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Present Efforts Toward and Issues Regar

Chapter 2 Pilot Projects and Creation of Innovation

In Chapter 2, we provide an overview of the present efforts of various countries toward pilot projects and the creation of
innovation, and introduce the state of the efforts of the MLIT regarding pilot projects for new technologies and services,
as well as an analysis of issues in innovation in the national land and transport sectors based on various research results,
and what will be required of future efforts toward innovations.

Efforts of Various Countries Toward Pilot Projects and Creation of Innovation

Given the conditions of foreign countries, each of the major countries considers policies for science, technology and
innovation to be major policies for their national development, and has strived to expand investment and otherwise inten-
sify efforts in those areas in recent years. The following is an overview of the development of their efforts.

Development of Science, Technology and Innovation Policy in Foreign Countries

Japan and other major countries are setting research- and development-related investment targets in their policies for
science, technology and innovation (Figure 2-1-1).
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Figure 2-1-1

Country/Region

Japan

us.

EU

U.K.

France

Germany

Finland

Israel

China

South Korea

*1 A resource budget is a budget allocated for research expenses and personnel expenses, and accounts for most of the budget for research and development (Source: JST/CRDS Science and

Section 1

Research and Development Investment Targets in Japan and Other Countries

Public/
Private Total
Investment
Target as a
Percentage of
GDP
(Target Year)

4.0%
(2015)

3.0%

3.0%
(2020)

3.0%
(2020)

3.0%
(2020)

4.0%
(2020)

2.2%
(2015)
2.5%
(2020)

Government Investment Portion
(Target Year)

Government research and development in-
vestment target: 1.0% (based on costs relat-
ed to science and technology, not the cost
of research and development)

Atotal of 77 billion EUR is listed as the EU bud-
get under programs related to research and
development/innovation (plans in progress)

Department for Business, Innovation & Skills
(BIS) Scientific Research Budget: Maintain
resource budget of 4.7 billion GBP from pre-
vious plan (2011-2014) in FY2015."1
Research Infrastructure: Invest a total of 5.9
billion GBP in research infrastructure from
FY2016 to FY2020.

1.0% (written as “1/3") (2020)

Real annual increase of 2% (policy guide-
lines developed in 2011 set out a target of
1.2% of GDP by 2020)

Invest 92.4 trillion KRW during the plan,
which is 24.4 trillion KRW more than the Lee
Myung-bak administration invested

Technology and Innovation Trend Report: U.K., 2015)

*2 The National Reform Programme is the economic growth strategy that the EU member countries have presented to the European Commission every April since 2011 as part of the Europe

2020 framework.

Source: Survey Analysis of Investment Targets Regarding Research and Development (Survey Analysis Installment of Policy Issues Regarding the Promotion of “Science for Policy” in Science,

Technology and Innovation Policy (5))
MEXT (survey contracted to the Mitsubishi Research Institute)
Source) Cabinet Office 5th Science and Technology Basic Plan, Collection of Reference Materials
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Private Investment
Portion

2.0%
(written as “2/3")

Plan Duration
(Unit: Fiscal Years)

2011-2015

2009-

2010-2020 (Public/private to-
tals of member countries)
2014-2020 (EU budget)

2015 (BIS scientific research
budget)
2014- (Research infrastructure)

~2020

2005-2015 (public/private total)

by 2015 (public/private indi-
vidual)

2015~2020

2011-2015
2006-2020

2013-2017

Sources

The 4th Science and Technology Basic Plan
(2011-2015) (governed by the New Growth
Strategy (2010)), the Japan Revitalization
Strategy (2014)

Strategy ~ for ~ American Innovation
(2009/2011), Transformation and Opportu-
nity: The Future of the US Research Enter-
prise (PCAST) (2012)

Public/private total: Europe 2020 (2010-2020)
EU budget: Horizon 2020 (2014-2020)

BIS Scientific Research Budget: Science
Research Budget Allocations 2015/16 (2014)
Research Infrastructure: Our Plan for
Growth: Science and Innovation (2014)

2011 National Reform Programme*2

Public/private total: 2005 National Reform
Programme, Qualification Initiative (2008),
2011 National Reform Programme
Public/private individual: National Reform
Programme (2011-)

Government target: Reformative Finland:
Research and innovation policy review
2015-2020 (2014)

Research and Innovation Policy Guidelines
for 2011-2015

Public/private total: 2011 National Reform
Programme

(No national strategy exists for these sectors)

12th Five-Year Plan for Energy Science and
Technology Development (2011-2015)
National Medium- to Long-Term Plan for
the Development of Science and Technol-
ogy (2006-2020)

3rd Science and Technology Basic Plan
(2013-2017)
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Among each country’s research and development ex-
penditures as a percentage of GDP, the high percentages of
South Korea and Israel stand out. In addition, the top five

Note 38 jpvest at

countries in innovation rankings by country
least 2.5% of GDP into research and development (Figure

2-1-2).

(Trends in the U.S.)

Under the 2015 Strategy for American Innovation an-
nounced in October 2015, the U.S. is working to ensure a
world-leading position as an innovation-creating nation, to
respond to national issues such as becoming a healthy and
long-lived society and lasting growth, and to further inten-
sify the focus on government support for innovation and
upfront investment in future economic growth. The princi-
pal elements of the strategy are investment by the federal
government, the acceleration of efforts by the private sec-
tor, and the development of innovative human resources,
and these building blocks are the basis of the government's
aims to create quality jobs and lasting economic growth,
catalyze breakthroughs to make progress on key nation-
al priorities, and develop an innovative government with
and for the people (Figure 2-1-3). The goal to invest in the

Efforts of Various Countries Toward Pilot Projects and Creation of Innovation

Research and Development Expendi-
tures as a Percentage of GDP

Figure 2-1-2
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Source) Prepared by the MLIT based on OECD “Main Science and Technology Indicators”

Principal Elements of the 2015 Strategy

Figure 2-1-3
L for American Innovation
Delivering \

=

Creating

@ .
> < Quality Jobs Brg:It(?rlw);zIS gh s Innovative
% ® and Lasting o Nationgal Government
% = Economic Priorities with and
= Growth for the People
—
Accelerating Establishing
Private-Sector Innovation an Innovation Nation

—

Investing in the Building Blocks of Innovation

Innovation

Source) Prepared by the Center for Research and Development Strategy of the Japan Sci-
ence and Technology Agency based on the 2015 Strategy for American Innovation

building blocks of innovation sets out targets such as achieving total research and development expenditures (total pri-

vate-sector and government research and development expenditures) of 3% of GDP, and emphasizes the strengthening

of public-private partnerships and education in science, technology, engineering and mathematics (STEM) to cultivate

the bearers of innovation. In addition, the American government has promoted research and development for advanced

manufacturing technology with the aim of reviving the manufacturing industry, and considers that revival a priority matter

in research and development conducted through intergovernmental cooperation.

Note 38 Trends in innovation rankings through the years (Figure 1-2-3). The five countries are Switzerland, Israel, Finland, the U.S. and

Germany.
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Section 1

(Trends in Europe)

In March 2010, the European Union (EU) adopted a new
strategy: Europe 2020. The Europe 2020 strategy regard-
ing research, development and innovation is called “Inno-
vation Union,” and in December 2013, Horizon 2020 was
adopted as a framework program for realizing this strategy.
The three priorities of Horizon 2020 are excellent science,
ensuring industrial leadership, and tackling societal chal-
lenges (Figure 2-1-4), and intensive investment is promot-
ed under this program. The program sets out the target of
achieving research and development expenditures of 3% of
GDP.

In Germany, the High-Tech Strategy, which was devel-
oped in August 2006, is promoted as the basic strategy for
science, technology and innovation policy. The strategy
was renewed in July 2010 as High-Tech Strategy 2020, and
sets out future-oriented projects that involve cross-sectoral
efforts in five sectors to which Germany devotes energy:
climate/energy, health/nutrition, transport, social safety,
and communication/digitization. In November 2011, In-
dustry 4.0, which heralds a fourth industrial revolution,
was proposed as a new future-oriented project, and is be-
ing promoted as a joint action plan of industry, academia
and government toward advancing the manufacturing in-
dustry. Germany achieved total research and development
expenditures of 3% of GDP in FY2012, and the third New
High-Tech Strategy, which was announced in September
2014, explored approaches to the promotion of continued
innovation, identified sectors with significant momentum in
the promotion of innovation, and conducted research on a

preferential basis in those sectors (Figure 2-1-5). Policies for strengthening collaboration between industry and academia
and for enhancing the power of small and medium-sized enterprises (including incubation) have been identified as guide-

lines for resolving these challenges.

Figure 2-1-4

Societal Challenges

Health, demographic
change and well-being

Food security, sustain-
able agriculture, etc.

Secure, clean and
efficient energy

Smart, green and
integrated transport

Climate action,
resource efficiency and
raw materials

Inclusive, innovative
and reflective societies
Establishment of
secure societies

Societal Challenges in the EU’s Horizon
2020

Priorities
Understanding of diseases, health and welfare, prevention of
diseases, treatment and management of illnesses, etc.

Sustainable agriculture and forestry, food product manu-
facturing for healthy, safe dietary habits, fishery resources
development, etc.

Low-cost/eco-friendly power supply, development of alter-
native fuels and portable energy resources, etc.

Green transport, mobility improvement, congestion reduc-
tion, safety expansion, global-level leadership for the Euro-
pean transport industry, socioeconomic research and multi-
faceted investigations for policy formulation, etc.

Challenging and adapting to climate change, sustainable
management of natural resources, environmental monitor-
ing, etc.

Closing the research and innovation gap between European
countries, European cultural research, etc.

Fighting crime and terrorism, understanding and combating
terrorist ideology, cybersecurity, etc.

Source) Documents of the Center for Research and Development Strategy of the Japan
Science and Technology Agency

Figure 2-1-5

Priority
Challenges
Action toward
digitization
Sustainable en-
ergy production,
consumption

Innovation-
creating labor
Living healthily
Smart traffic,
transport
Ensuring safety

Societal/Technological Challenges Ex-
tracted from German Policy Documents

Technology Noted in Policy Documents

loT, big data, IT security, cloud computing, etc.

Power to Gas, thermal storage, efficient energy, solar energy, wind
power, biomass, solar thermal energy, energy-optimized buildings,
energy conservation, energy systems, etc.

Service sector digitization, etc.
Individual medical care, preventive care, pharmaceutical design,

medical care technology, etc.

Electric vehicles, electricity storage, car sharing, car weight reduc-
tion, fuel cells, aeronautical technology, maritime technology, etc.

IT security, privacy protection, etc.

Source) Documents of the Center for Research and Development Strategy of the Japan
Science and Technology Agency
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Section 1 Efforts of Various Countries Toward Pilot Projects and Creation of Innovation

In the United Kingdom, Our Plan for Growth: Science Societal/Technological Challenges Ex-

. . Figure 2-1-6 I
and Innovation, a new strategy that was announced in De- & tracted from U.K. Policy Documents
cember 2014, sets out six elements to make the U.K. the S Elomente SoleiE s e e ST

. . . . “qe in the Determination of Priority Sectors
best country in the world for science and business: deciding (1) Deciding priofiies | (1) Big data and energy officient computing
priorities, nurturing scientific talent, investing in scientific @ tl:\tll;tiring scientific (2) Commercial use of satellites and space
infrastructure, supporting research, catalyzing innovation (3) Investing in scientific

. (8) Robots and autonomous systems
infrastructure

and participating in global science and innovation (Figure —
(4) Supporting scientific
2-1-6). In addition, despite the fiscal austerity policy un- research

(5) Catalyzing innovation

(4) Synthetic biology

5) Regenerative medicine

der which the entire government operated, the government

(6) Participating in global | (6) Agricultural science

decided to increase the level of investment in scientific re- science and innovation | (7) Advanced materials and nanotechnology
8) Energy and its storage
search to the level of FY2010 by FY2015, and to roughly
. . Source) Documents of the Center for Research and Development Strategy of the Japan
double the FY2015 budget for facilities, buildings and oth- Science and Technology Agency

er science and technology infrastructure compared to the
previous year.

France Europe 2020, a basic strategy that emphasizes Societal Challenges in French Research

. . . . Figure 2-1-7 .
compliance with Horizon 2020, was developed in France Strategies
in July 2013. France Europe 2020 was updated in March Societal Challenges = —
2015 to include approaches and priority issues il’l research Management of resourc- = Sustainable management of natural resources, envi-
es and adaptation to ronmental/climate risk assessment and counteraction,
and development in light of societal challenges (Figure climate change eco-technology/biotechnology, ete.

Systems for using a diverse array of renewable energies,

Clean energy efficiency improvement, etc.

2-1-7), and indicates research and development regarding

Factory digitization, new material design, cooperation
involving sensors and instrumentation, etc.

use of IoT and blg data among its priority issues. In terms Health and social welfare Multi-scale analysis of living organisms, establishment of
core research centers for research and treatment, etc.

the computerization of the manufacturing industry and the Industrial renewal

of France’s investment targets regarding research and de- Food security and popu- = Healthy and sustainable nutritional intake, integration of
l 2 2 d lation dynamics production systems, etc.
ve Opment’ France Europe 0 0 oes not set out any tar- Sustainable transport Urban observation, proposal of new methods of transport,
and urban systems technology toward sustainable cities, etc.

get values for research and development expenditures as
Information and commu- = 5G network, |oT, big data, human-machine collaboration,

a percentage of GDP. However, the National Reform Pro- nication society etc.
Innovative, integrative Research toward social integration, development of new

gramme, under which France submits economic growth and adaptive societies innovation indicators, etc.
strategies to the European Commission each year under the Space/aeronautics for Earth observation, data communication/navigation, space

Europe observation/exploration technology, etc.
European Semester framework, sets out a target value of Freedom and security of  Prevention/anticipation of risks and threats, integrated
European civil society approaches to crisis management, etc.

total public and private research and development expenses
Source) Documents of the Center for Research and Development Strategy of the Japan
Of 3% Of GDP Science and Technology Agency
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(Trends in Asia)

In February 2006, the Chinese government announced the National Medium- to Long-Term Plan for the Development
of Science and Technology, a 15-year plan that calls for the enhancement of independent innovation capacity through the
fulfillment of the target for total research and development expenditures (2.5% of GDP by 2020), the strengthening of
priority sectors, and other efforts in pursuit of making China an innovation-driven country with world-class science and
technology by 2020. In May 2015, the Chinese government devised Made in China 2025, a road map for the development
of its manufacturing industry over the ensuing decade, in light of factors such as the actions of advanced nations toward
the advancement of manufacturing industries on the strength of telecommunications technology development, and the
condition of the Chinese economy due to the rising cost of domestic labor and other factors. Made in China 2025 sets out
goals for the dynamic development of China’s manufacturing industry through the advancement of its level of computer-
ization for the purpose of streamlining manufacturing and improving quality.

In July 2013, the South Korean government developed the 3rd Science and Technology Basic Plan, which sets out
specific measures for advancement in five strategic sectors (the High-Five Strategies) to create new industries through the
fusion of science, technology and ICT and improve quality of life for South Korean citizens, among other aims. Numerical
targets for investment have been set; investment targets include a five-year target for the government to invest 92.4 trillion
KRW in research and development, and for 40% of that government investment in research and development to support
fundamental, foundational research.
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Section 1 Efforts of Various Countries Toward Pilot Projects and Creation of Innovation ¥

Examples of Efforts toward Innovation Creation in Foreign Countries

(1) Support for Venture Company Creation

Venture companies are playing an increasingly important role in industrial metabolism and the creation of innovation. @)
In the U.S., initial investments built on venture capital (VC) create a large volume of venture companies, namely from g
universities and research institutes, and some of these grow into massive corporations°® %°, j=i

; . o]

Among each country’s VC investment ' =

g Ty Figure 2-1-8 VC Investment as a Percentage of GDP (2015) )

as a percentage of GDP, the figures for Is-
(%) o
rael and the U.S. stand out above the oth- 0.4 3
(2]
er countries. In addition, in the top four | o350 o
=
countries in innovation rankings by coun- 0.3 HE - o
o

Note 40 1 1
tryNete 40 since 2015, the proportion of VC | 0.25 (- ------------moommmmmmmmem e a
investment in the initial stages is higher O g‘
than Japan’s (Figure 2-1-8). O S

0.1 (- g o
a
oot :
(2]
0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ”“‘ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 %’
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Note: The figures for Japan, South Africa and Israel are from 2014 9+-
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Note 39 “FY2015 Annual Cabinet Report on the Japanese Economy and Public Finance”
Note 40 Trends in innovation rankings through the years (Figure 1-2-3). The four countries are Switzerland, Israel, Finland and the U.S.
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T Section 1 Efforts of Various Countries Toward Pilot Projects and Creation of Innovation

B SME innovation research program in the U.S.

Many large, innovation-oriented venture companies are Figure 2-1-9 U.S. SBIR Program

founded in the U.S., and they grow rapidly and function

. . B Three-Phase Selection Process
as the drivers of economic development. One frequently

Objective Maximum Grant Duration Adoption Rate
mentioned factor for their success is the Small Business In-
. . . Phase 1 Concept ;
novation Research (SBIR) Program, an innovation research Verfication (/S) $150,000 Sixmonths  Roughly 16%
program for SMEs under which the government provides a = gy T
. . . Continuation/ 1 milion USD
foundation for their growth. The SBIR Program provides Phase 2 development (determined by 1-2years  Roughly 59%
.. P Coge . (R&D) from Phase 1 Phase 1 outcomes)
competitive subsidies for commercializing the research out- R
. . . Award only
comes of SMEs with superior technology (products), and Phase 3 ai?hcci?oln (promotion of fundraising ~~ None —
government offices with research and development budgets outside the program)

of 100 million USD or greater are obligated to contribute a
B Comparison with Japanese SBIR (SME Technical Innovation Program)

set proportion (roughly 3%) of their annual budgets to the

program. The multi-phase screening method, or “stage gate” | papiipating
: : Sy G t 11 7
process°¢ 41, serves the important function of bridging the | Gfica
gap between the research phase and commercialization Budget Now that budget allocation is compulsory, | Determination of expenditure target
« " ) . . . Allocation 200 billion JPY is secured each year. amounts for SMEs (nonbinding targets)
known as the Valley of death’ and is Wldely I'CCOgIllZCd mn St Competition is ensured through three The introduction of multi-phase
the U.S talyst for i ti Baess 9 phases of screening performed by all screening is limited to a portion of
€ U.S. as a catalyst Tor mnovation. government offices together. ministries and agencies (NEDO, etc.).

Source) “Investigative Research Regarding Evaluation of Innovation Creation Environment
on a Corporate/Social System Level”, MLIT

(2) Collaboration between Industry, Academia and Government

Collaboration between industry, academia and govern- . Private Sector Responsibility for Uni-
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ment is one way to create innovation by transferring knowl- versity Research Expenditures
edge created in universities to the industrial sector for the (%)
. . . 16.0
purpose of encouraging sustainable economic growth. The
percentage of private-sector responsibility for university re- = 14.0 14.0
search expenditures in the U.K., U.S. and Germany is high- 120
er than that of Japan (Figure 2-1-10). '
10.0 |
8.0}
6.0 |
4.1 46
40L
2.5
0.0
Japan U.K. u.s. Germany

Source: UK., U.S., Germany: Prepared by the METI based on the OECD Science, Technology
and R&D Statistics database (February 2015)
Japan: Prepared by the METI based on the 2014 Survey of Science and Technol-
ogy Research (MIC)
Note: Figures for the U.S. and Germany are from 2012, figures for the U.K. are from 2013,
and figures for Japan are from FY2013.
Source) “The Current Situation Surrounding Private Company Innovation”, METI

Note 41 A system for specific subsidies and the like that comprises multiple stages, in which investigations and discussions (F/S) re-
garding research and development and project feasibility are conducted in the first stage, and screening is conducted in ensuing
stages under the assumption that entities will be screened and selected as the phases progress.
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Section 1 Efforts of Various Countries Toward Pilot Projects and Creation of Innovation ¥

M Selection of innovative clusters in Germany
Germany was home to many excellent universities, public research institutes funded by the federal and state governments

(Max Planck, Fraunhofer, etc.) and corporate laboratories, but they suffered heavy damage during World War II. Years later,
the unification of East and West Germany spurred the intensification of research in new sectors such as biotechnology and
telecommunications, which had lagged during the country’s separation, and the government created a Cluster Creation Pro-
gram under which it designated themes for each region; provided support for collaboration between universities, research
institutes, companies and other entities; and promoted regional innovation through this collaboration between industry, ac-
ademia and government. Using the bio sector as an example, this program encouraged the growth of the world’s preeminent
bio cluster, and by 1999, Germany was home to more bio companies than any other country in Europe. Presently, several
hundred industrial clusters exist throughout Germany, and the federal government is actively involved in ensuring that the
regions do not compete against each other by encouraging the formation of industrial clusters in each region that are distinct
from othersN°**“2, Germany’s advanced scientific and technological potential and the strong collaboration between industry,
academia and government™°*® “® that underlie it are the foundations of Industry 4.0 (2011-) (Figure 2-1-11).

Figure 2-1-11 Innovative Clusters in Germany
,/ _____________________ \\
[""Avm'latlo"’n'”""""""""""“‘ — -..] () Characteristics of \
successful industrial clusters

ﬂ -
s oWy tu-@ ®

Intelligent manufacturing systems ==

\(_',""

@ e .,

[Biotech Cluster in Martinsried,

a suburb of Munich]

® Partners are located physically
close to one another.

* Member companies have
common targets.

N

MM

Biomass use [

[Aviation Cluster in urban Hamburg,

Logistics Efficiency Cluster in the

Ruhr Area, Microtech Cluster in

Southwest Germany]

 Affiliated facilities from
universities and Germany’s
preeminent research institutes
(Fraunhofer Institutes, Helmholtz
Institutes, Max Planck Institutes,

Efficient logistics

[Mﬂw

uoneAouu| Jo uoneal) pue s1osfoid 10jid Buipebey senss| pue pJemol spoud Jussald ¢ JQ].dEl{O

Software Cluster Software-Cluster etc.) are concentrated in these
Software Y
=55 areas.
N e Companies that venture into
j(J \ these clusters can make effective
. ShekiScon: .-m use of the economic and
(‘ Energy efficlency scientific expert capacity
- r provided by research institutes.
Immunintervention I3 . | {.- \ [Game City: Hamburg]
Individual medical care (immunotherapy, etc.) 8 Solarvalley Mitteldeut schiand

® Young, urban members
comprise the majority of the
cluster; the cluster is highly
regarded for the stimulating,

Medical Valley EMN oy cosmopolitan atmosphere

Medical care technology & wix ] created in this port town.

N ] N e e 2 Pie

Solar power generation Wlimbiont

& \0
[B.- o o R ecior ok 60N \\‘

iotechnology (cancer research)

[ MicroTEC SGdwest
Biotechnology (new drugs) Ullllh

T
Microtechnology @W

Number of
higher education institutions

Forum Organic Electronics MA| Carbon M-A-1 O
[ Organic electronics EE [Carbon fioer renforced plastic m O

0-14 15-29 30-44 45 or more

By e 0

Sieidromobilidt
[Sustalnable mobility . SOCHwest = ]

Source) Prepared by the MLIT National Spatial Planning and Regional Policy Bureau based on documents from Germany Trade & Invest, and the German Federal Ministry of Education and
Research website

Note 42 The federal government selects 15 industrial clusters in a competitive format, and promotes innovation through the unified efforts
of universities, research institutes, major corporations, small and medium-sized enterprises, financial corporations and others.

Note 43 Regional networks comprised mainly of universities (105 general universities and 211 technical universities) are responsible for
helping companies overcome challenges in the technological innovation process.
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Section 1

Efforts of Various Countries Toward Pilot Projects and Creation of Innovation

Column Tsukishima-so

A new style of company dormitory complex on Tsukishima is creating a stir. Despite being a dormitory for
company employees, the complex incorporates features of shared housing, and instead of being restricted
to employees of one company, it has residents from a variety of companies. This makes Tsukishima-so a
place for lively interactions among business people from different industries and differing generations. So
what kinds of people live in Tsukishima-so?

The proprietor is Inui Global Logistics Co., Ltd., which owns real estate in the Tsukishima and Kachidoki
areas. Tsukishima-sO was built as a redevelopment project on a parcel of land that was formerly the site of a
bowling alley and rental condominiums. Initially, the plan was to build a structure two hundred meters tall and
containing luxury rental condominiums, but after investigating actual demand for properties that fulfilled the
desire for residences near workplaces, Inui Global Logistics converted these plans into an arrangement for
a company dormitory complex designed as shared housing, consisting of three buildings, each twenty-five
meters tall. In addition, instead of housing the employees of a single company, Inui Global Logistics entered
into corporate contracts with several companies, creating a system in which each company could use up
to fifty rooms to house employees.

The complex has a total of 644 individual rooms and common facilities, including a kitchen and dining room,
gym, communal baths, a home theater room, study rooms, and meeting rooms. The individual rooms are built
along simple lines, but in addition to places for basic activities such as sleeping and changing clothes, there
are comfortable, attractive common facilities that encourage sharing. In addition to the shared facilities on the
ground floor, each residential floor has a shared living space, based on a concept called “cluster living,” allow-
ing the residents to prepare simple meals and spend their leisure time. No more than five employees from any
single company can live in a cluster, so interactions with employees of other companies occur easily.

At present, forty-one companies from a wide range of industries are using this dormitory complex, includ-
ing think tanks, chemical manufacturers, real estate companies, trading companies, and financial services
companies; about 80% or more of the residents are in their twenties, with slightly fewer than 70% being
male and slightly more than 30% being female. The companies apparently wanted their own employees
to increase communication skills through encounters with employees of other companies, and in fact, res-
idents use the kitchen-dining area to hold dinner parties and gather with other residents who have similar
interests and hobbies in the common rooms. They also hold lively study sessions in a presentation format,
where they share knowledge and experiences connected with their own specialties.

Since the collapse of the bubble economy and continued stagnation of the economy, most companies
have given up their employee dormitories, and at present, there is a move away from company-owned
company housing to rented company housing. As a result, however, interactions among employees of dif-
ferent workplaces and different age groups are said to have decreased. In these circumstances, company
dormitories like Tsukishima-s0, where employees enjoy newer and deeper interactions with employees of
other companies and with people of other generations while they are young, may be effective in encouraging
open innovation.

Figure 2-1-12  Tsukishima-so Figure 2-1-13  Events at Tsukishimal—sc')

’ D

R s
ot

Source) Inui Global Logistics Co., Ltd. Source) Inui Global Logistics Co., Ltd.
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Section 2 Status of Efforts toward the Social Implementation of New Technologies and Services by the Ministry of Land, Infrastructure, Transport and Tourism

Policies of the Ministry of Land, Infrastructure, Transport and Tourism

Japan is leading the world in the entry to an era of fully fledged population decline, and in order to realize sustainable
economic growth against this background, it will be essential for the nation to vigorously pursue a “productivity rev-
olution” that will enable it to overcome the restrictions on supply and the shortfalls in labor power consequent upon a
declining population. As indicated in the Japan Revitalization Strategy 2016 (approved by the Cabinet in June 2016), the
use of technological breakthroughs encompassing the IoT, Al, big data, and robots and sensors (the “Fourth Industrial
Revolution”) is one major key toward the realization of this goal. The exploitation of the latest technologies will also be
extremely important in realizing effective and efficient implementation of schemes against a background of increasingly
stringent fiscal restrictions.

With 2016 set as the year in which Japan's productivity revolution begins, the Ministry of Land, Infrastructure, Trans-
port and Tourism (MLIT) has proceeded with efforts toward the realization of increased productivity, and views the ad-
vancement of the social implementation of new technologies as an important perspective to achieve this goal.

Seeking to further increase the effectiveness and efficiency of planning and implementation in the administration of
land, infrastructure, transport and tourism toward the realization of a sustainable society, in March 2017, the MLIT estab-
lished a new Ministry of Land, Infrastructure, Transport and Tourism Technology Basic Plan, covering items including
the advancement of technological research and development, the effective use of technology, and the cultivation of human
resources to support technology policy.

(1) Productivity Revolution Projects

In order to realize sustainable economic growth in an era of population decline, it will be essential to (i) increase the
potential growth rate by increasing productivity, and (ii) create and discover new markets. In addition, in order to respond
to fears of manpower shortages in numerous industries as a consequence of the decline in the productive population, it will
be vital both to secure future workers by promoting innovation in working styles, and to increase productivity to make it
possible to realize the same amount of work with less manpower.

Because the MLIT is working at sites throughout the country, engaged in the provision of social capital, and oversees a
wide range of industries that support the foundation of the nation’s economic activities, in particular the transportation and
construction industries, its role in increasing productivity in Japan is necessarily a significant one. Under the leadership
of the MLIT Productivity Revolution Headquarters (headed by the Minister of the MLIT), established in March 2016, the
Ministry has therefore selected and is promoting 20 advanced projects (Productivity Revolution Projects) as initiatives

uoleAoUU| JO UolBBI) PUR S1080id 10|id Bulpiebey senss| pue piemol spoyd ussald ¢, JG].dBLIO

toward the realization of increased productivity involving the efforts of the Ministry as a whole. Taking the increasing
severity of fiscal restrictions into consideration, the selection of Productivity Revolution Projects seeks to realize the
maximum possible output from minimal input, and thus focuses on projects that (i) advance the development and social
implementation of new technologies, (ii) make comprehensive use of existing stock, and (iii) involve the modification
of systems or their operation. With 2017 as the year for the advancement of the productivity revolution, in addition to
steadily advancing these Productivity Revolution Projects, the Ministry will work to ensure that the concept that provides
the foundation for the productivity revolution, the active exploitation of new technologies, becomes entrenched not only
in the area of approaches to the realization of economic growth, but also in the entire range of measures involved in the
administration of land, infrastructure, transport and tourism, encompassing the guarantee of safety and security, and the
guarantee of a comfortable living space (Figure 2-2-1).
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Figure 2-2-1 MLIT Productivity Revolution Projects *Pinpoint responses to traffic congestion

*Maritime productivity revolution (P61)

*Fee structure making intelligent use of expressways
(P68)

*Productivity revolution in logistics (P60)

*Realization of the next generation of cruises

*[nnovation in road-based logistics

*Compact Plus Network

*Tourism industry innovation

*Promotion of optimal use of real estate

*Sewage system innovation

eInfrastructure maintenance revolution (P64)

*Rail productivity revolution

*Rehabilitation of dams

*Traffic safety measures utilizing Big Data
*Air transport infrastructure revolution
*Overseas expansion of Quality Infrastructure
*Promotion of i-Construction (P55)
*Automotive ICT revolution (P59)

*New development of residential living industries

*Creation of a meteorological business market (P67)
Source) MLIT

(2) The MLIT Technology Basic Plan

The Ministry of Land, Infrastructure, Transport and Tourism has formulated the new MLIT Technology Basic Plan
(the 4" MLIT Technology Basic Plan), extending to fiscal 2021, as a basic guideline for technology policy, including
technological development, in the administration of Japan's land, infrastructure, transport and tourism. The new plan has
three pillars — the use of the [oT, Al, and big data, with people as the focus; responses to socioeconomic problems; and the
advancement of technology policy that will realize desirable cycles. It seeks to realize a sustainable society by promoting
a revolution in productivity and a reform of working styles through the creation of new value.

Making use of open innovation, which is the active incorporation of knowledge and technologies from outside a specific
organization, will be essential to further advancing technological research and development. Given this, while following
the previous plan in advancing technological development and planning and implementation in an integrated fashion with
the entire scope of technology policy as its subject, the new plan also adds a focus on the realization of desirable cycles in
which the comprehensive utilization of technology leads to the spontaneous creation of new technologies, and specifies
the necessary perspectives and the target orientation for the advancement of technological research and development.

By providing Japan’s research organizations, industries, universities, and learned societies with MLIT’s guidelines for
technological research and development and the cultivation of human resources, in addition to fostering a shared aware-
ness between industry, academia and government, the plan seeks to advance technological research and development
effectively and efficiently, promoting collaboration between the three groups, with each becoming a major actor and

realizing their optimum efforts (Figure 2-2-2).
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Figure 2-2-2 Positioning of Formulation of 4th MLIT Technology Basic Plan

[ Government-wide science and technology plan ] [ Plans related to overall administration of land, infrastructure, transport and tourism J

5t Science and Technology 4" Priority Plan for Social Transport Policy Basic

Basic Plan Infrastructure Development Plan (Approved by the Cabinet
(Approved by the Cabinet in January 2016) (Approved by the Cabinet in September 2015) in February 2015)

etc.

MLIT Technology Basic Plan (1st - 3rd) I
| Results and issues of current plan |

| °Interim follow-up (February 2014) g 4 MLIT Technology Basic Plan (Formulated in March 2017)
¢ Later initiatives

s e e Basic guidelines for technology policy in the administration of
national land, infrastructure, transport and tourism

© Utilization of the loT, Al and big data with people as the focus
© Responses to socioeconomic problems
© Advancement of technology policy toward the realization of desirable cycles, etc.
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Initiatives Related to Innovation

B Promotion of i-Construction Comparison of the Job Separation Rate
At present, of the approximately 3.26 million skilled Figure 2-2-3 Up to the Third Year (All Industries and

workers engaged on construction sites in Japan (as of the Construction Industry)

2016), approximately one-third are aged 55 or above. The ff’), ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
construction workforce is aging, and there is a strong pos- 4o .4
sibility that large numbers of workers will retire withinthe ' 491 o
next 10 years due to age and other factors. In addition to | ggl ...
this projected mass retirement of older workers in the con- | 57 | ...
struction industry, the high rate of younger skilled workers | gl ... °°

in the industry leaving their jobs represents a concern (Fig- | g5l ...

ure 2-2-3). A survey of companies and construction indus-

All industries (N=717,916) Construction industry (N=35,600)

(Note) Subjects were new employees who graduated in March 2013

for employees leaving their pOSitiOIlS were shared among Source) Prepared by the MLIT based on "Status of Job Separation among New Graduates,”
Ministry of Health, Labour and Welfare

try workers who had left their jobs showed that four reasons

the top eight reasons for both groups: “It is difficult to take
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time off,” “The work is dangerous,” “Wages are low for the work,” and “Wages fluctuate depending on the amount of work
per month” (Figure 2-2-4).

Based on the awareness of the issues among companies and the actual situation of younger workers leaving their jobs, the MLIT
is pushing ahead with initiatives that look at the coming decline in Japan’s working population and seek to increase the productivity

of the construction industry while maintaining on-site capability through the use of ICT, which is displaying dramatic development.

Figure 2-2-4

(%)
50 40 30 20 10

It is difficult to take time off 8.4 >

Working hours are long i i 56
compared to other jobs . .

! Work operatlons are 1ough> : : 5.1

124.9

The work is dangerous. : 6.7_"l>

l The working environment is bad. : 3:.9

The rate of enrollment in social 28

insurance programs is low.

! Welfare programs are poor. . 2.8

Relationships with . ! 5.6
other workers are difficult. ' i .

ohD

! Wages are low for the work. 7.9

<127

1 Wages fluctuate depending on
! the amount of work per month.

62 l

8.2
6.8
13.7

4.4
47

3 - =There'is no path to

— e e e e e

— i T e
\ Employment is unstable. : : : 9. _(_3‘ )
e e e —————— i
| L —
“future.career advancement. _@_ g—

________ e ——
The reality of the job is 1.1
different from the image.
There is little training in | 1.1
skills and techniques. .

: Professional awareness' islow,

1 Having gamed skills, Iwanted

' to become independent or take
over the family business.

i Poor health / Physical problems : 2.8

Company situation : 34

(Bankruptcy, restructuring, etc.)

Other

No answer 0.0

Companies: Reasons young skilled workers
failed to become established in the job

Construction industry workers who had left their jobs:
Main reason construction workers left the construction industry

Subjects: Companies failing to retain workers (N=1,122)

Subjects: Former construction workers who were young at

Reasons Companies Consider That Young Skilled Workers Fail to Become Established in the Job / Main
Reason (Young) Construction Workers Left Their Positions

(%)
15
|

the time they quit the construction industry (N=178)

Source) Prepared by the MLIT based on “Survey of Status of Employment Management (Fiscal 2012),” Ministry of Health, Labour and Welfare

The construction industry is simultaneously an agent in the provision of social capital and an agent in the protection
of the areas in which it operates, one that assists in guaranteeing the safety and security of Japanese society and plays an
indispensable role in the preservation of the national territory. In order to allow the industry to fulfill these roles even as
Japan’s population declines and ages, it will be essential to increase productivity in the industry, while at the same time in-
creasing wage levels and reforming working styles (for example by increasing time off). The MLIT is therefore advancing
the concept of “i-Construction” (Figure 2-2-5), which will apply the latest technologies, including ICT, to all construction
industry processes, from survey and measurement, through design, implementation and inspection, to maintenance man-
agement and renovation, with the aim of realizing a 20% increase in the productivity at construction worksites by fiscal
2025. In fiscal 2016, the three leading measures pushed ahead were the application of ICT in all areas of construction (ICT
civil engineering), the comprehensive utilization of ICT in construction processes including cutting and embankment
work, following the setting of 15 new standards and surveying standards to enable the use of three-dimensional data; the
adoption of overall optimization, for example the regularization of standards for concrete work; and the standardization
of construction periods, etc., through measures including the use of two-year government bonds and providing obligatory

assurances of national subsidization of multi-year construction projects.
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Figure 2-2-5 i-Construction: The application of ICT and Other Technologies to All Construction Industry Processes, from Survey
9 and Measurement, through Design, Implementation, and Inspection, to Maintenance Management and Renovation

[ICT civil engineering] [Image of increased productivity]

Measurements | Three-dimensional measurements  (Introduction of measurement manual that uses UAV) iC S il @i
Work per person i-Construction will make it

per day (work) possible to implement the same
amount of work using fewer
people over fewer working days.

4

E
Conven asurements Three-dimensional measurements using UAV (drone, etc.)

Implementation

20% increase in
productivity at construction

Implementation via ICT construction equipment  (introduction of surveying standards for ICT civil engineering)
= [ worksites

Reduction in
number of workers

» Measures including the
introduction of ICT will
compensate for the
predicted decline in

Workers the number of skilled
workers over the
(men) medium- to long-term.

» The greater advancement and
increased efficiency at site
operations will reduce the number
of working days, allowing an
increase in time off.

Conventional implementation Implementation via ICT construction equipment

Inspection | Beduction of days necessary for inspection / inspection documentation

%TTT@

Measurements conducted  Verification of measurement
every 200 m by workers results via documents 3D data by computer (term) (increase in time off)

Reduction in number of
Working days working days

Verification of

Source) MLIT

As of March 2017, ICT civil engineering has been im-

Cutting Slope Molding Performed by an MC Backhoe
plemented in 584 construction projects. In the Chubu-Ju- Figure 2-2-6 During the Chubu-Jukan Nyukawa West Section Road
Construction Project, Takayama City, Gifu Prefecture

kan Nyukawa West Section Road Construction Project,
conducted in Nyukawa Town, Takayama City, Gifu Prefec-
ture, the contractor made active efforts to utilize ICT civil
engineering, including measurement verification by drone
(UAV) and cutting slope molding using machine-controlled
(MC) backhoes (Figure 2-2-6). The use of UAV and ICT
construction machinery in this project considerably reduced
the construction period (by around 30 days, from 36 days to
7 days), principally by reducing the number of days neces-
sary for measurement, and enabled even inexperienced op-
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erators to bring procedures to completion with a high level

of accuracy. In addition to this, the automation of measure-  Source) MLIT
ment and slope shaping eliminated the danger of accidents
such as workers falling from slopes.

The Oita River Dam Construction Project being conducted in Oita City, Oita Prefecture, is also making active use of
ICT, which has improved efficiency. For example, as a result of the use of UAV measurements, measurements that previ-
ously required six-man teams are now performed by teams with a minimum of two members. In addition, the development
of a unique construction production system has enabled linked operations by automatic dump trucks and automatic bull-
dozers, and surface compaction by automatic vibrating rollers, advancing the automation of dam construction. Because it
is possible for multiple pieces of construction machinery to operate and conduct procedures based on instructions input
into a tablet in advance, it is possible for operatives to oversee procedures even if they are not highly skilled.

The use of ICT is also expanding among local governments. In the first ICT civil engineering project ordered by Niigata
Prefecture, the Itakura Ward Kokugawa Area Landslide Prevention Project, the company implementing the project used the ICT
construction equipment in its possession and also made efforts to develop operators able to deploy the equipment. In addition to
reducing the construction period, it was reported from the worksite that by reducing the amount of operations conducted around
heavy machinery, the application of ICT construction equipment helped prevent accidents caused by contact with the machin-
ery, thus increasing safety. In order to further spread the use of ICT, the MLIT has held workshops for the regional construction
industry and local government personnel at 468 locations throughout the country, attended by more than 36,000 people.
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In addition, the Ministry established the

Figure 2-2-7 The i-Construction Promotion Consortium
1-Construction Promotion Consortium in
A Purpose
J anuary 201 7, Seeklng to prOInOte the re- Looking toward the promotion of “I-Construction,” to realize attractive new high-productivity construction sites by promoting

cooperation between industry, academia and government in a variety of fields, in order to advance measures including the
introduction of innovative technologies such as the loT and artificial intelligence (Al) to construction sites. and the use of 3D data

alization of attractive high-productivity

. . . Organizational system
new construction sites by promoting co- e Generalfssembly
. . . B Chairman B Vice-Chairman Yoichi Miyamoto

operation between lndusn'y, academia and Hiroshi Komiyama Vice-Chairman and General Manager, Civil Engineering

. . . Chairman of the Board, Mitsubishi Research Institute, Inc.  Headquarters, Japan Federation of Cc ion Contractors
government in a variety of fields in order to T

. . . Planning Committee (responsible for all mar )
advance measures lnChldlng the 1ntr0duc— B Hiroshi Komiyama (Chairman of the Board, Mitsubishi Research Institute, Inc.)
tion of innovative technologies (the IoT, I I .
. . i and ion WG | | Thy i i Data Distribution and Use WG i ization WG

AI) etC.) tO conStruCtlon SIteS and the use Of Studies new technologies and measures to | | Conducts studies on the creation of rules for the use | | Studies international standardization

i i D oo o phodics cuingsogs " || Seatng o promae ha ol of 30 dstaand s || avreons sparcion ar” 1

- ler to inf 8
3D data‘ ThlS Consortlum haS three Work ‘tgc?l':no\ogiestoconslructiogn sitgs morev?ides‘i)read use by government and industry i-Construc!ign
ing Groups: The Technological Develop- General recruitment (Members)*
ment and IntrOduCtlon WG’ WhICh StUdleS Authorities séﬁ%ﬁee_g/ Industry asnlgvmegsa» Design Implem- 7 mten‘ancs loT Robots Al
. Universitiesfll 9/°UPS [ surements entation [ /Renovation
new technologies and measures to promote _ : : : 4 — -
National government / Construction-related companies Related companies in other fields
. : . \_ Local governments / Experts )

cooperatlon between companies n order m

| MLIT: Secretariat, aid, creation of standards and systems, provision of opportunities for cooperation between companies, etc. |

to introduce cutting-edge technologies to
construction sites, the Three-dimensional | S*@"-T

Data Distribution and Use WG, which con-

ducts studies toward the creation of rules for the use of open data and the creation of data systems, seeking to promote
the collection of 3D data and its more widespread use by government and industry, and the International Standards WG,
which studies international standardization and other topics looking toward the overseas expansion of i-Construction
(Figure 2-2-7).

In the future, the Consortium intends to expand the range of construction work in which ICT is used (expansion of applica-
tion to road paving and dredging, trials of use on bridges, etc.), to introduce CIM, and, via the activities of the i-Construction
Promotion Consortium Working Groups and other parties, to introduce new technologies to construction sites and boost
measures for their promotion and the realization of more widespread use, thereby realizing attractive new construction sites
that offer good wages, the ability to take adequate time off, and hope for the future (Figures 2-2-8 and 2-2-9).

Figure 2-2-8 Expansion of Range of Construction Projects in Which ICT Is Used

ICT civil engineering ICT road paving ICT dredging i-Bridge (Bridges)
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Introduced in 584 projects (As of March 2017) Introduced from fiscal 2017 Trials from fiscal 2017

Source) MLIT

Figure 2-2-9 Concept of CIM Model

Use of attribute data Use of 3D models

Provision of attribute data at survey/design and implementation (i) Front-loading

stages, storage of necessary data for maintenance management
CIM (3D models + Attribute data)

(i) 3D model (ii) Attribute data provided directly to 3D model

Design that incorporates
the perspective of
inspection

Design that anticipates inspection

Planning of positioning of
heavy machinery to avoid
high-voltage wires

Review of safety based on plan for
positioning of heavy machinery

(ii) Consultation between related parties

. Explanations to residents
. using 3D models

Use of models
" created automatically
nations by 3D printer

(iii) Attribute data from 3D model for external

famtn reference
HEERERTER

3 Allocation of funds,
dimensions, etc.

Use in explal
to residents

Source) MLIT
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B The automotive ICT revolution
It is claimed that today, 96% of traffic accidents originate with the driver. Autonomous driving can be expected to have a

significant effect in alleviating the various issues associated with automotive transport, for example by reducing accidents,
easing traffic congestion, assisting in responding to the decline in public transport as a result of Japan's declining birthrate
and aging population, and boosting international competitiveness. In addition, among other effects, the practical realization
of autonomous driving technologies will increase safety, increase transportation efficiency, and allow the creation of new
transport services, and can thus be expected to make a major contribution to increased productivity (Figure 2-2-10).

Figure 2-2-10 Status of Policy Issues Expected to Be Resolved by Autonomous Driving
Policy issue o o= 120 100,07,1706.:?”
96% of Violation (‘Gongestion occurs =7 ] 100 o
traffic accidents of law by | due to maintaining fif?__? Approx. 40% of Means o_f transportation
originate driver: inappropriate | Z o truck drivers are are declining (in particular [~
with the driver 96% distances or @ aged 50 or above in regional areas) 1980 1990 2000 2010
accelerating and ~

Number of fatal accidents with braking Source: Labor Force Survey (2015), Number of services on local bus
a specific violation of law (2013) Ministry of Internal Affairs and Communications routes per day (with 1970 as 100)

Source) MLIT

Asurvey of trends in the passenger vehicle market conducted by the Japan Automobile Manufacturers Association (JAMA)
in fiscal 2015N°® % showed “Safety will increase” as the most frequent answer among respondents to the question “What do
you expect from autonomous driving?”. However, “I have concerns about safety” was the most frequent answer to the ques-
tion “Why are you not interested in autonomous driving?” Both responses reveal a high level of concern regarding safety.
As can be seen from these results, in order to ensure that innovations are accepted by society, it will be essential to eliminate
anxieties concerning new technologies and services. In order to do so, it will be vital to ensure safety via more advanced
technological research, and to formulate rules and verify systems for the social implementation of technologies and services.

Looking toward the practical realization of autonomous driving, a diverse range of businesses and governments in
countries around the world are working together on R&D and tests toward the improvement of technologies such as
radar, cameras, laser scanners, and vehicle technologies, and the formulation of rules and the verification of systems are
proceeding. Competition is fierce to take the lead in the field of autonomous driving.

To allow Japan to lead the world in this area, the MLIT has proceeded with studies of advanced digital maps, technol-
ogies utilizing ICT, and methods allowing safe and smooth communication between drivers and systems, the formulation
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of rules in areas such as international standards for road-vehicle cooperation systems and other autonomous driving tech-
nologies, and social trials and social implementation. In November 2016, the Ministry established the MLIT Autonomous
Driving Strategy Headquarters, which is organizing issues to be studied toward the practical realization of autonomous
driving, and holding discussions regarding matters including proving trial plans and the provision of the necessary envi-
ronment. The Ministry has also established a study group considering the liability for damages in the case of autonomous
driving, which is studying issues of liability in relation to the Automobile Liability Security Act, and formulating rules
while taking into consideration factors such as ensuring rapid aid to victims of accidents, realizing an acceptable financial
burden, and the status of discussions in the area internationally.

In the future, the Ministry intends to select areas for proving trials of an autonomous driving service in mountainous
areas that uses roadside stations as bases, and to commence these trials from summer 2017. In addition, looking toward the
commercialization of a convoy driving technology for trucks on expressways between Tokyo and Osaka (in which the ve-
hicles following the first in the convoy will be unmanned) from fiscal 2022, and an unmanned automated transport service
from fiscal 2020, from January 2018 the Ministry intends to hold proving trials with human subjects in the following vehi-
clesM°®®45 and, in collaboration with the Ministry of Economy, Trade and Industry, to conduct initiatives in the area of last-

Note 44 Based on a survey of households that own cars throughout the country and other respondents conducted from August 19 to
September 17, 2015. Autonomous driving was not divided into phases in this question.

Note 45 Proving trials with human subjects in the following vehicles are trials in which the lead vehicle is operated by a driver, and the
operation of the following vehicles is automated, but human subjects are present in the vehicles. From January 2019 the viability
of the automated convoy system, in which the following vehicles will be unmanned, will be verified on the basis of the status of
the subjects in the following vehicles.
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mile autonomous driving (Figure 2-2-11).

] Figure 2-2-11 Vision for Private Enterprise Projects
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. . . Convoy driving for trucks (iv) The third vehicle and
in the practical realization of autonomous (Resolution of the issue of shortages of rivers in the area of logistics) L?élgweiggtygr:g?\im
driving, help secure a means of transport OAarver | _[Maned} o e
operates the ™ driving system for
for the elderly and others who have diffi- lead vehicle. g 1 Unmanned| | _unmannéd °pe’a”°"

oo

Unmanned

o

culty with regard to mobility, supplement TR

electronically
connected and
form a convoy.

o
)-w»
(iii) The following vehicles use an autonomous

driving system and are unmanned.

public transport systems, resolve shortag-

es of drivers, and promote international

expansion based on the technologies and Unmanned automated transport service (last-mile autonomous driving, terminal-based traffic system)
. . (Resolution of the issue of unmet transportation needs in regional areas due to driver shortages, routes running at a loss, etc.)
expertlse acqu1red, Ex.: A suburban area *In other cases, use of the system in urban areas, housing estates, sightseeing areas, private estates, etc., is projected

(i) The user (an elderly person, etc.) calls an

(i) Unmanned auto-
unmanned automated vehicle, and gets in. mated operation
/’( X D
A

(ii) The passenger gets out at Images of vehicles

the destination (home, etc.).

E A < > ;
7 Ultimate  small cart [
Nearest (iv) The unmanned ‘-’ Remote  destination e
stattmn, automated vehicle is :;:erz'mo_n/ (Home, etc.) -
etc. automatically forwarded. B onitoring Small bus

Control center

Source) Materials submitted by the Ministry of Economy, Trade and Industry to the 5th Growth Strategy Council —
Investing for the Future

l A Revolution in logistics productivity

In addition to being marked by a shortage of truck drivers and other workers, contemporary logistics in Japan is also
facing various inefficiencies — for example, truck loading rates have declined to around 40%. Seeking to respond to Ja-
pan’s future shortage of labor power and contribute to economic growth, the MLIT is advancing a revolution in logistics
productivity that will significantly increase the “smartness” of logistics by means of the realization of increased efficiency
in procedures and increased added value. Specific initiatives include the promotion of measures including modal shift and
joint transportation and delivery using the framework of the revised Act on Advancement of Integration and Streamlining
of Distribution Business, the promotion of the introduction of open delivery boxes to reduce re-delivery by home delivery
services, the provision of support for drone port systems for logistics to realize parcel delivery by small, unmanned vehi-
cles, and informing relevant parties of the design and management of buildings with consideration of logistics.

Figure 2-2-12 Increased Productivity through International Standardization of Japan’s Logistics Systems
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Among emerging nations in Asia and elsewhere, some do not possess logistical infrastructure such as high-quality cold chains. In addition to
producing concerns over excessive competmon among logistics businesses in specmc countries and reglons this may also act as an impediment
to the overseas expansion of Japanese companies.

) et 3 o
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Source) MLIT
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With regard to the realization of increased added value in particular, at present the Ministry is working to support the overseas

expansion of Japanese logistics businesses by promoting the international standardization of Japan's logistics systems, and by this

means to increase the quality of logistics services in other countries. As the globalization of supply chains proceeds and logistics
demand increases in countries in Asia and elsewhere, the international standardization of Japan's logistics systems and their
positioning as the market standard will be essential in order to effectively support the overseas expansion of Japanese logistics
businesses"°' 6, The establishment of cold chains, including cold home delivery in particular, is expected to progress, with in-
creases in standards of living due to factors including increasing wages in ASEAN and other nations furthering the provision of
high added value in logistics. Japanese logistics businesses are currently actively advancing into the field of cold chain logistics
in these nations. In order to support the overseas expansion of Japanese logistics businesses, in March 2016, the MLIT estab-
lished a review committee that includes representatives of logistics businesses, industry groups and administrative bodies, and is
working toward the international standardization of Japan’s logistics systems. As a result, in February 2017, the British Standards
Institution (BSI) issued the world’s first standard, PAS 1018, based on the cold home delivery services offered by Japan’s logistics
businesses. In the future, the Ministry is aiming toward the formulation of an ISO standard; ISO standards function as interna-
tional standards. In addition, in fiscal 2018, within the framework of Japan-ASEAN transport cooperation, the Ministry intends
to formulate guidelines toward the improvement of the quality of cold chain logistics in the ASEAN region in collaboration with
ASEAN governments. The Ministry will work to further expand this international standardization by lobbying in forums includ-
ing policy dialogues with foreign governments. In addition to establishing an environment in which cold chain logistics can be
used safely and securely in nations in Asia and throughout the world, these efforts toward international standardization can be ex-
pected to contribute to the realization of greater convenience in daily life, the provision of support for SMEs, the development of
electronic trading, and the expansion of markets including markets for agricultural products and pharmaceuticals (Figure 2-2-12).

B The Maritime Productivity Revolution (i-Shipping and j-Ocean)

In the area of maritime affairs, the Ministry has positioned a maritime productivity revolution, aiming toward the
realization of strong industry, high growth and prosperous regions, as part of the Productivity Revolution Project, and
is advancing its efforts via the twin prongs of “i-Shipping,” an initiative that seeks to increase the productivity of the
shipbuilding industry and reduce fuel waste and eliminate accidents in shipping operations, and “j-Ocean,” an initiative
that seeks to enable Japanese maritime industry to build a larger share in the ocean development market (Figure 2-2-13).

Between 1956 and 2001, Japan's shipbuilding industry was the world’s best in terms of constructed tonnage, and at its
maximum, its market share was more than 50%. However, with the rise of China and South Korea in this area, Japan’s
industry has dropped to number three in the world, and its market share has declined to approximately 20%. Against
this background, the i-Shipping initiative seeks to enhance the competitiveness of the Japanese shipbuilding industry by
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increasing productivity in every phase of the process, from the development and design of ships through construction to
operation, via the application of technologies including ICT.

In the category of development and design, the i-Shipping initiative seeks to halve the development time for new ship
configurations. By focusing on conventional development that relies on a repeated process in which optimal ship configu-
rations are studied and their performance verified in a test tank, allowing improvements to be made, the initiative is work-
ing to reduce development time for new ships by realizing advanced CFD in order to replace some of the water tank tests.

In the areas of construction and operation, looking toward the realization of increased efficiency and sophistication in design
and production in the fields of shipbuilding and the manufacture of onboard equipment, and in ship operation via the application
of technologies including the IoT and big data (which are displaying marked development at present), in fiscal 2016 the Ministry
provided support for the development of four innovative shipbuilding technologies and seven advanced ship technologies. In ad-
dition, the Act concerning the Partial Revision of the Maritime Transportation Act and the Mariners Act, which specifies the estab-
lishment of a system of authorization for plans, for example for the introduction of advanced ships, was enacted on April 12,2017,
in order to promote the R&D, construction, introduction and diffusion of ships using these advanced technologies (Figure 2-2-14).

Note 46 “Concerning the Basic Orientation, etc., for Physical Distribution Policy” (a report published in December 2015 by the Council
for Social Infrastructure and the Traffic Policy Council) states that: “Given the fact that Japan's physical distribution businesses
display the world's highest standards of service and expertise in precision services tailored to customer needs (such as high-fre-
quency, low-volume delivery and fixed-time delivery), cold chains, home delivery systems, etc., it will be important for Japan to
proactively work with other Asian nations to establish Asian standards. In order to do so, it will be necessary to consider initiatives
that allow Japan to regularize the nation’s physical distribution systems and take the lead in international standardization.”
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In addition, the field of ocean development (ocean-floor oil and gas fields, etc.) is expected to expand over the medium
to long term with increasing global demand for energy, and this represents an important new market for Japan's maritime
production (shipbuilding industry, onboard equipment manufacturing industry, maritime transportation industry, etc.).
The j-Ocean initiative seeks to increase technological capacity, productivity and other parameters across a wide range,
from the design and construction of ships and other equipment to their operation, in order to tap into these growth markets.

Figure 2-2-13 Maritime Productivity Revolution (i-Shipping and j-Ocean)

Maritime production that supports Japan The new ocean development market
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of shipbuilding and maritime transportation in particular those employed in ocean development, to operation
Share of world new ship construction volume (Sales) Outlook for sales in ocean development field
2015: 20% (2.4 trillion yen) — 2025: 30% (6 trillion yen) 2010s: 3.5 trillion yen — 2020s: 4.6 trillion yen

The Maritime Productivity Revolution created by these two projects has been positioned
as part of the Ministry’s Productivity Revolution Project, and is being vigorously promoted.

Source) MLIT

Figure 2-2-14 System for Authorization of Introduction, etc. of Advanced Ships
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The formulation of plans for the introduction, etc., of advanced ships, and the
creation of a subsidy system for the implementation of the R&D specified in
these plans, have been approved in the government’ s draft fiscal 2017 budget.

Natural gas-fueled tugboat “Sakigake” (in service from September 2015)

Source) MLIT
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Column Enhancing and Promoting Training in Shipbuilding at
Technical High Schools

There were about twenty high schools that had shipbuilding courses centered on naval architecture
during the industry’s peak period in the 1970s, but that number had fallen to three"°** ' as of 2011. However,
even as Japan's global share of the shipbuilding industry has grown in recent years, the need for enhanced
training in shipbuilding at technical high schools has once again grown in regions where the industry is con-
centrated. A course in shipbuilding was instituted in FY2016 at Ehime Prefectural Imabari Technical High
School, and specific plans for enhancing training in shipbuilding have emerged, including the establishment
of such a course at Kagawa Prefectural Tadotsu High School in April 2017.

In the pioneering example of Imabari Technical High School, systems were constructed to support ship-
building education at the school. In addition to the traditional classroom instruction and school-based tech-
nical training, the school joined forces with local shipbuilders and companies that manufacture ship equip-
ment and machinery, the Imabari Regional Shipbuilding Technology Center (a shared site for technological
training), the National Maritime Research Institute, and Ehime University, which dispatched lecturers, provid-
ed practical training at worksites, and offered training in three-dimensional CADN°**2, The program received
high marks for its innovative nature, including the participation of local companies, local governments, re-
search institutes, and national government bodies in a framework involving links among industry, academia,
and government. In FY2016, Imabari Technical High School was designated as a “super professional high
school™et 3 py the Ministry of Education, Culture, Sports, Science, and Technology.

Furthermore, in order to promote training in shipbuilding and to promote the enhancement of training
programs, the Ministry of Land, Infrastructure, Transport, and Tourism undertook a joint project with techni-
cal high schools, shipbuilding companies, and industry organizations in FY2016, with the aim of producing
attractive teaching materials in shipbuilding for high school students. In addition, these organizations will
cooperate with MLIT in FY2017, creating training programs for shipbuilding instructors in order to promote
continuing education for these instructors and to strengthen shipbuilding instruction at the high school level.

Figure 2-2-16  Touring a Shipbuilding Plant

Figure 2-2-15  Technical Training at a Shipbuilding Plant
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Source) MLIT Source) MLIT

Note 1  Shimonoseki Technical High School (Yamaguchi), Susaki Technical High School (Kochi), Nagasaki Technical High School
(Nagasaki)

Note 2 Computer-assisted design and drawing

Note 3  With the objective of training persons skilled in specialized trades and able to be active on the front lines of society, the
Ministry of Education, Culture, Sports, Science and Technology designated ten specialized high schools that are making
cutting-edge and superior efforts. In FY20186, fifty-five schools applied for this distinction.
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Figure 2-2-17  Roundtable Discussion at a Shipbuilding Plant with
Successful Graduates

Source) MLIT

M Japan Infrastructure Management Council

Having positioned 2013 as the first year of its maintenance regimen, in May 2014 the MLIT formulated the Plan for Ex-
tending the Life of Infrastructure (Action Plan), and is working to respond to deteriorating infrastructure. In order to allow
the steady implementation of the plan, it will be essential to make efforts to realize strategic maintenance, for example by
reducing and standardizing the total cost of infrastructure maintenance. To speed up these efforts, the National Council for
Infrastructure Maintenance™°'® *” was established in November 2016 as a platform to bring together industry, academia,
government and the people to enable a full mobilization of technology and knowledge, and to allow efforts toward the
maintenance management and upgrading of infrastructure by society as a whole. Diverse actors participate in the National
Council. In addition to representatives of construction companies, the council features the participation of representatives
of companies in a wide range of industry fields, including information and communications technologies, big data anal-
ysis, materials, and machining technologies, regional administrations, NPOs, and others. The National Council provides
an official forum in which, using the methods of open innovation, members extend their discussions while exchanging
information on concrete issues and matters of concern, and determine directions for technological development and mea-
sures for the resolution of problems. Since the establishment of the National Council, five forums, dealing with innovative
technologies, support for municipal administrations, the fostering of engineers, citizen participation, and the Kinki region
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headquarters, have been organized, and are implementing concrete initiatives including the Innovative River Management
Project, which is attempting to introduce the latest technologies, including IT and aerial measurement technologies, to
river management, and the Regional Forum (including trials), which is promoting exchanges between different industries,
looking toward the resolution of problems chiefly among municipal administrations in the Kinki and Chubu regions. The
Local Government Support Forum, held in February 2017, is working to promote effective information exchanges and
discussions between government and private enterprise (through initiatives including question-and-answer sessions with
municipal administrations and other entities in remote regions using ICT) and the horizontal rollout of advanced initia-
tives throughout the country (Figure 2-2-18).

Note 47 As of March 21, 2017, the National Council for Infrastructure Maintenance had 492 members.
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Figure 2-2-18 Concrete Initiatives for Fiscal 2016
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Source) MLIT

Using the methods of open innovation, the Innovative River Management Project is urgently seeking to implement the
latest technologies, including IT and aerial measurement technologies, in river management and to increase the sophisti-
cation of both river management and disaster response. As the project’s first stage, in November 2016, a public call was
issued for participation in open innovation toward the practical realization of 1) land-based and underwater laser drones,

2) cloud-type maintenance-free water level indicators, and 3) all-weather drones. Looking toward rapid onsite imple-
Note 48
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mentation, pitch events were held in December 2016 and January 2017, and development teams were formed (three
teams for Theme 1, 12 teams for Theme 2 and two teams for Theme 3); the earliest experimental onsite measurements
will be conducted from April 20170t 49,

As a result of efforts of this type to promote open discussion between industry, academia, government and public, on-
site trials are advancing steadily via cooperation between companies and matching between the public and private sectors

(Figures 2-2-19 and 2-2-20).

Note 48 Pitch events are events at which the respective participants bring details of the technologies that they can offer, and offer pre-
sentations and hold Q&A sessions and information exchanges in relation to the required technological specifications. These
events allow interaction between companies, supporting business matching and the rapid creation of development teams toward
implementation.

Note 49 Amuse Oneself, Inc., and Pasco Corporation are scheduled to conduct the first onsite proving trial for Theme 1 (Land-based and
underwater laser drones) in the Yura River system (managed by the Kinki Regional Development Bureau) in late April 2017.
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Figure 2-2-20 Status of Matching in Innovative River Management Project

Establishment of cooperation in procedures using strengths of companies, etc.

@ Land-based and underwater laser drones (Three teams (Six people))

[Structural] Development of drones, laser scanners (device manufacture)
- Amuse Oneself, Inc. - Luce Search Co., Ltd.
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[Nonstructural, ICT] Map data processing, presentation of river data

- Pasco Corporation - Asia Air Survey Co., Ltd.
- Aero Asahi Corporation - Foundation of River & Basin Integrated Communications, Japan

@ Cloud-type maintenance-free water level indicators (12 teams (21 people))
(Risk management-type water level indicators)

(" [Structural] Development of water level indicator devices (Device manufacture)\

- Oyo Corporation - Sakata Denki Co., Ltd. - Osasi Technos Inc.
- Nippon Koei Co., Ltd. - Oki Electric Industry Co., Ltd. - Sonic Corporation
- Nippon Antenna Co., Ltd. - NiGK Corporation - Pacific Consultants Co., Ltd.
\_’ Ara Software Co., Ltd. - e-Trust Inc. - Tohken Engineering Co., Ltdj
X
(" [Nonstructural, ICT] Data processing, communications technologies )
- National Institute of Information - Clealink Technology Co., Ltd. - Japan Radio Co., Ltd.
and Communications Technology - Foundation of River & Basin - NTT DOCOMO Inc.
- Fujitsu Ltd. Integrated Communications, Japan - Hitachi, Ltd.
\_’ NEC Networks & System Integration Corp. - Token C.E.E. Consultants Co., Ltd. Y,
@ All-weather drones (Two teams (Five people))
e ™)
[Structural] Drone development (Device manufacture)
L - Amuse Oneself, Inc. - Fulltech Inc. )
X
( [Nonstructural, ICT] Image processing, communications technologies, maintenance and operation )
- Miraito Technologies Corporation - Nippon Engineering Consultants Co., Ltd.
\_ NTT Group, National Telecommunications Engineering Group )
Source) MLIT
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M Creation of a meteorological business market

With the development of technologies
such as the IoT and Al, a dramatic increase
in productivity in a wide range of indus-
tries can be anticipated through the use of
meteorological data. This will support ser-
vices in a wide range of fields; for example,
it will be possible to use photographs sup-
plied by ordinary people in making fore-
casts, and to provide services, even rout-
ing services, to shipping, aviation and rail
businesses, while considering not only me-
teorological data but factors such as speed
and low fuel consumption, and taking into
account the characteristics of the freight
being carried and the status of the industry.
In March 2017, the Ministry established
the Meteorological Business Promotion
Consortium™°® %0 the purpose of which
is to match industries and meteorological
services. The Consortium is moving ahead
strongly to create and invigorate new me-
teorological businesses using cutting-edge
technologies such as the [oT and Al In the
future, the Consortium will share informa-

Figure 2-2-21

Creation of a Meteorological Business Market

Overview of project

O With the development of technologies such as the IoT and Al, a dramatic increase in productivity
in a wide range of industries can be anticipated through the use of meteorological data.

O A Meteorological Business Promotion Consortium, which will match industries and meteorological
services, has been established, and is moving ahead strongly to create and invigorate new
meteorological businesses using cutting-edge technologies such as the loT and Al

Main initiatives following 4th Meeting (November) (Status of progress)

Formulation of memorandum of intent regarding the

and steering committee

<Launch of Meteorological Business Promotion Consortium>
» General meeting of Consortium founders (January 30, 2017)

establishment of the Consortium by founders (54 groups, etc.)

» Inaugural meeting, 1st Meteorological Business Forum (March 7, 2017)
- Inaugural meeting: Establishment of Consortium with
207 members, appointment of chairperson, vice-chairperson

- Forum: Attendance by approx. 400 people; keynote address
by chairperson; holding of symposium and exhibition

<Provision of user-conscious meteorological information>

» Opening of portal site for advanced use of meteorological data (March 3, 2017)

Provision of Japan Meteorological Agency data catalog, meteorological data for disaster prevention
(XML format), past meteorological data (CSV format), etc.

State Minister Suematsu
listening to an explanation
during the exhibition

Greetings to the
Forum from
State Minister
Yoshinori Suematsu  Assembly of
participating members

Initiatives for fiscal 2017

» Sharing of information and knowledge
regarding meteorological data
- Continuous holding of seminars with cooperation
between members and the JMA, etc.
» Proving trials for the formulation of advanced
case studies of the use of meteorological data
- Creation of case studies of the use of
meteorological data involving use of new
technologies and in new industry fields
» Responses to problems looking at use of data
- Exchange of opinions by working groups, interviews
with experts and companies, etc.
» National deployment of activities

Meteorological Business Promotion Consortium

conscious
meteorological data

Provision of u

» Realization of increased
sophistication in data
provision environment
- Expansion of portal site
for advanced use of
meteorological data

- Creation of environment for
provision of meteorological data to
foreign visitors to Japan, etc.

Provision of new data

7. Provision of data regarding status

and numerical predictions of
intensity of solar radiation

Data on intensity
of solar radiation

- Holding regional Meteorological Business Forums, etc. - Enhancement of mesh meteorological data

tion and knowledge regarding meteorolog-

ical data, conduct proving trials toward the
Source) MLIT

formulation of advanced case studies of the

use of meteorological data, hold discussions concerning responses to problems looking at the use of the data, and organize

regional Meteorological Business Forums.

UolBAOUUY JO UOIESID PUE S103[0id 10]Id BulpieBay sanss| pue p/emo] SLoyT Jussald ¢ JG].CIBLIO

In addition, the Japan Meteorological Agency is working to make the data it holds open data. In May 2013, the Agen-
cy established a dedicated website enabling users to gain a quantitative understanding of the climate risk occasioned by
changes in the weather and the atmospheric temperature, to allow the reduction of risk or the seizing of business oppor-
tunities. To make it easier for companies and farmers to use the data in their responses to climate risk, the site’s content
includes an introduction to methods of analyzing how the climate is related to elements such as product sales and the
raising of agricultural products and actual case studies of responses. The site also makes available past measurement data
for regions throughout the country. In addition to being able to specify a period and download the past data, users can also
obtain temperature predictions for two weeks or one month ahead.

In the future, geographic information system (GIS) data will be formulated and published for the forecast divisions"°®
used for different types of data, and meteorological data and actions to be taken will be translated into multiple languages
to allow the creation of an environment enabling meteorological data to be provided to overseas visitors to Japan and
others.

Open innovation and open data initiatives will be pushed ahead in meteorology-related fields aiming toward the reali-
zation of a 200-billion yen"°* 52 boost in GDP by 2020 (Figure 2-2-21).

Note 50 At its establishment, the Consortium had 207 members.

Note 51 The regional divisions used in weather forecasts are specified by the Japan Meteorological Agency Forecast and Warning Reg-
ulations. Each prefecture is divided into a number of primary subdivision units; warnings and alerts are issued for secondary
subdivision units.

Estimated as an effect of the avoidance of cold weather damage in the agricultural industry, optimal inventory management in the
retail industry, increased sales by meteorological businesses, etc.

Note 52
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H A new form of town planning using traffic-related big data (Promotion of smart planning)

Town planning up to the present has
considered the siting of public facilities
and other buildings based on static anal-
ysis, using data such as that concerning
population distribution and the status of
siting of other facilities. However, today an
environment is being formed that allows
dynamic analysis using big data, made up
of data concerning movement at the level
of the individual, obtained from GPS data,
Wi-Fi data and other data types via smart-
phones. The MLIT is engaged in the de-
velopment of “smart planning,” which will
simultaneously optimize user convenience
and corporate business activities, based on
“behavior data” for each personal attribute,
obtained using this traffic-related big data.

In fiscal 2016, using Okayama City as a

Figure 2-2-22

Promotion of Smart Planning

(O Use of traffic-related big data

Data concerning movement at the level of the
individual will be obtained from big data and
other sources, allowing human

movement to be understood. /\

[Example of movement data]
GPS data or Wi-Fi data, etc.,
obtained using smartphones

OAnalysis method (Smart planning)
[ Obtaining of movement data at the level of the individual ]

Understanding of characteristics of behavior for
each personal attribute (distance walked, number of times
spent visiting central city area, length of time spent, etc.)

Simulation of pedestrian movement behavior when the
location of facilities and the pedestrian space are changed

(O System development

E’ ety 60% i lncreasem \ Sl
r'ﬂ:)mﬁ number of Reople passing i

% \ throtig irored [ éw s
(5=l ASSRAN implementation ¢ ey
AEEIT. . S :

- g

Development of system for prediction of changes in pedestrian behavior based on hypothetical positioning of facilities

[Simulation results for Okayama City (Changes in pedestrian patterns with positioning of hypothetical open café)]

The issue: Increasing ease of

S passage in a street running

f D‘ZE east-west, which connects a shopping
center and a department store

Hypothetical positioning
ofan open café

20% increase in
number of people
traveling along east-

2, West street

Future studies will focus on other cities, and will extend the study from open cafés to:

- Prediction of effects of siting major public facilities, such as welfare centers and childcare facilities
- Prediction of changes in number of visitors to city center area due to public transport, etc.

case study, in response to the problem of

increasing the ease of getting around inthe | ¢
central city area, a system for the predic-

tion of changes in pedestrian patterns when an open café was hypothetically established was developed, and the effect
of implementation of the measure was studied. In future, based on the findings obtained, the system will be upgraded in
order to make predictions regarding the siting of major public facilities such as welfare centers and childcare facilities in
addition to open cafés, etc., and to predict changes in factors such as the number of visitors to the city center in relation to
public transport. The goal in doing so will be to make possible town planning that optimizes the entire city via public-pri-

vate collaboration (Figure 2-2-22).

H Toll structure making intelligent use of expressways

With regard to the toll structure in use on Tokyo expressways, the interim report of the National Arterial Road Task
Force of the Panel on Infrastructure Development’'s Road Subcommittee (published on July 30, 2015) indicates the ne-
cessity for the introduction of a policy-based toll structure that would organize and unify the toll structure and realize
seamless tolls based on points of origin and destination, following the “Three Principle of Intelligent Metropolitan Tolls.”

Based on these guidelines, and taking into consideration the status of development of Tokyo’s three expressway ring
roads, the toll structure on the inner route of the Metropolitan Ken-O Expressway, which struggled with differences in the
particulars of establishment, factors including toll standards and vehicle classifications depending on route and section,
was transformed from a road development-oriented toll structure into a use-oriented toll structure based on distance trav-
eled in April 2016 (Figure 2-2-23).

The main points of the new expressway tolls are unification of toll standards in suburban areas on an existing national
expressway and unification of vehicle classifications into five classifications.

In addition, taking into consideration policy issues in inner urban areas in relation to matters such as road traffic and the
environment, seamless tolls based on the shortest distance between the points of origin and destination are being intro-
duced to ensure that the use of the Metropolitan Ken-O Expressway does not become disadvantageous as a result of tolls.

Following the introduction of the new expressway tolls, traffic shifted from passing through the city center to the outer
ring road. Through traffic in the center of the city was reduced by approximately 10% (in the case of the section between
the Tomei Expressway and the Tohoku Expressway, through traffic in the city center has been reduced by approximately
50%). As a result, traffic volume on the Metropolitan Expressway has been reduced by approximately 1%, and time lost to
traffic congestion has been reduced by approximately 10%. In addition, the extension of the network and the reduction of
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toll standards has promoted the use of the Metropolitan Ken-O Expressway, increasing its traffic volume by approximately
30%, and the situating of new physical distribution facilities along the expressway has increased approximately 4.6-fold.

Figure 2-2-23 Overview of New Tolls on Expressways in Metropolitan Area
<lmprovement of traffic congestion <Increased productivity as a result of new tolls>
via extension of the network> y y .
Oponad on Tt Cpenedon To ensure that the use of the Metropolitan Ken-O Expressway did not become disadvantageous as a resut of tolls, tolls are
o™ - %é‘ determined based on the shortest route from starting point to destination, irrespective of route (introduced in April 2016).
stab

<Case of Atsugi IC to Sakuratsuchiura IC>

Opened on - .
il 201 Toll via Ken-O
% Expressway

Toll

-

Misatominami IC

5,050
3,930 Reduction

FY2017

Takaya

Y G0 feT Takay
Chuo — Cmomst =0

N, Expressway

O Sgi;\ . .’ - . o o 7
Wisarazicr A Via city center Via Ken-O
o Tegend Expressway
Niaahi — Aroady apencd

3 [ Prolect unciorway

OO0 Stucy underway

As of February 26,2017

Yokohama dRing
Shonan Road | Expressway South Rout|
FY2020° FY2020°

Note 1: In relation to the period of opening the section, when site acquisition, etc., is completed rapidly via
procedures based on the Compulsory Purchase of Land Act

Note 2: The Kuki-Shiraoka JCT - Kisarazu-Higashi IC section is temporarily two lanes.

Note 3: The names of IC and JCT on the Metropolitan Inter-city Expressway other than the Kamariya JCT -
Totsuka IC, Sakae IC/JCT - Fujisawa IC, and Daiei JCT - Matsuo-Yokoshiba IC sections have been decided.

[Example of effects]
(OO0pening of Metropolitan Expressway
Shinagawa Route
The opening of all lines on the Central Circular
Route has reduced city center traffic volume
by 5% and congestion by 50%.

"N Switches in
response to
status of
congestion

Source) MLIT

In addition, to ensure more effective and intelligent use of expressways in the Kinki region, in June 2017, distance-based
tolls using the existing national expressway suburban sections will be introduced, vehicle classifications will be unified
into five classifications, and a new toll structure will be introduced based on considerations including the securing of re-
sources for future extension of the network.
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H The Linear Chuo Shinkansen

Superconductive linear technology is a world-class advanced technology developed in Japan. Unlike conventional rail,
it does not make use of friction between the wheels and the tracks; magnetic force between superconductive magnets
installed in the train and coils in the guideways enables operation with no contact, making it possible to realize stable
ultra-high-speed operation of 500 km/h.

In 1962, two years before the opening of the Tokaido Shinkansen route, the Institute for Rail Technology of the Japa-
nese National Railways began research on next-generation high-speed rail. Later, at a public test held as an event com-
memorating the centenary of rail in Japan, levitation at 60 km/h was realized on the 480m track at the institute™ot 2,

The fourth Comprehensive National Development Plan (National Land Agency, 1987) states that “With regard to the
Chuo Shinkansen™°*® %% from a long-term perspective, in addition to proceeding with surveys, research on new technol-
ogies including magnetic levitation and efforts to increase the sophistication of existing technologies in order to reduce
construction costs will be promoted toward the realization of a high-quality rail system.” Following the reform of Japanese

Note 53 During a manned test in April 2015, a maximum speed of 603 km/h was recorded.

Note 54 The Chuo Shinkansen is a new shinkansen originating in Tokyo and terminating in Osaka, planned based on the Nationwide
Shinkansen Railways Construction and Improvement Act. The shinkansen plan was incorporated in the Basic Plan in 1973, and
the surveys required by the Act were conducted. In February 2010, the Minister of Land, Infrastructure, Transport and Tourism
consulted with the Transport Policy Council, and the Chuo Shinkansen Working Group of the Railway Task Force of the Council’s
Land Transport Subcommittee conducted a review. The construction plan settled on in May 2011 specified the use of supercon-
ductive magnetic levitation (superconductive linear) as the drive method, with a maximum speed of 505 km/h.
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National Railways, the Railway Technical Research Institute (previously an incorporated foundation, and now a public

interest incorporated foundation) took over research duties and advanced research and development. In April 2007, the

Central Japan Railway Company announced its goal of beginning operation of the Chuo Linear Shinkansen between the

Tokyo metropolitan area and the Chukyo metropolitan area as an alternative transportation route to the Tokaido Shink-

ansen. In July 2009, the Technological Evaluation Committee for Superconductive Magnetic Levitation Rail found that

prospects were excellent for the development of technologies to realize an ultra-high-speed mass transportation system,

including on the operational front. In May 2011, the Central Japan Railway Company was designated as having respon-

sibility for both the business and construction aspects of the project, and a construction plan was formulated and instruc-

tions regarding construction were issued to the company. In October 2014, the Minister of Land, Infrastructure, Transport

and Tourism approved a construction implementation plan.
The development of superconductive linear technologies
has been advanced jointly by the Central Japan Railway
Company and the Railway Technical Research Institute,
following the Basic Plan for the Development of Super-
conductive Magnetic Levitation Rail Technologies, based
on a 1990 directive from the Minister of Transport. Given
that the period for technological development specified in
the Basic Plan concluded in fiscal 2016, the Central Japan
Railway Company and the Railway Technical Research In-
stitute reported to the 20th Technological Evaluation Com-
mittee for Superconductive Magnetic Levitation Rail re-
garding the future direction for technological development
in February 2017. This report was reviewed and accepted.
As a result, the MLIT approved changes to the Basic Plan
for the Development of Superconductive Magnetic Levita-
tion Rail Technologies in March 2017.
Superconductive linear technology can
be considered an innovation that has been
through multiple verifications of safety,
created through long years of technological
development and proving trials conducted
jointly by government and private enter-
prise. In the future, the MLIT will make the
most of the socially-implemented super-
conductive linear technologies to link ma-
jor cities and create “super-mega-regions,”
will support initiatives for regional revital-
ization (access roads, development of areas

Figure 2-2-25

iTown|Rlanning
UsingjthelLlinear;
ChuolShinkansen

exchange

Examples of Town Planning Initiatives

Figure 2-2-24 . .
along the Linear Chuo Shinkansen Route
Prefecture Designation Respopsmle Date
entity
Toward the realization of “true
Tokyo reglon—bu!ldlng in which Tlokyo Tokyo November
" and regional areas flourish "
Metropolitan " X Metropolitan 2015
together” — Comprehensive
Strategy for Tokyo —
Kanagawa Plan for the Establishment of a August
g Center for Wide-area Exchange = Sagamihara City 9
Prefecture . . X 2016
in Sagamihara City
Nagano Basic Vision for Development June
9 of Areas Around Linear Chuo lida City
Prefecture . R 2015
Shinkansen Stations
Gifu Prefecture
. Basic Plan for Development Study Group for
Gifu X Strategy Regard- March
of Areas Around Linear Chuo : A
Prefecture . s ing Utilization of 2015
Shinkansen in Gifu Prefecture .
the Linear Chuo
Shinkansen
Aichi Vision for Town Planning Around Nagova Cit September
Prefecture Nagoya Station 9oy Y 2014
Source) MLIT

Town Planning Using the Linear Chuo Shinkansen

EEEROOES

EREBH

Tigs City Web Sita

“Creation of ciies va clustering
and cooperaion of ubs

Gentral hub

Hub for
exchange
(Toyamago)

Transport hub

o
% Hanspart huo
o

Regional hub

around stations, development of tourist

areas, provision of public transport, etc.),
and will work toward the international de-
ployment of superconductive linear tech-
nologies by urging their introduction in the
US. These efforts can be expected to boost

Source) Materials presented by lida City to the Inadani Municipal Government Conference on the Utilization of the

Establishment of the Linear Chuo Shiinkansen in Regional Development (January 2017)

linkage between cities via higher-speed

travel, increase the international competitiveness of major cities, realize redundancy as a preparation for disasters such as

a Nankai Trough earthquake, and contribute to regional revitalization and international initiatives using superconductive

linear technologies (Figures 2-2-24 and 2-2-25).
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M Responses to the sharing economy

The sharing economy is described as “activities con- Projected Increase in Revenues in the

tributing to economic revitalization, which make usable Figure 2-2-26 Sharing Economy Industry

assets, etc. (including intangible assets such as skills and | (1 billion US dollars)

time) possessed by individuals, etc., available for use by | *°°[ e
other individuals, etc., via Internet-based matching plat- | >°°[ T 388
forms” (“Interim Report of the Sharing Economy Review | 200
Meeting”N°t® 5%). By enabling existing resources to be used | 220 T T
efficiently and allowing individuals to provide and receive | 20| T
a wide range of services, the sharing economy can contrib- | 190 [T e
ute to the resolution of problems facing Japan via the cre- | 100 77
ation of new solutions and innovation. At the same time, | S0[ T TR - - - - I
however, the sharing economy presents a number of issues, 0 2013 2025 (Yean

including protecting the privacy of users, ensuring safety, o , , ,
(Note) P2P loans, crowd funding financing, online staffing, P2P accommodation services,

1 171 1 - car sharing and music and video streaming
Creatlng mles and harmOHIZIHg the new economy Wlth ex Source) Prepared by the MLIT from PwC “The sharing economy — sizing the revenue op-
isting lifestyles. portunity’

The scale of the global sharing economy market is ex-
pected to reach approximately 335 billion US dollars in 2025t %¢ (Figure 2-2-26). In Japan itself, some sharing services
have begun to be provided by businesses originating overseas, among others, making responses essential.

(Responses to home sharing)

Internet-based services matching individuals for home-sharing have recently taken off throughout the world, and in
Japan also, home-sharing services utilizing these matching services are rapidly becoming more widespread.

The MLIT believes that the use of home-sharing services will be important in responding to issues such as satisfying
the needs of the rapidly increasing number of foreign visitors to Japan and the lack of sufficient accommodation to meet
demand in large cities, and that in realizing the use of these services, it will be an urgent task to create rules with a focus on
ensuring public hygiene and avoiding problems, for example with local residents, and to respond to illegal home-sharing
(operating a hotel business without permission). Given this, the Ministry presented a draft bill concerning the residential
accommodation business to the Diet in March 2017. The bill was passed on June 9.

(Responses to car sharing)
In 2014, the MLIT published “Concerning the Treatment of One-way Car Sharing in Rent-A-Car-Type Car Sharing.”
This statement indicated that when rent-a-car-type car sharing was conducted via a one-way arrangement, when it is rec-

uoleAoUU| JO UolBBI) PUR S1080id 10|id Bulpiebey senss| pue piemol spoyd ussald ¢, Jel,deqo

ognized that vehicle management can be implemented through the use of IT, etc., irrespective of whether the handover or
the return of the vehicle is conducted in an off-street parking facility, this parking facility can be authorized as a vehicle
allocation office, and this office can be recognized as the base for the use of the vehicle, as stipulated in Article 7, Item
1(5) of the Road Transport Vehicle Act.

As a result, the number of vehicles used in one-way rent-a-car-type car sharing increased from 160 at the end of fiscal
2014 to 460 at the end of fiscal 2015, an almost three-fold increase.

In order to promote further social implementation, in fiscal 2016, the Ministry conducted social trials of car sharing
involving small vehicles using the road space and social trials of high-speed buses and car sharing (Figure 2-2-27).

Note 55 Comprehensive Information Technology (IT) Strategy Office, Cabinet Secretariat (November 2016)
Note 56 As of 2013, the scale of the industry is reported to have been approximately 15 billion US dollars.
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Figure 2-2-27 Overview of Social Trial of High-speed Buses and Car Sharing (Hamamatsu Interchange Parking Area)

Trial venue: Hamamatsu Interchange parking area (Higashi Ward, Hamamatsu City, Shizuoka Prefecture)
Participants: Enshu Railway Co., Ltd. / Times24 Co., Ltd.
Trial period: November 15, 2016 (Tues) — October 31, 2017 (Tues) (scheduled)

Map of trial position Method of use of car sharing
Shizuoka |, o oS peiafe il
|Prefecture /' | Tomei Expressway _ |Hamamatsu IC|= [F|OW up to use of car sharing]
Ay g - Hamarﬁatsu‘l»@ @ @ -l Parking area
| Koike Town_ | Ichlno Town 51 £ | = Users — L= Q
TH Sh|m0|sh|da 'rl'pwn L el Booking of e
: i i o | ¥4 car-share vehicle
Hamamatsu Interchange| ' = - b el N
king area yhs s i[ﬂ;@"
parki g e Receipt of car-share vehlcle

=

Bara“ma Town B

Hamamatsu _Clty

High-speed bus Travel to destination in car-share vehicle

Car-share area
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Wait\ngf

- room
Parking Pedest

lofNes22ll ~oorox 100 m)
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j-umoy! 00231;[3
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(Responses to ride sharing)
“Ride sharing"°*® 57" using private cars is predicated on the driver of the private car having sole responsibility for the
carriage of passengers, without any entity being responsible for operational management, vehicle maintenance, etc. The
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acceptance of compensation for the carriage of passengers under these conditions presents problems from perspectives
including the guarantee of safety and the protection of users, and necessitates extremely careful consideration.

It should be noted that ride sharing using private cars is prohibited in countries including Germany, France, Britain
(London), and South Korea.

At the same time, the Ministry believes that in Japan, it will be important to increase convenience and productivity
in legal passenger carriage services that are acceptable to society using ICT, and has set aside the necessary expenses
for proving trials toward the realization of new services including, for taxis, an advance fare confirmation service and a
ride-sharing service using smartphone taxi booking apps in its draft budget for fiscal 2017.

Note 57 A service in which the driver of a private car uses that car to convey another person to a destination for money. Smartphone apps,
etc., act as the intermediary between the driver and the passenger.
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Column

A Medium- and Long-Distance Ride Matching Service

According to the Road Transportation Act, individually owned automobiles are not, as a rule, permitted to pro-
vide transport for pay. On the other hand, when a driver receives compensation from a passenger for expenses
that he or she would not have incurred without taking such a trip, such as gasoline costs, highway tolls, and
parking fees, this does not count as transport for pay, so it is outside the purview of the Road Transportation Act.

The medium- and long-distance ride matching service “notteco” began offering its services in 2007. It
matches drivers with riders who pay for their share of gasoline costs and highway tolls.

This service recruits riders over the Internet, and the gasoline and highway toll expenses involved in the
trip are shared among the riders. Since ride sharing increases the number of persons per vehicle and reduc-
es the number of vehicles on the road, it contributes to lessening the burden on the environment, alleviating
traffic congestion, and solving the problem of finding a parking space.

The company announced in the spring of 2017 that it has begun an experimental project in Teshio Town,
Hokkaido, where obtaining transportation for everyday needs has become a problem. It is experimenting
with a new means of transport that will link Teshio with the city of Wakkanai City, conducting a pilot project
in cooperation with Teshio Town.

Figure 2-2-28  Schema of the Medium- and Long-distance Ride Matching Service
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M Fire-resistant timber materials, etc.

Timber materials are a recyclable and renewable resource, and the use of timber materials in housing and construction, etc.,
helps to revitalize forests, and is important from the perspectives of regional revitalization and responses to global warming.

Public buildings are highly visible and have a high symbolic value, and the construction of public buildings from wood
could therefore be expected to increase awareness of the importance of using timber materials and of the virtues of wood.
However, after the war, as Japan sought to create cities that would not be prone to the threat of fire, demand for highly
fire-resistant buildings increased, and at the same time, there were concerns that large-scale felling during the postwar
reconstruction period would deplete Japan’s forestry resources and devastate the national land. Because of this, there was
a period in which the use of timber materials in public buildings was controlled, and even today, the level of use of timber
materials is low. Against this background, the Act on the Promotion of the Use of Timber Materials in Public Buildings, etc.
(Act No. 36 of 2010) entered into force in October 2010. With the goal of increasing demand for the entire range of timber
materials, including the realization of a ripple effect to the construction of normal buildings such as residences, this Act
seeks to promote the use of timber materials with an emphasis on public buildings, in which the rate of timber construction
is low and latent demand can be projected. The inclusion of stipulations regarding performance in building standards in
the 2000 revision of the Building Standards Law represents another starting point. Demand for and expectations of timber
construction are increasing, and a variety of businesses are currently engaged in the development of timber materials.
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Seeking to promote the use of timber materials, since 2011 the MLIT has conducted fire tests and other tests on actual
large-scale timber buildings, and is studying safety in relation to fire, for example performance in the rapid prevention

of the spread of fire. In addition, following the enactment of the Act on the Promotion of the Use of Timber Materials in
Public Buildings, etc., in March 2013, the Ministry formulated Guidelines for the Construction of Fire-resistant Timber
Buildings (Government Facilities), which compiles technical items relevant to the construction of fire-resistant timber
buildings, a subject involving a high degree of technical difficulty. In June 2013, the Ministry formulated Guidelines for
Introducing the Use of Timber Materials to Government Buildings, which compiles technical items related to the use of
timber materials, chiefly at the design stage, and focuses mainly on buildings used for applications other than as office
buildings. These were followed in May 2015 by Points to Consider in relation to the Rational Design of Timber Gov-
ernment Buildings, which seeks to assist contractors and designers with little experience of timber buildings working
on government building projects in implementing rational design, covering details that affect the construction cost and
period, such as procurement of timber materials, selection of timber materials for major structural sections, and examina-
tion of joint sections, and in May 2016 by Points to Consider in relation to Maintenance that will contribute to Adequate
Preservation of Government Facilities using Timber Materials (Draft).

In addition, in April 2016, the Ministry of Agriculture, Forestry and Fisheries and others revised the Plan to Promote the
Use of Timber Materials in Government Buildings. In addition to formulating a new Technology Basic Plan, the MLIT is
continuing to work toward the creation of new construction materials and new construction methods for the timber build-
ing market and to realize their implementation, for example by conducting projects that take the lead in timber building
technologies in order to increase demand for timber materials, while maintaining a focus on building safety.

Other than this, in addition to the use of timber construction and the use of wood in interior fittings for the venues to
be used for the 2020 Tokyo Olympics and Paralympics, further progress in the use of a diverse range of timber materials,
including cross-laminated timber (CLT"°* *8) and new timber members, can be expected.

l Construction of LNG bunkering bases

Compared to fuel oil, natural gas displays excellent environmental performance, emitting minimal carbon dioxide,
nitrogen oxide and sulfur oxide, and there is already a global transition underway from the use of oil to the use of natural
gas for land-based applications.

At sea also, a transition from the use of conventional petroleum-based fuels to the use of clean LNG fuelsM°® %, which
present a lower environmental burden, has begun; for example, special marine zones have been established in North Amer-
ica and Europe in which regulations on exhaust gas emissions from ships are more stringent, and the International Maritime
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Organization (IMO) decided in October 2016 to begin strengthening regulations on the sulfur concentration in ship fuels in
ordinary waters, including around Japan from 2020. In North America and Europe, which have pioneered vessel exhaust
gas regulations, container, cruise and other ships able to use LNG as fuel are appearing. Looking to the future, it will be
essential to promote the use of LNG fuel in ships in the Asian region also as regulations become more stringent.

In Japan, two companies, Tokyo Gas (which has been conducting studies in the area since the latter half of the 1950s)
and the Tokyo Electric Power Company, its partner in the joint project, have built the world's first joint LNG supply sys-
tem for power generation and gas supply. In August 2015, the LNG-fueled ship Sakigake was introduced. A tugboat able
to use LNG as fuel, the Sakigake is a ship that provides assistance when large ships that are unable to turn in a small radius
enter or leave port and dock or leave shore. Because it is necessary for the ship to move ships and structures much larger
than itself, it is provided with powerful engines, enabling the realization of operation as a tugboat, which are subjected to
the most severe fluctuations in load of any ships. At present, the Sakigake operates in the ports of Yokohama and Kawa-
saki, and is supplied with LNG fuel using a truck-to-ship method.

Singapore is a central location for fuel oil bunkering (the supply of fuel to ships), but while the nation is making active
efforts in the area of LNG bunkering, it is lacking in LNG base facilities, and it lacks expertise in the operation of, and
the supply of fuel to, LNG-fueled ships. As a result, at present, there are almost no LNG bunkering bases in the Asian

Note 58 Cross-laminated timber is a laminated and bonded timber construction material formed such that the direction of the fibers in
each laminated board is at right angles to the fibers in the surrounding boards.

Note 59 LNG is an abbreviation of liquefied natural gas. It is natural gas that has been chilled to -162 degrees or below, turning it into a
liquid. Because it is necessary to store LNG under high pressure, it is essential to establish infrastructure for pressure manage-
ment, etc.
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region. Japan is the world’s largest importer of LNG, possesses a large number of existing LNG bases contiguous to the
port of Yokohama, operates the Sakigake and has begun LNG bunkering for the vessel. The potential for taking the lead in

the area of LNG bunkering in cooperation with Singapore by exploiting these advantages is now under study. In October
2016, in an effort to promote the introduction of LNG-fueled ships, a memorandum of understanding (MOU) concerning
cooperation in the development of LNG as a maritime fuel was signed by eight representatives of seven countries, includ-
ing Japan and Singapore, looking toward the creation of an international network of LNG bunkering bases.

In an effort to advance the creation of bunkering bases in Japanese ports and to promote the introduction of, and stim-
ulate demand for, LNG-fueled ships that will reduce the burden on the maritime environment, the Review Committee for
Measures toward the Establishment of an LNG Bunkering Base in the Port of Yokohama'°'® € was established in June
2016. The importance of Japan taking the initiative and assuming a leadership role in this area has been reported to the
Committee. With the participation of experts, private sector businesses and relevant government agencies, the MLIT
launched the Review Committee for Technologies for the Realization of LNG-fueled Work Vessels in December 2016
as a technological review committee looking toward the use of LNG as a fuel for work vessels employed by regional
development bureaus and the like. Adhering to the guideline of studying LNG fueling with marine environment improve-
ment vessels as model vessels, the committee examined matters including problems and design conditions related to the
installation of LNG-fueled equipment.

Figure 2-2-29 The Orientation Japan Should Adopt in Relation to LNG Bunkering
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Source) MLIT

The MLIT will continue to advance the creation of LNG bunkering systems for large vessels in Japan's ports, in ad-
vance of the rest of the Asian region, and to ensure that Japan takes the lead in international cooperation. By increasing
the number of visits to Japanese ports by LNG-fueled vessels, these initiatives can be expected to contribute to enhancing
the international competitiveness of Japan’s ports and to stimulating economic growth in Japan.

Section 3

In this section, we use investigations regarding innovation and other materials to analyze the condition and issues of

Note 60 Looking toward the creation of LNG bunkering bases in the Asian region in cooperation with the Port of Singapore and other
ports, the committee is studying the establishment of Japan's first bunkering base in the Port of Yokohama, a strategic interna-
tional container port.

WHITE PAPER ON LAND, INFRASTRUCTURE, TRANSPORT AND TOURISM IN JAPAN 2017 /5



Section 3 Issues in Innovation in the National Land and Transport Sectors, and Requirements for Future Efforts toward Innovation

innovation activities in industries related to national land and transport. In addition, we use the results of an attitude survey
(national attitude survey) we administered to the general public to clarify the conditions under which society will accept

new technologies and services, and discuss the creation of further innovation in the national land and transport sectors and
what will be required of pilot projects in the future.

n Present State and Issues in Innovation in the National Land and Transport Sectors

(1) Corporate Efforts and Issues

The following is an analysis of the innovation realization and the state and issues of innovation activities in industries
related to national land and transport (the construction industry, the real estate and rental and leasing industry, the trans-
port and postal services industry, and the lodging, food and beverage services industry), based largely on the results of

Note 61

the Fourth Round of the Japanese National Innovation Survey conducted by the National Institute of Science and

Technology Policy of the Ministry of Education, Culture, Sports, Science and Technology (MEXT).

(Innovation realization and the implementation status of innovation activities)

Of the companies involved in land, infrastructure, trans- Percentage of Companies that Realize

port and tourism that realize innovation (companies that Figure 2-3-1 Innovation (Out of All Companies)
realize product innovation, process innovation, marketing Lodging/food and : : : : : :
innovation or organizational innovation)N°*® 62, 46% in the rkie,v g S e ety L,,,,is,,,l ,,,,, 1
. . . . . | Real estate/ 38 I : !
lodging, food and beverage services industry realize in- | rental and leasing industry | | | i ! 1
novation, which is greater than the 40% average for all ET'anSpm/p(’StalseMces ety i e i :
industries. In contrast, the figures for the real estate and | 1 Construction industry |EEEE ;,21,,;,,,,1,,,,,:1 3
rental and leasing industry (38%), the construction industry Services industry 4;0 |
(31%), and the transport and postal services industry (24%) Manufacturing industry 49 :
are below average (Figure 2-3-1). Overall : 4?0 | ‘

0 10 20 30 40 50 60(%)

Note: The percentage of companies that realize innovation in a given industry is the number
of innovation-realizing companies divided by the total number of companies in that
industry.

Source) Prepared by the MLIT based on the “Fourth Japanese National Innovation Survey

Statistical Report” by the National Institute of Science and Technology Policy under
MEXT
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Note 61 A general statistical survey implemented in October 2015 by the National Institute of Science and Technology Policy under MEXT.
The Fourth Round of the Japanese National Innovation Survey investigated corporate activities executed during the three-year
survey reference period from FY2012 to FY2014. The survey population comprised 380,224 private companies with at least 10
full-time employees. A questionnaire was administered to a sample of 24,825 companies selected from the population, and
12,526 companies returned valid responses (a valid response rate of 50%).

Note 62 In the Fourth Round of the Japanese National Innovation Survey, innovation was classified into the following four categories: (i)
Product Innovation: The introduction of new or vastly improved products or services into the market; (ii) Process Innovation: The
introduction of new or vastly improved manufacturing processes or distribution methods within the company; (i) Marketing Inno-
vation: Sweeping changes to product or service design or packaging, and the introduction of new marketing methods regarding
sales channels, merchandising methods or pricing methods within the company; (iv) Organizational Innovation: The introduction
of new methods within the company regarding business practices, workplace organization or external relations.
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The survey also investigated the implementation status

Figure 2-3-2 Percentage of Companies that Implement
of innovation activities regarding product innovation and Innovation Activities (Out of All Companies)
process innovation™°®® ¢, Overall, 23% of companies im- Lodging/food and T _—_ 3

. . o . beverage services industry ; 2 ' s ; 1 1 |
plement innovation activities regarding product or process Real estate/ A5 O 3 3 3
. 3 . rental and leasing industry i ; . : : . i
innovation, and 20% are actually realizing product or pro- Transport/postal services industry Wy &)
cess innovation; most companies implementing innovation Construction industry [778! e percentags of companies
| | | | at implement innovation
e .. . . . ! | ! | i hi Il I
activities are actually realizing product or process innova- Services industry |08 SABROOUNZL | 0L,
tion. This demonstrates that the low percentage of com- Manufacturing industry BEOOOOE Sy Johnntic] |
panies that implement innovation activities in industries Overall [N I200 40 0
related to national land and transport is connected to the 0 5 10 15 20 25 30 35 40 (%)

low percentage of companies actually realizing innovation | |1~ comoanies that realize innovation |

(Fi gure 2-3 -2). Companies that implement innovation activities that have not realized innovation

Note: The percentage of companies that implement innovation activities in a given industry

is the number of companies that implement innovation activities divided by the total
number of companies in that industry.

Source) Prepared by the MLIT based on “the Fourth Round of the Japanese National Inno-
vation Survey Statistical Report” by the National Institute of Science and Technol-
ogy Policy under MEXT

(Obstacles to innovation)

In line with overall trends, many companies indicated the lack of skilled employees, the lack of quality ideas, and the
pursuit of immediate sales and profits as obstacles to innovation (Figure 2-3-3).

As for individual industries, a high percentage of companies in the lodging, food and beverage services industry in-
dicated the lack of internal funding and other financial problems as obstacles. One major reason for this is the burden of
investing in facilities and the like faced by hotels and Japanese inns, which are included in the lodging, food and beverage
services industry, and which use buildings and facilities to provide services to customers. According to the FY2015 Basic
Survey on Small and Medium Enterprises conducted by the Small and Medium Enterprise Agency (Figure 2-3-4), the
fixed asset ratio (the ratio of fixed assets (buildings, land, etc.) to net assets) of the lodging industry and food and beverage
services industry was 697%, and the debt ratio (the ratio of debt (loans, etc.) to net assets) was 827%, both of which are
substantially higher than those of other industries (Figure 2-3-4). The fact that loans from financial institutions and the

like are invested in fixed assets is one reason investment in innovation is so limited.
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Note 63 Companies that implement innovation activities are defined as companies that actually realized product or process innovation,
and companies that implemented activities toward realizing product or process innovation, but ceased those activities before
they actually realized innovation.
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(Ef‘forts toward open innovation, etc.) Figure 2-3-5 Cooperation with Other Companies/Organizations in the
As for the percentage of companies that Implementation of Innovation Activities
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Internal funding used for research expenditures as a percentage of gross sales
External funding used for research expenditures as a percentage of gross sales

Note: These figures are percentages of research expenditures as a percentage of gross
sales for companies that conduct research and development.
Source) Prepared by the MLIT based on the “FY2016 Survey of Research and Develop-
ment (MIC)"

(Outcomes of innovation realization)

Now we will focus on the achievement of outcomes of innovation realization.

We will compare the achievement of two outcomes of product innovation: Developing new markets (market develop-
ment), and maintaining and improving customer and product unit prices through the creation of high value-added (cre-
ation of high value-added). As for market development, 58% of companies in the transport and postal services industry
achieved outcomes that exceeded their targets, a level of achievement that is greater than the overall figure of 43%. In
contrast, companies in some industries are not well suited to proactive efforts toward market development; the level of
target achievement among companies in the lodging, food and beverage services industry and real estate and rental and
leasing industry are 33% and 32%, respectively, and a high percentage of companies in those industries make no efforts
toward market development (Figure 2-3-7). As for the creation of high value addition, 20% of companies in the construc-
tion industry produced outcomes that exceeded their targets, which is extremely low compared to the 45% of overall
companies that achieved their targets (Figure 2-3-8). This is likely because companies in the construction industry win
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Section 3

Issues in Innovation in the National Land and Transport Sectors, and Requirements for Future Efforts toward Innovation

business by executing various kinds of construction to meet buyers’ demands, and could be related to the lack of research

and development investment demonstrated in Figure 2-3-6.

In addition, a substantially high percentage of companies in the construction industry indicated that they did not verify

outcomes in terms of market development (30%) or the creation of high value addition (27%).

Outcomes from the Realization of Prod-
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vation Survey Statistical Report” by the National Institute of Science and Technol-

ogy Policy under MEXT

Outcomes from the Realization of Product Innovation

(Target: Maintaining and Improving Customer/Product

Unit Prices through the Creation of High Value-Added)
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Next, we will look at two outcomes of process innovation: cost reduction, and improving capacity and flexibility to deal

with demand fluctuations (readiness for demand fluctuations). As for cost reduction, 64% of companies in the lodging,

food and beverage services industry produced outcomes that exceeded targets, which is greater than the overall figure

of 50% (Figure 2-3-9). As for readiness for demand fluctuations, 62% of companies in the transport and postal services

industry produced outcomes that exceeded targets (Figure 2-3-10).

A substantially high percentage (34%) of companies in the construction industry indicated that they did not verify out-

comes in terms of cost reduction or readiness for demand fluctuations.

Outcomes from the Realization of Pro-
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Source) Prepared by the MLIT based on “the Fourth Round of the Japanese National Inno-
vation Survey Statistical Report” by the National Institute of Science and Technol-

ogy Policy under MEXT

Outcomes from the Realization of Process

Figure 2-3-10 Innovation (Target: Improving Capacity/
Flexibility to Deal with Demand Fluctuations)
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Companies in the transport and postal services industry are steadily achieving targets in both product and process

innovation. Companies in this industry emphasize cooperation with customers and clients with needs in the course of im-

plementing innovation activities, and this could be linked to the realization of product and process innovation. In contrast,

the level of target achievement through innovation in the construction industry is low for all outcome items. In addition,

a high percentage of companies in the construction industry do not verify outcomes, and there is a need to implement

effective innovation activities, and for governments and the industry as a whole to continue to build systems to proactively

and effectively use and evaluate new technologies and the like.
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(Response to societal challenges)

As a country that leads the way in tackling societal challenges, Japan must take action in response to a variety of so-

cietal challenges. Although these societal challenges can be interpreted as business opportunities, few companies have
taken the initiative to create research and development themes that address them. While 38.3% of companies believe that
Japan's declining birthrate offers opportunities for business development (Figure 2-3-11), only 15.0% of companies have
created research and development themes that address Japan's declining birthrate (Figure 2-3-12). Companies recognize
that this development can be positive for business in the future, but their prioritization of immediate sales and profits and
the difficulty companies face in attempting to formulate resolutions or markets on their own could explain why none are
able to conduct targeted research and development.

Business Development Opportunities
Presented by Societal Challenges

Creation of Research and Development

Figure 2-3-11
< Themes Inspired by Societal Challenges

Figure 2-3-12

Question: Do you believe that the following societal challenges could contribute
to the development of your company’s business sector in the future?

Question: Does your company create research and development themes
that address future societal challenges?
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from METI

(2) Public Awareness of Innovation

We create many

[ We want to in the future

We create some

We have no intention to,
now or in the future

from METI

Figure 2-3-13

The MLIT conducted a national atti-

tude survey to explore the extent to which
society has incorporated new technolo-
gies and services in the national land and
transport sectors, and to gauge the need for

National Land/Infrastructure Improvement
Sector

+Citizen reporting of infrastructure deficien-
cies, participation in maintenance

*SNS disaster information systems

+Navigation systems to assist in evacuation

+Compact cities

*Intelligent robots for work in the field

*Robots for disasters

+Buried sensor-linked warning/evacuation
assistance systems

+Technology that integrates accident history
and geographic information

+Train car preventive maintenance/malfunc-
tion prediction systems

- Satellite-linked disaster prevention
systems

Source) MLIT, “National Attitude Survey”

Transport Sector

+Fully autonomous vehicles
«Driver-assistance systems
*Ride sharing

+Linear Shinkansen

«Traffic accident prevention

sensors

+Real-time traffic information

services

+Connected cars

+Automated delivery services
*Home delivery using drones

+Seamless positional informa-

tion, inside or outside

+Navigation systems for

elderly people or disabled
people

Source) Prepared by the MLIT based on the “FY2012 Industrial Technology Survey Report”

New Technologies/Service Categories in the National Atti-
tude Survey

Lifestyle Sector

«Private residence accommo-
dation services

+Telecommuting

«Distribution of existing
housing

*Smart housing

«Living assistance robots for
home use

«Virtual reality tourism

+Home use of augmented re-
ality/virtual reality technology

+Home delivery boxes

*Shared housing
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Section 3 Issues in Innovation in the National Land and Transport Sectors, and Requirements for Future Efforts toward Innovation

implementing pilot projectsN°'® ®4, The following are observations based on the results of that survey. Note that results of
the survey, which investigated the degree of recognition of specific new technologies and services, as well as the public’s

interest in using them and requirements for bringing them into widespread use, were consolidated and aggregated into
three categories: the national land and infrastructure improvement sector, the transport sector, and the sector involving
living (the lifestyle sector) (Figure 2-3-13).

(Recognition, interest, and requirements for widespread use)

As for sector-specific recognition of and interest in using new technologies and services, only 13.5% of respondents in-
dicated that they recognized or understood technologies and services in the national land and infrastructure improvement
sector, the lowest degree of recognition among the three sectors; however, 70.1% of respondents said that they wanted to
use those technologies and see those technologies realized, which was the highest percentage among the three sectors. The
national land and infrastructure improvement sector involves many new technologies and services related to disaster pre-
vention and reduction; the strong interest observed in the survey and factors such as the increasing intensity of disasters in
recent years suggest that the general public’s interest in disaster prevention, response and the like is increasing. However,
the public’s recognition and understanding of these new technologies and services is low, and pilot projects should include
elements for improving recognition (Figure 2-3-14, Figure 2-3-15).

In contrast, recognition in the lifestyle sector was the highest among the three sectors, but interest was the lowest; pilot
projects should include elements for the formation of an environment that makes the technologies and services easy for
the general public to accept.

Recognition of New Technologies/ Interest in Using New Technologies/
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Figure 2-3-14 . Figure 2-3-15 )
9 Services (By Sector) 9 Services (By Sector)
0 2 6 20 40 60 80 100 (%) 0 20 40 60 80 100 (%)
A" 1335 ‘ S e N I A L 70.1
National land/infrastructure ! Jynpn National land/infrastructure ! IHII I
improvement sector i 10.9 IHIII!IIIH”H 63:1 improvement sector : 198 50.3 HIHIHl 15
V,,,,,;,?Jo IS T Y A S S ‘
T gy iy
Transporsector /8.0, 230 |||H||25 4 .HHH| a7 st |40, 3o i|||||||| 7 |H|HH| 183
i him
I ,,,,,4,09 1 |
1 [l / |I|||||Il
Lifestyle sector | 11.8 29.1 |;m|‘|m |H|H| 31.8 Lifestyle sector ' |||||||§”|H||H|| 27.6
1 Recognition/understanding of new technologies/services | i Desire to use new technologies/services and see them realized |
Strong understanding of new technologies/services Definite desire to use new technologies/services and see them realized
General understanding of new technologies/services Desire to use new technologies/services if possible and see them realized if possible
I Weak understanding of new technologies/services I No particular desire to use new technologies/services or see them realized
No recognition of new technologies/services Absolutely no desire to use new technologies/services or see them realized

Source) MLIT, “National Attitude Survey” Source) MLIT, “National Attitude Survey”

Note 64 The survey was administered online to individuals throughout Japan in March 2017 (1,500 people responded). The survey was
administered to 50 people in each of 30 categories: Two categories of gender (male, female), five categories of age range (20s,
30s, 40s, 50s, 60s), and three categories for place of residence (the three major metropolitan areas (which include Saitama
Prefecture, Chiba Prefecture, Tokyo Prefecture, Kanagawa Prefecture, Gifu Prefecture, Aichi Prefecture, Mie Prefecture, Kyoto
Prefecture, Osaka Prefecture, Hyogo Prefecture and Nara Prefecture), regional cities (addresses in prefectures and govern-
ment-designated cities other than those in the three major metropolitan areas), and other regions.
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Section 3

As for requirements bringing new tech-
nologies and services into widespread use,
compared to the other two sectors, for the
national land and infrastructure improve-
ment sector, a relatively high number of
respondents indicated the need to improve
convenience through an improvement in
functions and services and to establish en-
vironments and improve infrastructure for
use and operation (structural), as well as
many responses that indicated the need to
improve recognition and promote the ben-
efits of the new technologies and services
over existing technologies and services.
For the traffic sector, the highest number
of respondents indicated the need to en-
sure safety, establish safety and quality
standards, and ensure alternative means
of transport during emergencies; there is
likely a need to improve technical safety
as well as provide a psychological sense of

Figure 2-3-16

gies/Services (By Sector)

Other

Protecting privacy

Harmony with modern
lifestyles and society

Reducing usage fees,
prices and costs

Improving recognition,
promoting benefits

Ensuring safety, establishing safety/
quality standards, ensuring alternative
means of transport during emergencies

Creating rules for use/
operation (non-structural)

Establishing environments/improving
infrastructure for use/operation (structural)

Improving convenience through
improvement of functions/services
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security. For the lifestyle sector, compared to the other two sectors, a higher number of respondents indicated the need to

protect privacy and attain harmony with modern lifestyles and society; there is a need to mitigate the disharmony and new

risks caused by the introduction of new technologies and services (Figure 2-3-16).

Next, we will analyze trends for each topic.

(Disaster prevention and reduction)

We will examine six new technologies and services relat-

ed to disaster prevention and reduction in the national land
and infrastructure improvement sector: Satellite-linked
disaster prevention systems, technology that integrates
accident history and geographic information, buried sen-
sor-linked warning and evacuation assistance systems, ro-
bots for disasters, navigation systems to assist in evacua-
tion, and SNS disaster information systems.

Except for robots for disasters, fewer than 20% of re-
spondents indicated that they recognized and understood
these new technologies and services. Images of robots for
disasters being used in major earthquakes and disasters in
recent years have been broadcast in the media, which is
likely why recognition of robots for disasters is higher than
for the other five technologies and services (Figure 2-3-17).

Figure 2-3-17

Recognition of New Technologies/Ser-

vices (Disaster Prevention/Reduction)

Satellite-linked disaster
prevention systems

Technology that integrates accident
history and geographic information

Buried sensor-linked warning/
evacuation assistance systems
Robots for disasters
Navigation systems

to assist in evacuation

SNS disaster
information systems
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A large number of respondents indicat-
ed that improving convenience through Figure 2-3-18
improvement of functions and services is
required to bring these new technologies
and services into widespread use, but a
substantially higher number of respondents

indicated the need to ensure safety, estab-

Protecting privacy

Issues in Innovation in the National Land and Transport Sectors, and Requirements for Future Efforts toward Innovation

Requirements for the Widespread Use of New Technolo-
gies/Services (Disaster Prevention/Reduction)

0 5 10 15 20 25 30 35 40 (%)
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——— ] \
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. . Harmony with modern ;
lish safety and quality standards, ensure "festygs and society 22—
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. . Reducm_g usage fees, |y
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. . omoting benefits L
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. L N Ensuring safety, : : Saoe” ! !
In addition, more respondents indicated establishing safety/quality standards, |y, |
ensuring alternatlve means .of / '
the need to create rules for use and opera- transport during emergencies ; ; ! . 3 3
Creating rules for use/ |yummmmmmmmus— ~ 1> ; ;

tion (non-structural), improve recognition,
promote benefits, and protect privacy for
navigation systems to assist in evacuation
and SN disaster information systems than
for the other four new technologies and
services. Each and every member of the

operation (non-structural) . \

Establishing environments/ : : : AR PR
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operation (structural) ‘

| Improving convenience
: through improvement COLLUIU L g i g g i iy
I of functions/services

general public will come into direct contact

with these new technologies and services I Buried sensor-linked warning/evacuation assistance systems
. . . Robots for disasters
durlng disasters; there is a need to create === Navigation systems to assist in evacuation

Satellite-linked disaster prevention systems
Technology that integrates accident history and geographic information

SNS disaster information systems

rules for non-structural aspects as well as
to undertake efforts to improve recognition
and protect personal information (Figure
2-3-18).

(Sharing Economy)

What does the general public think about the new worl-
dview known as the sharing economy (Chapter 2, Section
2) and of the new services it creates? We will examine ride
sharing, private residence accommodation and shared hous-
ing. The youngest age range expressed the strongest interest
in using private residence accommodation and shared hous-
ing, but interest in using ride sharing was strongest among
people in their 50s; trends vary across age ranges (Figure
2-3-19) (Figure 2-3-20) (Figure 2-3-21).

Source) MLIT, “National Attitude Survey”

Figure 2-3-19 Ig;irge:)t in Using Ride Sharing (By Age
0 29 49 QO 89 100 (%)
so-s9 60 220 (A7l Z275
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s0-a950 253 [llllsesllINIT7sss
202050 zsa (NSO 7547
Very interested Interested
I Not very interested Completely uninterested

Source) MLIT, “National Attitude Survey”
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. Interest in Using Private Residence ; Interest in Using Shared Housing
Figure 2-3-20 Figure 2-3-21
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Source) MLIT, “National Attitude Survey”

As for requirements for the widespread
use of these new technologies and services,
for shared housing and private residence
accommodation, the highest number of
respondents indicated the need to protect
privacy; for ride sharing, the highest num-
ber of respondents indicated the need to
ensure safety, establish safety and quality
standards, and ensure alternative means of
transport during emergencies, followed by
the need to create rules for use and opera-
tion (non-structural) (Figure 2-3-22).

Source) MLIT, “National Attitude Survey”

Figure 2-3-22 Rfaquiremfants for tt]e Widespread Use of New Technolo-
gies/Services (Sharing Economy)

Other
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operation (structural) |||||||||||||||||||||||||||||
Improving convenience : |
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functions/services
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Source) MLIT, “National Attitude Survey”

(Logistics)
We will examine three new technologies and services . Interest in Using Home Delivery Boxes
.. . . igure 2-3-23
related to logistics: Home delivery boxes, home delivery (By Gender)
using drones, and automated delivery services using auton- 0 20 40 60 80 100 (%)
omous driving, etc. As for interest by gender, both male and : : : i . vy
Fene 11259 X ||||||.‘..;!...||||||/

female respondents indicated the strongest interest (over
60% for both genders) in using home delivery boxes over ; ; ;
. . . Hlll IH||||”||/ //
the other new technologies and services. Home delivery = Male|20.7 23 “”H”%ﬁ’.m 2
boxes continue to be introduced, mainly in the Greater To- 1 1 1
kyo area, and it appears that people recognize the benefits,
convenience and other positive aspects of this service. As
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I Not very interested 777 Completely uninterested

Source) MLIT, “National Attitude Survey”
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Section 3 Issues in Innovation in the National Land and Transport Sectors, and Requirements for Future Efforts toward Innovation

for home delivery using drones and automated delivery services, female respondents indicated lower interest than male
respondents (Figure 2-3-23) (Figure 2-3-24) (Figure 2-3-25).

Interest in Using Home Delivery by Interest in Using Automated Delivery

Figure 2-3-24 Drone (By Gender) Figure 2-3-25 Services (By Gender)

0 2‘0 4‘0 QO 8‘0 100 (%) 0 29 49 6‘0 8‘0 100 (%)
ren 15t M= 72 rorefEEAE 27 == 722
WRETRNETIN WA n

Very interested Interested Very interested Interested

I Not very interested Completely uninterested I Not very interested Completely uninterested

Source) MLIT, “National Attitude Survey” Source) MLIT, “National Attitude Survey”

As for requirements for the Wldespread Requirements for the Widespread Use of New Technologies/

use of these new technologies and services, Figure 2-3-26 Services (Logistics)

for home delivery using drones and auto-

mated delivery services, the highest num- Other 3/,_____%\\
ber of respondents indicated the need to Protecting privacy ‘ £ o |

ensure safety, establish safety and quality Harmony with modern

standards and ensure alternative means of ifestyles and society il

. . Reducing usage fees, g '
transport during emergencies. For home prices and costs W]
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technologies and services in the national

land and transport sectors, and efforts must 0 10 20 30 40 50 (%)

be undertaken in response to the status of
P Home delivery boxes Home delivery using drones  [lllllllll Automated delivery services

the development of innovation sectors,
Source) MLIT, “National Attitude Survey”

technologies and the like.

Requirements for Promoting Innovation in the National Land and Transport Sectors

In light of public awareness of innovation and the condition and issues of innovation activities in the national land and
transport sectors, we will focus on innovation creation and pilot projects in the following examination of requirements for
promoting innovation in the national land and transport sectors.

(1) Strengthening Innovation Creation Capacity
(Creating environments for a diverse range of people to flourish and introducing new technologies, etc., to improve productivity)

As in other industries, the lack of skilled human resources in industries related to national land and transport present
a major obstacle against innovation; innovation requires the efforts of a diverse range of people, and the creation of an
environment in which those people can flourish.

There is a strong perception of male-dominated workplaces in the construction and transport industries, and efforts are
being made throughout those industries to create environments where women can flourish and to reform those percep-
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tions. However, the efforts of a diverse range of people, including but not limited to women, are what brings the winds of
change into a company. It is crucial to avoid inflexible, conventional ways of thinking and make proactive efforts toward

human resources by developing work environments and education systems that cater to a wide range of people and styles
of working. Moreover, human resources assessment, smooth communication and other efforts are likely required to link
the flourishing of a diverse range of people to innovation.

In addition, new technologies, systems and the like are being introduced in various industries in pursuit of addressing
the lack of labor and improving production efficiency. These efforts lead to more opportunities to devote more time and
human resources to innovation activities; it is important to effectively and proactively use this extra time and these extra
human resources.

In addition to the efforts to improve productivity through the i-Construction initiative described in Chapter 2, Section
2, the MLIT and the construction industry are working to establish a Construction Career Boosting System for properly
evaluating the skills and experience of engineers, leading to improved treatment, and other aims (Figure 2-3-27). In addi-
tion, the Consortium for Securing and Developing Construction Industry Labor, which was established in October 2014,
encourages relevant organizations to secure and develop human resources and works to horizontally develop examples of
efforts; efforts such as these where entire industries act as one are important.

Figure 2-3-27 Construction Career-advancement System

Construction Career-advancement System

Registration *Personal information -~ Accumulation Employment Registration -Qualifications  Career path
*Social insurance e ——— history obtained
*Qualifications s +Training received /—

and more

UolBAOUUY JO UOIESID PUE S103[0id 10]Id BulpieBay sanss| pue p/emo] SLoyT Jussald ¢ JG].dBLIO

J
. Check information \ Highlight information” 0 ﬂ
on skilled workers \ on skilled workers
Example of information
L~ — =} on a skilled worker

Personal ‘ ‘

information 7Emp.loyment7

history .|

+ State of enroliment in [ Authenticates
social-insurance i . . . 4 -
7 . experience Expansion of opportunities « Improvements in job

 Streamlining of
site management

to receive orders
« Improvement in the
level and quality of construction,

schemes
) + Qualifications retained| | A
Authenticates| | |+ History of training
skills received

conditions
* Growth of
skilled workers

*Accumulated data are accessed by concerned parties in the construction industry according to the purpose for which they are used

Source) MLIT
(Stimulation of innovation activities through various Figure 2-3-28 Market Scale Shift to Domestic Crowd-
.. funding
fundraising methods)
. . -, 1 million JP
It is important to use various fundraising methods to pro- g(o 0316 fon JPY)

vide financial support to reduce cash deficits in the lodging, 0,000
. . . 50,
food and beverage services industry, as well as to stimulate

entrepreneurial activities and other actions in industries re- | 40:000
lated to national land and transport. 30,000
At present, the main methods of fundraising are direct

20,000
financing, namely through stocks and corporate bonds, and

o . e 10,0
indirect financing from financial institutions; however, the 0,000

f crowdfunding to rai n nline has increa in
use of crowdfunding to raise funds online has increased 2012 2013 2014 2015 2016 (Fiscal ea)

recent years as a method of direct financing (Figure 2-3- (Projected)

28) Crowdfunding enables businesses that may not have Source) Prepared by the MLIT based on “Domestic Crowdfunding Market Research Results
2016" by Yano Research Institute, Ltd.
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a track record but that exhibit novelty and promise to raise funds from supporters who find that the descriptions of those
businesses resonate with them; newly established companies, SMEs and other entities that have difficulty obtaining sup-
port from financial institutions are turning to crowdfunding. In addition, fundraising can generate interest in the market
for a company and serve as a marketing tool to help companies learn the market’s evaluation of them.

Crowdfunding has come into use in facility repairs in the tourism industry, and in the reconstruction of vacant houses
and old houses in the countryside and in other ways in real estate investment. In light of these developments, the Act to
Partially Amend the Act on Specified Joint Real Estate Ventures, which was established on May 26, 2017, sets out en-
vironment improvement, including computerization, to account for crowdfunding in addition to transactions conducted
on paper by specified joint real estate venturesN°® %, and relaxed the capital requirements for venture participation, and
otherwise promoted the entry of regional real estate companies, ventures with new ideas and other new entities into this
business (Figure 2-3-29).

Government aid must also be used effectively. For example, for support related to industrial promotion, it is important
to clarify the objectives of the support, and to flexibly determine support periods and methods that correspond to types of
business and projects in order to promote the ability of ventures to help themselves continue doing business. In the future,
we must promote innovation in the national land and transport sectors by stimulating entrepreneurial activity through
efforts to discover and cultivate venture companies, and not only through financial support. In addition, it is important to
work toward the widespread adoption of innovation by providing aid and other support to purchasers of new products and
services (and not only to the businesses that produce them), as is done with the eco-car tax reduction, the clean energy
vehicle introduction promotion subsidy, and the special tax measure for certified Long-Lasting Quality Housing.

Figure 2-3-29 Overview of the Act to Partially Amend the Act on Specified Joint Real Estate Ventures

Overview of the Amended Act

Creation of special treatment for Environment improvement Revision of regulations for promoting
small-scale specified joint real estate ventures for crowdfunding the formation of quality real estate stock
(OCreation of a category for small-scale specified (OEstablishment of regulations for online (ORevision of regulations for business with
joint real estate ventures with total investment, procedures regarding documents and the like professionals
etc., below a defined amount to encourage the delivered to investors prior to contract eAbolishment of regulations for terms and
participation of a wide variety of regional real estate conclusion ponaltlons in business with professional
companies and others in the business of (OEstablishment of regulations regarding investors .
reconstructing and using vacant houses, vacant required business management systems, sCreation of special treatment, etc., for
stores, etc. such as providing appropriate information and ventures that only do business with

institutional investors and other top
ORelaxation of capital requirements for ventures, shift other data to ventures who operate systems professional investors

to a five-year registration renewal system, and other for raising funds online

efforts to provide investor protection. OExpansion of the scope of participating

ventures using special-purpose companies
eExpansion of the scope of ventures

) Market scale shift to domestic crowdfunding
Examples of the reconstruction/use of vacant houses, etc.

. (x 100 million JPY) engaging in certain low-risk business
BOQ [ - (repairs, etc.) to include general investors
400 - Example of the use of -
300 special ventures
”””””””””””” T [~ Rebuilding a hotel built
200 - based on outdated

seismic resistance codes |
100 -------- - - R O into a hotel with high
environmental

FY2012  FY2013  FY2014  FY2015 FY2016 (Projected)| Performance

An old house renovated into an  Funaya houses renovated

operating lodging facility (Asuka  into a café/lodging (ine Source: Domestic Crowdfunding Market Research Results
Village Omotenashi Fund) Aburaya-no-Funaya Miyabi) 2016 by Yano Research Institute, Ltd.
Source) MLIT

(2) Promotion and Enhancement of Pilot Projects for Innovation
(Open innovation, open data)

The promotion of efforts toward open innovation in the national land and transport sectors is a critical part of the drive
to improve productivity and take action to tackle societal challenges.

To improve productivity, it is important to use ICT and know-how from other industries, and to make efforts to pro-
mote the development of new services and products and to improve production efficiency. For example, Pokémon Go, an
augmented reality game developed by the American company Niantic, Inc., was a social phenomenon, and cases in which

Note 65 Ventures that receive contributions in the association style and pay dividends to investors from profits from the sale or leasing of
real estate.
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the game was used to attract tourists and create business demonstrate how technological development and new services
from other industries can produce innovation in the national land and transport sectors. In addition, the cooperation with

customers and clients in the implementation of innovation activities in the transport and postal services industry is con-
nected to business development from the source of needs, and such cooperation in which venture companies and outside
companies complement lacking know-how can be a catalyst that creates new innovations.

Regarding global technical innovations that use Al, ICT and the like, Japan must band together to drive forward with
technological development and pilot projects. For example, autonomous driving technology requires technological devel-
opment that combines Al, sensor technology and a variety of other technologies. To move toward putting this technology
to practical use, the establishment of vehicle safety standards and rules for liability for damages and accidents and the like,
action to accommodate the technology on roads and other infrastructure, verification testing and other efforts to improve
public acceptance must be taken, and cooperation between industry, academia and government are critical toward this
endeavor.

As for the declining birthrate, aging population, environmental problems and other societal challenges, it is difficult
for private companies to project the future, formulate markets, and move forward with research and development and
project development on their own. Tackling societal challenges leads to new business opportunities for companies, and
the government must involve experts, private companies and others in the determination of approaches and formulation

of markets.
Finally, as computerization continues . .
Y p ) Figure 2-3-30 Overview and Uses of RESAS
to progress, efforts toward open data will
. . Industry map Examples of RESAS use
become more important. The Regional . - -
sing area; )
Economy and Society Analyzing System RESAS e e
. . the present
RESAS), provided by the Cabinet Of- V/ D\ state of regions
( )’ P y National government Seven Maps —*Use;r:; |rt|_dtr:stnal
fice, aggregates data from the public and statistical data Fromete
’ Economic censuses, (1) Industry Tourism map
rivate sectors and expresses how mone trade statistics, . ' :
p. P ] y foreign visitor consumer @) R(-)_glorllatlleconomlc - s e
circulates throughout regions, the nature trend surveys, etc. clrediation and other data
. . . () Agriculture, forestry i to compare
of transactions between regions, tourism and fishery indusries Lo e ey
. . (4) Tourism g g ¥k - 2 new cooperation
trends and demand, and other information Private sector stastical data s partners
. . . Teikoku Databank, 5) Population Municipal government
in chart, graph and other visual formats in R (6) Pop . compaf‘)iso%
. .. . . NTT Docomo, etc. (6) Consumption s
an effort to visualize information (Figure -
(7) Municipal government ) + Use graphs

2-3-30). Local governments use RESAS \_ " comparison / = and other data

to compare regions
— Discover regional

to fully understand the nationalities, trav- ) strengths/weaknesses
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el ranges and other information about for-

. . .. . . . Source) MLIT
eign tourists who visit their regions, which
enables them to extract priority areas and
countries in which to focus tourism promotion, and is useful in their development of tourism policy. Effectively opening
data from the private and public sectors in this way encourages the use of information and promotes voluntary innovation

activities by companies and local governments based on objective data.

(Creating a foundation for social acceptance of innovation)

As demonstrated by the national attitude survey and the efforts for the pilot project for autonomous driving described
previously, for society to accept new technologies and new services, it is necessary to ensure technological safety and
elicit a sense of safety in users and throughout society by establishing rules and conducting field testing. For example,
for the use of drones and other small unmanned aircraft in the logistics business, efforts are being made to establish an
environment that is conducive to commercialization of the technology, while the performance is improved, systems are
established, and other efforts are made to alleviate the general public’s uncertainty regarding the safety of the technology.

In addition, it is necessary to resolve the disharmony between the way the general public lives and regional societies,
and to establish environments in which innovations can be used effectively. For example, private residence lodging is
rapidly becoming common in Japan, but trouble with neighbors and other problems have become societal challenges. In
March 2017, the MLIT submitted a bill for private residence lodging business to the Diet, and the bill was passed into law

WHITE PAPER ON LAND, INFRASTRUCTURE, TRANSPORT AND TOURISM IN JAPAN 2017~ 89



T Section 3 Issues in Innovation in the National Land and Transport Sectors, and Requirements for Future Efforts toward Innovation

on June 9,2017, and is indicative of our efforts to promote the spread of sound private residence lodging services that take

regional circumstances into account.

(Establishing a PDCA cycle for innovation)

Among companies that realize innovation are many companies that have not achieved their targets or verified out-
comes. It is important to create a PDCA cycle in which current innovation activities are connected to subsequent inno-
vation activities through the establishment of targets and the verification of outcomes. It is also effective to standardize
evaluation criteria for quality, technology and other factors throughout industries and establish common best practices in
order to create targets for individual companies to aim for.
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