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NILIM News Letter

Director-General, National Institute for Land and
Infrastructure Management
Kazuhiro Nishikawa

On July 14, | took over the position of the Director-General of
the National Institute for Land and Infrastructure Management
(NILIM) of the Ministry of Land, Infrastructure, Transport and
Tourism (MLIT).

In 1978, I entered the Ministry of Construction (MOC), which
was the predecessor of MLIT, and was assigned to the Public
Works Research Institute (PWRI), which was the predecessor of
NILIM. Since then, | have spent the majority of over 30 years
being engaged in research in Tsukuba. During this time | have
experienced some great changes. Among them were the
reorganization of MOC and PWRI to become MLIT and NILIM
nine years ago. When these changes occurred, they might have
seemed like unimaginable unknowns. However, | am currently
feeling strongly that changes in the circumstances surrounding
our society are coming as even greater unknowns.

Here, | would like to express my opinion on how NILIM
should prepare itself to meet such challenging times as a national
research institute whose mission is to support the government.

A number of irreversible changes

Today, we are facing at least three fundamental changes in our
society. The first is climate change caused by global warming.
The second is falling population along with a declining birthrate
and aging society. And the third is the aging infrastructure. All of
these changes share the two following points; we have never
experienced them before, and there is no turning back. Thus,
there is no countermeasure in the past to copy and use as it is,
even though we may find some hints. This means that we must
study the true essence of these changes and consider what our
generation can do, and must do.

Climate change caused by global warming
As for the issue of climate change, there is still a variety of
debate regarding long-term predictions of global warming and
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the impact of CO, for global warming. Even the reports by the
Intergovernmental Panel on Climate Change (IPCC) are
restrained when they refer to these topics. However, rapid
global-level climate changes and extreme climatic phenomena
are keenly felt recent years even in Japan. Heavy rain which
excesses 100 millimeters per hour occurs more frequently than
ever. Disasters such as torrential downpours and tornadoes are
increasing. They occur so suddenly that there is no time to warn
residents, and cause serious damage in local area. To protect the
lives and property of Japanese population from such disasters,
NILIM have to find out possible and effective technical
countermeasures swiftly and propose them.

Falling population along with the declining birthrate and
aging society

| imagine that, until some time ago, many people thought that
declining birthrate, aging society, and falling population were
trends limited to the developed nations of Europe, which
experienced modernization ahead of other countries. However,
what is occurring in Japan now is not simple declining birthrate
and aging society, but an accelerated appearance of these
phenomena within a short period of time. And in this way, | think
that Japan is experiencing an encounter with the unknown.
Official predictions show that Japanese population will decline
at a very rapid rate, and we often hear the argument that to
address this trend we should hold down public investment to
improve infrastructure. However, is this really the proper course
to take? Rather, | believe that we must urgently improve
Japanese national land and infrastructure and establish
maintenance and management systems of them. This is how we
can make up for declining national strength, by allowing
efficient use of them and raising productivity.

Aging infrastructure

Aging of infrastructure can be seen as prolonged natural
disasters. These kind of disasters differ from ordinary natural
disasters in that they are not localized disasters, but they occur
everywhere simultaneously throughout the country after a
certain time span. If aging bridges and other road structures
throughout the country were to become nonfunctional one after
another, how seriously the Japanese economic activity would be
damaged. It could bring even more serious consequences than
natural disasters. In addition, countermeasures against aging
tend to be delayed because it happens slowly. This situation may
also apply to the various effects caused by long-term climate
change and the aging society.

Most of the facilities that make up infrastructure are built and
used individually unlike machines and electrical products that
are mass produced and always used in the same manner. For this
reason, the information such as facility lifetime or a way in
which aging is progress are unsuitable to treat statistically, so it is
extremely difficult and inconsistent to predict them about each
individual facility. Consequently, just as each person has his own
personality and lifestyle habits, facilities of infrastructure have
their own considerations that must be handled in a precise
manner. When | consider the difficulty and massiveness of this
challenge, it may be also regarded as an unknown.

When Genpei Akasegawa’s collection of essays titled
Rojinryoku (old people’s power) was a best seller, | remember
someone—I do not recall who—saying “well, this is the first
time I’ve ever been old” to express his anxiety and confusion
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which he feels when he finds his abilities are declining by aging.
Aging people tend to feel considerable confusion on their
disability, but gradually, they acquire ability to adapt to the
situation. The new ability is called “rojinryoku,” and it is an
advantage of aging people to be proud of. I remember the
expression was said in this context. To me, it is a good
expression rich in nuance. 1’m not sure how rojinryoku applies
to the aging of infrastructure. But | do think that the change in
mindset which is represented here may be helpful for us who are
responsible for identifying and resolving unknown problems
steadily one by one.

The roles NILIM must play

As a national research institute, NILIM has the following
mission. NILIM should provide timely and appropriate support
for MLIT so that it ensures smooth and efficient operations
concerning their technical policies—including formulation,
execution, management, and evaluation. If we are to tackle the
unknowns appropriately, | believe our most important tasks are
as follows; to improve forecast precision, to determine essential
problems of changes and identify countermeasures, and to
propose options to MLIT.

We would like to make a variety of challenges in order to
maintain and further develop the laboratory functions of NILIM.
And in this endeavor, | humbly request your kind support.
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Development of urban system technology to achieve
a low-carbon society based on hydrogen energy
systems (FY2009 -FY 2012)

Building Department

Emissions of carbon dioxide (CO,) from industrial and
residential sources accounted for 31.5% of all emissions in Japan
(FY2005), and the contribution from these sources has increased
by 40.5% compared with FY1990, far higher than that from
other sources. The economic growth of China, India and other
developing countries has destabilized the fossil fuel markets, as
supply has not kept pace with demand and prices have soared.
The world faces the urgent challenge of escaping from its
over-dependence on fossil fuels to supply its energy needs.

To mitigate global warming and ensure international
competitiveness in the energy field, it is a national priority to
develop urban energy systems based on hydrogen or fuel cell
technologies, which are promising energy sources to replace
fossil fuels. But in order to construct a society that does not
depend on fossil fuels, new concepts of urban energy systems are
needed to increase the efficiency of upstream energy supply by
reducing the energy demand (load) of individual buildings
downstream, and the technologies to support such concepts.
Entire cities must adopt policies which, while considering
economic efficiency, reduce both CO, emissions and
dependency on fossil fuels.

This research will examine urban energy systems using
hydrogen, which is an energy source not dependent on fossil
fuels, by (1) providing technological systems such as piping
installations to safely use hydrogen in urban areas, (2) studying
methods of reducing loads and using high-efficiency equipment
to reduce the energy consumed by buildings, and (3) analyzing
CO, emissions, fossil fuel dependency, and economic efficiency
using programs to evaluate urban energy systems.
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1. Development of hydrogen pipe installation and
other construction technologies for use inside
regions or buildings

Fuel cells and other technologies needed to use hydrogen are
progressing, but many issues must be solved before hydrogen
can be used on a regional scale or inside buildings. To be able to
handle hydrogen like city gas, safety technologies are crucial.
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This research will empirically study hydrogen pipe safety and
leak prevention technologies (detection, explosion prevention,
seismic resistance, etc.) and propose pipeline technology
guidelines that will allow hydrogen to be safely used in building
premises, buildings, and equipment.
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2. Development of total energy system technology to
use hydrogen in commercial building construction,
particularly in urban energy centers

To construct a society that does not depend on fossil fuels, the
demand for energy (load) in buildings must be lowered. To
utilize hydrogen and fuel cells, the energy demand of buildings
must be accurately predicted. It is also necessary to raise the
energy efficiency of air-conditioning and transport systems
which account for much of the energy consumed by commercial
buildings. This research clarified the characteristics of heat
sources for air-conditioning based on testing to evaluate the
performance of centralized air-conditioning systems and
distributed air-conditioning systems to raise the efficiency of
energy usage on the demand side, and studied energy-saving
design methods. To establish methods for predicting energy
demand and interior load by type of building, the state of use of
cold energy, heat energy, and electric power (lighting, office
equipment, etc.) are inventoried.

3. Development of methods of evaluating fossil fuel
dependency concerning hydrogen energy systems

In order to establish urban energy systems which use
hydrogen and fuel cell technologies, a method is needed for
evaluating various technologies for reducing CO, emissions and
fossil fuel dependency for entire cities while considering
economic efficiency. This research developed urban CO,
measurement tools and regional level demand prediction models
to verify the effectiveness of introducing hydrogen, fuel cells,
and other low carbonization technologies on the scale of a city
block or whole city, to study optimum designs of urban energy
systems.

Development of Technical Specifications for Free
Mobility Systems (Draft)
Road Department, Advanced Road Design and Safety Division

The Ministry of Land, Infrastructure, Transport and Tourism
has been conducting the Free Mobility Project since 2004, to
construct an environment in which information for the free
mobility, can be obtained at any time, anywhere, by everyone,
regardless of their physical condition, age, language, etc.
Feasibility tests were carried out under the various environments
throughout Japan to study both technological and system issues
in order to build the free mobility system using ubiquitous
computing technologies. The National Institute for Land and
Infrastructure Management proposed a draft of Technical
Specification for the Free Mobility System based on the result of
past studies and advice of academic experts for ensuring
interoperability of the system in different areas and accumulate
data with systematic rules in order to provide regular service
from 20009.

The free mobility system consists of place ID code, place ID
equipment, mobile terminal, service provider and database
system as shown in Fig.1. Place ID code and equipments are
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placed where information should be provided. Users can access
information separately managed in servers, using mobile
terminals. The most outstanding feature of this system is quick
updating of information, since constantly changing information
is separately managed by servers, without changing the place ID
code.

In the development of the free mobility system, it is important
to share information and promote enthusiastic and competitive
participation. Therefore, the Technical Specifications (draft)
attempt to clarify the target of service, while stipulating only
minimum specifications such as frequency of wave or data
format. This draft shows the basic requirements if the originality
or ingenuity for the system development is acceptable, and
prototypes of specifications that are verified in feasibility in the
experiments to assist practical use.

On the other hand, the Free Mobility System for disabled
people currently poses many risks, and the realization of a 100%
complete system is almost impossible. In order to promote the
system development, practical use is important, even though
some incomplete points of the system are left. NILIM examined
and described in the Technical Specifications (draft) realistic
measures that enhance feasibility of the system, such as detailing
in advance the characteristics and weaknesses of the system to
users, and using the system along with existing guidance
systems.

There are many issues yet to be resolved with regard to the
free mobility system. By introducing the technical specifications
and starting regular services, we expect that more in-depth
discussions on the vision of future infrastructure and utilization
based on characteristics of technologies.

GIS [ ) R e Ay
P EAT AL bata base etc.
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Figure 1. Outline of the Free Mobility System
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