bias. The KAKEN database
only displays research projects that were adopted. Thus, identifying the entire trend in the
Japanese academic sector, including the number of rejected projects, is impossible. There-
fore, another limitation is that the study only displays the characteristics of adopted re-
search projects.

The second is consistency between the plans and results of KAKENHI, which amount
to a large number of adopted KAKENHI projects per year. Researchers use catchy words as
rhetoric in their applications to obtain research funding. However, the actual research content
and results do not always match the keywords. Moreover, analyzing the consistency between
the contents of the research plan and the results of the research is extremely difficult.

6.3. Future Research

This study has three future research directions. The first is to adopt a qualitative con-
tent analysis approach (Krippendorff 2004; Harwood and Garry 2003). This study aimed
to examine the changes in the immediate responses of researchers to the policy change. In
future research, we will create second-order constructs based on the keywords in this pa-
per, using the criteria of research area, basic and applied research, and research topic, and
analyze the speed of response for each second-order construct.

Second, we intend to determine the path dependence of changes in the transformative
Japanese innovation system by examining not only the formal rules of the systems but also
the roles of informal constraints and their complementarities across institutions (Hall and
Soskice 2001; North 1990, 2005; Suzuki et al. 2021). For instance, we intend to explore the
effect of public opinion as an informal constraint on innovation on policies and institutions.

We also aim to conduct a network analysis of collaborative research in the KAKENHI-
adopted research projects examined in this paper. If solving social challenges entails di-
verse collaborations, then a possibility exists that the collaborative research network of the
Fourth Basic Plan (social issue-based approach) is wider than that of the Third Basic Plan
(academic field-specific approach). For this future research, we will use the KAKEN data
on the researchers involved in each research project and their affiliated institutions, then
compare the research communities in both Basic Plan periods.

7. Conclusions and Implications

This study aimed to explore the alignment between Japanese academics and the research
agenda of the government and its implications for potential social impacts. Specifically, we
investigated the responses of the Japanese academic sector to changes in innovation policy
and the characteristics that can be observed in KAKENHI research projects that are consistent
with the Basic Plan. This section concludes our findings on these research questions and poses
potential issues inherent to MOIPs in Japan within the academic sector.

This study was conducted with descriptive statistics of a total of 188 keywords and
116,938 research projects extracted from policy documents (Basic Plan) and the KAKENHI
database to investigate the responses of the Japanese academic sector to the shift in innova-
tion policy and the characteristics of research projects related to the innovation policy. The
findings reveal that Japanese scholars in recent years have become increasingly consistent
with the research themes proposed by the government, especially in their focus on short-
term research projects. Moreover, Japanese universities are in the process of transforming
into entrepreneurial institutions by changing incentive structures. Although these series
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of transformations may yield short-term research results, they do not necessarily address
long-term social challenges. Moreover, policy intervention in research themes that target
social implementation can not only narrow the focus of research projects but also impede
the accumulation of research at the knowledge frontier. Thus, from a long-term perspec-
tive, the MOIPs may dysfunction, which may limit the potential impact of research and
hinder the development of innovative solutions to societal challenges.

As a practical implication, the findings may help policymakers reconsider the division
of labor between industry and academia in a knowledge-intensive economy. Although
MOIPs advocate market co-creation by an entrepreneurial state and various private sec-
tors, they will not lead to sustainable development of the innovation ecosystem if mistakes
emerge in the establishment of the division of labor among universities and public research
institutions, whose social role is to expand the fundamental knowledge pool of the nation.

Author Contributions: Conceptualization, T.H. and Y.H.; methodology, T.H.; formal analysis, T.H.
and Y.H.; writing—original draft preparation, T.H.; writing—review and editing, T.H. and Y.H;
visualization, T.H. All authors have read and agreed to the published version of the manuscript.

Funding: This research was funded by JSPS KAKENHI Grant Number: 21K01663, 20H01540, and
20H01542.

Institutional Review Board Statement: Not applicable.
Informed Consent Statement: Not applicable.

Data Availability Statement: Data were collected from KAKEN database (https://kaken.nii.ac.jp/ja/)
and from the Cabinet Office website (https://www8.cao.go.jp/cstp/kihonkeikaku/index.html). All
URLSs were last accessed on 7 February 2024.

Conflicts of Interest: The authors declare no conflicts of interest.

Appendix A

Table Al. The 91 keywords and source text from the Third Basic Plan. (Source: The Third Science
and Technology Basic Plan of Japan (Japanese) and Strategic Priority Setting on S&T in the Third
Basic Plan (Japanese)).

No Keywords (Japanese) Keywords (English) Original Text (Page)

RS . WG 3 M A CHEROES L 55 5. FIE...O-NDS A 791~

1 SRWH v A7 L% 3R Consumption System * WM E ML 3 RCIE L 240 - B Y A T A 2 iGH T 2 BRI
<3 REEOLDHD D AT ANH-FPl-ZaTHHR > (pp. 140-41)
TRy HT: WREK SIRIEMTA CHROES L 25 2. FIE...OMMD S 1 74941 7
2 BRAE AT L™ 3R Production System * WA TR L 3 R L oA W AT L &G 2R
Hfi<3 REED7ZOHD > A7 A5H-3Hli- 514> (pp. 140-41)
1= % . IOV ¥ —pHf. <R 3. BT Ao ¥—& L CORTHOHER> ORI %
3 FBRYA 70 3l FBR Cycle Technology T ROLF— O R B £ TR T B RSB (FBR) 4 £ 2 VHER (p. 231)
. T AV F—p8F <UWEHE 2. GEEEM 2 PO & U oAk 0 5 OB > g
4 GTL & GTL Technology ORI P % F1 B ST AR (GTL) O J S B H AT (p. 230)
- . AoV ¥ <R 3. BEEpI AL ¥—& L CORTHOHERE> k...
5 ITER & ITER Project Ot T < B = # 1 % —: 1T E R (pp. 230-31)
F /72 /0 v—ESE: O [True Nanol %M RE#IC & 210
6 X4 HHETFL —%— X-ray Free Electron Laser N—3 3 > O/ &g+ 2 HEEIEE. . P OXEEHEFL ——0B R
SEFT (HEEBHAD (pp. 190-91) R —
e . S /70 /av— . MBS O [True Nanol % #Hiiltkl ¢ M 4 th o
7 ATV A Clean Energy Cost Reduction st & igiie+ 3 FI2lir, (D2 U —> & = 4 % —O BN & 3 A b HIRE T 1e
8y &F B HEH MR (p. 188)
EHEESE: @F R COERA T TORM4 HKT & 20 ER.. ..
8 ar 7 vy AliE Hi Content Creation Technology L ims = s b2 4diakr 9 1 A & B2 L 4 2 2 > 7 > v Al R OME G B
(pp. 67-68)
TEEEE T QBEFN T TERC & 2 EEOFGM 2 REO IR, .. Fg...
9 A by = P H Storage Core Technology CHkng SR ERR 4 YR Ny 752 EV LT 20 DTFT A AT LA AL —Y

IR /34 A O S (pp. 65-66)
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34 B RRL Bk Trelzrclhnology & RS 2 RPFHAT. TG @A s R— 3 VAL TR E & B R IR
(pp. 188-89)
e | 2t Human Resource Development B35/ ¥F:  BEIE 4 IREGRL AN 2 BOR W BT 3 120 O AME RO AN SCHE2FL 2
35 BB AM B for Environmental Research A T 2RO 20 O AME K (p. 141)
Alternative Materials F/7 0 /av— . MRS O [True Nanol % HHiHIATEL T 4 420 H
36 AR ARERPRL £t Technology for Rare Resources  oF S E MRS 2 FEZHOR . Al @ PHRREE R O PUELT & 4 2 A D VR
&Y LA B BPELE B (pp. 188-89)
Climate Change Prediction FREEOIT: WS 1 ORI AL LB [ O LR O A b RUAGRE A U R
37 SUEAEE) TR Bk Technolo & —A—a >y Ea—& & Mo T2 O SURASS) & IEREC T3 2 Rl <&
8y 7 & FG 7221 AL O KURASB T > (p. 140)
A . MR 2. HSRB OB B RE EEL B smﬂmt&
38 Wi L Domestic Aircraft Production % g k. O 4 iR\ T 30 - WiEY A7 AFH. 00 - MIET
4 Wi 2 A HrT . 1 i B R AL B B B (p. 310)
39 i L AOL TR YRR Geological Disposal of TRV F—HE <HiEE 3. HH T aL¥—& L CORTHOHERE> ...
Mg ALy HE T High-Level Radioactive Waste O b OV B BEFEY S O A0 43 B AT R 2 HbJE AL 53 BT (p. 230)
g
BB AE. 1. WSO & 0 IR —waaE - HAZEH. OWK
40 S Advanced Earthquake #HiE Lo EEORH - AN, mERE sk R B K
rIbhe BB ! Observation Technology BB R AN SRR RB RS . B R AR S . A
FHERRE RSN (p. 310)
4 SPEAE B 47 I R High-Performance Power T AV X —pEF. <HEME 2. EEERES & 0 & U R RRAE S 5 D JLEI >
FITLRE B0 77 Set iy Storage Technology g OB R IED B4 & R 5 i A & I BT BT (p. 230)
MR 1. WSSOI L o R -2 aE - HAEEH. OWK
0 EOREE MR B HAk High-Precision Seismic 3 H?ﬁ LB+ OB - EHEEN. s s R s, 5%
IR i Observation Technology f&JEﬂ Rt RIS BOR HT . H R ORAeAR %ﬁﬁ&ﬁﬁe ?i%
ﬂ AR ST (p. 310)
Fast Breeder Reactor Cvcl TRV EF—HB <EREE3: BRI L ¥—& L CORTHOMES ...
43 RO A 70 Bl el e ORMIM % = 301 & — D ZE ek & WELR S 5 BUERITIN" (FBR) ¥4 2 v 3tk
(p- 230)
Advanced Information RGBS E: ok 1 / N—3 3 > & BBULT 2 72 8 ORIERA O 715 58
44 T TAM B Technology Human Resource BB oI k... CEISESFRERRT 2 1 R &5 S T TAMO EK
Development (pp. 64-65)
45 AL Y Hf Tomergng Infectious DISEASe 5 ¢ 7y =2 A40F @ [HiM - BRBRIEEIFFL (. 15)
MR 1. WSO & VRl - AAREEBL. O
4% 5 BB R HE Disaster Monitoring Satellite #Hf LiH ‘|' DR - BT, mERE R R R BT .
R ! Technology KEE ?ﬁﬁ RIS R BRSE BT LR eR G E . e
BEAREAR ST (p. 310)
Yttt Next- i TEIRIEE I QRGN A/ R—> 3 > % BB 2 729 O RFERHT O B 705 5
a7 o bax Sumerombutor L OB rius... LB T AURLSERET 1 YRR & 2251 3 2 IR K O
v upercomputer ?ﬁtlﬁﬁx——/i——j‘/t’l——ﬂ(p. 64)
Next- tion Network WHHEETE: O N TORRKRA I TORE RIKT X 2RO KB 0.
48 WU A v b7 —2 gl BT ks LS R0 7 1 KR D W & W (2 2 ol & 2SR - Bodic R T
8y & BRI R v b 7 — 2 54l (pp. 67-68)
, . " o 4=+ Next-generation Light Water T A F—R <HERK 3. BEMT AL ¥—& L CORTHOHME> ...
4 YA RS AL BT Rosctor Technology * OThth - BRI BN T W T LB g O F AL (p. 230)
R E: WEE 3 IR AL CREROE S L #5723, PHE... O 4 4 KGR £ -5
50 BRI R 2 3 Technology for a HAR LA T 2L DB + U 4 #5GT T 2 R E <thek - iR
AINLALER TN Nature-Symbiosis Society FURE O Il P BT & BRI SRR I > < BRI BRI - TR By Y
F OFEE > (p. 141)
. R, New Liquid Fuel Technology T qov =8 <UREK 2 . IR 2 ol & U AIiRAE o 5 O RAT > g
31 IR B or Automobiles * ORI Ah 2 AR AFHRIRE (G T L) 0 R MIEHEH (p. 230)
gy 2. ﬁﬁ’%ﬁi@%ﬁg{@wlt: f%%‘?ﬁf’i%b REEE Jon
LA gk n Innovative Technology for WIS L ok &, OKRBEHIAR - Dttt L et gAk -
52 HRTA FRAE A Social Capital Regeneration HTT O H A .
B AT E R B . MATEREEH 4] (p. 310)
53 BT HSE HE Energy-saving Building TAL X <Hg1: HA-OBR T AEFRE L TOHE L ZHE> . AR

Technology

OFIMED & 28 2 K& KW 2 lEMET - BERMBE BN (p. 230)
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Energy-saving

B 2 EERe High-performance

T AV F—GpEF <HEE 1 A -OR T AERE L COEL 2 P> ..

5 PUHT /31 2 Hiffi * General-purpose Device Off R TE»4H T 2 thex % KB 2 e m AR YUH 7 /3 1 2 BT (p. 230)
Technology *
55 BT 3 AR Hk Energy-saving Housing T AL F 8 <EEg1: HAE-OB T AEFE L COE L 3 P> R
T N Technology OFMED & 24 T 2Ll & IR 2 5B IETS. HEWBERN (p. 230)
PN e Energy-saving Material N . " N 5 e I
BT A REM G702 . T AN F—R <HER 1. HA—DH T AEKE L COEL P> K.
% el T g Process OFeiO = 4 T & T 3 B UM E MW 0 € R B (p. 230)
. T Ao =R <HEg 1. A OB AEKE L TOEL ZHE> . K.
57 Hxa ity A7 4 gl Enerey-savingUrbanSystem o2k — oo iR ¢ RBER & A1 4 04 & SBLY 5 A X 7 4 il
8y (p. 230)
. I EHIEE ST QTR TOERA I TOREE EKT & 220 LR k...
58 R i T Dtilization DRI Rl 0 ) I & B & 3 3 3 > 7 > it S O P e
(pp. 67-68)
" 54 7 A T RS T EB LS %Ak RO LR -
59 fophitan Bk Food Supply Technology éﬁﬂi&i%f (p?lg) [ H it 71 % 1 wh s BRI LR
60 TRV Bty Food Production Technology ;;g’i%f ?pj/lz)ﬁﬁ: © [HESET &R Ls € 24t n AHOLE. i
61 BRI i Ty Eg hfectious DISease 5 {7y =2 ANSE @ [HiH HHRBRIMHFELLN ) (p. 15)
. 3 e New Generation Vehicle Core IOV F —opEF <MK 2 . SEEERI &2 D & U 2 ATRMIKAE D 5 D EI> .
62 RACHB AR Technology b, O & 2538 & L & U BEHEAC E15E O B3 1 BBt (p. 230)
- P T AV F =8 <HREK 2 . BTN A 0 & U 2 AHRTE S 5 O >
6 AR R B Hydrogen Storage Technology g i sk it 2 7 4 & 5% 0 MK RV G- WRSEEH (p. 230)
64 K Wk Rl Hydrogen Transportation T AV ¥ =50 <WRNg 2. SEEEITE 0 & U ilikAE e 6 OREN> .
- Technology . OJRMRHI LY A 7 & & %4 EAIKRIT - IS (p. 250)
UG F/ 72 /av— - MESE: O [True Nanol %05 IHf k< W 4 420
65 T2, say—= Nanotechnology for Safe Life *  #R & R 3~ 2 FLEAHON ... k. @EFH O %4 - 20 %X 2 2 EH
+ /70 /a v— MR (pp. 188-89)
. . 777 /uv— - HEAE. O [True Nanol % HHiltybFhC AM & 1 21
66 AR 20 BPR Bk Life Safety Materials S & T BRI P QIR D %S - 0 E KA BEFS ST Y
8y /| yv— - BB (p. 208)
F /7 /av— . MRS O [True Nanol % ¥Hi ik kL M4+ &)
67 gk 7o s ny—»  NenotechnologyforSecure - ippry iy 3 Ml . OLIEO RS TbE XL B BHH
F /572 /v y— FEENR (p. 189)
. . F/ 72 /av— - MESE: O [True Nanol %5k k< W ¥ 4 421
68 g4 FPR H Life Safety Materials IR E T BRI 0. OAT D% R0 E LA B BHIN
8y F/ 72 uv— . R (p. 208)
RN RN 3 MM A CHEROES L 25T 3. PO L2 £ 5
9 HRER B Ecosystem Restoration % BEREAREEMC L 52 20M0RE - BAEXFRET 2R HRI<v v F 2
SER A Technology 7= TOLEMBHREBA - T - BHE> < ZEERRES B U AR
¥ — B ZEEEHT> (pp. 140-41)
REEr . BN 3 WA CHEIROE A L 257 2. K. . OZBE A2 EWH» 5
70 HREE (R4 Hil Ecosystem Conservation L BB RE LM &5 2 2044 HAEE2HEBRT 2RFER<~> L F
AR IR 1l Technology 27— T OEMERHER - Wb - > < LRI A B 5k
R —© 2% #itl> (pp. 140-41)
71 et Y 5 A B %éi;ﬁf)‘fg;y": Reproduction SATHATY A o [T 07 5 L BBEERR] (p. 13)
. . =L ¥ <HUE 2 . SR E 10 & L R AT S D>
72 FRA A BT Coal Gasification Technology HUE..O2 ) —> - AR CIRE U — I+ 2 HRA AR (p. 230)
F /70 /av— . MRS O [True Nano] TREfRD 1 / R—2 3> %
73 Sl Tv /2 hr=2 A Advanced Electronics B FTREREN . oF N A ADHREDIRA & R 2LmHMTL 2 b=/ X
(p- 189)
YOO 0BT E . WIS E SRR (1) —HAR L OO < )ik &
74 st SR B Advanced Measurement and So s s, BECIIL 26000 AL Hidkr. R OMEET
Jesm A ! Analysis Technology YOO ) B OIRM & 4 B EEHAIGHTHAT X . 2 ORI 5D S HEIR DB SE
(pp. 262-63)
. . . TAoL R —OMEF <HEG 2. SEEERET & 0 & L AT b 5 DA
75 KIS R FREAL Hligh Efficiency Photovolfaic s _ o kBB I & M HA T 3 72 O HATMIFIFL- 157 X b el
(p. 230)
. . T AV ¥ —op . <HEB 2. GEEREEFT & tl & U AR 5 DA >
76 KB RE AL 2 My Chotovoaic Power Generation iy | o i e 56 £ Sz # KT 2 12 90 O SR MANHA - 183 X 1 L3
(p. 230)
7oy 747 R -
I e < A b 4R VR RERLAS S S we o W
77 KBEREZ A —* High-Depth Scientific Riser * IRIIRIRALEUNT . NRBERYY 9 £ o — SIS It

REVRRABRT O BIF . A NIRRT . BARRERR. B & 2%
BIRIRAE NS (p. 324)
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Technolosy for a Climate IREE . WG 1 HIRIRIEAL(C SL B [ A 5 L g OIBRIRIEIL S & 72 5 37U R
78 TR R A2 HthT Ch _ng Sodi 2 &40 551 FHILRIRELAE S OBEGH & TR & 3 2 BEEE <KUREB Y 2
ange-Free Society 2 OFH - BRI &R > (p. 140)
HHIAE ST QFFN T THRIC & 2 EEOFREEI 4 FR OB, ..Pg...
79 T A A by o Technoloey for Ultra CHRBH AR 4 1 I o 7 £ R OB 510 D7 1 274 1 - X b L
gh-op —v . HEET S RO DB (pp. 65-66)
' . I @QFN T THC & 2 EEOFGIN 2 FEOFH,
80 AT it B phafine Manufacturing s L AURLSEH AT 3 1 R0 0 [ 5 i 5 4 < AL
4 G 2 b R Ot - LA (p. 66)
AT QWM T THMC & 2 EEOEGN 2 REOEB. . Pk,
81 AT BEE Bk Ultrafine Design Technology LHns 5 SR HAT 3 1 AR SR O [ERE 5 4 % B 5tk < BRI R0 2
BT O &t BIEHAHT (pp. 65-66)
Low Power Consumption IEREE ST QPN T THRIC & 2 EEORLN 2 RBOER. . pIg...
82 I BB 1 G Bk Manufacturin Techrﬁ)olo [ T B2 AT 3 1 UCHEAR: 54 0 [ 3w 4 & B & < ERTIARTL -
6 2 MG B AR O - BLEH (pp. 65-66)
) HHIBE T @FF T THANC & 2 EEOFEN 4 FR OB Pk
83 GBI T By o Power Consumption LA SRR BT 3 1 RHEER K I 0 [R50 & 5 5 4 < R AL -
# & AR B B it BUEEEHT (pp. 65-66)
Alternative Material F/ 70/ y— - MESE: O [True Nanol *°HHiHIH4 Kl € 3 4 #&m)
84 AREIR ARERRL it Technology for Insufficient R & RS 2 BT g @B IR D RET & & B A B -
Resources AR B UEACE AR T (p. 208)
. " Material Environment A4 7HA Y AW © YGRS & 2R A% -
8 PIRRES U Bt Improvement Technology BIRSGERIE BT (p. 17) T
| - S Material Production A4 7HA Ty AW © [HEVEEEHC & 298 4EE-
86 VIRLIEE P Bt Improvement Technology BEEGERAI ] (p. 17)
o o 1 i« Hazardous Materials On-site BB QBIHEE) 2 S8 L AR el EL K £ LT 2
87 AR B BB D otection Technology * FAT. PO % B BB AT (p. 288)
Hazardous Substance IREEMET: WK 2 Tt E A EREY I ¢ [HERE Mk e R L EE Ty —x—
88 HEWE G Bk Management Technolo v 7 &L B TG OBREYE IR O FBEANE W i 2 H M E R ¢ A
8 8y B <EPE 3 RASOH IR - A HWEEBENR > (p. 140)
- e TREEY BT WS 2 W E AR cEBFEm A R L, BRIty —x—
89 AR R £l Deneficll Substance Utiization 5% v & . vibs... OBERHNVIR O [RIRSILIEC XA+ 5 MBLAUM & Hr B 90i
&y T ELHLT (p. 140)
90 R 9T Clinical Research A4 794 v A0 @ BRI BRNOREL TR (p. 13)
A THA LY AR LAEMOT 0 5 LOHB (FidHakgo g
5 X e THEAOMMICIEZ) AP ORFIKOT T & T 2B, 1/ N—>
o 7ATTAEEA Life Science S OWRE £ Y BOTIIRD RAHD 51 75 1 =2 AFIROE
FHE LY DREIR AR T & 2HMT ORI 2. (p. 12)
Note: The asterisks represent keywords that were not identified in the KAKEN database. Additionally, the
underlining of words in the original text indicates keywords extracted by this study for use in searching the
KAKEN database.
Table A2. The 97 keywords and source text from the Fourth Basic Plan. (Source: The Fourth Science
and Technology Basic Plan of Japan (Japanese)).
No Keywords (Japanese) Keywords (English) Original Text (Page)
&z & 0 /NRTTREAD 4 O RO AR O PIIRSEN - BRSO B
1 3T WGI% 3D Imaging Method BTG E % £ DRIABWIC K T 28 1o a4 A—v v 7 HIMOBAEZHET 5.
(p- 14)
I P REH OQOLD [ Ee il O Gt & N2 oo AFERD £ v b
PTLA vy R—7 2 —Z (BMI) . mEREHO A=y FrELY
2 BMI 8% BMI Equipment 7oA &Y ElE eI O S ARMAE 2 (U T s . AR RS SR A AT
SHM EEL T Y2y —ya IR T 2HIN, & s IRT
ZHMCEL T ZAEMM TR b & o AR HEET 2. (p. 15)
PBDHEL R DN HEREOMBY . FAEC D% 5 AR L Tl iPSH
3 ESAIH AMNRTE H ES Cell: Cell Proliferation Jl. ESHHML. fActERram i aE o 4k ) L OMRSh© O MMIIEEE - Bk & BH %
IS WIS ! Technology T5EEbic. 2O e FAEMTOMIE. 2aVFHmEMNT I B3 2 BT 3
EHEET 2. (p. 14)
P OIRFP R DN I REE OB, FAC D& 2 2 AERRCHEL T,
4 ESAHI 48 Ib Ht ES Cell: Cell Differentiation iPSAMME. ESHMAE. MR A0SR O 1k N J UM A T O AR SE -

Technology

SUERE R T8 L & bic. 2 OBEMEN & FIAER OB, 2ttt
itk B4 2 b Fe & Hitt 4 2. (p. 14)
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Investigational Device
Exemption

Investigational Device
Exemption

Bl L BRSE A S O R A8 D IRIR I 7T & T & — R L 1ol E B L < g4k
DORABLL 72 HIBE (F 218« KEIW & 1) 32 IND (Investigational New Drug) IDE
(Investigational Device Exemption)&) # FAEMTEL . Z DEA DL THET T
ZEE bz, REFCL T HEEEECED SRR OEE K0 5.
(p- 15)

6 Investigational New Drug Investigational New Drug

i B R O R AR D BRIRBIT AT & i & — IR L I BI L <. ik
DRBAL 72 W (i 218« KE 12 61 3 IND (Investigational New Drug). IDE
(Investigational Device Exemption) 58) # SA&EM AL . Z DEANI D THET
T EHI, RFEFIL T FERBECIET SHRARPILO K& Rk 5.
(p. 15)

iPS Cell Proliferation

7 iPSHHAE AN A5 Btk Technology

FBORFER RO N EREO W, HEC O a2 HAEFCHEL TE.
iPSHHAE. ESAHML. Atk AH M5 O 44 Py K UM Sh ¢ O AR 5
SUER#HIEST 2 £ & b, 2 O & RN

OBFE. BEMFHEHHIC T 2 AR EHET 2. (p. 14)

iPS Cell Differentiation

8 PSAN AL BT o O

PEDRHEP Kb N RO, FEC D40 3 FAEERBCEL T,
iPSANEL. ESANNE. MAtEEAN IS O kP K OMASb T O AT fIEEE -

BT BT T B & & bis. 7 DRREM & FIFHBART DB FE . 2 tERT M4 it
BT TR EES 2. (p. 14)

9 A A=Y 7 il Imaging Technology

$7e. &0 NHTRIBA D 4 O BETERE O 1 WSS O WRILELHT
SUCTIRR I 2 £ O R
(p. 14)

s o B FE
CHAT W h A A T HITOMAE LT 5.

10 TN =y /R—varv Green Innovation

DTHENR2Z Y= A /X—2 3 > O FAEEFCEG T BERICE T CEY
2 HEREERET 2 (p. 16)

TJYV—=YHRATAF T

1 FIAY—

Green Sustainable Chemistry

BUEIPC 6 2UABIED —JEORNRIMFIH £ M2 f2o . WEREC B 2 45
MafEroere, CCTHOsNZMEIO SR, 7V —Y AT A F+T
W IARY = RAFY T 24 FY— FEHHMGENTC T 2% &
ET 2. (p.12)

12 7 WA SR

Genome Sequence Analysis

ERO@ERRE s BHMBIL . £ 0EFEECEFREOMELHET 2
b, BiRT =%, 2xRta—5n. 7/ LRIIOBETED 25— IR £ HE
L. G BRSO & BTOMHAA 2R 22 & T BB = 7
YAV HED O THILOMREEED 3. S5, KEOTREFRLL . KHIN
NIRIRGEHIER)C & 2 PO Hig 3. (p. 14)

13 Av—FrT Yy R Smart Grid

SHUUEBIAVF MM AL F—OWE Y 27 ARV T AV F—FHE
AT LAEHRANCHRETHE T2 A=/ )y FEOIALVF—v AT AV b
BT s AMBELCAEMBT AV E—y X7 LOWRMIELEL. TheO
WM R EIN2 . (p. 11)

14 Av—hA3I2=274 Smart Community

i HoJ7 AL REE. AMFFHE ., EER LHBIL . 2 Z Ok
i ziGnLl 2D, Ax— b3 3227 1 %OHL ST 27 A DWR AT
T WHFCBHSE A & HRTERE. Wl BB & T % —RMcAT O WA 2 3R T 3.
(p- 13)

Zero-Emission Thermal Power
Generation

15 %I:'V“/a‘/kﬁ

Wﬁ

S Bz, HEP T AL F —EAEO R AR EMC AT T KNEBED @

o R AERER N A« AR A AT S FHES & IR E O B O F

FHAGDERY O T Iy v 3 vy KARBEOEBIC I 1= 0F 50 B T2 0 WA % 4
2, (p.11)

RSy 7 YRy —

16 VAT A

Drug Delivery Systems

£7e BRER. 2577050 =3 A7 2SO EHN & BRIEOT £
SU BRI R A RS 5. (p. 14)

17 F /=K MK Nanocarbon Materials

BAEOREKT AL X —HEOA 0% o 2 RAE (REE. ¥ LOERIEM
O—FBOMKENL. Bz AV F—LC AT T, FBRCEEYOEEAML. K&
KOO mERIL., @aiRAGes (a2 —yay, KM e—r R
TYAT L) EEAMEEL, 7Rk, > — R MBSO R B
TR, Y REHET 3. (p. 12)

18 NAF VT 74F)— Biorefinery

BHETIIC B 2UABRHO—EOREMFIH &2 120 WEKFC 6 255
MafiEroere, S THOsNZMEIOEEEL. 7V —>F A7 A4 F7
VT IARY =y A AY 7 74 F ) — EHAMGERC BT 2B £
ET 3.

19 WA ARV F x— Bioventure

Bl HOR 2 BESE N R O R R B D BTG D 2 93 B3 12 %0 v — X D A A
T A ARV F vy —# R AE» 6 X T 20 Oz #ED 2. (p. 15)

Biomass Utilization

20 A A AU B Technology

KEEHE. A~ AR BARE. NKAFEE. EEE, W - Wh
FEHEOMEMRET 2L ¥ —EM OB D0 Tk, Zh & T ORI % bl
fruermbasesdeebic, Bl2E. FEHAEEFRE, BEAA AR L ERl 4
T =7 AN—E R D ZEHMENTORS £ HiEL . MRS A 0B 4 AL
He#wz. (p.11)

21 AT =R

Power Semiconductors

BOEORELT 2L F—IHEOLNr % b 3 R4 (KEE. EH) KOTEE
OB OMEREM. BT 20— (b T (BRI, K
KOO RN, BhRAGSE (a2 vz 4xL—y a3y, WIEAMEe— R
TV AT L) EEMREEM. 7 =K+ h— R MRS O Hik B
T AT WA EMIET 2. (p. 12)

Brain-machine Interface
Devices

VA %

2 4y R—7 x—A K

G L EEL OQOLD [ LN i#H O AR M2 oo FiFZEo Xy k
7L A ves v A4 R—7 = —A (BMI) Hi#. Mt EHO A=y FrELY
T4 % E R TR O KR 2 U 2 R AR AR SR AT
SHM . mEA I I 2= —y a YR BHEN. S S ENlEE £ 3RT
ZHMTCHL T REMHIT RO 6 o rHAME 2 HET 3. (p. 15)




Adm. Sci. 2024, 14, 115

21 of 27

Table A2. Cont.

Keywords (Japanese)

Keywords (English)

Original Text (Page)

23

AR R O— LA

Metabolomics

FROMEFRE S EHRDAL . &4 & 0EFEECAFREORELHES 2
L bz, BRT—&. x&xBa—4. 7/ LIRFIOBIED 3 K — M %
HEL . B R L ®%r&ﬁﬁ®&%&%MW7é &L BB (ze
T YRA) WHITOLTHEOMIERED 2. (p. 14)

24

7474/ RXR—v 3

Life Innovation

ZOfH, HEL T, BRALEE S EET. Bhrav, F&T0wdle0sn
KEEEZTEBIHEOEBCHI T, A4 74 /RX—v 3 v &5 HEST 2
(p-15)

25

oAy b TR

Robotic Surgical Equipment

TR ARIE RS oK v b PRI OB L OGBS O BISE . NAREE & if e
Dl 4 EBW LR & B E S € 2 AR ORI, T IHMRZN . EIGE
T O, zn %R 2 EBRERUEEHRT O 2 ED 2. (p. 14)

26

M 4y b —2

Medical Institution Networks

ZEOREFECEEFCHr N EFEME A v b7 —2 2T 5. (p. 15)

27

FHiRRE 58

Space Solar Power

KEGHFE A A~ AFH BAFE. AKAFRE. TR W - W
RESOHAENRT 2L F—HMNOM A OV T I & TORM % R
ffrcmbsg e e, Bz FHABLRE., BEAM A2 EH 4
ﬁv*7xw~&&0ﬁ6$%%&m®ﬁﬁéﬁht BRI F4) 2 AT 7 HUARL S0
ot % i (p-11)

28

TERE VR BT

Telemedicine Technology

TGRS . o K o b PRI OB L IR BRI O BISE . NS & if R
Diilie 4 EBW &R £ A S € 2 AR ORTE. T IEMRZN . EG

B oM. 2 h e R T 2 ERERAEBHOMFELED 5. (p. 14)

29

IR 72T S

Remote Diagnostic Technology

AT ARG AR oA Y N FABEERE DR L IR O B, WL L A REE
®ﬂﬁﬁaw%tﬁ%éﬂAéﬁéﬂJ%%%ﬁ%%\ﬁwmmww T B i
HHTORISE. 2N &3k 3 2 MBHRUIEERT O ED 2. (p. 14)

30

BEFNRA A HEHHR

F A

Greenhouse Gas Emission
Reduction Standards

Bl B2 S A AR B 2 MRS R A A HE I YE A5 O R ] ek
HORER AIEMEIEORE 4 L. REC BT 21 /R—y 3 i1
FERAFESEOMAL & (2t 3 2 720 . BRI 6 IR L DD HiTH. S H S
PRSI 72 3 72 2 Uk 0 HIBE D AE 0 J5 & W 3 % (p. 13)

31

A 3R AT AT

Image Information Processing
Technology

%c R MR OB © & R Y 2 BRI O B &
i - (p-14)

32

i SR Bk

Caregiver Assistive Technology

S B ilEH AR T ML T RENFHETIEO W & & BB
St & e 2 (p.15)

33

BRI 5

Nucleic Acid Medicine

oy BREE. NSy 7 FIVRY =2 27 AEORERN R IGET SO 2 B
fal e HiET 3. (p. 14)

34

ST AL BT

Innovative Catalyst Technology

RGN B8 2 UARIEO JEONHRMFIN 22 120 WESFC BT 2555
HafiEr e 2o, CCTHOsNZMBOEERENL. 7V —> 92714+
W RAMY = AL F Y T 2 A F Y = ERRRIERN I B 2 TR R A
T 3. (p.12)

35

E I

Palliative Medicine

2o, 2 A BE O EIRE ORI B 2RI, IR & 0 B <
ERBEEC T BB EIEET 3. (p. 15)

36

SARALE o s

Climate Change
Countermeasure

OFIFE. P EOBUR £ HH) & ¢ TREIC M

Eig. WAED & 2EBR 2 EH £ iEH» L 2k EESA O RRED - o
SURAEEIS BT B AT IR & o A 7 Ak & L BRGS0 RS, méﬁ
L. CAsOE%DHE
Mzt & 58+ % . (p. 15)

37

i ERE A1k

High Functional Materials

s B 1 2 AT KO O MAH £ 2 f20 . MR B 2 HH
MaiE7 oeza, ZCTHusnaROmMEEL, 7V —>F X7 F7
VT SANY = AL F YT 7 A ) = BPIREE B3 2 BB R £ A
2. (p.12)

38

A X

Highly Efficient Home
Appliances

BOEORMKT 2L ¥ —HBHOKED & o 5 RA(KE. 7)) LOERHM O
—BOMRRENL. B AL ¥~y T FBERCEEMOEmBEL. KB
U R B O sk et (avzaL—yay, kitRMe— Ko7
YATF L) . 9 W 7=k S — R RSO R B
BWHTCRFE. ek 5. (p. 12)

39

SRR W

High-efficiency Thermal Power
Generation

Fipx 2oL ¥ —JHERIROFRM & UK T T KDFRBEO L. @3
ROWRRCIA . ARA AR EFEEE & ZRURR OB L CITH 2 s &
bEldnz Iy yay KIFEEOERIC A PRS0« HEYS 2
(p- 11)

40

[ERIES S r

High-efficiency Water Heaters

KOEOFA T 2 v X —HEOK 0% o 2 RAEKRE. 5 LOERTM O
— & DAL R 24k ‘éli)l/ﬁ\:—"pﬂk H Ty EEECBEEY OGNS, RE
U il sl Famas (202 2L —v 3> RKERME — pF>
AT N W N —RBK F  h—FR MO BHIC S
BTG, WREET 2. (p- 12)

41

High-efficiency Transportation
Systems

ﬁﬁ%kﬂmmﬁé R T, BRSOk Y A T L DREERC [ 1A
RHFEEMES 2. (p. 12)

42

A B

High-efficiency Lighting

&m@®m%lzw*—M§®%+}%ﬁméﬁi%i %ﬁmvémﬁﬁm
JBOMRKE. BT AV EF—C AT Ty B R EED O mEdL.

JU BRI O @A mRh %%(:9:%»—>3V‘Wﬁﬁﬁt—hﬁ
YTV AT L) EERABEEL. A7 P8R S h— R MR D HiT
I BURRESE. BRERET . (p. 12)




Adm. Sci. 2024, 14, 115

22 of 27

Table A2. Cont.

Keywords (Japanese)

Keywords (English)

Original Text (Page)

43

A i A

High-efficiency Oil Refining

FEEP T AL ¥ — (G O SR R R U T KA FEE O mERhEML.
FEEAREEL N Z . FRA AN G HES & TR R O B O & 4
AOGbElEE O T Iy v ay KIFEBEOEBIC T #2050 B 3655 0 A % HEilE +
2. (p.11)

44

RN #iik v AT 4

High-efficiency Transportation
Systems

BB T ORI MY T, SR LBRUEIES A T L DR 725
FbFEHEST 2. (p. 12)

45

BRI ifey

High-efficiency Transportation
Equipment

& 512, FEZhEREEMEE ORI ASNE., SiE. M. S Lx -2y 7
N EDYIN & RN T B 120 DT (p. 12)

46

ke NS

High-performance Endoscopes

Froy & O /NEICREL A D 2w B BE O PIREESE O IR - A O BISE.
3RTEMGIE % O FWIRBIMCE T 28l A x—v > 7 HiNOBR £ k4 2
(p- 14

47

TR AR

Highly Insulated Buildings

BOE O FAL T 200 * —HROLKVI & Ao 5 [E GREE ) RUTERTM
D—JBORKFEN. B AV F—Lcm) T, FELVERYOEN L. K&
RO O Rk, mhRgges (av i —ya>y, WIERBFE— R
TYAT L) EEREEM. N7 =Bk 7 h— R MRS O Hik B
T AU A EHIET 2. (p. 12)

48

A

Highly Insulated Housing

BREOREKT AL X —HEOA 0% o 2 RAE (REE. ¥ RO ERIEM
O—JEOMRKFM BT AL~ T, EBRCERY O IR, KE
KOO R, maiRAGs (a3 —yay, KM e—r R
TYAT L) EEAMEEL, N7 —REk, 5o — R RSO HT i B
TR, Y REHET 5. (p. 12)

49

RS R ALER S50k

Advanced Water Treatment
Technology

w LA R % & S EKAETE > 2 7 A ORI M A 2. %

FERER L & THIET 3 (p. 12)

50

R
N—=YFIVELY T4

Personal Mobility for the
Elderly

I P ES OQOLOD [ L #H O AR N2 2. AWEEo Ry b
A P e I 71—2wMD%%\E%ﬁm®N—V%W%

CY T4 AL ERECRER O SRR 2 AUE 3 3 BN FLSRE AR
THEETORN. @A Y2 r—y a Y BT 2HN. & s NHEEE
3R AHMCEL T MBI TAOREL b & 2R £ kT 5
(p-15)

51

FAETRE © 2oL ¥ —

Renewable Energy

KEGHFERE AN A A~ AR BAFE. AKIIFE. B FEE. 8 - B
FHEFOHANRET 2L ¥ —HMOHAHFEC OV TE.. I & TOHM 2 R
frembsese e bic, BlE. FRABCHEE, BN A AL EHil 4
T =7 AN—E & DR ZEHNENR OS2 B L . B IC 2E  IALR M
ety 3. (p.11)

52

BT A Bt

Resource Reclamation
Technology

£, GUAARKOEH. L7 A XL, L7 7 — 250 RBHHO Al [
FIATETEES 3. (p. 12)

53

UHEAR E B

Next-generation Automobiles

oy WIHREHHCHO 5 A 2EEL, BEEDL, Sv—2L 7 bo=7 2K
& 2 HHIAED = 200 ¥ —HFHOHH & HIF L BB B M B3 2 Al
RT3 (p.12)

54

& QT A
v b7—2

_\\

Next-generation Information
and Communication Networks

S5, MEEDRIE &b, BFHEY AT A&k ERLE HIEL
KA DFRIEFE 4 v b7 — 2 ORE, FEREOEHV I I FaryEa—T 1 ¥

7 OFBIC WV L BB SR ¥ 2 5B S e HE L . O 5 OIRE AR
CORA. FHHERET 3. (p. 12)

55

HARSCE B

Natural Disaster Mitigation

NS b ED . TUREB)C KBB AT IS L 2, Ml HIROTEMR. B4
BN E RO A, REC 50U 2 BRI OME . BRKEORERK.
LGrrlRE 2 IR A RVEE D EBF M U E S 2. (p. 12)

56

ARG R M

Natural Circulation
Maintenance

NS L ED . KRR RBIB R KT RIS L fo #T IO, AR
O AN IO . B 51 5 HATRROMER . HRKE OB, I
Berl e & MRERA R E D B O A £ i 3. (p. 12)

57

IR ARV

Circular Food Production

N6 bEHD, SURETIR KRB AR F C L o WO Bk, HR
BRIGOAEMZ IO R4, B B0 2 BARATEROMER. ARKFEOBRIR.
AT R 2 BRI ARV EFE O RIS (U - AL 2 3 B . (p. 12)

58

NKFT FEE

Small-scale Hydroelectric
Power Generation

KEEFEHE A A A~ AR W3R AKIIFEER AT W) - B
FEEHFOHAETRET 4L ¥ —HMOMARIC OV TE. T & TOHN % Al
e basgz e e e, PlRE FHABLRE. BEAA 4~ A% il %
L= A= 013 FHIEAMT OS2 B L B0 D08 2 B R R
AEED 2. (p.12)

59

KE Mt > A7 A

Hydrogen Supply System

Eley AT AL X —3 A7 LOEH & HiEL . M ECHERTMEO T 1L+
—OfIH. BEY A7 A B - ik - WrEc b 2KEMEE Y XA T 4L S
HMEBEOMAME. SsuERIAVEF— Nz AV F—OmMBH T 27 4 1
VIANVF—FHEY AT LEREMCEERNET 2 A= 7)) vy FEDT 2L
F—v iU Ay bCMT BWAMRBLCARMUT 4L ¥ — 27 L OB FLBSE
%%ﬁt‘:namﬁ%@%éM5@1n

60

KEAT—vav

Hydrogen Station

uu RHAREEH KRR T —2 3 Y EOMEA > 7 F 8 FAREE 3 p
S di K OB EEAN t&éﬁ Talo. ChEWiT28210H 3 HiELD
H& K HES B, (p. 13)

61

R oAy b

Lifestyle Support Robot

F P PEEH OQOLD [ L ri#H 0 QR E M5 2o EWEIEa Ay
Ty Y R— 71~XBMD%% mEREHO A=y FLEEY
T4 E R e R O SR 2 U 2 Bt AR AR SR AT
IHM mELI Y2 = —y a YR T 2HNT. & s NEE £ RT
HMCHEL T REMFMTEOM & & L RAME s HET 2. (p. 15)
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62 A B A Lifestyle-related Illnesses

FROMEFRE S EHRDAL . &4 & 0EFEECAFREORELHES 2
L bz, BRT—&. x&xBa—4n. 7/ LIRFIOBIED 3 K — P %
L. B RE ®%rtﬁﬁ®&%&%MW7é &L BB (z e
T YRA) WHEDSOLTYEOMIERED 2. (p. 14)

63 G E 25k

Bio-diversity

N6 LD KRR KRB R FEC XS L o, #lT RO TR, HA
RS EME BIEORAE, WG B U 5 BRIRIROUEE. BRIEOBM. ¥
Gl Re e PRER TR R E O RS C U R EED 3. (p. 12)

64 Akl BB BT

Basic Life Science Research

ORI B L TR B E T 7 L 0iIPSAI I & 2 5 AN A £ BR{l L <%k
BRRHD AN =X LEFHL . FHAER—7 v PORRETOLERDH Y |
Z Dl AR DR A K 2 FRFE BT 2. (p. 14)

65 e v AT LR Biosystems Science

Flo. By 27 LREM A EHIES 5. (p. 15)

66 e B

Preemptive Medicine

a1, FEBOTIREFRAL . RHIANEER CRHIER & & 2 TEikOET
#HIET. (p.14)

Preemptive Interventional

67 Sl S Therapy

NIBHE

S5 REOTREFERL . el NEHE CGehlBER) & & 2 TRILO

ZHIET. (p.14)

Integrated Water Resources

A AL AT S =
68 B KA HI » 27 4 Management System

S 510, EEKUEHK E T REKEIEER Y R 7 4 ORI W BT B 5
Sk, KRB LSO THET . (p. 12

69 BEAA A~ A Algae Biomass

KEGHFEE A A~ AR BAFE. AKHFE. EGEE. 8 - Wh
HEFOFANFET AL F—HMOBFRHIEC OB Tk, TN & TORIM % i
e badz e b, Pl FHABEIHE. BEEAL 4~ 2% il &
T =7 AN—E & DR ZEHNENR OS2 B L . BRES I B 2 AL
ety 3. (p.11)

70 PN

Solar Power Generation

KEEFETE A A A~ AR WAIFEER AKIIFER AFEE. W7 -
WHREFEOFAETRET 2oL ¥ —HMOMABFC OV TE, ChETCOHNE
MBI sz e e b, Bl FHRAGERE. BEAS A v 24 EH
fee 7L —2 AN—k & DR BEHNBRT O & HIR L . HIEE I 25 2 B
PG EED 3. (p. 11)

Somatic Stem Cell: Cell
Proliferation Technology

71 PRTEERANN AR RNTE BT

BEDRBRRb N HEEO M. FiEC D a2 2 HAERBCEL T, iPSA
M. ESHM. PR A S5 O 1k P K O A T D AN TE- ok BT 2 B SE T B
EE bz, ZORENLEFIHHEMORS, el C M+ 2Rk
T 2. (p. 11)

Somatic Stem Cell:

72 PRTERRAILIG AR 2L LT Differentiation Technology

FEEDERFP L DN MO, Tl D42 3 FAERCHL T . iPSAT
. ESHUME. APERrAlfssE D R K O RS © O AU ESE - BT & PR T 2
L b, 2 OFEN ERIARM OB, et mEm Bl a0 R+
HHES 2. (p. 14)

73 REMEL A

Alternative Material Creation

& fo BT AR O FOH
e EHERE T 2. (p. 12)

L7 AR, LT 7 —RAEOREME LI

74 o35 3 AR

Local Industry Revival

RHARES & 0 FAL OB Ry O R Edb & LT Rl bz Y
WG T b B EMKEEFOHE - REENER W ELZT 2. Cnefhs 2.
INAEEORA, FA. S5 CRNEOEIUCIHY T, B s n - HR0KY
FOMAAEROBEERR . BHEAERROREIE., AEEO R B EHOKEY O 24t
O FHCEYT aHAMAEHET 2L &b, ZORBORA. HH % RET
% (p-9)

75 M FETE Geothermal Power Generation

KBGHFEE . A A~ AFH BAFEE, IKAFEE. MBIEER. W0 - B
FERFO AT 2L F —HMTOB IR Dv Tk 1 & TOHRM % Rl
e b se 2z e e e, PlRE. FHABSRE. BEAA 4~ A% EFil &
L= A=A 03 HFHIIEAMT OS2 HIR L B0 00 B 2 HUAL R 1R
HElE® 2. (p.11)

76 W) R

Tidal Power Generation

KEGEHE. A A~ 2R, BAFRE, AKAFE. AT, ¥h-
FREHEOFAEGET 2V F —HMTOM AT DL Tk T h & TORIMT % ek
e bsdz e e b, PlaE, FHABSRE. BEAA 4~ 2% il %
T =7 AN —E 5 013 EHIMEM OS2 HIE L . BIGIC 2E AL iR
AEED 3. (p.11)

Superconducting Power
Transmission

77 R R

oy AT AN F—3 A7 LOHH# HIEL . MR ELLERTEO T 1L ¥
—OgI. By A7 A, Bl - ik - B b 3 KERGBY AT A

BEEETEOVIME. SsCEBRT ALV -z AL X —DHifishs 2 7

AR T ANF—HEY AT LERENCRERH T 22—/ Y v FEDT
ESIE vz/x/hk%Téﬁn%ﬁfvﬁﬁ}ﬂlzw#*/ZTAmm
FHFEEZMREL. ChsDWIRMEN 2. (p. 11)

78 SE BRI Stationary Fuel Cells

FOAEORKT AL F—HEDOL 0% Hw 2 RAE (KEE. ¥EH LOTERRERM
D—JOMREN BT AV F—HCFT T, EBLACEEYOmWML. KE
KOOSR, maRAGs (a3 —y a3y, JKiBe—rR>
TYAT L) EEABEEL. 7Rk, 5o — R RSO T B
T AU T AEMRET 2. (p. 12)

79 77 A

Power Control

o, itRE#HHEICHO s 2 ERIL. REER, f\v—x2L 7 bo=220E
& B THBIEED = 50 £ —FIH O R € HiEL 2B &R BY 2 IEl
E#HET 2. (p.12)

Dementia Progression Delay

80 S AT BT Toahmologs

Bk O S # kS 2.

& 610 RAVEFHC & B2, B%maﬁk%%ﬁ®k§é§%iz Titth
ANFR A S 2 2 L2 & 0. BEUESOFEH L. RYIZN. BIT0RE
@1®
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81 FRSAE FLHIR2 M Early Diagnosis of Dementia

S BT, REESC & A, AFHAIERCAMORE S 28 £ 2. R
AR EHEET B L0 d D, § mm#@%mﬁm%\ﬂ% SWi. AT DR AER;

%%wﬁ%ﬁ%&ﬁﬁiégmlg

Prevention of Onset of
Dementia

82 FRHVAE AT B 1k

& 510, AN & B0, BFINLARCHINONE & 2 & 2 Bilss
AE}T%%%’E@?‘% L&D RBATES O FRER 1L BRI, 1T OB ER
GO AR HIET 2. (p. 14)

83 PR Fuel Cells

Floy WIHREHHCHO s 2 EE\B, BEEER, \7—1L 7 bo=2 2K
$ B ENMEED T 2 ¥ —FHOFEF 4 B8 L AT 8 K& B3 2 0l
T 3. (p.12)

84 W R

Wave Power Generation

PNC PN A%ﬁvxﬂm\ﬂtﬁﬁ\¢mﬁﬁﬁ‘m%%ﬁ\ﬁh~ﬁﬂ
FEELEDOFHETR T 2L ¥ —HWMOW KT D0 Tk Th & TOEAN # Ak
Murmbaesdeebic, Bl2E, FHABEERE, BEAA A AL EWil 4
L= ANk 0B EEINBI O 2 HiE L . BRI T 2 B e
AEiED 3. (p.11)

85 1l 5 4t 29

Medical Care in Disaster Areas

S5, FTL LA AL L RO A Y T RS & i . TIETTRE
T AV ¥R N HHEERTE O SR B U 2 BRI O ML
RET 5. (p.9)

86 WS A7 Nursing Care in Disaster Areas

BESEHIE % At . FAERTRE T AL ¥ — PR -
BT BRSO % T 2 (p. 10)

i RIS BT O UK

87 Tl St YR

Disaster Mitigation Measures

TIREEERIED 2 . M ALK C EEL DD,
WSS B BRI BSOS MY 3 B £ IS B (p. 10)

Transportation Infrastructure

ok 444 vkt ~ =
88 B A 7 7 in Disaster Areas

B S T 1 . HIRR L. & S IIRILEE I £ o T 2 OB EIEYE
BEFEDH ZVIEREL. e v 7 ISR, ERaWERREL 2, Ch
i E 2 KERELVEDBESBE. k%”wwwfy77\%%\§%\
PRIE. R, EHREORZEA > 7 5. SHICER A A EFKE. HiRkEE
#wié4/77®@m P& 2 Otk RIEN. catom Y
ZITRFRLE DM &Y 5. (pp. 9-10)

Information and
Communication Technology in
Disaster Areas

89 HeSiHh 5B R Stk

&“m%%*@w\ﬁiw%1$»¥—%@%~
il BRSBTS O 8 U 2B AREONA £ RIET 2 (p. 10)

Lifestyle Infrastructure in

90 BSH iR Disaster Areas

1>7Z

BESSHIR T HE L. & 5 CRIBPRIEEC & > T < 0BRSS
NEEED 2L a7 s, BERalENRREL L. &
hzElE 2. KEPCLVEDBECBE., RYIFORKA v 7 7. M, i,
PIE. B, BEREOTHA > 7 5. S/ ER A A ERKE. HHGERE
SN > 7 5 OWIN. Tk e z OMEEE, FIENE, 2ethom hac iy
BTG ORA 2D 5. (pp. 9-10)

Disaster Prevention

£449 S 1449 ~ =
o1 BESLPIS A 7 7 Infrastructure

BESHIR T MRS & & 5 RTIREERIC & 5 T £ < OBERIEY S
DEEED ZVITAL . Haa 7 I a R, BRamHEAREL . C
nEfE 2. FELeVEDBELBE. BUIEOKA >~ 7 7. #E., =ik,
P, FBR. BHREORMA > 7 7. S5 ICER A A ENKE. G
WA > 7 7 ORI HAE L T DA, R, ZetEoR R E T
BRSO RA D 5. (pp. 9-10)

Disaster Prevention Measures

9”2 PSS Hb B 58 o in Affected Areas

ZRSECER LD f2 o . HIF AR L L DO SN B B BIHL K

BT 3 I & SRILT 3 (p. 10)

Trace Substance Identification

e B 5] e AT
93 WEYE FE il Technology

EROBEZF 2D CE. REDFMMAERLC D20 2 B FLOMAENEET
HBI LM \H%;%Lﬁ#5&;%%®Hmﬁm%®%t@ﬁﬁétﬁﬁ%
WO, Hira~—n—OREPEEL £ FEOD = RIAZWHEIH O B %

T 5. (p. 14)

94 71 68

Wind Power Generation

KBgJeFE®E . A A~ AFIH, JHAFE. AKIIFEE. MBFEE. W7 - WD
RESOFAMRET AL ¥ —HMOM I DO TE. Th & TOHEk % M
fruembaseze e bz, BlAE, FRHABEEHEE, BEAAA AL EHl 4
TL =7 A= 013 EHIIBAMT O 2 B B0 008 2 HUA R i
i oElED 2. (p.11)

95 TEUR AR TE R TR Radiotherapy Equipment

BOTERIRHRES . o R o N FHTRERSE ORI L OIS OBITE. MRS & VAR

DRl 4 &SW LIRmERE S € 2 AR OBTE, I IRRZNT . IR
BT ORI, 2 &30k ¥ 2 MEHRUEE RO LED 2. (p. 14)

9% Tk

Prevention Methods

(1)1 2 TBED B % (p. 14)

97 fK 7 — & Clinical Data

FROMEFRE S EWREEFL . 84 & 0EEEECATEREORELsHET 2
L, BIRT —&. A& Ro—4a. 7/ LRHIOMRHED 25— IR %4
EL. AFEEREORIE  BITOMHMHA 2BV T2 T BHRARA (e
TR CHEITOLETYEOMHELIED 5. (p. 14)

Note: The underlining of words in the original text indicates keywords extracted by this study for use in searching

the KAKEN database.
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