1.2.3 Science and Technology Contributing to Building a Spiritually Wealthy Society

@Investigation of ancient Egyptian ruins
using satellite information

Science and technology is used to understand
ancient civilizations. It is said that all of the
pyramids of ancient Egypt have not yet been
discovered, with many unknown, undiscovered
pyramids in Egypt believed to exist. Data about the
surface of the earth obtained from earth-observation
satellites orbiting several hundred kilometers high
in space is being analyzed to look for characteristics
similar to pyramid sites that have already been
excavated, in order to identify promising locations
to discover other as yet unknown pyramid sites.
From this satellite information it is possible to
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investigate the ancient environment and detect
ancient cities and ruins that are buried in the sand or
jungles.

Analysis of the relationship between the location
of pyramids and the changes in water level of the
Nile river has revealed that most pyramids are
located on land that is not affected by flooding, but
nevertheless along the lines of the flood levels,
allowing the stones to be transported by boat.
Undiscovered pyramids are very likely to be in this
kind of location, making it possible to narrow down
excavation sites that will lead to new discoveries.
This is one of the results of satellite measurement
technology (Figure 1-2-51).

Water level =40 m
Red dots: Pyramid locations

Figure 1-2-51 Satellite photo of the area around Egypt and distribution of pyramids

Source: Ministry of Education, Culture, Sports, Science and Technology, Council for Science and Technology, Resource
Survey Subcommittee report “Promotion of Science and Technology to Support the Preservation, Use and

Creation of Cultural Resources” (2004)
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1.2 Science and Technology to Create a New Society

1.2.4 Science and Technology for
the People and the Human
Resources to Support Them

Summary

In order to vigorously address an aging society
with fewer children through application of science
and technology in the future, an important basis
would be that each member of the public has basic
knowledge and ability regarding science and tech-
nology. At present, however, the level of Japanese
people’s interest in and understanding of science
and technology is low compared to other countries
in the world. Therefore, there is a need to foster a
sense of empathy and confidence among the people
for science and technology by promoting active
moves by researchers and other people in the sci-
ence and technology sector toward the general pub-
lic for interactive communications, as well as ef-
forts by schools at the elementary and secondary
education levels.

Furthermore, the activities of people working in
science and technology will become more and more
diverse and important in the future. Since the labor
population is expected to decline due to an aging
society with fewer children, it is necessary to de-
velop and ensure the quality and quantity of diverse
science and technology-related human resources
that meet the needs of society, and to create an en-
vironment in which each one of them can fully
demonstrate his or her abilities regardless of age,
gender, or nationality.

1.2.4.1 Science and Technology for
the Sake of the People

(1) Understanding and interest of
individuals toward science and
technology

@®Necessity of understanding and interest

in science and technology
Science and technology continues to become
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more closely related with our daily lives, but in re-
cent years there is a decline in interest in science
and technology among the people in Japan, particu-
larly among the young (Figure 1-2-52).

However, in the midst of a global shift to knowl-
edge-based society, it is crucial for people to have
an understanding of and interest in science and
technology in order to actively cope with an aging
society with fewer children through the creation of
intellectual and cultural value, and the resolution of
social and economic problems with science and
technology, as shown in the previous section.

First, when science and technology returns re-
sults to society, it is necessary to have the appropri-
ate foundation for the use and adequate under-
standing among the public receiving the results, so
that the science and technology results are applied
effectively and efficiently. Familiarity with the sci-
entific concepts and basic scientific principles is
useful in daily life, not only for the introduction and
use of new science and technology devices.

Second, it is difficult to achieve a society with
science and technology closely related to everyday
life and work without the support of the people liv-
ing in the society. A measurable percentage of peo-
ple have some anxiety about the development of
science and technology (Figure 1-2-53). It is true
that the impact of science and technology on our
society has had negative aspects such as environ-
mental problems, and involves challenges including
bioethical questions. It is also natural for people to
be uneasy as science and technology becomes more
and more advanced, exceeding their own ability to
understand. Therefore, for the future promotion of
science and technology it is necessary to work to
obtain the empathy and confidence of the public,
and to establish the viewpoint of science and tech-
nology for society, and science and technology for
the people. There is a need for citizens to deepen
their understanding of science and technology and
to participate in decision-making regarding the op-
eration and role of science and technology.
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@®Improving science and technology
literacy

It is important for individual citizens to have a
basic understanding and ability in science and tech-
nology (science and technology literacy) for suffi-
ciently enjoying the results of science and technol-
ogy, considering desirable implementations of sci-
ence and technology in society with interest, and
forming their own opinions.

Percentage of those who are interested

30

Methods likely to be effective in improving the
science and technology literacy of citizens include
presenting easy-to-understand, specific information
on knowledge, skills and viewpoints on the science
and technology that should be familiar to adults.
The Third Science and Technology Basic Plan
sets forth that such ideal science and technology
literacy should be defined and widely disseminated.

—&— Overall

—eo— Under 30
years old

1976 1981 1987 1990

1995 1998 2004 (Year)

Figure 1-2-52 Interest in science and technology news and topics

Note: Percentage of people who responded either [Interested] or [Somewhat interested]
Source: Cabinet Office “Public Opinion Poll on Science and Technology and Society”

Science and technology has become more and more specialized,
so only specialists can understand

There is a growing danger fromthe erroneous use
or malicious use of science and technology
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Figure 1-2-53 Problems accompanying the development of science and technology

Source: Cabinet Office “Public Opinion Poll on Science and Technology and Society” (February 2004)
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1.2 Science and Technology to Create a New Society

@Status of science and technology literacy
and interest in Japan

It is important that citizens have an appropriate
level of science and technology literacy in order to
move forward into a new society through science
and technology. At present, however, the under-
standing of adults in Japan regarding the basic con-
cepts of science and technology is low in compari-
son to international levels. (Figure 1-2-54) Of
course, science and technology literacy is not just
about understanding these kinds of basic concepts,
but it does indicate that there are challenges to be
tackled for improving science and technology liter-
acy.

Figure 1-2-54 shows the degree of understanding
by adults in Japan and various countries in Europe
and America regarding the basic concepts of sci-
ence and technology, along with the academic abil-
ity of children in science and math. This figure in-
dicates that, in general, countries in which the sci-
ence and math abilities of the children are high also
have a high level of understanding among adults,
while low math and science abilities in children are
associated with low levels of adult understanding.
In Japan, however, situation is quite unique, as the
academic abilities of the children are at the highest
international levels, while the degree of understand-
ing of science and technology among adults is in
the bottom level.

From this figure, comparing the countries with
equivalent levels of academic abilities in children,
the 13 countries in which adult interest in science
and technology is low, including Japan, had a ten-
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dency to have lower levels of adult understanding
than the 12 countries in which the interest is high.
This illustrates the relationship between degree of
interest and level of understanding.

Figure 1-2-55 shows the degree of interest in
science and technology among people in Japan
from elementary school to adulthood, broken down
by grade level/age. For the elementary school thro-
ugh high school students, the results are from sur-
veys asking whether they like or dislike studying
science and math. For subjects over the age of 18,
the results are from polls on science and technology
needs and topics of interest. Therefore, the results
cannot be compared on an equal basis, but some
patterns can be observed. Among students, the per-
centage of children who like science and
math/arithmetic decreases as grade level increases,
dropping to 37%-38% among 3" year high school
students, and the interest in science and technology
among 18-19 year olds is 36%, roughly the same.
From their twenties, however, there is a gradual
increase in the percentage of those with an interest
in science and technology needs, reaching a peak
among those in their 50s, and then tending to de-
cline.

In Japan, the academic ability of children in sci-
ence and math is at the highest levels internationally.
In comparison, the interest in science and technol-
ogy (study of math and science) drops as they pro-
gress to higher academic levels. This does not
change after reaching adulthood, and the degree of
understanding of science and technology among
adult- s is far below international levels.
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Degree of understanding of
adults (% of correct answers)
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Degree of interest in science among adults
|
W Top 12 countries
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|
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<«Japan Degree of adult understanding:
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50 Children’s academic ability : 2nd
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Figure 1-2-54 Degree of understanding of science and technology among adults
and academic ability of children (25 countries, including Japan)

Notes: 1. The degree of understanding of basic concepts of science and technology among adults is indicated by the
average percentage of correct answers to the same 13 questions in each country.
2. The academic ability of children is the combined average score on science literacy and math literacy form PISA
2003 surveys by OECD.
3. The degree of interest in science among adults is the percentage of those who responded that they were “very
interested” or “fairly interested” in news reports on new scientific discoveries.
Source: National Institute of Science and Technology Policy, Ministry of Education, Culture, Sports, Science and Tech-
nology “Survey on the awareness about science and technology” (NISTEP REPORT No. 72, March 2001)
US National Science Foundation (NSF) “Science and Engineering Indicators 2002"
European Commission “Special Eurobarometer — Europeans, Science and Technology”
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Figure 1-2-55 Interest in science and technology by grade level and age

Note: For the 5th grade of elementary school through the 3rd year of upper secondary school, percentage of students
responding “yes” or “I guess so” when asked if they like studying each subject. For those 18 years and older, the
percentage of those responding “interested” or “somewhat interested” regarding their reaction to topics and news
about science and technology.

Source: National Institute of Science and Technology Policy, Ministry of Education, Culture, Sports, Science and Tech-
nology “2003 Research on Curriculum for Primary and Lower Secondary Schools,” and “2002 Research on Cur-
riculum for High Schools”

Cabinet Office “Public Opinion Poll on Science & Technology and Society” (February 2004)
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@®Propagation of indifference

What causes the decline in interest among chil-
dren? According to the results of a questionnaire on
the things that affect whether they like or dislike
science, more than 80% of students up through high
school indicated school (teachers) and family (par-
ents/guardians), making it clear that the adults
around the children have a large influence (1-2-56).

Accordingly, in consideration of this and the

National science museum supporters
(%) (%)

100 100

points mentioned above, it seems likely that there is
a self-perpetuating cycle of disinterest, as children
with low interest become adults with low interest,
and the low-interest adults influence the next gen-
eration of children to have low interest. In such a
situation it is likely that the awareness and under-
standing of science and technology among adults
would also be low.

Science and Technology Hall supporters group

9 || 188 186 144 153 90 L

29.1 28.6
80 80 |

70
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18-22yr 22 yrand up
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0O Other

O School (teachers)
[Workplace]

W Family (parent /
guardian)
[Home]

9-12yr 12-15yr 15-18 yr 18-22yr 22 yrand up

Figure 1-2-56 Things that affect the like/dislike of science

Source: Ministry of Education, Culture, Sports, Science and Technology commissioned project “Report of Study on New
Science and Technology Learning Support Methods (theme 5)” (March 2003)
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[Column 17]

Science Cafe-Experiment of New Communication to Connect Science and the Society

Unlike seminars and symposiums conventionally held in the field of science and technology, the Science Cafe is an experiment
for making opportunities for science specialists and the general public to get together at easily accessible places like coffee shops
and casually talk about science while having coffee, etc. It is said that such activity started in 1998 in England as Cafe Scienti-
fique, and it has been spreading rapidly in and out of England. In Japan as well, many regions have started similar experiments.

The Science Council of Japan and Japan Science and Technology Agency (JST), on the occasion of Science and Technology
Week 2006 (April 17 - 23), opened Science Cafes at the same time in 21 locations all over Japan, from Hokkaido to Okinawa, in
cooperation with the organizations of each region including NPOs, incorporated foundations, and universities.

In the Science Cafe opened in Omotesando in Tokyo, under the title "Body, youthfulness, genes," Yoichi Nabeshima, Professor
of Graduate School of Medicine of Kyoto University, made an introduction concerning the research to scientifically clarify the
phenomenon of aging, which can never be avoided for creatures, taking the example of experimented upon mice that aged in an
instant just by changing one of their genes. After the talk, some questions were made from some of the 37 participants on "What
is the key to keeping youth?" which was the subtitle of the theme, and the Professor and participants had discussions through
such Q&As. After the event, many of the participants said that the guest's talk was interesting and that they were satisfied.

Various scientific or technological themes were talked about in the Science Cafes held all over Japan at this time, including so-
ciety with its declining population, the Internet, ancestors of Japanese, shapes of flowers, material engineering, and environ-
mental conservation. As for the places, not only coffee shops but also museums and others were used. For the proceedings, vari-
ous ideas were used in each site. There is no fixed method for Science Cafes, and it is expected to take root also in Japan in the
future as a new communication method between the general public and scientists/researchers through a variety of trials depend-
ing on the region or participants.

(Omotesando, Tokyo)

Science Cafes held all over Japan by the Science Council of Japan and Japan Science and Technology Agency (Science
and Technology Week 2006)

Note: The number in the bracket after the name of the region is the number of the places where the Science Cafes were held.
(A place without a number had only one Science Cafe.)
Photo: National Museum of Emerging Science and Innovation
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(2) Building empathy and confidence
in science and technology

@®Mechanisms to vitalize communications
to connect science and technology and
society

It is necessary to decrease the number of children
and adults with no interest in science and technol-
ogy, increase science and technology literacy, and
invigorate two-way communications between sci-
ence and technology and society.

There should be outreach programs through
which researchers and engineers explain their re-
search to the public in easy-to-understand ways, as
well as hear the desires and anxieties of the public
and reflect them in their activities.

The role of mediators to convey the current situa-
tion in ways that can be easily grasped, including
the negative aspects as well as the fascination of
science and technology, is increasingly important,
including support of outreach activities between
researchers/engineers and the public. In addition,
there is a need to increase the opportunities for
people to touch, experience and learn about science
and technology at museums and science exhibition
centers, and foster and ensure specialized personnel
to be the workers responsible for these activities,
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volunteers, and science and technology journalists.
It is also important to devise new ways to blend
science and technology with traditional arts and
crafts.

For children, the role of schools is especially
important. Furthermore, there must be efforts to
train and improve the quality of good teachers, and
coordinate among schools, local universities, public
research institutes, businesses and museums so that
they can convey to children the importance and
pleasure of learning science and math by providing
more opportunities to speak directly with research-
ers and meet them face-to-face, and to understand
empirical and problem-solving science and tech-
nology through observation, experimentation and
training.

Through such a mechanism there is expected to
be a greater familiarity between science and tech-
nology and the public, fostering a sense of confi-
dence and empathy. If such a society can be built,
this will lead to a larger pool of children who will
be able to grow up and take over the activities and
creativity of science and technology in the future.

In Japan, in accordance with the Third Basic
Science and Technology Plan, there will be active
support for the measures of these kinds of interested
parties.
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[Column 18]

Collaboration with Art in Activities Promoting Understanding on Science and Technology
-From the event of the World Year of Physics

The year 2005 was the centennial after 1905 which was the "Annus mirabilis” or Year of wonders, when Albert Einstein, the
leading scientist of 20th century, announced three theories (the photoelectric effect, Brownian motion, and the special theory of
relativity) which are the foundation of modern physics. It was the "World Year of Physics 2005 based on the U.N. resolution,
and various events were held all over the world.

In Japan, too, positioning the World Year of Physics as the year to think about the influence that physics is having on our lives
and view of the world today, and to deepen understanding on modern science, the movements were developed, in which all kinds
of people including scientists and people from the fields of education, industry, government, and media shared the achievements
and significance of science. From the events held in relation to the World Year of Physics, two of them are introduced here.

- Performance of the Noh play, "Isseki Sen-nin," of which subject matter was Einstein

On the theme of “the role of science and the peace of the world,” Professor Emeritus of the University of Tokyo, Dr Tomio
Tada (Person of Cultural Merits, specializing in immunology), wrote a Noh play, "Isseki Sen-nin," in the last year of the 20th
century, year 2000. The title means Einstein in German (ein or one is "ichi" in Japanese and stein or stone is "seki" in Japanese,
and when combined, the pronunciation for "ichi seki" becomes "isseki". "sen-nin" in Japanese means sage). It was performed in
July 2005 to commemorate the World Year of Physics.

The scene is on a desert at an end of the Eurasian Continent. A woman traveling under the slight darkness of a solar eclipse is
called to stop by an old shepherd who appeared from nowhere. She sees the phenomenon based on the theory of relativity that
time and space are distorted with the old man and light is also distorted by gravity. Afterwards, Isseki Sen-nin appears, who starts
to describe the creation of the cosmos and explains the magnificent outlook of the universe that modern physics has clarified, that
the Solar System and the Earth were generated 4.5 billion years ago, life was born on the Earth 3.5 billion years ago, and 500
million years later in the future, the Earth would be a dead planet. The distress of a scientist is further expressed, who knew the
truth that matter (mass) and energy are equivalent and that nuclear reactions have an enormous amount of energy.

This work contains the message that, in today's world where technology is rapidly developing and society is drastically chang-
ing, not science and technology to seek superficial convenience, but that with high ideals to search for "truth, goodness, and
beauty" is necessary.

- Harmony of music and science connected by a string

Einstein is also known as a music lover who in the evening played a violin he always had by his side to comfort himself.

In this event held in December 2005, because Einstein was attracted by the sound of the violin he loved, a lecture was given on
the science of the violin. The lecturer was an invited Professor Emeritus of Texas A&M University, Dr. Joseph Nagyvary, who
had scientifically researched the famed Stradivarius and tried to reproduce similar sounds. Mariko Senju played a violin that was
made based on the results of the research. In addition, a panel discussion was held by Dr Nagyvary, Ms Senju, a researcher spe-
cializing in sound physics and hearing, and a physicist researching a unified theory that Einstein dreamed of.

The participants may have thought of the relation between music and science together with enjoying the sound of the violin.
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[Column 19]

Super Science High School-"Research on tardigrade" by Akita Odate Homei High School

Super Science High School (SSH) is the system MEXT specifies for high schools that focus their education on science and math,
and the Japan Science and Technology Agency supports them (As of FY2006, 99 schools have been specified). In the meeting held
in Tokyo in August 2005, where students gave presentations about the results of their studies, 26 schools, mainly the students from
the schools specified in FY2003, gave presentations.

Four schools were selected in the section meetings held on the first day and gave presentations in the plenary session. Among
them, the one that won the Minister of Education, Culture, Sports, Science and Technology Incentive Award 2005 was the "re-
search on tardigrade” by Mr. Shushi Abukawa and Ms. Yoshie Shibata in the third year of Akita Odate Homei High School. They
wrote about the results of their study on tardigrades, which are microorganisms about 1 mm long that occur in soil and water all
over the world, and which are capable of anhydrobiosis (the ability to survive under extreme desiccation and high temperature by
reversibly suspending their metabolism and going into a state of cryptobiosis).

Two years before the time, Mr. Abukawa hit on the idea of tardigrades capable of anhydrobiosis from a magazine column as a
research theme of SSH. He started the research by observing microorganisms of school soil and street gutters via an optical micro-
scope. In the beginning, he could not find tardigrades for a while, but after assembling a device to pick out microorganisms from
soil in the second month, he became able to observe them at last. Next, without any specialists around him to whom he could ask
questions, depending on documents and the Internet and reading even English information, he made efforts to classify tardigrades
of which about 120 species are said to exist in Japan. Thus, group research of one year finished. In the second year, he resumed the
research privately and Ms Shibata joined. There was a time when they could not classify them as they wished and were distressed,
but they happened to learn of the existence of a systematic key to tardigrades when they attended a domestic preliminary contest
for International Biology Olympics, and by using it as a stepping stone, could drastically improve the precision of classification.

Due to the lack of time, they could not fully analyze tardigrades’ ability of anhydrobiosis. However, through biological research
and classification of tardigrades, they could deepen their understanding of biology and the system of evolution. The dream of both
of them is "to be a biologist."”

They learned essential attitudes for research by starting observation without any idea on how to do it, groping for the method for

themselves, and found satisfaction in performing research.

@®Researcher/engineer ethics

Measures aimed at science and technology for
the benefit of society are in progress through the
efforts of interested parties. In recent years, there
have been incidents related to the ethics of re-
searchers, scientists and engineers, such as falsified
experimental data, and cases of deceit and
cost-cutting in the structural accounting of build-
ings, creating a large problem for society. Trust in
science and technology and all those working in
science and technology has been damaged by a few
researchers and engineers. It is unfortunate that the
actions of a minority have a negative impact on the
development of science and technology, and it
should not be allowed to occur.

To prevent such incidents, first, the system is
founded on the self-regulation of researchers and
scientists and it is necessary to establish behavior
standards and codes of ethics, and to promote ex-
tensive ethical education. It is also probably effec-
tive to prepare a system, such as a procedure or or-
ganization to investigate and evaluate any suspicion
of impropriety in research. In various countries
overseas there are already efforts to develop such
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organizations (Table 1-2-57).

In Japan, in December 2005 Riken placed the
emphasis on ethical compliance on the researcher’s
themselves, and established a practice of appropri-
ate and rigorous handling as an organization in the
event that a problem occurs. Behavior standards
and basic guidelines for dealing with labs in the
event that there is a suspicion of improper behavior
have been established.

For Professional Engineers certified to have
high-level, special application abilities related to
science and technology, a revision of the Profes-
sional Engineers Law in 2000 stipulates a new re-
sponsibility to make efforts to ensure that there is
no dam- age to public good, environmental preser-
vation or public safety in the practice of their pro-
fession. In addition efforts are being made to im-
prove the ethics of engineers, etc., including the
inclusion of questions on propriety in the Profes-
sional Engineers Examination.

However, these measures are the only one’s cov-
ering those in Japan as a whole. According to a
survey in 2004 of academic societies registered
with the Science Council of Japan about 3/4 of the
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societies responding indicated that they had no eth-
ics plan established or investigated.

In February 2006 the Council for Science and
Technology Policy decided the “Handling Miscon-
ducts in Research” to provide its opinions to the
relevant ministries. It stated that there was a need to
quickly deal with problems of misconducts in re-
search, and requested that the researcher community,
relevant ministries, as well as universities and re-
search institutes take measures according to their
respective positions based on the autonomy of those
involved in research.

At present, the “Special Committee on Miscon-
ducts in Research Activities” is established in the

Council for Science and Technology of the Ministry
of Education, Culture, Sports, Science and Tech-
nology, conducting studies to deal with the im-
proper behavior in research activity that is per-
formed with public competitive funds. In addition,
the Science Council of Japan conducts investiga-
tions on presenting a charter or a code of conduct of
scientists in order to maintain and strengthen the
autonomy and ethics of the scientific community
from the standpoint of representing the community
of scientists. Based on this, each university and
academic society should continue to establish ethi-
cal guidelines and fully implement education and
training.

Table 1-2-57 Handling in various nations for misconduct in research (Cases)

Country Measures (cases)

USA ®  Office of Science and Technology Policy (OSTP) adopted federal regulations on mis-
conduct.

®  Office of Research Integrity (ORI) and National Science Foundation (NSF) came to
require research institutes to establish procedures for investigating and judging mis-
conduct and a code of conduct as a qualification for research grants.

®  For researchers found to have engaged in misconduct, measures are taken, such as loss
of the qualification to apply for grants for several years, publication of details of mis-
conduct and dismissal from associated research institutes.

®  National academies implement education and awareness-raising activities, such as
publication of pamphlets on ethics aimed at young researchers.

Germany ®  The committee on “Professional Self Regulation in Science (Selbstkontrolle in der
Wissenschaft)” established by the German Research Foundation (Deutsche For-
schungsgemeinschaft; DFG) issued recommendations on 16 items, including the estab-
lishment of procedures to investigate and judge misconduct and a code of conduct at
research institutes.

® At several universities, procedures to deal with misconduct and a code of conduct were
established in accordance with these recommendations

France ®  The National Institute of Health and Medical Research (Institut national de la sante et
de la recherché medicale; INSERM) established a code of conduct and procedures to
deal with misconduct.

United Kingdom ®  Each research council, including the Medical Research Council (MRC), established
guidelines on code of conduct, and guidelines on procedures to investigate and judge
misconduct.

®  Many universities have codified the same kind of rules and procedures as those of the
MRC.

Northern Europe ® In Denmark and Norway there are national level agencies to handle cases of suspected
misconduct.

China The Chinese Academy of Sciences has established a Science Morality Construction Com-

mittee and enacted a rule on autonomous ethics for members of the Chinese Science Institute
Academy.

The National Natural Science Foundation of China enacted the “Measures against miscon-
ducts in providing the Science Foundation grants (tentative)”

Source: Created by the Ministry of Education, Culture, Sports, Science and Technology based on the [Current Status and
Countermeasures to Misconduct in Science (Science and Society Standing Committee report)] of the Science

Council of Japan
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1.2.4.2 Human Resources to
Support Science and Technology

(1) Science and Technology-related
Personnel Acting in a Wide Range of
Jobs, and Personnel Development

@®Science and technology-related person-
nel acting in a wide range of jobs and anxi-
ety about a lack of personnel

If various problems arise with the changing of
the population composition of we Japanese citizens,
it is also we that must overcome these problems and
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Executive director - Non-profit foundation
= Industry CFO
=Science policy head

=Research director

=Law, bioethics, patent
=Science communications:

Journalist, editor, producer
=Government administration:
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open the way to a new society. The realization of a
new social system through the creation and use of
science and technology will be achieved only by the
activities of those among us who are associated
with science and technology.

There is no need to belabor the importance of the
researchers who create new knowledge, but in addi-
tion, various science and technology-related per-
sonnel will come to play important roles in a more
diverse range of sites and scenes in the future soci-
ety where science and technology will be used even
more actively (Figure 1-2-58).
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Figure 1-2-58 Diverse career paths
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For example, there is a need for the personnel to
support the creation of innovation, including the
human resources with the understanding of both
technology and business to realize the market value
of the research and development, as well as the
personnel to strategically adopt and utilize the in-
tellectual assets resulting from science and tech-
nology, in addition to the engineers to commercial-
ize the products using the new knowledge. Fur-
thermore, as mentioned in 1, there is a need for
such people as “S&T communicators” who form a
bridge between S&T and society by explaining sci-
ence and technology to the public in an easy-to un-
derstand manner and providing feedback to the re-
searchers and engineers on the opinions of the pub-
lic. In fact researchers in industry, academia and
government have indicated that there seems to be a
strong lack of this kind of personnel (Figure
1-2-59).

Estimations also suggest that the supply of re-

searchers and engineers may be inadequate de-
pending of changes in economic growth and indus-
trial structure in the future (Figure 1-2-60). Ac-
cording to these estimations, the number of re-
searchers and engineers needed for real GDP
growth of 2% per capita working population
(equivalent to real grow- th of 1.2% annually of
total GDP) (high level demand estimate), could be a
shortage of about 160,000 researchers and
1,090,000 engineers in 20- 30, even if the current
increasing trend in the number of people obtaining
advanced technology degrees continues (high sup-
ply estimate).

With an aging population with fewer children, it
is predicted that the labor population will decline.
This means it is necessary to ensure the quantity
and quality of a wide range of personnel, and to
create the environments in which every person
working in science and technology can exercise
their abilities to the fullest.

75
(Personnel to be mediators between
(Research support personnel) science and technology and society)
o People of good
A Engineers judgment
+ W Interpreters

65 ---——-----"""-"f+-——— M- - - f -Intellectualasset- - - - - - - - - - - - -
2 Research-support personnel
€ personnel; @ Entrepreneurial
3 support personnel
S oo _ supportpersonnel .~
é Strong sense of shortage
—
©585 - - - - - Strong sense of both - - -
2 quality and quantity
& shortage

Engineer
o DR ®Engineer  \ e )
personnel
/ (Management personnel)
o Strong sense of a lack of quality
Persons responsible
for research affairs
40 . .

35 40 45 50 55

60 65 70 75 80 85

Sense of lack of quality

Figure 1-2-59 Lack of various personnel related to science and technology

Note: The “sense of lack” is the percentage of researchers who feel that there is a shortage of the corresponding per-

sonnel.

Source: Ministry of Education, Culture, Sports, Science and Technology “Survey of the State of Japan’s Research Activi-

ties” (2005)
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Figure 1-2-60 Projected future supply and demand of research personnel

Source: Ministry of Education, Culture, Sports, Science and Technology “Report on Research Personnel Future Supply

and Demand” (March 2005)

@Personnel development efforts of
universities/graduate schools to meet the
needs of society

To work toward fostering and securing science
and technology personnel, it is necessary for uni-
versities and graduate schools to continue to de-
velop the human resources to meet the diverse de-
mands of society, making full use of their role as a
direct provider of science and technology personnel
to society. This must proceed along with measures
to expand the individuality and abilities of talented
children, and measures to broaden the base of in-
terest in science and technology among children in
the primary and secondary stages of education.

With regard to those obtaining doctoral degrees,
it is necessary to provide opportunities to be active
in a broad range of society, including private busi-

ness, and not limit them to career paths in academia.

To achieve this, there must be development of mea-
ns to teach and develop the required abilities at
graduate schools.

From a quantitative perspective, in recent years
although there has been a decrease in the number of
students entering into the fields of science and en-

gineering, the percentage relative to the population
of 18 year-olds have been increasing, with large
increases in health related fields, and a fairly steady
level maintained for natural sciences (physical sci-
ences, engineering, agriculture, health) as a whole.
In addition, the absolute number of people graduat-
ing with doctoral degrees specializing in natural
science fields is increasing, with a large increase in
the percentage of the 27 year old population (Figure
1-2-61). A similar situation exists in the number of
people graduating with masters degrees.

The evaluation of young researchers by cur-
rently-active researchers indicates high marks for
know- ledge of special fields, basic knowledge and
cooperation, but low assessments for task setting
abilities, social common sense and creativity (Fig-
ure 1-2-62). From the industrial world as well, there
have been requests to the universities and graduate
schools that supply the personnel, including “Teach
them to think rather than giving them knowledge,”
“Switch from entrance exams that asses the quantity
of knowledge to a format that assesses multiple
facets, like the ability to think, interest, and apti-
tudes.”1”

7 Ministry of Education, Culture, Sports, Science and Technology “Survey on Private Sector Research Activities” (FY2004)
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Based on this, it is necessary for universities and
graduate schools to improve educational content
and methods. In particular, for graduate schools, it
is necessary to clarify the purpose of the curricula,
incorporating the needs of society, and to create
systematic educational programs and thoroughly
manage the degree-conferment process. In the re-
forming of graduate school education, it is neces-
sary to make comprehensive efforts, including the
creation of world’s leading centers of excellence,
the establishment of graduate school evaluation and
the improvement of the financial base. The Ministry
of Education, Culture, Sports, Science and Tech-

(1) Number of students enterina university

Percentage of students entering natural science related departments
of total number of those entering university

—— Physical science
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=@ Health
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40 |- v 20
‘x\x—-)\
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30 [ departments as a percentage of the 18-year 15
old nonulation (96 Lo
Iy 6
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L
20 | - 10
—_— 4

0

0
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(FY)
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nology will formulate a systematic and intensive
action plan (a platform for the promotion of gradu-
ate school education for the next five years) and
will implement measures based on the plan.

In addition, under the Third Basic Science and
Technology Plan, along with the drastic enhance-
ment of the quality of graduate school education, it
is also planned to enhance the human resources de-
velopment function of universities, including ex-
pansion of the support systems to enable talented
people to continue on to earn an advanced degree
without worrying about the financial burden.

(2) Number of doctoral graduates

(%)
0.7

Number of people earning natural —
science doctorates as a percentage of the
27-year old population (%) /E‘

0.6
Number of entering
students, number of
graduates

0.5

Natural science fields

(physical science,
0.4 engineering,

agriculture, health)
[ Physical science

[ Engineering
0.3

W Agriculture
[ Health

0.2

0.1

0
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(year)

Figure 1-2-61 Number of students entering university departments
and numbers of graduates from graduate schools

Notes: 1. The number of students entering university departments only includes those enrolled on May 1 of each year
2. The number of people graduating with doctoral degrees is the number of graduates in March of each year
3. The 18-year old population is calculated as the intermediate value between the 18-year old population as of
October 1 in the current year and that as of October 1 of the immediately previous year (for 2005, the interme-
diate value between the 18-year of population as of October 1, 2004 and that of October 1, 2005). The same
type of calculation is made to determine the 27-year old population.
Source: Ministry of Education, Culture, Sports, Science and Technology “School Basic Survey”, Ministry of Internal Affairs
and Communication, Statistics Bureau “Population Statistics of Japan”
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Figure 1-2-62 Evaluation of young researchers

Notes: 1. Results of a questionnaire survey of researchers in industry, academia and government
2. For each item, the percentage (%) of those responding “very high” was multiplied by 2, the percentage of those
responding “high” was multiplied by 1, the percentage of those responding “low” was multiplied by -1, and the
percentage of those responding “very low” was multiplied by -2, and the values were added together.
Source: Ministry of Education, Culture, Sports, Science and Technology “Survey of the State of Japan’s Research Activi-

ties” (2005)

@Promotion of provision of opportunities
for re-education

From the perspective of effectively utilizing a
limited number of workers in an aging society with
fewer children, even for people who have com-
pleted a university degree and entered into society,
it is desirable for them to return to school to learn
the latest theories and technologies in their specialty,
to learn about new, related fields, as required, and to
acquire new abilities in addition to those already
acquired through their career.

For this reason, for example, it is important to
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develop appropriate learning opportunities, based
on each individual’s choice, including engineers
currently working in private business, the elderly
and women who have interrupted their careers to
have children or provide home care to relatives.

In recent years, while the number of working
adults studying at universities and graduate schools
has been increasing (Figure 1-2-63), it is desirable
for universities and graduate schools to more ac-
tively provide opportunities for re-education to
meet the needs of society.
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Figure 1-2-63 Trends in number of adults entering graduate school

Source: Ministry of Education, Culture, Sports, Science and Technology

(2) Preparing an environment in
which it is possible for a diverse
range of personnel to be fully active

@®Necessity to prepare the environment to
fully utilize all personnel

In the future, even with a diversification of the
venues of activity for people working in science
and technology, and promotion of the development
of the corresponding personnel, with the predicted
decline in population and continuing aging of soci-
ety with fewer children, it is likely that it will be
difficult to secure the required number of workers.
Accordingly, to promote an assured supply of sci-
ence and technology workers, it is necessary to also
prepare the environment to enable the talented ex-
isting personnel to fully utilize their skills and tal-
ents. Therefore, it is expected that the aging of so-
ciety and decline in the number of children will
progress. In such circumstances, it is also necessary
to prepare the environments that enable talented
science and technology-related personnel to fully
exercise their skills, along with the effort to secure
the personnel. Below is a description of steps taken
to prepare the environment to enable the active par-
ticipation of a wide range of people, irrespective of

age, sex or nationality.

@®Young researchers

Observation of the ages of Nobel Prize winners
at the time they published the theory leading to their
award indicates that, although there are certainly
differences between individuals, highly-creative re-
search results often seem to be produced between
the ages of about 30 and 45. There is increasing
concern about the supply of personnel, particularly
young researchers, from a quantitative perspective
as the number of children in society declines. It is
more important than ever to promote the activity of
talented, highly-creative young researchers.

To achieve this, it is necessary to develop the en-
vironment, such as tenure track systems, and to
provide the opportunities to allow young research-
ers to conduct autonomous research activities and
make full use of their talents. The Third Science
and Technology Basic Plan also comprises govern-
ment support for universities engaged in such steps
to improve the environment (including providing
start-up funds, improving the research support sys-
tem and securing research space).

In addition, with regard to securing research
funds, the Ministry of Education, Culture, Sports,
Science and Technology conducted a survey of re-
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searchers on the annual total of research funds that
could be allocated at their own discretion. Among
researchers under the age of 35, 35% responded that
there were no such research funds, and more than
60%, including the first group, indicated that the
amount was less than 1 million yen. The amounts
required for research differ according to the field,
but for researchers between the ages of 45 and 65
the percentages are around 20%, indicating that it is
currently difficult for young researchers to obtain
the research funding needed to conduct their own
research (Figure 1-2-64).

In light of this, the 3" Science and Technology
Basic Plan aims to increase the distribution of re-
search funds to younger researchers, including an
increased focus on support for young researchers in

the competitive funding system.

Furthermore, as a result of revisions to the
School Education Law in 2005, there has been a
change from the previous ambiguous designation of
“assistant” in the teaching staff organization at uni-
versities, with the definition of a new position of
“jo-kyo” or “assistant professor” for those who
primarily conduct their own teaching and research
activities, and an “assistant” becoming someone
who helps with teaching and research duties. (Fig-
ure 1-2-65) From the perspective of encouraging
the activity of young researchers, it is hoped that
universities will continue to actively hire assistant
professors and to prepare arenas of activity as part
of this new teaching staff organization.

Under age 35

35upto 45

45 up to 55

55 up to 65

65 and older

0 20 40

No discretionary research funds
[13-10 million yen
[J Over 50 million yen

B 1-1 million yen
MW 10-30 million yen

60 80

M 1-3 million yen
[130-50 million yen

100z (%)

Figure 1-2-64 Annual total research funds that can be used and/or allocated
at your discretion (by age)

Note: Results of a survey of researchers at universities and public research institutes
Source: Ministry of Education, Culture, Sports, Science and Technology “Survey of the State of Japan’s Research Activi-

ties” (FY2004)
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Figure 1-2-65 New university teaching staff organization system (summary)

Source: Ministry of Education, Culture, Sports, Science and Technology
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@CEIderly researchers

Providing opportunities for talented people to be
active, regardless of age, are important for society,
also from the viewpoint of using the potential sci-
ence and technology-related human resources in the
higher age groups as well as young groups that are
expected to increase in the future.

There is a need for universities to make it possi-
ble for talented researchers to continue their re-
search in some form, through the use of external
funding, etc., as in the USA.

In positions other than researcher as well, it is
desirable to increase the opportunities for elderly

R&D planning and management

Duties covering education and learning at elementary and high schools
Managing the transfer of research results to the application destination
Using research results, creating final products

Interpreter to link research society with general society

High-level technician

Evaluation of R&D

|
Entrepreneur starting a company based on research results

Supporting start-ups based on research results

Tasks related to rights of research results

No interest

Other

Number of possible answers: All that apply
Number of responses: Total 1,020 Don't
Aged 55 and older: 241 Know

personnel with a wealth of accumulated knowledge
and experience to be active and productive in order
to promote science and technology. For example,
the activity other than research that would be of
interest most commonly selected by the researchers
themselves was the planning and management of
research and development. In particular researchers
aged 55 and older, in comparison to younger re-
searchers, had a strong interest in managing the
transfer of research results to the application desti-
nations, evaluating research and development, and
acting as interpreters between researchers and the
general public (Figure 1-2-66).

|
W Overall

O Aged 55
and older

5 10 15 20 25 30 35 40 45

Percentage of number of respondents (%)

Figure 1-2-66 Jobs of interest other than research

Source: Ministry of Education, Culture, Sports, Science and Technology “Survey of the State of Japan’s Research Activi-

ties” (2005)

110



1.2.4 Science and Technology for the People and the Human Resources to Support Them

@®Female researchers

With regard to females, the percentage of re-
searchers in Japan who are female is the lowest
level internationally, so there is room for them to
conduct more activity. It is an urgent task to take
advantage of the talents of female researchers and
engineers, in order to promote gender-equality as
well as to expand the pool to secure quality science
and technology personnel in the future (Figure
1-2-67).

The current barriers facing women choosing a
career as a researcher can be considered from two
perspectives; those related to employment and pro-
motion, and those related to the specific field.

The barriers to promotion have been called ver-
tical sex segregation. For example, looking at the
career path in a university teaching staff, from the
time of entry into a university department, through
the progression to graduate school, promotion to
assistant, assistant professor, and to professor, the
percentage of women drops at each stage of the ca-
reer path.

Figure 1-2-68 shows the commonalities with
other countries in Europe, although there are dif-

ferences in the degree. Due to the shape, this is
called a “scissors diagram”. More than in Europe,
in the career overall, there are few women em-
ployed or promoted, and even at the time of en-
trance to the university level there is a big drop in
the percentage of women in comparison to men. In
addition to measures to promote the active em-
ployment and promotion of female researchers, this
suggests that it is also necessary to implement some
measures at the stage the females graduate from
upper secondary school.

The barriers related to field are called horizontal
sex segregation, and is illustrated by the concentra-
tions of female researchers in specific fields. In Ja-
pan, in healthcare, agriculture and physical sciences,
the percentage of females is comparatively higher
in biology-related fields, and lower in physics and
engineering (Figure 1-2-69). Meanwhile, Figure
1-2-70 shows the degree of difference between ma-
les and females in these specialized fields using an
index, and makes an international comparison. This
shows that the differences between men and women
are larger in Japan than in other countries in Eu-
rope.
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Figure 1-2-67 Percentage of female researchers (international comparison)
Source: European Commission “Key Figures 2003 -2004”, Ministry of Internal Affairs and Communication, Statistics Bu-

reau “Report on the Survey of Research and Development” (2005), OECD “Main Science and Technology Indi-
cators”
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Figure 1-2-68 Percentages of males and females among students and faculty in
natural science fields at universities (International comparison)

Source: Data for Japan, Ministry of Education, Cul

ture, Sports, Science and Technology “School Basic Survey 2005”

Other countries, European Commission “National Policies on Women and Science in Europe”
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Figure 1-2-69 Percentage of female students by major in Japanese universities

Source: Ministry of Education, Culture, Sports, Sci

ence and Technology “School Basic Survey 2005”
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Figure 1-2-70 Difference between males and females in specialty fields
(international comparison)

Note: Calculated using the following formula using the number of researchers in the higher education sector in each
country
Dissimilarity Index = 0.5*% | (Fi/F) —(Mi/M) |
i: Field (physics, engineering, agriculture, health, social science, humanities, and others)
Fi: number of female researchers in field i, F: Total number of female researchers in all fields
Mi: number of male researchers in field i, M: Total number of male researchers in all fields
Source: For Japan, Statistics Bureau “Report on the Survey of Research and Development” (2005)
For other countries, European Commission “She Figures 2003”
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As this shows, not only is the percentage of fe-
male researchers in Japan low, there is also a big
gap in promotion and in fields of specialization
between men and women. A questionnaire was con-
ducted on researchers to ask the reasons for the
small number of females. Most respondents indi-
cated family circumstances, such as child birth,
child care and home care for relatives. It is thought
to be difficult to handle both this kind of family re-
sponsibility and the responsibilities of research
work. The answers from female researchers indicate
that many feel that females are at a disadvantage
regarding evaluations, promotions and assignments
(Figure 1-2-71).

As a result, a variety of measures will be imple-
mented to promote the activity of female research-
ers through the Third Science and Technology Basic
Plan.

First, with regard to the granting of competitive
funding, there should be expansion of measures that
consider the balancing of conducting research and
childbirth/child-rearing, etc., such as allowing for
term extensions and interruptions for fixed periods

Family circumstances, such as childcare and home care of relatives

Females are at a disadvantage in evaluations, promotion and
assignments

Special restrictions on forms of employment and work hours, such as
overtime

Few females aspire to be researchers
Lack of effort to inclease the number of female researchers

Problems with atmosphere and human relationships in the work place

Workplace situation, such as no female superiors to act as mentors in
the lab

Inadequate preparation of a comfortable work environment, in terms
of facilities

No particular reason

Don’t know

Number of permitted answers: Up to 2
Number of responses: Female: 63
Male 962

No answer

for the purpose of childbirth and child-rearing.

Furthermore, universities and public research in-
stitutions are required to implement not only steps
to improve the environment but also activities in-
cluding awareness-raising by supporting the bal-
ance between research and child birth/rearing in the
action plans to be formulated and implemented bas-
ed on the Law for Measures to Support the Devel-
opment of the Next Generation. The Government
will provide support for research institutions im-
plementing efforts that others should follow. It is
also expected to actively recruit females in terms of
hiring, promotion and participation in policy bodies
through the setting of a numerical target for the re-
cruitment of female researchers at each institution.
(The prospective recruitment target for female re-
searchers in the natural science field is 25%.)

In addition, since there is already a large drop in
the percentage of females that continue their educa-
tion at the university level, there will also be efforts
to increase interest and curiosity in young female
students and children.

!

|
5 i el researchers

O Male researchers

0

10 20 30

Percentage of all responses

40 50 60

(%)

Figure 1-2-71 Reasons there are few female researchers

Source: Ministry of Education, Culture, Sports, Science and Technology “Survey of the State of Japan’s Research Activi-

ties” (2005)
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@®Foreign researchers

In the midst of promotion of the active participa-
tion of a diverse range of personnel, it is important
to prepare the environment that allows talented re-
searchers from other countries to live and work in
Japan, from the perspective of not only securing
personnel, but also improving the level and interna-

tionalization of research activity in Japan.

However, the percentage of foreigners in general
among highly-skilled workers is extremely low in
Japan relative to international levels (Figure 1-2-72).
Among researchers, there are only about 11,000
foreignerst8, accounting for only 1.4% of the total
number of researchers in Japan.
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Figure 1-2-72 Percentage of foreigners among highly-skilled workers
(international comparison)

Note: A “highly-skilled worker” hear means someone with advanced education
Source: OECD “Science, Technology and Industry Scoreboard, 2005”

18 Total of those with residence visas for “professor” and “research” according to the Ministry of Justice “Resident Foreigner Statistics”
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1.2.4 Science and Technology for the People and the Human Resources to Support Them

According to the results of a survey of research-
ers in Japan, the most common reason for the small
number of foreign researchers in Japan is “problems
with communication, such as language”. Other
common reasons include “poor research environ-
ment in Japan (research funding, research support
system)”, “there are few foreign researchers who
want to do research in Japan”, and “troublesome
process to hire foreign researchers, such as obtain-
ing work visas, etc” (Figure 1-2-73).

The acquisition of talented researchers is cur-
rently the focus of fierce international competition

among the USA, China and countries in Europe. In
order to encourage universities and public research
institutes to invite and recruit talented foreign re-
searchers, the government of Japan will support the
establishment of preparedness to accept them, that
not only pays attention to the quality of research
environments, but also to housing and schools for
their children. Additionally, the government will
further promote necessary reviews and operational
improvements of the immigration control system
and visa systems.

Problems with communication, such as language

Bad research environment in Japan
(research funding, research support system)

There are few foreign researchers
who want to do research in Japan

Troublesome process to hire foreign researchers,
such as obtaining work visas

Differences from Japanese researchers,
including culture-based differences, research goals and methods

Problems with reception environment
such as housing and education for children

Number of permitted responses: Up to 3 0
Number of responses: 1,025 people
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Percentage of all responders

60
(%)

Figure 1-2-73 Reasons for small number of foreign researchers (top 6 reasons)

Source: Ministry of Education, Culture, Sports, Science and Technology “Survey of the State of Japan’s Research Activi-

ties” (2005)
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1.3 Demands on Science and Technology in the Future

1.3 Demands on Science and
Technology in the Future

1.3.1 Formulation of the Third
Science and Technology Basic Plan

Summary

The Third Science and Technology Basic Plan
established in March 2006 holds the principle of
developing science and technology measures which
will be supported by the public, will benefit society,
and will focus on fostering human resources and
developing a competitive environment. In order to
address issues such as global environmental prob-
lems and the changes to society due to the rapid
progression in an aging society with fewer children,
it will carry out activities evaluated by strategic
priority in science and technology, science and tech-
nology system reforms, and activities to improve
understanding of science and technology. Science
and technology is expected to make a contribution
to society which is undergoing changes due to the
aging trend and fewer children. These contributions
will include measures to ensure stable economic
growth, and assurance of the health and safety of
the citizens for their daily lives.

1.3.1.1 Context and Basic
Philosophy

@®Formulation of the First and Second
Science and Technology Basic Plans and
Status of Completion

In order to achieve the goal of “becoming an ad-
vanced science- and technology- oriented nation”
the Science and Technology Basic Law was prom-
ulgated in November 1995. The following year the
First Science and Technology Basic Plan based on
the stipulations of the above Act was established for
the period from FY1996-2000. During that period
government investment in research and develop-
ment reached over 17 trillion yen. The Second Sci-
ence and Technology Basic Plan was established for
the period from FY2001-2005, with government
investment in research and development of over 21
trillion yen. In addition to a focus on four priority
fields (life sciences, information and telecommuni-
cations, environmental sciences, nanotechnol-
ogy/materials) for prioritized investment, there was
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also progress on renewal and upgrades to the sci-
ence and technology system. As a result, positive
results and improvement in the research environ-
ment and increase in quality of scientific papers
have been seen. Nevertheless, there still remains the
issue of the need to increase the independence of
young researchers and create a research environ-
ment that enables the full utilization of the talents of
women (Figure 1-3-1).

@®Basic stances, ideas and goals of the
Third Science and Technology Basic Plan

Under the intensification of science and technol-
ogy competition in the world, the progression in the
aging of society with fewer children, the high ex-
pectations of the people regarding the role of sci-
ence and technology for safety and security issues
and global problems like environmental problems,
and the decline in interest in science and technology
apparent among citizens, the Third Science and
Technology Basic Plan enacted in March 2006
adopted two basic stances: “Science and technology
to be supported by the public and to benefit soci-
ety,” and “Emphasis on fostering human resources
and competitive research environments—Shift of
emphasis from hard to soft such as human re-
sources; greater significance of individuals at insti-
tutions.”

Furthermore, continuing with the three basic
ideas from the Second Science and Technology Ba-
sic Plan (create human wisdom, maximize national
potential, protect nation’s health and security), six
main targets were announced as the concrete policy
goals (discovery, and creation of quantum jump in
knowledge; breakthroughs in advanced science and
technology; economic growth and environmental
protection; innovator Japan; good health over life-
time; and a nation proud of its safety). These targets
are practical policy goals for the realization of the
accountability to people and return of science and
technology benefits to society. In addition to im-
plementation of policies to achieve these aims,
evaluations of the policy results are also being
conducted.

As the financial state of Japan has become the
worst among major developed countries, the pro-
motion of financial restructuring through the inte-
grated reform of expenditure and revenue is crucial.
Under these circumstances, there is a need to ensure
a ratio of government research and development



expenditure to GDP in the period of the third basic
plan of at least the same level as the U.S. and major
European countries; this is from the viewpoint of
continuing the effort of S&T promotion made dur-
ing the period of the previous basic plan. To achieve
this goal, the total amount of government research
and development expenditure needed is estimated at
about 25 trillion yen. (This estimation is based on
the assumption that governmental research and de-
velopment investment should be 1% of the GDP, of
which the nominal growth rate is 3.1%, during the
period of the third basic plan.)

(100 million yen)

1.3.1 Formulation of the Third Science and Technology Basic Plan

In light of these circumstances, taking into ac-
count societal and economic trends, the needs of
science and technology promotion and the financial
conditions that have become worse than they were
in the period of the second basic plan, effort will be
made to secure annual budgets in order to provide
the expenditure necessary to promote measures in
the basic plan with the assumption that the effects
of government research and development invest-
ment will be maximized by steadily implementing
science and technology system reforms.

Total amount during the Second Basic Plan period
(includina local budaets) 21.1 trillion ven
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Figure 1-3-1 Government R&D expenditure (on a Budget Basis)

Note: Includes the science and technology related expenditures of local governments (FY2005 budget numbers are the

initial budget)

Source: Created by the Ministry of Education, Culture, Sports, Science and Technology
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1.3 Demands on Science and Technology in the Future

1.3.1.2 Aims of the Third Science
and Technology Basic Plan

A summary of the concrete measures mentioned
in the Third Basic Plan is presented below.

(1) Strategic priority setting in
science and technology

@®Promotion of basic research

Basic research producing diverse wisdom and
innovation will be steadily promoted with a certain
amount of investment. Basic research consists of
research based on the free ideas of researchers aim-
ing to accumulate intellectual achievements includ-
ing those in human and social sciences in order to
generate new knowledge constantly, and research
based on policies aimed at developing new under-
standing for renewal in the economy and society,
and for future applications are all being advanced
with due consideration to their respective signifi-
cance. Each of these types of basic research is pro-
moted based on the importance.

@Priority setting in R&D for policy-oriented
subjects

In the Second Science and Technology Basic PI-
an there were four fields to be promoted that were
given priority for resources allocation. Based on the
degree of contribution to the three basic ideas of the
plan, there will also be continued priority resource
allocation in the “four priority fields to be pro-
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moted” based on consideration of the areas of focus
within each field in the Third Science and Technol-
ogy Basic Plan. The “four fields to be promoted”
that are fundamental for the nation's existence and
need to be addressed by the government include
energy, manufacturing technology, social infra-
structure, and frontier areas, and resource allocation
will be made in an appropriate manner.

In order to closely investigate the important re-
search and development topics to achieve the policy
goals in each field, “field-specific promotion strate-
gies” will be designed, clarifying the relationship
with the policy goals and ways to deal with emerg-
ing and interdisciplinary fields. For the formulation
of the Promotion Strategies, it is necessary to nar-
row down the research and development topics to
receive priority allocation in the budget during the
period of the Basic Plan based on a consistent con-
cept. Therefore, the Council for Science and Tech-
nology Policy will establish the priorities for the
field-specific  promotion  strategies, selecting

“Strategic Prioritized Science and Technology” as
the target for focused investment during the period
of the Basic Plan from the three viewpoints of the
need to rapidly solve social problems such as the
threats to safety and security from large-scale natu-
ral disaster, the need to overcome international
competition in science and technology, and the key
technologies that should receive focused investment
during the Basic Plan period as large-scale govern-
ment projects (“Key Technologies of National Im-
portance.”)





