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Prime Minister's Diary

TICAD VI IN NAIROBI, KENYA

Prime Minister Abe receives a round of applause from his co-chairs at TICAD VI, Uhuru Kenyatta, President of Kenya, and Idriss Deby Itno,
President of the Republic of Chad.

P

rime Minister Shinzo Abe attended the Sixth
Tokyo International Conference on African
Development (TICAD VI) held in Nairobi, the
Republic of Kenya, on August 27 and 28. This TICAD
was the first to be held in Africa. Prime Minister Abe
served as co-chair along with Uhuru Kenyatta, President of Kenya, and Idriss Deby Itno, President of the
Republic of Chad. Japan sent out a message in order
to strongly support development in Africa through

Prime Minister Abe delivers the keynote speech at TICAD VI.

public-private collaboration. The leaders and other
senior officials of African countries had active discussions on responding to the new challenges
that Africa faces, such as declining international
resources prices, Ebola virus disease outbreaks and
the fragility of the health system, and threats to
peace and stability. Based on these discussions, the
Nairobi Declaration was adopted.

TICAD VI delegates including Prime Minister Abe come together for the
commemorative photograph.

Photographs and text courtesy of the Ministry of Foreign Affairs of Japan and the Cabinet Public Relations Office of the Government of Japan.
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JAPAN’S FIGHT AGAINST
GLOBAL WARMING

“Japan’s GHG emissions make up 2.8% of the world’s percentage of emissions. Even if Japan alone reduces
GHG emissions, it will have a limited effect on the prevention of global warming. Japan’s role is to create
various innovations toward preventing global warming and promote them to the entire world.”
So said Kenji Yamaji, director-general of the Research Institute of Innovative Technology for the Earth
(RITE), in an interview with Highlighting JAPAN (p. 6) following the announcement in May of the Plan for
Global Warming Countermeasures, which he helped to draft. In this month’s issue, we look at some of the
measures already being implemented in Japan, from a model Smart City development and floating windmill
farm to highly functional fabric fibers and conservation education.
Photo: Masatoshi Sakamoto
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JAPAN’S FIGHT AGAINST GLOBAL WARMING

Japan’s
“Plan for
Global
Warming
Counter
measures”
Director-General Kenji Yamaji
of the Research Institute of
Innovative Technology for the
Earth (RITE)

I

n May 2016, the Japanese government made a
Cabinet decision on the Plan for Global Warming Countermeasures that aims to significantly
reduce greenhouse gas (GHG) emissions. We asked
Director-General Kenji Yamaji of the Research Institute of Innovative Technology for the Earth (RITE),
who worked on developing the plan as a member
of the advisory board for the Ministry of Economy,
Trade and Industry, about Japan’s measures for
preventing global warming and its international
contributions.
How do you evaluate the Paris Agreement, which
was adopted at COP21 in December last year?
The Paris Agreement was a very historic agreement
that most countries in the world, including the
main emitters, participated in as an international
framework for 2020 and beyond to reduce GHG
emissions. The COP21 also agreed on the Pledge
and Review of each country’s targets for the reduction and control of GHG emissions, which Japan
had insisted upon for the past twenty years.
In addition, they also agreed on holding the
increase in the global temperature to well below
2˚C above pre-industrial levels and pursuing
efforts to limit the temperature increase to 1.5˚C
as long-term goals. They also aimed to achieve an
equal balance between GHG emissions by human
beings and the amount of their absorption in the
latter half of the twenty-first century. The overall
progress for the achievement of these long-term
goals will be evaluated at five-year intervals starting in 2023. I rate highly the fact that the Paris
Agreement includes both each country’s voluntary
targets for the reduction and control of GHG emissions and the long-term goal to be achieved by the
whole world.
The Japanese government made a Cabinet decision
on the Plan for Global Warming Countermeasures
in May, in accordance with the signing of the Paris
Agreement. What are the key countermeasures?

Photo: Yuichi Itabashi
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In July 2015, Japan submitted the Intended Nationally Determined Contribution declaring that the
country would reduce GHG emissions in 2030
by 26%, from the levels of 2013, to the United
Nations Framework Convention on Climate Change
(UNFCCC) Secretariat as a target for the reduction
of GHG emissions. The Plan for Global Warming
Countermeasures declares a committed effort to
achieve this as a mid-term goal. In addition, the Plan
for Global Warming Countermeasures also aims to
reduce GHG emissions by 80% by 2050, as a longterm goal. The Plan for Global Warming Countermeasures involves measures for a broad range of
areas with a focus on these goals.
Energy conservation will play an important
role in the future for Japan’s measures for global
warming. Japan saw a significant improvement in
national energy efficiency as a result of the total
efforts to save energy in business circles after the oil
crises in the 1970s. Going forward, it will be necessary to make a comprehensive effort to save energy
in areas that are closely connected to people’s lives,
such as homes, transportation, and buildings, as
well as business circles.
In addition, people continue to be concerned
about nuclear power stations due to the Fukushima
Daiichi Nuclear Power Station accident caused by
the Great East Japan Earthquake in March 2011. But
nuclear power stations that have stopped operations must be restarted gradually to address these
anxieties and secure a sufficient level of security
in order to further advocate measures to prevent
global warming. It is also important to promote
renewable energy sources and make coal-generated
power more efficient.
What kind of technological development do you
think will be important from now on for measures
to prevent global warming?
The National Energy and Environment Strategy
for Technological Innovation towards 2050 (NESTI
2050), which the government formulated in April

of this year as an innovative technological strategy
for 2050, identified technological fields of priority to
be developed from now on. For example, it includes
energy system integration technologies intended to
maximize energy consumption efficiency by utilizing artificial intelligence (AI) and big data throughout the entire society. The list also includes ultralight heat-resistant materials that improve energy
efficiency, next-generation batteries that go beyond
the limits of lithium ion cells, next-generation solar
power generation with new materials, and technologies to effectively utilize carbon dioxide captured
from exhaust gases.
What contribution do you think Japan will be able
to make to the global measures for global warming?
Currently, Japan’s GHG emissions make up 2.8% of
the world’s percentage of emissions. Even if Japan
alone reduces GHG emissions, it will have a limited
effect on the prevention of global warming. Japan’s
role is to create various innovations toward preventing global warming and promote them to the
entire world.
Japan has already implemented Joint Crediting
Mechanism (JCM) with developing countries. It has
also hosted the Innovation for Cool Earth Forum
(ICEF) since 2014. The discussion of innovations
that will require considerable time to commercialize but that are expected to be highly effective, such
as nuclear fusion power generation and space solar
power generation, is also significant at such international conferences.
People point out the scientific uncertainty surrounding the mechanism of temperature increase
and its impact on the earth. However, global warming is really occurring although there is scientific
uncertainty. There is no need to be excessively
pessimistic because humanity has always adjusted
itself to changes in the earth’s environment, but
now we have to take action for our futures.

Inverview by OSAMU SAWAJI
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FCVs

The Cars of the Very Near Future
Efforts to popularize fuel cell vehicles are underway
in Japan, the first country to introduce such vehicles
to the market.

AKIRA UMEZAWA

I

n December 2014, Toyota Motor Corporation
launched its FCV, the Mirai, becoming the first
company in the world to commercialize a fuel
cell vehicle. In March 2016, Honda Motor Co.
launched the Clarity Fuel Cell. Nissan is also working to commercialize its own FCVs by collaboratively
developing fuel cells with Daimler.
An FCV is equipped with a fuel cell (FC) stack,
a high-pressure hydrogen tank and a drive motor.
Sending oxygen from the air and hydrogen from the
hydrogen tank to the FC stack initiates a chemical
reaction and generates electricity. This electricity is
used to drive the motor and run the vehicle. Unlike
conventional IC engine-powered vehicles, FCVs do
not emit any carbon dioxide, nitrogen oxide, particulate substance or anything else that may adversely
affect the environment. This is why an FCV is referred
to as the ultimate eco-car.
FCVs are similar to electric vehicles (EVs) in that
they run by using electric power to drive the motor.

8
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Toyota’s Mirai
Courtesy of Toyota Motor Corporation

One difference is that an EV involves externally
recharging the in-vehicle storage battery, whereas
an FCV generates electric power using the in-vehicle
stored hydrogen by fuel cell. An EV requires nearly
eight hours to recharge in a household (nearly 30
minutes for a rapid recharge) whereas an FCV is capable of being filled with hydrogen, its fuel, in about
three minutes at a hydrogen refueling station (HRS).
The driving range of EVs varies significantly among
vehicle types. The Nissan Leaf, the world’s best-
selling EV model, has a range of nearly 230 kilometers, whereas the range of FCVs is far greater at nearly
650 kilometers for the Mirai and 750 kilometers for
the Clarity Fuel Cell.
“In the future, users will use EVs and FCVs differently,” says Tomohide Satomi, deputy director general of the Fuel Cell Commercialization Conference
of Japan (FCCJ), “choosing the former for traveling
short distances in urban areas and the latter for longdistance driving.”
To facilitate the industry-academia-government
efforts to achieve a hydrogen-oriented society, the
Ministry of Economy, Trade and Industry formulated the Strategic Road Map for Hydrogen and Fuel
Cells in June 2014. The revised road map was published in March 2016, setting the cumulative target

Honda’s Clarity Fuel Cell
Courtesy of Honda Motor Co.

for the popularization of FCVs at 40,000 vehicles by
2020, 200,000 vehicles by 2025 and 800,000 vehicles by 2030.
The popularization of FCVs will require lower
prices. Both the Mirai and the Clarity Fuel Cell are
expensive at the 7 million yen (70,000 USD) level.
They would still be priced at the 4 million yen level
even if they were subsidized by the national or
local government. According to the new road map,
second-generation FCVs will be launched around
2020, while third-generation types are expected to
be introduced to the market by 2025. Automakers
aim to reduce the cost of fuel cell systems for FCVs

A hydrogen refueling station in Shiba Koen, Tokyo established by
Iwatani Corporation
Courtesy of Iwatani Corporation

to nearly one-fourth of the current level by 2025 so
that the prices of FCVs will be equivalent to those of
hybrid cars. Toyota’s Prius, the representative hybrid
car of today, is priced at the 3 million yen level.
Continuing the popularization efforts also requires
more hydrogen refueling stations to be built. Currently, the national government eases many different regulations and subsidizes half of the cost of the
construction of hydrogen refueling stations, which
amounts to 400 million to 500 million yen per location. As of September 2016, nearly 80 public hydrogen
refueling stations are in service in Japan. This figure
is expected to reach 100 by the end of this fiscal year.
The new road map clearly states that the number of
hydrogen refueling stations in Japan will increase to
160 by fiscal 2020 and 320 by fiscal 2025. The road
map also stipulates that the hydrogen station business will become unsubsidized by the latter half of
the 2020s, and that hydrogen stations will be reliably
available to FCV users nationwide by around 2040.
“Now that the new road map has specified numerical targets, moves toward the popularization of FCVs
will undoubtedly be accelerated,” says Satomi. “Japan
will be the first country in the world to develop a lowcarbon society and make a contribution to the whole
world through eco-friendly technologies.”
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The World’s Largest Floating
Wind Farm

A demonstration project of floating wind power generators
is underway off the coast of Fukushima Prefecture.

OSAMU SAWAJI

R

enewable energy projects
are underway to support restoration efforts
in Fukushima Prefecture,
which was badly damaged by the
Great East Japan Earthquake of
March 2011. One of these projects
is the Fukushima Floating Offshore Wind Farm Demonstration
Project, which is being carried out
about twenty kilometers off the
coast of this prefecture.
The most significant feature
of the project is its floating wind
farm. Offshore wind turbines are
quite common in Europe, but
they are bottom-mounted with
the wind power generation equipment fixed to the seabed. In Japan,
waters quickly become deep offshore, so there are not many places
suitable for the bottom-mounted
model. Hence, the decision to use
floating wind turbines.
The potential for offshore wind
power generation is very high in
Japan. According to a report by the
Ministry of the Environment, the
potential for offshore wind power
generation (the volume of theoretically calculated usable energy)
is estimated to be about 1.6 billion
kW, ten times that generated by
solar power. This figure is about
eight times as large as the capacity of the current power facilities

10
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Fukushima Shimpuu (7MW), the largest of the three
wind turbines in the farm, stands 188.5 meters from
the surface of the water to the highest point of the
wind turbine. Its blades are 82 meters long.

owned by the top ten power suppliers in Japan.
In particular, wind is constantly
blowing at a speed of seven meters
per second on average yearly off
the coast of Fukushima Prefecture,
which makes it the perfect location
for wind farming. However, two
currents intersect there with high

waves and fast currents. There is
no global precedent for introducing floating wind turbines to such
a tough natural environment.
The project, which was funded
by the Ministry of Economy, Trade
and Industry, was launched in
March 2012 by a consortium of
eleven companies and organizations, including the University
of Tokyo, Marubeni Corporation,
Mitsubishi Heavy Industries, and
Hitachi. In November 2013, just
one and a half years after the start
of the project, the Fukushima
Mirai (2 MW), the first wind farm
facility, began operations.
“Many people at home and
abroad were surprised by the
incredibly short period of time in
which the wind power generation
facility began operations,” says
Assistant Professor Atsushi Yamaguchi at the School of Engineering,
University of Tokyo, who is a project member. “The sight of floating offshore wind turbines made
me think that we successfully

Onshore grid
connection point

achieved our dream.”
Subsequently, the Fukushima
Shimpuu (7 MW) was constructed
in September 2015 and the Fukushima Hamakaze (5 MW) was constructed in July 2016. The three
facilities are capable of generating
a total of 14 MW of power and have
become the world’s largest floating
wind farm.
The three facilities are located
offshore from north to south, in
waters about 120 meters deep,
with a distance of about 1.5 kilometers between each. For the
Fukushima Shimpuu, the largest of
the three, wind turbines with three
blades about 82 meters long sit on
a floater. It is 188.5 meters from the
1
surface of the water to the highest point of the wind turbine. The
floater is anchored to the bottom
of the sea by eight chains that are
each about 13 centimeters in diameter so that it will not drift away in
the strong winds and currents.
The Fukushima Kizuna, a sub-

Floating substation

buoyancy
66kV submarine cable

buoyancy

Floating offshore
wind turbine

buoyancy

66kV riser cable
22kV riser cable
joint

station, floats about two kilometers offshore from these wind
power generation facilities.
The Fukushima Kizuna is a
power transmission facility that
transmits the electricity generated by the wind power generation
facilities to land. It is the first floating power transmission facility in
the world.
Power
transmission
cables
called riser cables connect the
three wind power facilities to the
Fukushima Kizuna, which transmits the electricity to land. The
riser cables (66 kV) are designed
to move with the floating facilities, waves and currents, and they
float underwater to avoid sustaining damage from friction with the

In July 2016, installation of
Fukushima Hamakaze

seabed. It is also the first time in
history that these cables with such
3
large capacity have been installed
at sea.
Currently, only the Fukushima
Mirai is generating power, but if
the three facilities begin simultaneous operations at the beginning
of next year, they will be able to
provide for the power needs of
about 10,000 households. The University of Tokyo plans to construct
a large-scale wind farm that is
capable of generating a total of one
million kW of power using 200 offshore wind power generation turbines in 2025 and beyond. If this
plan is successfully implemented,
Fukushima Prefecture will see the
formation of an agglomeration of
factories and research facilities as
a major base of wind farms with
the creation of jobs to operate,
maintain and revitalize these facilities. This will ultimately make a
major contribution to the restoration of the prefecture.
“There is little global data on
floating offshore wind farms and
we have many things to research,
such as durability and security,”
says Researcher Shigeru Taki
from the School of Engineering,
University of Tokyo. “We hope to
make the project a global model by
accumulating knowledge through
repeated trial and error.”

Photos and figure: Courtesy of Fukushima Offshore Wind Consortium
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The experimental blast furnace equipment constructed
at Kimitsu Works in Chiba Prefecture as part of the
COURSE50 project. The blast furnace is installed inside the
blue-colored building, which is approximately 30 m tall.
Photo: Courtesy of NEDO

COURSE50

Breaking the CO2
Reduction Deadlock
In Japan, government and private sector
partners are engaged in cooperative R&D
to reduce the CO2 emissions produced in
the manufacturing of iron and steel.

AKIRA UMEZAWA

C

arbon dioxide (CO2) emissions produced
by the Japanese iron and steel industry
account for 14% of Japan’s total CO2 emission footprint, and represent one of the
country’s major emission sources. The major reason
why the industry emits large volumes of CO2 is that
the steelmaking process requires large amounts of
coke. The iron ore that is the raw material for producing iron exists as iron oxide (iron bonded with oxygen). In order to produce iron from this iron ore, it
is necessary to remove the oxygen from the ore via
a process called reduction. To reduce the ore, manufacturers use coke, which is made by coal dry distillation to increase its carbon content. The iron ore and
coke are fed into a blast furnace, where the coke is
blasted with hot air in order to raise its temperature
to a level that is high enough for producing carbon
monoxide. At high temperature, this carbon monoxide combines readily with oxygen, acting as a reducing agent and removing the oxygen from the iron ore.
However, because the carbon monoxide (CO) combines with the oxygen (O) (to form CO2), the process
also produces large quantities of CO2.
“Since the time of the oil crisis in the 1970s, we
have been advancing the introduction of energy-

12
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saving technologies and equipment,” says Shigeaki
Tonomura of the Technical Planning Department
at Nippon Steel & Sumitomo Metal Corporation
(NSSMC). “As a result of this, energy saving in Japan’s
iron and steel industry has advanced more than any
other iron and steel industry in the world.”
The Japanese iron and steel industry is currently
advancing a project named “Environmentally Harmonized Steelmaking Process Technology Development
(COURSE50: CO2 Ultimate Reduction in Steelmaking
process by innovative technology for cool Earth 50),”
with the aim of achieving further mitigation in CO2
emissions towards 2050. The project is being driven
forward by the New Energy and Industrial Technology Development Organization (NEDO) in the form
of delegation to five companies: four iron and steel
manufacturers (Kobe Steel, JFE Steel, NSSMC and
Nisshin Steel) and one iron/steel-related engineering
firm (Nippon Steel & Sumikin Engineering [NSENGI]).
“In recent years, mitigation of CO2 emissions has
reached a plateau. Mitigation of CO2 emissions significantly using conventional methods is becoming
difficult,” says Tonomura. “With COURSE50 we are
aiming to develop innovative technologies to break
that deadlock.”

Through the combination of two mitigation measures, COURSE50 aims to mitigate CO2 emissions
by 30% in comparison with conventional methods.
The first mitigation measure is to separate out and
recover the CO2 from blast furnace gas and store it
underground or under the sea. It is expected that
CO2 emissions can be mitigated by around 20% using
this technique.
The second mitigation measure is to use a method
of reduction which uses hydrogen in place of some of
the coke used in the conventional reduction process
to reduce the iron ore. Whereas reduction using coke
releases CO2, when hydrogen (H) is used it bonds
with the oxygen (O) in the iron ore to produce water
(H2O). Because the hydrogen used for the reduction
is extracted from the gas released during the coking (coke production) process, this method effectively utilizes a source of hydrogen inherent to the
steelmaking process. Through hydrogen reinforced
reduction technology, manufacturers can mitigate
CO2 emissions by a further 10%.

This March, the completion of a 12m3 experimental blast furnace at NSSMC’s Kimitsu Works
was press-agented, and full-fledged testing began in
June. Under COURSE50, the aim is to complete the
first full-scale blast furnace by 2030, working under
the premise that development of the requisite CO2
storage-related infrastructure and economic feasibility can be achieved in time.
“There are several hurdles ahead, including
policy-
related issues, but at this present time the
schedule for the COURSE50 technology development is proceeding as planned,” says Tonomura.
The spread of energy-saving technologies developed and adapted for practical use in the Japanese
iron and steel industry to other countries overseas is
also progressing, achieving CO2 emission mitigation
effects of over 53.4 million metric tons per year. If
the practical realization of an innovative steelmaking process can be achieved through COURSE50,
it is hoped that further contributions can be made
towards the prevention of global warming.

(1) Technologies to reduce CO2
emissions from blast furnace

(2) Technology for CO2 capture
Reduction of coke
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BF hydrogen reduction

H2
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High strength & high reactivity coke

Coke substitution reducing
agent production technology

H2

Cool air

Reboiler

CO
Reduction control
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Cool Shirt!
The annual Cool Biz campaign that kicked off in 2005 has accelerated the development of highly functional
fibers that can make the hot Japanese summer feel cooler and more comfortable.

OSAMU SAWAJI

Dual-structure fibers with polyester on the inside and highly
hydrophilic and thermal conductive special materials on the outside,
causing them to feel cold when they are touched. (Microscope photo)
Courtesy of Kuraray Trading Co.

I

n the past, it was normal for Japanese business persons to wear suits and neckties at work
throughout the year. This attire made the hot
and humid Japanese summer conditions difficult to endure.
The Cool Biz campaign promoted by the Ministry
of the Environment as a part of its measures to combat global warming was a game changer. The aim of
this campaign is to curb electricity consumption and
reduce CO2 emissions by raising the air-conditioning
temperature in the office and at home. Cool Biz is a
lifestyle that enables people to more comfortably
enjoy time spent indoors with the air conditioning
set at 28°C.
Many companies adopted the Cool Biz idea and
began to encourage their employees to wear lighter

14
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clothing immediately after the campaign was
launched in 2005. Today it is common for business
persons to go without a jacket or necktie in the summer. Today Cool Biz is a synonym for light business
attire in the summer.
The spread of Cool Biz style helped to speed up
the development of highly functional fibers used to
make more comfortable clothes.
“Highly functional fibers were created by adding
special functions to fibers such as polyester,” says
Akihiro Omatsuzawa of the Japan Chemical Fibers
Association. “Japan continues to lead the field in the
development of highly functional fibers in the global
market. It is the only country in the world where new
highly functional fibers continue to be developed.”
There are four main types of highly functional
fibers used to make clothes for Cool Biz attire. The
first type is a material that can absorb a lot of sweat
and dry the body quickly. It employs a mechanism
that increases the area in which the fiber comes in
contact with the sweat by increasing the fiber’s surface area to facilitate the smoother absorption of
more sweat. To enlarge the fiber’s surface area, they
develop materials that combine fibers by making
them fine or changing the fiber shape to allow for
the smoother absorption of sweat. The enlarged fiber
surface area also helps the absorbed sweat to spread
and evaporate more easily, which in turn makes the
material dry more quickly.
The second type is a material that feels cold when
it is touched. It is highly hydrophilic and allows for
heat to pass through it easily, making it possible to
quickly absorb heat from the skin. As a result, it feels
cold when it is touched. There are some products
which feature a dual-structured fiber with polyester

on the inside and a highly hydrophilic and thermal conductive special material on the outside.
The third type is a material that can control and adjust air-permeability. It is designed
to facilitate and enhance air-permeability by
stretching the fiber and opening the stitches
when people sweat and their clothes get more
humid. It also controls air-permeability by
closing the stitches when the clothes dry. This
mechanism allows for the automatic adjustment of the humidity and temperature of
clothes, providing an effective means for staying comfortable.
Structure of an absorbent and quick-drying highly functional
The fourth type is a heat-isolating and
material
-insulating material. It blocks sunlight and heat,
Courtesy of Toray Industries, Inc.
and prevents the temperature from rising inside
the clothes. Another type of material that has
ufacturers have developed materials that can conbeen developed is an ultraviolet ray-isolating and
vert absorbed solar energy into thermal energy, and
-insulating material. It works in a similar way to
materials that generate heat by absorbing water.
absorb and diffusely reflect ultraviolet rays.
One of the reasons that Japan has taken the lead
“Highly functional fibers are becoming more workin the development of highly functional fibers is that
able and effective year by year, and also more comthe nation not only possesses manufacturing techfortable,” says Omatsuzawa. “Numerous fiber manunologies for fiber materials, but also excellent fabric
facturers have been working hard in recent years to
processing and dyeing processing technologies. Eviadd more advanced functions, and have been condence of this can be seen in the fiber-producing areas
ducting research and development on adding mulin the prefectures of Fukui, Ishikawa, and Toyama
tiple functions to one particular fiber product.”
in the Hokuriku region, where the fiber industry
In addition to materials for Cool Biz attire, the
has thrived since the Edo period (1603–1867). Leaduse of highly functional fibers has also spread to leiing Japanese companies with high-level technolosure, such as sports clothing. Japanese highly funcgies for chemical fiber processing are concentrated
tional fibers are used for the products of many globin the Hokuriku region. Along with the processing of
ally recognized sports brands. In addition, there are
highly functional fibers, many small and mediumalso highly functional fibers that can retain warmth.
sized enterprises operating in this region are actively
These are commerworking to apply the latest uses for the next generacialized for Warm Biz,
tion. There is a fabric manufacturer in Fukui Prewhich aims to make
fecture helping with the development of the Heart
people feel comfortRecovery Patch, on which the TV drama “Shitamachi
able indoors in the
Rocket,” a big hit last autumn, was modeled.
winter time with the
“Manufacturing products made of highly funcheat set at 20°C. Mantional fibers is no easy task,” says Omatsuzawa.
“They are the result of combining the latest techAkihiro Omatsuzawa of the Japan
nologies of chemical fiber manufacturers with the
Chemical Fibers Association
craftsmanship that has developed in fiber-producing
dressed in Cool Biz style
areas over the centuries.”
Photo: The Japan Journal
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Kashiwa-no-ha City. The development
is located about 30 minutes from
the Tokyo district of Akihabara by
Tsukuba Express railway.

Smart Living in Kashiwa-no-ha
Kashiwa-no-ha Smart City in Chiba Prefecture
demonstrates how energy can be saved and CO2
emissions reduced using a mixture of advanced
technologies and common sense.

OSAMU SAWAJI

T

he development of Kashiwa-no-ha Smart
City in Kashiwa, Chiba Prefecture, commenced in 2005 with a view to building an
Environmentally Symbiotic City, a City of
Health and Longevity and a City of New Industry
Creation. To date, one-third of the development has
been completed, and nearly 5,000 people live there.
By 2023, the site, with an area of almost 300 hectares, will accommodate 26,000 residents.
One aspect of Kashiwa-no-ha Smart City which
seeks to achieve the Environmentally Symbiotic City
concept has been the adoption of an Area Energy
Management System (AEMS). The system is designed
to centralize energy for use in the community by
using a network, with Kashiwa-no-ha Smart Center
functioning as the central hub, to connect commercial complexes, hotels, offices, condos and other
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facilities throughout the area with grid power from
electricity companies and power-generation equipment such as photovoltaic units and storage batteries.
“Analyzing data on the use of energy by different
facilities and weather information allows for greater
efficiency in energy use throughout the city,” says
Makoto Chikazawa of the Kashiwa-no-ha Urban
Planning and Development Department at Mitsui Fudosan. “This leads to energy savings and the
reduction of CO2 emissions.”
In addition to AEMS, a smart grid is necessary
for streamlining local energy use. The smart grid
involves facilities’ sharing the electric power generated by or stored in equipment, such as solar
power generators and storage batteries. Demand for
electricity can vary significantly depending on the
weather and the day of the week. For example, on
weekdays, the smart grid provides more electricity
to offices than to commercial complexes, and does
exactly the opposite on weekends. Through these
efforts, the rate of so-called peak shaving in the community has reached nearly 26%.
Residences in the community are equipped with
the Home Energy Management System (HEMS). This

Kashiwa-no-ha City Smart Center

system enables residents to confirm the amount of
electricity, water and hot water used in their house,
their electric bills and the consumption of electricity in the town overall by using a dedicated tablet, a
computer or a smartphone. The artificial intelligence
(AI) function is also capable of receiving advice on
saving energy via terminals in accordance with each
resident’s lifestyle and without compromising comfort. As an alternative to money, residents can also
receive Kashiwa-no-ha Points as they successfully
reduce CO2 emissions through their energy-saving
efforts. These points can be used at community
events and shopping.
“Visualizing energy can raise residents’ awareness

of energy saving,” says Chikazawa.
Facilities such as commercial complexes, offices
and hotels have equipment for natural energy such
as solar, wind and geothermal power generation, and
biomass power generation using raw garbage. Many
different methods of controlling energy consumption are also in use in these facilities. For example,
roofs and walls are greened for the purpose of preventing temperature rises in buildings. LED illumination with lower power consumption has been
introduced. Optical ducts for diverting outside
light indoors have also been installed to control the
amount of indoor lighting used. By combining these
devices with AEMS, buildings accommodating shops
and offices have reduced their CO2 emissions by
nearly 50% compared with regular buildings of the
same size.
Through efforts such as the continued enhancement of AEMS and the introduction of more solar
power generation, Kashiwa-no-ha Smart City aims
to reduce CO2 emissions by almost 60% by 2030
in comparison with the conventional processes of
town development.
The efforts made in Kashiwa-no-ha Smart City
have garnered widespread domestic and international media interest. Three thousand people visit
the Smart City annually, nearly 20% of whom come
from overseas.
“Visitors’ interest in AEMS is particularly high,”
says Chikazawa. “The global dissemination of
the mechanism of consuming energy wisely on
a regional basis will help reduce energy demand
around the world.”

Photos and Image: Courtesy of Mitsui Fudosan, Co.
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Conservation
Education

Natural light enters through
windows at the top of the
classroom, keeping classes lit
when the electric lights are off.

Rooftop greening on the school’s
main building

Oshihara Elementary School in Yamanashi Prefecture uses its eco-friendly amenities to provide its
pupils with a high-quality environmental education.

OSAMU SAWAJI

A

s global warming increasingly poses a
global problem, the Japanese Ministry of
Education, Culture, Sports, Science and
Technology is taking the lead in extending
the Eco-School program to schools around the country. Characterized by ecological considerations, EcoSchools are equipped with various facilities such as
solar power generation and energy-saving systems.
Up until 2015, nearly 1,600 kindergartens, elementary schools, junior high schools and high
schools had been registered as Eco-Schools. Among
these, the municipal Oshihara Elementary School in
Showa-cho, Yamanashi Prefecture has particularly
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extensive eco-friendly equipment.
Having opened in 1884, the rebuilt school buildings of Oshihara Elementary School were completed
as an Eco-School in 2004 in accordance with the policy of Showa-cho, namely coexistence between town
development and the environment.
Oshihara Elementary School is located almost
at the center of the Kofu Basin, surrounded on all
four sides by mountains. The elementary school
experiences the climate typical of a basin, with very
hot summers and very cold winters. To minimize
its dependence on a cooling and heating system,
Oshihara Elementary School has introduced many
different pieces of equipment. For example, the
school takes external air into the building through a
tube buried underground, known as an earth tube.
The underground temperature is lower than the
outside air temperature in summer, and higher in
winter. Accordingly, it serves as a natural form of

School Principal Mitsuru Ohta
and pupils in front of an LCD
panel detailing solar and wind
power generation data.

Pupils from Oshihara
Elementary School spend recess
catching crayfish in the biotope.

air-
conditioner. The elementary school’s radiation
cooling system circulates groundwater through the
pipe to cool the air. The school is also equipped with
a night-purge ventilation system, which takes in cool
air on hot summer nights through an opening at the
top of the building.
The school also has a wooden terrace and eaves
outside its classrooms to block direct sunlight and
reflections. It also prevents temperature rises by
greening its roof and terrace, covering the building
with a so-called green curtain and sprinkling groundwater and rainwater from a tank onto the roofs of the
school building and gymnasium.
“Here, you don’t need to turn on the air-
conditioner a lot to remain comfortable, even in
summer,” says Mitsuru Ohta, principal of Oshihara
Elementary School. “You would need a very large
amount of electric power to obtain the same level of
comfort otherwise.”

Oshihara Elementary School has devised many
methods of saving energy in addition to the energysaving equipment for cooling and heating. For
example, the top of each classroom is equipped with
windows to block direct sunlight and take in natural
light. This is referred to as high side light. During the
daytime on sunny days, the classroom is sufficiently
lit, even when the electric lights are off. The school
also stores rainwater in a tank and uses it to flush the
toilets and water the plants.
Groundwater is used for a biotope that extends
about 150 meters from the front entrance and along
the school building. The biotope is full of green
waterweed and provides a habitat for killifish, crayfish and other organisms. It also exposes schoolchildren to nature.
Oshihara Elementary School uses these facilities
to teach its pupils about the environment. For example, its curriculum on water resources for fourth-year
students involves the use of well water and rainwater on the school premises. Science classes for sixthyear students utilize wind and solar power generation to teach about electricity. The first floor of the
school building is equipped with a touch-panel LCD
monitor that enables a variety of information to be
displayed, including the amount of electric power
generated by the solar and wind power systems on
the premises, the level of consumption of well water
and rainwater, and the effects of rooftop greening.
“The school building itself is the material for
teaching about the environment,” says Ohta. “Pupils
learn that they are in a wonderful school that is
friendly to the environment. Naturally, this helps
nurture a mindset for avoiding energy waste and
placing importance on the natural environment.”

All photos: Masatoshi Sakamoto
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ALOS

Illustration of JAXA’s ALOS-2
“advanced land observing satellite”
Courtesy of JAXA

Monitoring the Forests
Above the Clouds
Japan is utilizing its space technology to
support the conservation of the Amazon
and other tropical forests in order to
suppress CO2 emissions.

OSAMU SAWAJI

O

ne factor in the global increase in carbon
dioxide (CO2) emissions is the worldwide
decline of forests, which have the function of absorbing and storing CO2. In an
effort to suppress this decline, Japan is engaged in a
number of overseas projects. One such project is the
conservation of the Amazon rainforest using satellite
imaging. The Amazon is the world’s largest tropical
rainforest, spanning a region that lies across eight different countries, including Brazil and Peru. However,
the Amazon rainforest has been rapidly diminishing
in size since the 1960s due to deforestation and land
reclamation for purposes such as road construction,
logging for lumber, grazing land and soybean cultivation. Since 2004, the Brazilian government has
been advancing various countermeasures in order to
improve this situation. One initiative is a clampdown
on illegal deforestation that includes monitoring of
illegal logging activities by satellite imaging using
optical sensors. However, this satellite surveillance
has not been without flaws. Because optical sensors
detect light reflected or emitted from the ground and
convert it into images, they cannot create images of
the ground from space when there is heavy cloud
cover. It had therefore not been possible to discern
the situation on the ground during the rainy season between October and March, when the Amazon
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region is covered by cloud, and there was a trend for
illegal logging to increase during this season.
The piece of technology that has been instrumental in overcoming that flaw is the Advanced Land
Observing Satellite (ALOS) launched by the Japan
Aerospace Exploration Agency (JAXA) in 2006. ALOS
is equipped with a Phased Array-type L-band Synthetic Aperture Radar (PALSAR), which uses microwaves that penetrate even through cloud cover,

New logging areas detected by ALOS (red parts) between September
and October 2009
Courtesy of JICA

8 SEPT., 2015 - 23 OCT., 2015

Sample image by ALOS-2 showing
areas of forest change
Courtesy of JAXA

enabling monitoring of the ground
even from above the clouds.
In addition, while the satellite
that was being used previously
7 Dec., 2015
only allowed surveillance data
for ascertaining the logging situation in the Amazon rainforest
to be obtained a few times a year,
with ALOS it had become possible to analyze new monitoring
Browsed Image
data for the entire Amazon region
every forty-six days, regardless of
the season.
Utilizing these features of ALOS, between 2009
and 2012, the Japan International Cooperation
Agency (JICA) carried out the “Utilization of ALOS
Images to Support Protection of the Brazilian Amazon Rainforest and Combat against Illegal
Deforestation” project in cooperation with the Brazilian
Institute of Environment and Renewable Natural
Resources (IBAMA) and the Federal Police. IBAMA
analyzes satellite data together with Brazil’s National
Institute for Space Research (INPE), and monitors
and busts illegal logging operations in collaboration with the Federal Police. JICA dispatched remote
sensing experts to advise IBAMA, and provided them
with image analysis techniques and various other
technologies. The activities of projects such as this
along with the Brazilian government’s efforts have
contributed greatly to the conservation of the Amazon forest. During the project period, approximately
2,000 instances of illegal logging were detected. The
area of deforestation in 2014 was 500,000 hectares,
more than an 80% reduction on the 2.7 million hectares recorded in 2004.
Operation of ALOS-2 began as of 2014, as a predecessor to ALOS, with further enhanced observational capabilities. An Amazon forest conservation
project using ALOS-2 images was also launched in
Peru in 2015.
“The sensor capabilities of ALOS-2’s radar for
detecting activity in the forests are far superior to

10 Jan., 2016
Background forest non-forest map by PLSAR-2

1. Select data
>Display forest change area as red dot
2. Select area (dot)
>Display extended images
3. Browse before and after illegal felling
and download polygon data
Polygon download

those of other satellite radars,” says Kenichi Shishido,
deputy director general of JICA’s Global Environment Department. “Countries around the world have
very high expectations for ALOS-2.”
At the Japan Pavilion of the 21st Conference of
the Parties to the United Nations Framework Convention on Climate Change (COP21) held in Paris,
France in December 2015, JICA and JAXA presented
a joint initiative entitled “Initiative for Improvement
of Forest Governance.” This initiative will contribute to the protection of the world’s tropical forests
through the development of a tropical forest monitoring system that will constantly monitor logging
and deforestation of tropical forests around the
world using ALOS-2.
Monitoring results will be announced publicly
on the JAXA website approximately once every 1.5
months on average. This will enable even the general public, for example, to view the satellite images
for themselves via their own smartphones. Trial
operation is scheduled to begin in November 2016.
JICA and JAXA have also announced that they will
be training around 500 personnel from developing
nations by 2020 in order to achieve widespread use
of the system.
“Showing satellite images to the public allows
everyone to see the status of deforestation, and will
hopefully control illegal logging by improving transparency,” says Shishido. “Through this initiative, JICA
will endeavor to improve forest governance in various
countries and contribute to forest conservation.”

Images: Courtesy of JICA
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Knock on Wood
A Japanese research group has developed a highly efficient manufacturing technology for the production of “cellulose nanofibers,” a strong, light and as such environmentally friendly material with
multiple applications made from wood.

AKIRA UMEZAWA

E

ach cell found in wood is surrounded
by a cell wall. This cell wall has a similar structure to that of reinforced concrete. In this analogy, the macromolecule
called lignin represents the concrete, while the
cellulose corresponds to the reinforcement. Cellulose nanofibers (CNFs) are produced by unraveling
and reconstituting the cellulose. The majority of
the components found in cell walls are cellulose,
which means that there is an abundance of cellulose contained in wood.
In recent years, competition has intensified in
the development of CNF manufacturing technology.
The main reason for this is the strength that CNFs
offer. They weigh only one fifth the weight of steel,
and yet are about five times stronger. It is possible
to produce strong, yet light composite materials by

Wood chips, the main ingredient of cellulose nanofibers
Courtesy of NEDO
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simply combining CNFs with plastic resins.
Numerous types of chemicals are used in cars
and home appliances, such as plastic and synthetic
fibers. The main ingredient of chemicals is petroleum, and this accounts for about 23 percent of the
petroleum consumption in Japan. Replacing these
chemicals with composite materials reinforced
with CNFs would help decrease petroleum consumption, while at the same time creating opportunities to lower CO2 emissions by reducing the
weight of products.
For example in cars, components made of plastic
resins are said to account for about 9 percent (about
110 kg) of the weight of the car body. By replacing
these resins with CNF-reinforced resins, the weight
can be reduced by about 20 kg, and a significant
improvement can be expected in fuel efficiency.
CNFs hold great promise for Japanese industries because they allow them to utilize one of the
natural resources found in Japan: wood. While
Japan depends on imports from overseas for many
resources, wood is one of the few resources that
can be mass-produced in Japan. Forests account for
about 70 percent of the land of Japan. This percentage is one of the highest among developed countries.
In light of these factors, there is growing momentum throughout Japan to promote the research and
development of CNFs. The “Japan Revitalization
Strategy 2016” approved by the cabinet in June this
year clearly states the need for the research and
development of CNFs ahead of international standardization and commercialization. The Ministry
of Economy, Trade and Industry has also set a goal
of “mass-
producing CNFs by 2020, and achieving growth of the CNF-associated market to one

1. Production of ligno pulp

2. Preliminary disentanglement

3. Sheet production

4. Chemical denaturation

Wood chips are cooked in a pot to create
a pulp containing lignin.

The fibers that bundle the pulp together are
cut, which helps to disentangle the material.

The pulp is dissolved in the water and
thinned out like paper to create sheets.

Treatment with chemicals to change the water-like
characteristics of the material into oil-like characteristics.

1

2

3

6

8

5. Pulverization

6. Blending

7. Pellet production

The chemically denatured sheets of pulp
are pulverized into a fine powder.

Nano-size CNFs are added to resin while kneaded
to achieve a uniform dispersion within the resin.

While being kneaded by a machine, the resin is extruded into pasta- The pellets are melted and added into a mold to cool and
like strands before being cut down to the size of a rice grain.
solidify into a shape appropriate for final application.

8. Injection molding

The Flow of the “Kyoto Process”
Courtesy of NEDO

trillion-yen by 2030.”
However, the manufacturing cost remains high,
and resins reinforced with CNFs currently cost
10,000 yen per kg to produce. This is because of the
numerous processes involved in the manufacturing
of CNFs, which must be performed before they are
combined with plastic resins. One of the research
tasks involves identifying how to manufacture highquality CNFs in the most efficient fashion.
In March this year, a new manufacturing method
known as the Kyoto Process was successfully developed by a group taking part in a project carried out at
the New Energy and Industrial Technology Development Organization (NEDO). This group was brought
together through collaboration between industry
and academia, and was chiefly driven by members
from Kyoto University. In addition to making manufacturing costs ten times lower than conventional
methods, they also succeeded in creating an integrated manufacturing method for making composite materials with CNF-reinforced resins from wood
chips, the main ingredient.
One of the ideas employed by the Kyoto Process
to reduce costs was chemical denaturation. In conventional methods, the fibers of the main ingredient, pulp, need to be unraveled into nanometer-size
(nanoized) fibers before applying a type of chemical
processing that enables them to be easily combined
with plastic resins.
As Kenichi Sasaki from the NEDO Material Technology and Nanotechnology Department explains,

“Many types of resins share properties that are
similar to oil. On the other hand, CNFs have a great
affinity for water. If you try to combine something
that has an oily property with something that has a
watery property, they simply won’t blend; just like
salad dressing.”
In order to solve this problem, Sasaki’s research
team chemically denatured CNFs through chemical processing so that they could gain properties
similar to those of oil. This approach also helped
to simplify the process. They created nano-sized
fibers after the pulp was chemically denatured, and
then combined them with resins. This was done
because the latter process would become complicated if they created nano-sized fibers before
chemical denaturation.
One of the characteristics found in CNFs manufactured with the Kyoto Process is that they are
ligno CNFs which contain the right amount of lignin.
Researchers around the world have been attempting to manufacture lignin-free CNFs, because they
believed lignin was unnecessary. However, the
removal of lignin led to problems such as damage to
cellulose and insufficient heat resistance. The Kyoto
Process intentionally leaves lignin in so that CNFs
with excellent heat resistance can be manufactured.
“We will provide companies and public institutions with a sample of CNFs manufactured under
the Kyoto Process, and work to apply their feedback
as we take the next step towards practical application,” says Sasaki.
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Enrique M. Lima Lobato is Senior Reservoir
Engineer of the Geothermal Business Division at
West Japan Engineering Consultants
Photo: Kumiko Sato

The
Geothermal
Man
Mexican-born geothermal power consultant Enrique
M. Lima Lobato is working to popularize geothermal
power use around the world.

KUMIKO SATO

G

eothermal power is a renewable energy
source that works by extracting steam
from subterranean groundwater and using
it to drive turbines and generate power.
This method of power generation emits only very
small amounts of carbon dioxide (CO2) emissions, a
gas that contributes to global warming.
Japan is situated along the Ring of Fire and is said
to be ranked third in the world — after the United
States and Indonesia — for the amount of useable geothermal resources at its disposal. The company leading geothermal power generation in Japan is Kyushu
Electric Power Co., Inc., which has geothermal power
stations at five locations in the Kyushu region.
Enrique M. Lima Lobato is currently Executive
Officer of West Japan Engineering Consultants, Inc.,
a subsidiary of Kyushu Electric Power Company and
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Enrique
M. Lima
Lobato

Senior Reservoir Engineer of the Geothermal Business Division. Lima comes from Mexico, another
country situated along the Ring of Fire. He studied
nuclear power engineering at the National Autonomous University of Mexico, and visited Japan in 1971
as part of the first group of participants in an overseas
study exchange program between Mexico and Japan.
“As part of the study program, we visited a Toshiba
factory, where the massive turbines to be used in
Mexico’s geothermal power plants were being made,”
reflects Lima. “The generation of geothermal power
in Mexico using those turbines was literally just
beginning, and from that point on I became engrossed
with geothermal power.”
Lima went on to study geothermal energy in detail
at Kyushu University, and joined West Japan Engineering Consultants, Inc. (West JEC) in 1984.
Lima’s current work involves geothermal powerrelated consulting in locations around the world.
Islands from Southeast Asia to Oceania which lie
along the Ring of Fire, the American and the East
African continents — situated over the African Great
Rift Valley trench — all have good conditions for

Lima has worked for the development of
Olkaria Geothermal Power Plant in Kenya
Photo: Courtesy of West Japan Engineering Consultants, Inc

geothermal power generation.
However, the survey and development work needed to identify locations where subterranean steam
can be efficiently extracted and
high availability geothermal power
plants can be built requires a great
deal of time and money. For this reason, spreading
understanding of geothermal power to governments,
banks and other sources of funding is another important part of Lima’s job. In the 1980s, Lima visited several Japanese institutions which provide overseas
assistance as well as multilateral finance institutions
based in the United States and preached passionately
about the mechanisms and effective use of geothermal power, in order to help further the spread of
geothermal power in developing countries. The fruit
of this work helped to promote projects around the
world, some of which were executed by West JEC with
the participation of Lima’s expertise, such as geothermal development surveys in Southeast Asia, the
Middle East, North, Central and South America, and
East Africa. Several of these projects have geothermal
power plants already in operation or under construction, the most recent ones being in Kenya and Indonesia. The Japan International Cooperation Agency
(JICA), in addition to financing geothermal projects
has also invited experts and other geothermal power

Lima (white shirt) guides Kenyan participants of the training
course at Hatchobaru Geothermal Power Plant in Oita Prefecture
Photo: Courtesy of West Japan Engineering Consultants, Inc

affiliates to Japan in order to hold training seminars in
which West JEC and Lima have actively participated.
Geothermal power also has the advantage that the
steam used in power generation can be reused. In
Kenya, when he visited the country to participate in
a project, Lima saw locals covering a source of steam
rising out of the ground with banana leaves, and collecting and using the condensed water droplets for
drinking water.
“I thought that it was a fantastic idea. After seeing
that I came up with the idea for a method of reusing
the steam released from geothermal power plants to
produce potable water,” he says. After fulfilling its
role of driving the generator turbines, the steam used
in geothermal plants is returned to water by condensers. This water still maintains a high enough temperature to be used in cascade fashion in some other
industrial processes. Geothermal heat in abandoned
geothermal wells can also be used in secondary applications. Lima suggested this idea to his counterparts
in Kenya, and currently geothermal heat from abandoned wells is used in greenhouses for growing roses
(one of Kenya’s major exports), close to the Olkaria
geothermal power station. However, the idea of producing potable water from geothermal condensate
has yet to be realized. When this is achieved, geothermal will provide both power and water solutions for
areas with dry climates such as in Kenya, Mexico, the
U.S.A., and the high Andes in South America.
“Mexico has the world’s third largest geothermal power station in terms of power output, but the
country is still not making effective use [of geothermal resources] for purposes other than power generation,” says Lima. “I want to plant trees and use
the water produced by geothermal power stations to
grow them, and turn Mexico into a land of greenery.
That is my dream.”
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In Praise of
Shadows

“Night Wave” at the Zushi Seashore

Lighting designer Daisuke Yano
pursues a very “Japanese way
of using light.

TOSHIO MATSUBARA

L

ight-emitting
diodes
(LEDs) are increasingly
widely used in lighting installations around
the world. One artist who has
attracted acclaim for his masterful use of LED lights is Daisuke
Yano of Tokyo Lighting Design.
He conducts a broad range of light
displays in the contexts of building and public space illumination
as well as for concerts and other
such events or installations.
Yano decided to study light
scenography at Musashino Art
University after having been dazzled by a display at an exhibition
on the theme of light which he
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attended quite by chance while a
sophomore in high school. After
graduation, he went to work at a
company run by his advising professor and built up his experience
in architectural lighting. But wanting to create light works that were
closer to people and more artistic,
he went independent in 2010.
“The gilded Buddhist statues within the inner sanctum of
temple halls is enhanced in a very
unique way by the light filtering
in,” says Yano. “It’s not just the
glitter but the beauty you see in
the enigmatic character of the
light falling on the images. I feel
that the light expresses a sort of
sensitivity that is uniquely Japanese. Just as the sun is always in
motion, movement can be given
to light, which then lends significance to the object being illuminated. When I design light, I
always begin from a state of total

darkness. Then I create a work
while considering where and how
much light is needed.”
Although Yano molds light at
will, he stresses that it’s not the
light but the object illuminated
by the light that plays the central
role. He pursues “a Japanese way
of using light” which enhances the
character of an object through the
use of shadows. Thus in addition
to LEDs, he sometimes uses incandescent light bulbs in displays that
require a special warmth.
One of Yano’s trademark works
was “Night Wave,” a three-day
event conducted on the Zushi
Seashore in October of 2015.
Along the beach he set up special
light sources five meters high and
ten meters apart which emitted
a horizontal stream of blue light
which illuminated the waves at
night. Set off against the darkness,
the foaming blue waves broke

Daisuke Yano

across an expanse of sand 300
meters wide. Almost no advance
announcement of the event had
been made, but word quickly
spread through social media, and
before long some 10,000 spectators had enjoyed the spectacle of
dream-like waves unlike anything
one could see in the day time. The
event was recognized with the

top award by the Japan Design
Space Association.
“My aim is that spectators
should be able to savor a light display rather than see it once and be
done with it,” says Yano. “In that
way, I hope to create sculptures
of light that will enable spectators
to feel the essence of something
as fully as possible. With Night
Wave, I think I was able to take the
first step in that direction.”
This winter, Yano will create an
illumination highlighting meteors at a small park being built in
Tokyo’s Nihonbashi district. An
illumination system is deployed
which, thanks to sensors which
can detect the frequency of radio
waves emitted by each meteor as

it appears, responds by lighting
up, thus enabling spectators to
feel the meteors as they descend
through the heavens above the
park. The lighting is thus not
decided on in advance. Instead,
the illumination will come to life
and change in response to the
movements of the cosmos.
“I want to try creating works
in open spaces using the sea, the
mountains and lakes,” says Yano.
“I want to make the lighting interactive, so it responds to the surrounding environment and the
people who visit it.”
We can be sure that Yano’s performances will continue to illuminate as yet unknown realms with
the beauty of light.

The “Fudaten Shrine Light Plan.” Candles and LED lights illuminate the Fudaten Shrine, dedicated to Fudaten, the patron (or
tutelary) deity of Chofu, Tokyo.
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2

1

Brush Work
TOSHIO MATSUBARA

3

In the Hiroshima Prefecture town of Kumano,
craftsmen continue to use traditional techniques
for the production of the brushes to which they
give their name, Kumano-fude.

4
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Photos: Satoshi Tanaka (1–3); Courtesy of Fude Matsuri Jikko Iinkai (4)

J

apanese calligraphy, or shodo, is the art of
expressing characters with writing brushes and
India ink. In calligraphy, the run and the blur of
the brush strokes are of great significance, so fude
brushes must possess very delicate qualities indeed.
Japan’s largest output of brushes for not only calligraphy but also painting and cosmetics are Kumano-fude
made in the Hiroshima Prefecture town of Kumano,
which has a population of about 25,000.
The techniques for making Kumano-fude have their
roots in industrial promotion policies implemented by
the Hiroshima Domain at the close of the Edo period
(1603–1867). Until the end of the Edo period, Japanese
used brushes not just for calligraphy but in all forms of
writing, from personal letters to official documents, so
brushes were produced all over Japan. After modernization began in the Meiji period (1868–1912), however,
writing instruments such as pencils, fountain pens and
in due course ballpoint pens came into wider use. As a
result, brushes were rarely used except for calligraphy,
and the craft of brush making waned nationwide. Tradition has it that the craft didn’t die out in Kumano-cho
because the region was a basin surrounded by mountains, making it difficult for new industries to enter.
Even now, craftspersons involved in brush making
account for a tenth of the population, About 1,500 artisans in Kumano-cho are engaged in making brushes, and
twenty-two such artisans have been recognized as Certified Traditional Artisans by the national government.
“The ability to tell the difference among the strands
is the most important skill,” says Tokuzen Sanemori,
a Certified Traditional Artisan. “This skill alone takes
at least ten years to master.” Sanemori has been practicing his craft for forty-seven years, succeeding to it
from his grandfather’s generation. Sanemori’s own
son, Tokuo, works alongside his father as a Certified
Traditional Artisan.
1
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Tokuzen Sanemori, a Certified Traditional Artisan engaged in
making brushes for some forty-seven years.
Poor quality strands are removed using a knife.
Cosmetics brushes on display at Fudenosato Kobo in Kumano-cho.
Various events are staged at the Kumano-cho brush festival held
every September, including brush sales, calligraphy exhibitions
and performances in which huge brushes are used to write
characters on massive sheets of cloth.

Brushes made in other countries use only one or two
types of animal fur. The hallmark of Japanese brushes is
that they’re made with a combination of seven to eight
types of fur. The principle types are goat, horse, tanuki
(raccoon dog) and weasel fur. Needless to say, the characteristics of the fur differ depending on the type of animal, and even the characteristics of fur strands from a
single goat will differ depending on whether they come
from the neck or tail. The overriding key to making
high quality brushes lies in discerning the quality of the
respective strands and combining them just right.
Ash from burned rice chaff is mixed with selected
strands, to which a flat iron called a hinoshi is then
applied. They are then wrapped in buckskin and rubbed
together in order to remove any excess oils and impurities. Oil which remains will repel ink, but removing too
much will make the strands brittle and shorten the life
of the brush. Long years of experience are required in
order to discern just the right level of oil to retain.
The strands are then combed to remove the fluff,
and little by little they become aligned. After the ends
of the strands are perfectly aligned, they are cut with a
short knife, and the poor quality strands are removed,
with great care being taken to retain only the highest
quality strands.
The strands are then cut into five lengths since the
brush will form a cone, into which the brush will be
shaped by building up strands of different lengths. As
a thin glue is applied, the strands of differing lengths
are then combined together evenly. The strands are
then inserted into a tube of a standard width depending on the standard size of the brush and in this way
separated into individual brushes before being dried.
During the finishing stage, each group of strands is
wrapped in soft, fine strands and evened out overall
before the base end is tied with hemp string and singed
with a hot iron to bind it fast.
“The ‘taste’ of the brush is different depending
on where and how each strand of fur is used,” says
Sanemori. “You can’t make a brush unless you can
make this subtle distinction. In the end, it’s a matter
of building up your experience. You have to look, feel,
and through trial and error, master it with your entire
being.”
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Fireworks light up the sky
at the Dekansho Festival.
Photo: Satoshi Tanaka

Yoi Yoi
Dekansho!
The people of Sasayama in Hyogo Prefecture have
been passing down and adapting their famous
local folk song — the “great, great” “Dekansho
Bushi” — for many, many years.

OSAMU SAWAJI

Hyogo
Prefecture
Sasayama
City
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T

he city of Sasayama (population: approx.
45,000), also known as Tanba-Sasayama,
is located in a mountainous area of Hyogo
Prefecture approximately one hour north of
Osaka by train. Here the well known folk song called
the “Dekansho Bushi” (lit. Dekansho Song) has been
handed down and enjoyed for centuries.
The song was originally sung by local farmers at
the time of the Bon Festival in the early Edo period
(1603–1867). Later, in the Meiji period (1868–1912),
students from Sasayama taught the song to their
friends in Tokyo, thereby expanding the recognition
of the simple, singable melody nationwide.
“The lyrics of the ‘Dekansho Bushi’ speak of the
culture, history, sights and specialties of TanbaSasayama,” says Tatsuaki Koyama of Sasayama’s Creative City Division. “A major difference from regular
folk songs is the annual additions to the lyrics. The
song now has nearly 300 verses.”
The many verses of “Dekansho Bushi” are short —
each can be sung within 30 seconds or so — and they
are full of humor.
One of the best-known refrains is, “TanbaSasayama yamaga-no saru-ga hana-no oedo-de shibai
suru.” This phrase literally means that a monkey
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(saru) from the bosom of a mountain (yamaga) in
Tanba-Sasayama is faring successfully in the gorgeous city of Edo (now Tokyo). It is a self-mocking
tale in other words of a “local boy made good.”
The people of Tanba-Sasayama dance to the
“Dekansho Bushi” at their summer festivals. The largest of these is the Dekansho Festival, which is held
annually on August 15 and 16. Celebrating its 64th
anniversary this year, the Dekansho Festival takes
place in the remains of Sasayama Castle and attracts
nearly 100,000 people over a two-day period. The
festival reaches its climax with around 1,000 people
dancing in a circle around the yagura stage built at
the center of the venue, with fireworks coloring the
night sky. New additions to the lyrics of the “Dekansho Bushi,” selected annually from public submissions, are also unveiled at the festival.
“In Sasayama, the ‘Dekansho Bushi’ is taught at
elementary schools, which means that everyone in
the town knows how to sing it,” says Koyama. “The
local people aspire to sing and dance around the
yagura at the Dekansho Festival.”
In Tanba-Sasayama, some of the cultures and landscapes mentioned in the original “Dekansho Bushi”
survive to this day. One example of this is the pottery
called Tanba-yaki. Dating back to the late twelfth century, Tanba-yaki originated in the Konda-cho district
of Sasayama. Today, more than sixty potters are active
in the town. The potters sell their works and offer
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Dekansho Festival revelers perform the traditional dekansho
dance.
Aoyama History Village
The Fukusumi district of Sasayama has been designated as an
Important Preservation District for Groups of Traditional Buildings.
A Tanba-yaki kiln in the Konda-cho district of Sasayama

pottery workshops in their studios. The Museum of
Ceramic Art, Hyogo collects and exhibits Tanba-yaki
and other pottery from the prefecture, and also organizes a workshop using the oldest Tanba-yaki climbing kiln in existence today, which was built in 1895.
In the Edo period, the Fukusumi district was a post
town along the road connecting Sasayama with Kyoto,
and it bustled with many travelers and merchants.
A number of residences and storehouses from the
period remain in excellent condition here, and Fukusumi has duly been designated as an Important Preservation District for Groups of Traditional Buildings.
A villa belonging to the Aoyamas, the family that
governed Sasayama in the Edo period, remains in the
Aoyama History Village and exhibits materials related
to the family. The Tanba-Sasayama Dekansho Kan, a
museum that opened in the Village in April this year,
recreates the dekansho dance with the use of augmented reality (AR).
“Sasayama is not very far from Kyoto or Osaka,
but it is altogether more relaxed here,” says Koyama.
“This is a great place in which to appreciate the atmosphere of a traditional country town.”

Photos: Satoshi Tanaka (1); Courtesy of Sasayama City (2–4)
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Photo: Goto Masami/Aflo

Asahidake

T

he summer ends first in Hokkaido, the northernmost of Japan’s four main islands. It is early
September, and on the stratovolcano Asahidake, the rowan trees in the upper elevations have
already turned a radiant red. The display of fall foliage unfurls in stages here, like a carpet
thrown down a staircase. But just as the birch and mountain ash are issuing their yellows and oranges
in the lower elevations, so the trees at the top are being dusted with the first fall of snow. It will not
be long before these slopes are wholly enveloped in white once again, and the hikers and poets are
replaced by skiers and snowboarders.
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