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s global warming 
forces the nations 

of the world 
to take action, 

Japan is also actively 
confronting this issue. We 
look at the environmental 
technologies and initiatives 
Japan is using to combat 
climate change, and how it 
is making a solid and much-
needed contribution to the 
planet.
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Prime Minister Abe visited 
the Arab Republic of Egypt, 
the Hashemite Kingdom 

of Jordan, the State of Israel, and 
Palestine from January 16 to 21. The 
overview is as follows. Along with 
affirming the traditionally friendly 
relationship with major countries in 
Middle East, this visit strengthened 
the broad-ranging cooperative 
relationship in political and economic 
areas. Additionally, Prime Minister 
Abe engaged in encouraging the 
realization of peace between Israel 
and Palestine, which is indispensable 
for the stability of the Middle East 
region. In connection with measures 
to contend with ISIL, which poses 
a serious threat to the stability of 
the Middle East and international 
order, Prime Minister appealed 
for cooperation with neighboring 
countries.

PRIME MINISTER SHINZO ABE’S VISIT 
TO THE MIDDLE EAST

On January 17, Prime Minister Abe held 
a meeting with H.E. Mr. Abdel-Fattah, 
President of Egypt.

On January 20, Prime Minister Abe held 
a meeting with Dr. Mohammad Abbas, 
President of  the Palestinian Authority, and 
discussed humanitarian and reconstruction 
support for Gaza.

On January 19, Prime Minister Abe paid a 
courtesy call on H.E. Mr. Reuven Rivlin, 
President of Israel, and met with Prime 
Minister Benjamin Netanyahu. During a 
visit to Yad Vashem, he said: “I express my 
determination to prevent the recurrence of 
such tragedy on the occasion of the seventieth 
anniversary of the liberation of Auschwitz.”

STATEMENT BY 
PRIME MINISTER 
ABE OF JAPAN 
REGARDING THE 
HOSTAGE INCIDENT 
INVOLVING JAPANESE 
NATIONALS IN SYRIA

On February 1, Mr. Abe issued 
an official statement as the Prime 
Minister of Japan regarding the taking 
of hostages by the Islamic extremist 
group ISIL in Syria. He said: “Japan 
will never give in to terrorism. We 
will further expand our humanitarian 
assistance in the Middle East in areas 
such as food and medical care. Japan 
will steadfastly fulfill its responsibility 
in the international community 
combatting terrorism. I wish to 
express my heart-felt gratitude to the 
people around the world who have 
kindly extended their strong solidarity 
against these acts of terrorism and 
cooperation toward the release of the 
hostages.”

Visiting Egypt

Visiting Jordan

Visiting Israel

Visiting the Palestinian Authority

On January 18, Prime Minister Abe held 
talks with H.E. Prime Minister Abdullah 
Ensour and His Majesty King Abdullah II, 
who expressed his support for the security 
policies of Japan.
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Global warming is seen as being profoundly 
connected to the abnormal weather we have witnessed 
repeatedly across the globe. Along with increased 
human activity, higher concentrations of greenhouse 
gases such as carbon dioxide are identified as the major 
cause of rising surface temperatures around the world. 

As the nations of the world take action to prevent 
global warming, Japan is contemplating how it will 
face this issue—the environmental technologies and 
initiatives it is using to combat climate change, and how 
it is making a contribution to the world.

Global warming 
countermeasures
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TAMI KAWASAKI

WITH the active 
support and pressure 
of the international 

community, a variety of efforts 
to combat climate change are 
being conducted across the 
planet. How have the debates and 
technology surrounding climate 
change evolved in the more than 
twenty years since the existence 
of the greenhouse effect was 
internationally acknowledged? 
We posed this question and 
more to Junichi Fujino, senior 
researcher at the National 
Institute for Environmental 
Studies, Center for Social 
and Environmental Systems 
Research.

Tell us about the present state 
and impact of climate change.

In November 2014, the UN’s 
Intergovernmental Panel on 
Climate Change presented its 
Synthesis Report of the Fifth 
Assessment Report. The results 
were shocking. Greenhouse 
gases like carbon dioxide have 
reached their highest levels in 
800,000 years, and many extreme 
weather conditions have been 
observed. At this rate, global 
temperatures are expected to rise 
by five degrees by the end of the 
twenty-first century. Since the 
Industrial Revolution, 1.9 trillion 
tons of carbon dioxide have 
been released; to achieve a 66 
percent or higher success rate in 
terms of curbing the rise in mean 

THE WORLD TAKING ACTION 
ON CLIMATE CHANGE

Interview 
with 
Junichi 
Fujino
the National 
Institute for 
Environmental 
Studies

global temperatures to within two 
degrees Celsius, no more than one 
trillion tons of carbon dioxide can 
be released. It has been announced 
that if the current pace continues, 
we will reach the maximum allowed 
level within three decades. For this 
reason, global emissions must be 
cut to zero by around the year 2100. 
We have been in a hiatus period—
meaning global temperature rises 
have stayed flat—for several years. 
However, in December 2014, the 
World Meteorological Organization 
announced that the average 
temperature had reached the 
highest level on record.

The Earth is definitely changing 
in a way that makes it easier for 
climate change and extreme 
weather events such as torrential 
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rains, heat waves and cold waves 
to occur. Climate change has a 
profound impact on human health 
and the ecosystem, including the 
secondary disasters that occur due 
to insufficient preparedness for 
the primary ones. Even in urban 
planning, for example, it could be 
said that we’re at the stage where 
we should be taking climate change 
as given.
What sorts of measures are the 
world and Japan in particular 
taking to combat climate change?

Concern for the environment 
is on the rise. Even developing 
countries, which are beginning to 
deal with prevailing environmental 
issues caused by their rising lifestyle 
needs, have launched initiatives 
to address problems of water, air 
quality and soil, as well as adopting 
measures to build environmentally 
friendly cities. Developed 
nations are drawing on their past 
experience to create advanced 
technology—among them Japan’s is 
at the cutting edge.

We’re currently developing 
energy-efficient and renewable 
energy technologies with the goal 
to cut greenhouse gas emissions 
to zero by 2100. Of particular note 
is the fact that we are seriously 
looking into a technology that 
captures and disposes of carbon 
dioxide emissions as waste material 
and injects liquefied carbon 
dioxide into excavated petroleum 
wells and cracks in geologically 
stable bedrock. On the other hand, 
there’s also an approach which 
makes use of psychosociology, 
behavioral economics and the 

analysis of big data, so that social 
structures can be built to encourage 
the conservation of energy 
and proactive actions that are 
environmentally friendly. 
Where should Japan’s focus be in 
the future?

Japan is a leader in that it has 
already experienced and overcome 
severe environmental challenges, 
and we have advanced technology, 
but we still are not able to create a 
sustainable socioeconomic vision 
after we hit upon the economic 
model that worked for us in the 
past.

Regionally, the seeds of 
building a sustainable society can 
be found in initiatives launched 
to support an aging society and 
spur regional activity—initiatives 
that have popularized energy-
efficient residential housing, for 
example, or the construction of 

light rail transit systems that 
serve as the core of urban areas, 
encouraging the smart planning of 
residential districts. Furthermore, 
by cooperating with our fast-
developing neighbors in Asia, we 
are seeing signs of the creation 
of sustainable socioeconomic 
systems.

Solving global environmental 
issues must begin by raising 
awareness of the environment 
around us. We must value and 
protect the natural resources 
with which we are blessed locally, 
and we must use and recycle 
them efficiently. Japan must 
create a balanced vision for our 
future—achieving real reductions 
in greenhouse gas output, taking 
a proactive leadership role in 
addressing environmental issues, 
and serving as an example to the 
international community. 
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SUPER 
PLANTS

IN the 1997 Kyoto Protocol, the absorption 
of carbon dioxide by forests through 
photosynthesis was included as a method 

of cutting greenhouse gases. As a result, forest 
conservation and afforestation became highly 
valued as a global warming reduction strategy. 
In recent years, research into genetically 
modified trees has made a breakthrough in 
this field. Tsuyoshi Maruyama—director of the 
department of molecular and cell biology at the 
Forestry and Forest Products Research Institute 
and a participant in this research—described the 
breakthrough’s genesis.

The institute’s research on genetically 
modified trees focuses on molecular and cell 
biology, aiming to achieve afforestation that is 
more effective and extensive by applying genetic 
modification techniques, mainly to poplar trees. 
The research goals include upgrading resistance 
to environmental stressors such as aridity and 
salinity, accelerating growth, and augmenting 
biomass production. Moreover, to prevent the 
dispersion of exogenous genes introduced 
through genetic modification, research on 
creating Japanese cedars and other trees that  do 
not disperse pollen is also being performed. 

According to Maruyama, over 30 percent of 
the world’s lands are currently plagued with 
tough conditions such as severe aridity and 
extreme salinity, making it virtually impossible 
to grow trees there. Genetically modified trees, 
however, can be designed to withstand aridity 
and salinity, and therefore can be grown in 
these desolate and salt-laden environments. As 
the area of afforestation increases, it becomes 
possible to reduce carbon dioxide due to an 
overall increase in photosynthetic activity. 
Forest conservation and afforestation using 
genetically modified trees also leads to greater 
biomass energy production. The use of fossil 
fuels can therefore be reduced, aiding global 
warming countermeasures.

But why was genetic modification of trees 
considered in the first place? Maruyama says it 

Genetically Modified 
Trees that can Thrive in 
Harsh Conditions

KAZUMA OSAKI 

1
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1 Plants like this one can withstand even extreme salinity
2 The Forestry and Forest Products Research Institute
3 The poplar seedlings in these flasks were regenerated through tissue 

culturing
4 Many of the Institute’s experiments involve genetically modifying 

poplar trees like these

it was because of the limitations of previous artificial 
crossbreeding methods. Compared to herbaceous 
plants, each generation of trees has a longer lifespan, 
so breeding ones with new genetic traits using 
conventional crossbreeding methods requires 
considerable time, effort and technology. On the other 
hand, genetic modification makes it possible to instill 
specific genetic traits, saving a lot of time and effort. It is 
also possible to transfer genes across different species, 
introducing genetic traits that weren’t available when 
using the previous method, which makes this research 
even more valuable.

There are two major challenges in this research, 
however. One is that while every genetic trait has a 
unique genetic structure, due to reactions among the 
genes it could be difficult to obtain the expected results, 
so the process of analyzing their structures requires 
trials where conditions can be modified and tested. 
Secondly, compared to herbaceous plants, trees have a 
slower growth rate and grow much larger. Because of this, 
carrying out an experiment successfully requires lots of 
time, sustained effort and large-scale facilities.

Maruyama also explains that whether this 
research can be applied on a commercial basis is not 
yet clear because additional issues must be solved 
beforehand. For example, although the institute has 
been conducting research into genetic modification 
under close supervision and following international 
and domestic regulations, many people are still uneasy 
about the idea of genetic modification; indeed, the 
commercial growing of genetically modified trees has 
not been achieved yet in Japan. According to Maruyama, 
further research and experiments are still necessary to 
resolve such concerns regarding safety and ecosystem 
conservation. 

Although many difficulties remain, success in 
genetically modifying trees will without a doubt become 
a huge step in reducing global warming. Keeping an 
eye on the progress of this research is definitely a 
worthwhile pursuit. 

2

3

4
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CREATING 
ENERGY FROM 

CO2

PHOTOSYNTHESIS is 
the chemical process by 
which plants and algae 

convert light energy to chemical 
energy, using sunlight, water 
and carbon dioxide to create 
organic products such as sugar 
(glucose). During photosynthesis, 
the oxygen created from water is 
released into the atmosphere. The 

oxygen we breathe and most of 
our nutrients are the products of 
photosynthesis.

Research projects designed 
to duplicate photosynthesis 
artificially are under way in 
Japan and abroad. Here in Japan, 
in addition to the large-scale 
projects conducted by the New 
Energy and Industrial Technology 

Development Organization, 
several businesses have achieved 
artificial photosynthesis ahead 
of anywhere else in the world. 
However, the conversion 
efficiency (the amount of energy 
from sunlight that can be 
converted into chemical energy) 
is extremely low: under 1 percent. 
Toshiba has achieved the highest 
conversion efficiency of any 
company in the world: 1.5 percent.

That percentage seems very 
low at first glance, but it is higher 
than that of plants such as corn 
(0.79 percent) and switchgrass 
(0.2 percent) that have been 
researched for their usefulness 
as biomass. Even chlorella algae, 
whose conversion efficiency is 
higher than that of plants, reaches 
just 2 percent.

Toshiba’s artificial 
photosynthesis technology 
uses three layers of amorphous 
silicon as electrodes, each 
absorbing different wavelengths 
of light, to create multi-junction 
semiconductors that are capable 
of absorbing sunlight, especially 
light in the visible spectrum, 
which have high light use 
efficiency  (see block diagram at 
right). First, the sunlight these 
devices absorb is used to split 
water into oxygen and hydrogen 
ions. In the diagram mentioned, 
carbon monoxide and water are 
created from carbon dioxide 
(CO2) and hydrogen ions. Carbon 
dioxide is difficult to split, but 
the use of gold nanocatalysts 
(created with nanosized structure 
control technology) accelerates 

The evolving technology of 
artificial photosynthesis

BIFUE USHIJIMA 

1
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the reaction, increasing energy 
conversion efficiency.

This makes it possible to create 
methanol, which is used as a raw 
material for fuels such as gasoline, 
as well as for resins and adhesives, 
from the carbon monoxide 
generated. Toshiba’s goal is for 
the system to be compatible with 
the carbon dioxide separation 
and recovery systems frequently 
installed at facilities with high 
carbon dioxide emissions, such 
as thermal power stations and 
factories. If this succeeds, carbon 
dioxide that was once released 
into the atmosphere can be used 
to create energy instead.

For example, at a facility 
that emits thirty tons of carbon 
dioxide per day, converting a 
tenth of that (three tons of carbon 
dioxide) into energy via artificial 
photosynthesis at a solar-to-
chemical energy conversion 
rate of 10 percent would entail 
an area of over ten thousand 

2

Multi-junction semiconductor that 
absorbs light in the visible range with 

high light utilization efficiency

Gold nanocatalysts created 
using nanoscale structure 

control technology 

square meters to absorb sunlight. 
Even so, the process would 
be 140 times more efficient in 
absorbing carbon dioxide than a 
cryptomeria forest of the same 
size (a hectare of cryptomeria 
absorbs carbon dioxide at a rate 
of 7.8 tons per year). The carbon 
monoxide generated could be 
transformed into an estimated 
3,700 liters of methanol per day.

Akihiko Ono, head of 
development at Toshiba’s 
Corporate Research & Development 
Center, discusses the significance 
of his research: “Artificial 
photosynthesis technology 
has the potential to solve both 
the issues of global warming and 
the energy crisis at once. After 
all, fossil fuels themselves are 
simply the products of plant 
photosynthesis, stored for many 
years underground. When we use 
these fossil fuels, we release CO2 
into the atmosphere, so I believe 
it is our duty to create energy 

from this CO2 instead for future 
generations.”

Although Toshiba has 
achieved the highest conversion 
efficiency, issues such as the 
high cost of gold nanocatalysts 
present challenges to commercial 
application. Toshiba’s goal is to 
make this technology available 
by 2020, developing artificial 
photosynthesis technology with 
higher conversion efficiencies and 
a long service life at a lower cost.

Artificial photosynthesis was 
once thought impossible. Now 
that it has been achieved, the idea 
of an “ultimate eco-energy cycle,” 
where carbon dioxide itself 
becomes a source of energy, is no 
longer a dream but an attainable 
reality. 

H+

02+4h+

2h2o

2co+2h2o

2co2+4h+

Sunlight
electrons RAW 

MATERIAL
FOR FUEL

1 Using gold nanocatalysts produces 
carbon monoxide, which becomes 
the raw material for fuel such as 
gasoline 

2 Gold nanocatalysts, made with 
nanosized structural control 
technology
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TAMI KAWASAKI 

SINCE 2014, Tokyo Metro—the firm that 
operates the subway lines that run 
through downtown Tokyo—has been 

using regenerated power from subway cars to 
power the equipment in train stations. 

Regenerated power is the current produced 
when a train applies its brakes. Through a 
current collector called a pantograph, this 
electricity is fed back to the aerial wiring and 
primarilly used to power other trains nearby. 
This has been implemented as one of the 
energy conservation measures for railways. 

Until recently, however, that regenerated 
power went to waste when there were no 
other trains nearby. When there was already 
excess current in the system, in fact, the 
voltage of the aerial wiring spiked, causing 
problems in the system’s ability to provide 
stable electricity to each train car. As a result, 
the trains were designed to curb excess power 
generation, ultimately causing a net waste of 
energy in the system. “Making efficient use of 
this surplus of regenerated energy was one of 
the major issues for us,” says Kohta Mantani 
of Tokyo Metro’s Electrical Division. 

Although the regenerated power starts 
as direct current, it can be converted to 
alternating current through a station auxiliary 
power supply unit and used to run the lighting, 
air conditioning, escalators and other facilities 
at stations. This means the system feeds the 

energy back into the station itself rather than wasting it.
“What is revolutionary about the station auxiliary 

power supply units is not just the technology to convert 
the current, but their compact size,” says Mantani with 
enthusiasm. The units, about the size of a large locker, only 
require about fifteen square meters of space, making them 

Using regenerated 
energy from trains

POWER
RAIL

1

2
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1 The auxiliary power supply unit at Myoden Station on 
Tokyo Metro’s Tozai Line runs the station’s lighting, air 
conditioning, escalators and other facilities

2 The control panel for the auxiliary power supply unit is also 
extremely compact

3 The power supply units are only about the size of a large 
locker

dramatically more compact than the room-sized units 
used in the railroad industry to date. It is this compact 
size that makes deployment and setup easy.

One of these units is installed at Myoden Station 
on Tokyo Metro’s Tozai Line. Its tiny, unassuming 
presence gives no indication that it is powering the 

station itself. Mantani laughs: “Unbeknownst to 
passersby, there is a little beast of a device tucked 
beside the railway tracks.”

 Since deploying this unit in June 2014, Tokyo 
Metro has yielded an energy savings of 600 
kilowatt-hours per day—the equivalent of sixty 
homes’ worth of energy consumption. Although 
installed at only one station so far, if the rollout 
continues it could be possible for trains to produce 
a major supply of energy for train stations while 
running.

Myoden Station was picked as the first site 
because it had the ideal conditions for generating 
and collecting power, such as a suitable space for 
the equipment, tracks on a slope that necessitates 
braking (and thereby produces power) and the 
train schedules.  For these devices to become 
mainstream equipment, however, they must be 
refined further to allow for power generation and 
transfer even under ordinary conditions.

The railway system is already known as a 
comparatively eco-friendly transit method in 
terms of lower environmental impact because of 
its high transportation capacity. For its long-term 
environmental strategy in the run-up to 2020, 
Tokyo Metro has set a series of “Minna de Eco” 
(“Eco by Everyone”) guidelines, which call for 
total railway energy consumption in 2020 to not 
exceed 2009 levels. In addition to promoting the 
use of the station auxiliary power supply units, 
Tokyo Metro is planning on deploying low-energy 
train cars that require drastically less power to 
run than the existing carriages and installing 
solar generation systems on the rooftops of 
stations along the Tozai Line,  independently 
pursuing significant eco-friendly changes. 

3
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Elemental 
Change

RIEKO SUZUKI 

KANSAI  International Airport (KIX) plans to 
transform itself into a “hydrogen airport” by 
introducing the use of the element, which is 

increasingly gaining attention as the ultimate form 
of clean energy. Kiyotaka Nakaoka of the New Kansai 
Airport International Company Ltd. described the 
airport’s plans to become the frontrunner in eco-
friendly airports.

“Kansai International Airport is built on reclaimed 
land in the ocean,” Nakaoka says. “As a site that 
employed manmade means to work with the natural 
environment, we have been proactive since day one 
in making environmentally friendly considerations. 
In 2012, we set a new midterm managerial goal that 
includes the active use of renewable energy.”

Hydrogen can be easily stored and transported, 
and its only byproduct when burned is water. A 
proof-of-concept trial is under way at KIX that 
involves using wind and solar power generation 
equipment on the airport island to generate 
hydrogen, deploying large-scale use of hydrogen 
energy at the airport, and using hydrogen-powered 
forklifts and other measures. Also quickly moving 
forward is the “Smart Ai-Land” (a play on the words 
island and ai, which means “love” in Japanese) 
project, which would see KIX become the world’s 
safest and most environmentally friendly airport, 
and the Hydrogen Grid Project, in which KIX will 
take on the global hydrogen market. This project 
is led by the KIX Smart Ai-Land Hydrogen Grid 
Committee, a public-private partnership with 

Kansai International 
Airport’s cutting-edge 
hydrogen experiment

members such as Iwatani Corporation, Toyota Motor 
Corporation, Toyota Industries Corporation, Mitsui 
& Co., Ltd., Toyota Tsusho Corporation, the Kansai 
Electric Power Co., Inc., the Osaka prefectural 
government and the New Kansai International 
Airport Company.   

In February 2015, the airport will begin the 
development and operational trials of hydrogen-
powered infrastructure and fuel-cell forklifts. 
“Forklifts are essential pieces of equipment at 
airports where large volumes of cargo are handled, 
and we currently employ a few hundred of them 
at KIX, half of them gasoline-powered and half 
electric,” Nakaoka states. “In addition to reducing 
CO2 emissions, deploying fuel-cell forklifts improves 
the working environment as a whole. Building the 
infrastructure for the creation of hydrogen power 
and having hydrogen fuel dispensers within the 
facility will reduce the time and effort it takes to 
move to and from the refueling stand. In addition, 
the fuel-cell forklifts can be replenished in three 
minutes and require no electric charging or exchange 
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of batteries to remain in continuous operation. This 
integrated chain of improvements enhances overall 
working efficiency.” 

It will still be some years before KIX can completely 
switch over to fuel-cell forklifts, but when that day 
arrives, a considerable rate of CO2 reduction versus gas 
and electric is anticipated. After fuel-cell forklifts, the 
next plan is to switch to hydrogen in the towing tractors 
used to haul freight containers to aircraft. That will cut 
KIX’s CO2 emissions across the board. 

According to Nakaoka, “We are planning to set up 
a commercial hydrogen station on the island, which 
will be used for hydrogen replenishment for the fuel-
cell vehicles and fuel-cell buses that we are planning 
to adopt. There is also a plan to use the hydrogen 
fuel cell-powered buses charged at the commercial 
hydrogen station as limousine buses to connect Osaka 
International and Kansai International airports. In the 
future, we also want to power our hydrogen generators 
using renewable energies like solar and wind power, 
store the hydrogen in tanks and fuel cells, and then 
provide that energy to the airport terminal buildings. 
Even if the electrical grid goes down as the result of a 
disaster, this system will allow us to stay up and running. 
That makes it a key project from the standpoint of 
disaster preparedness as well.”

KIX plans to host tours of the airport that incorporate 
environmental experiential routes, as well as using 
a hydrogen-themed display booth at the hydrogen 
station, transforming the site into an early model of 
the “hydrogen airport,” a concept that is also gaining 
traction overseas. Through these projects, KIX wants to 
actively promote awareness of the safety and sensibility 
of hydrogen power.

“The Hydrogen Grid Project revolves around KIX, but 
the whole process runs thanks to the technology various 
companies have provided and the invaluable support of 
the Ministry of the Environment, Ministry of Economy, 
Trade and Industry and the Cabinet Office,” Nakaoka 
says firmly. “Without the right technology, capital and 
legislation in place, it is difficult to quickly meet our 
various goals and promote Japan’s excellent hydrogen 
technologies. We need to continue these public and 
private collaborations to move this project forward full 
steam—or should I say, hydrogen—ahead.” 

The airport plans to incorporate a hydrogen station to supply 
fuel-cell vehicles

Kansai International Airport is built on reclaimed 
land in the ocean

KIX will also run hydrogen-powered limousine buses to and 
from other airports



| highlighting japan16

Feature GLOBAL WARMING COUNTERMEASURES

THE Kyoto Protocol, adopted in 1997, was the 
first time in which international society had 
synchronized its approach to environmental 

problems, with the document setting explicit targets 
for cutting greenhouse gases. Since then the city of 
Kyoto has been a frontrunner in Japan in reducing 
greenhouse gases and pursuing energy-saving 
projects. For example, the city has succeeded in using 
domestic cooking oil waste to produce biodiesel fuel, 
which powers a number of garbage trucks and city 
buses. Other more advanced global warming projects 
are under way as well, and Kyoto is tackling numerous 
challenges that may make it the model for eco-friendly 
cities.

One such effort is the development of technologies 
for producing ethanol, a fossil fuel substitute, from 

waste—the first of its kind in Japan. Seventy 
percent of the general waste Kyoto collects is 
paper and raw garbage, which would be suitable 
as a biomass source if it weren’t stained with 
cooking seasonings and other substances. 
Because cleaning such waste before reuse is 
one of the most expensive parts of the process, 
producing biomass from it has long been 
considered financially infeasible.

However, Kazuo Yamada, section head for 
the Global Warming Initiatives Office at Kyoto’s 
Municipal Bureau of Environmental Strategies, 
says, “It was then that we thought, ‘Why not 
find a yeast that will break down biomass to 
produce ethanol even if it’s tainted with dirty 
water or soy sauce?’ I heard from Hitachi Zosen 
Corporation that there was an expert in enzyme 
research at Kumamoto University, so I posed 
the question to him. Turns out they were able 
to create a yeast that did just that. It’s worth 
speaking your mind!” he adds with a grin.

Kyoto’s energy-saving 
projects

ECO MODEL
TAMI KAWASAKI

At the test facility where Yamada is using Panasonic’s system to 
develop the thermoelectric tube for power generation

The Metropolitan Oil Field Project: working to generate fuel 
from household waste
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In this industry-academia-government 
partnership, the city of Kyoto, Kumamoto 
University and Hitachi Zosen Corporation worked 
together and were selected to receive funding from 
the Ministry of the Environment. Experimental 
trials are already being performed. Yamada’s humor 
is reflected in the name of the project, dubbed the 
Metropolitan Oil Field Project, since a fossil fuel 
alternative can be produced from household waste.

Currently ethanol sells for around 140 yen per 
liter in Kyoto. However, at the current stage, one 
liter of ethanol can be produced for under eighty 
yen using the newly developed method, and it is 
expected to be ready for mass production after the 
2015 fiscal year.

Kyoto has also joined forces with Panasonic to 
develop a thermoelectric tube, which is already 
undergoing experimental trials. Two types of metal 
are fused and made into this specialized tube: when 
hot water is piped through it, electricity is generated 
from the temperature difference. The tubular 
shape, along with the use of thermally conductive 
materials, ensures efficient heat transfer even with 
lukewarm water, so the tube can harness everyday 
heat sources like hot water, steam and exhaust 
for energy. This technology has been designated 
for inclusion in the New Energy and Industrial 
Technology Development Organization’s projects. 
In Kyoto’s pilot project, Yamada has designed 
a testing plant with Panasonic’s system, and 

is conducting field tests using the heat generated 
during the incineration phase at waste treatment 
facilities.

 “The tubes themselves are used as generators—
this is the first system of its kind worldwide,” says 
Tsutomu Kanno, research lead for Panasonic’s 
advanced research division, pointing at the device, 
which is small enough to fit in two hands. Tubes 
this small can easily fit into automobiles, factories 
and water supply systems in buildings to generate 
power. This revolutionary and efficient technology 
will provide “a stable energy supply that contributes 
to the creation of a sustainable energy society,” 
says Kanno. Panasonic is pursuing further size 
reductions and gearing up for mass production so 
that it can bring the product to market.

 In Kyoto, a city in which the traditions of the 
past are still vibrant, there are people engaged in 
innovative, energy-saving technologies. Every 
one of them was full of vigor and their own kind 
of energy. The creative spirit of enterprise and 
experimental drive these researchers display 
powerfully supports Japan’s international 
competitiveness. 

This small thermoelectric tube generates electricity from 
temperature differences in the hot water flowing through it

Estimated amount of 
greenhouse gas emissions in 2020

unit: 10,000 tons
779

Base:  
FY 1990

FY 2010 Forecast for 
FY 2020

Goal in  
FY 2020

661 91

570 584

 Fluctuation 
of electricity 
production 
coefficient

Reduction 
effectiveness 
based on the 

emission 
reduction 

effectiveness 
index
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GREEN CONVENIENCE
JAPANESE convenience store chains 

are expanding rapidly overseas, 
particularly in Asia. One such 

operation is Family Mart, which has 
opened 1,186 shops in Thailand as 
of December 2014, with comparable 
growth in Viet Nam and other countries. 
Family Mart is seeking to curb global 
warming by retrofitting existing shops 
and building new ones in an eco-friendly 
fashion. Fumiaki Ohno, head of CSR for 
the company’s management division, 
explained how the chain plans to 
accomplish that.

 “We’ve installed variable frequency 
inverters at new and existing Family 
Mart locations in Thailand which let us 
regulate energy consumption,” Ohno 

Transforming regional Asian 
shops into eco-friendly 
outposts

RIEKO SUZUKI
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4

1 Family Marts in Thailand
2 Variable frequency inverters are ensuring that air-conditioning 

units like this one in a Thai Family Mart use less energy 
3 An inverter-equipped outdoor refrigeration unit at a Thai store
4 A fryer unit in a Viet Nam store
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notes. “This is one of the trial projects to utilize 
the Bilateral Offset Credit Mechanism (BOCM), 
a mechanism whose prompt development and 
deployment is yet to be achieved.”

The BOCM works to reach Japan’s energy 
reduction goals by using greenhouse gas-reducing 
technologies, products, systems, services and 
infrastructure in developing countries and 
quantitatively assessing the degree of emissions 
this would equate to in Japan. Global warming 
prevention measures in Asia are still lagging, and 
with Japanese convenience stores expected to 
multiply at a rapid pace, their ecological efforts 
represent one practical approach to the BOCM.

According to Ohno, the equipment at Family 
Mart locations in Asia was primarily procured 
locally. “While we recognized that deploying 
Japanese refrigerators and air conditioners with 
built-in inverter control technology would reach 
our energy output goals, at the time we felt local 
machinery was more cost effective and easier 
to obtain. To improve this situation, at a 2011 
meeting of Family Mart’s upper management from 
Japan and overseas, it was decided that each shop 
had to reduce its energy output by 20 percent by 
2015, so this spurred the ‘eco-ification’ of shop 
infrastructure. Today, these conditions have 
improved significantly.” 

Although these shops come in different shapes 
and sizes—some are one-story roadside stores, 
some have two floors, and others are in business 
complexes—the energy consumption of a typical 
Family Mart breaks down to 16 percent for air 
conditioning, 18 percent for lighting, 41 percent for 
refrigerated cases, and 25 percent for other uses. 
Air conditioning, lighting, and refrigeration make 
up 70 percent of the total energy consumption; 
changing them over to inverter-based units 
equates to an annual energy reduction of 34 
percent. However, inverter-equipped machinery is 
20 to 30 percent more expensive than the standard 
variety, so initial costs are higher. In many cases, 
business owners hesitate to make the initial 
investment, even though the longer service life 

of eco-friendly machines means those costs can be 
reclaimed.

“For our locations in Thailand, since there is a 
Panasonic plant nearby, we use Panasonic inverters 
which offer great energy reduction. As these devices 
are sold, it stimulates Japanese industry, and the 
process as a whole also improves the international 
reputation of Japan’s countermeasures against global 
warming at large as well as C02 emissions. There are 
many advantages to this project,” Ohno states.

In this way, Japanese technology, expertise and 
business are being geared to curb greenhouse gas 
emissions both at home and in developing countries. 
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High and 
Getting 
Dry

BOLIVIA’s capital of La Paz and its 
neighboring suburb of El Alto, flanked 
by snow-covered peaks in the Andes 

mountain range, are situated at altitudes that 
range from around 3,100 meters  to 4,000 above 
sea level—one of the highest cities in the world. 
Nearby glaciers are significant sources of water for 
the area’s two million residents. Global warming 
has caused these glaciers to recede at a rapid 
pace, however, particularly since the 1990s. In 
2008, concerns over a diminishing water supply 
for a growing population prompted the Bolivian 
government to seek outside scientific assistance 
to predict the rate at which glaciers recede and 
establish water resource management.

The Japan International Cooperation Agency 
(JICA) responded with the development of 
a study titled “Impact of Glacier Retreat on 
Water Resource Availability” for La Paz and El 
Alto. JICA then coordinated with Japanese and 
Bolivian researchers to launch a five-year project 
in 2010 called GRANDE (Glacier Retreat impact 
Assessment and National policy Development) 
that would study glacier meltwater, river 
discharge, soil erosion and sediment, water 
quality and water management. Fourteen 
Japanese researchers from Tohoku University, 
the Tokyo Institute of Technology, Fukushima 
University and Nihon University, along with 
eight Bolivian exchange students, collaborated 
with two dozen members in Bolivia, including 
researchers at the Higher University of San 
Andrés in La Paz and government and private 
organizations involved in water resources.

The research team first concentrated on 
developing monitoring systems at three different 
glaciers (Condoriri, Tuni and Huayna Potosi) 
to better understand the impact of melt water 
from glaciers on water resources. Suffering 
altitude sickness, the researchers labored to place 
measurement devices and establish monitoring 
stations. Their strenuous efforts paid off: detailed 

Managing Water Needs 
for Bolivia’s Highest 
Metropolis

NOAM KATZ



The first GRANDE workshop gathered academics from Japan and 
Bolivia to study Bolivia’s growing water shortage

Researchers had to fight altitude sickness while taking 
measurements
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data gained by measuring glacier thickness, 
examining soil erosion, water quality survey 
and even using 3D laser scanners to measure 
topography enabled them to create a sophisticated 
water resource management model.

Besides the effects of high altitude, the 
researchers had to overcome other difficulties. 
The March 11, 2011 earthquake and tsunami 
that struck Japan’s Tohoku region, for example, 
significantly affected Tohoku University and 
threatened to disrupt the program. 

Nevertheless, “the Japanese researchers there 
were determined to complete the project,” says 
Akihiro Miyazaki, director of the Water Resources 
and Disaster Management Group in JICA’s Global 
Environment Department. Japanese researchers 
also had some struggles in communicating with 
their Spanish-speaking Bolivian counterparts, 
although the Bolivian exchange students came 
to their rescue by translating between English or 
Japanese and Spanish.

Since natural water supplies in the area are not 
projected to increase, the researchers concluded 
that Bolivia’s best option was to improve its water 
resource management. Unification of water supply 
statistics and the water supply network  around 
El Alto helped  to identify areas where drinking 
water is not distributed  from water storage 
facilities due to decreases in water resources 
or water leakages, which the Public and Social 
Company of Water and Sanitation estimates at 30 
percent due to leaking pipes.

Since the project term is limited to five years, 
developing a water resource management 
platform and transferring technology to 
the Bolivian side is a high priority for JICA. 
Nonetheless, Miyazaki is confident that even after 
the project concludes in 2015, Bolivian researchers 
can continue with their research, bolstered not 
only by the monitoring systems and models 
established but through the Bolivian exchange 
students’ experience. He adds that with data 

and know-how, the Bolivian government is better 
prepared to prevent nonrevenue water use with 
vital repairs, assess water needs, and consider 
developing groundwater resources.

Unfortunately, the outlook for the glaciers 
surrounding El Alto and La Paz remains bleak. 
Researchers anticipate that they will shrink to 30 or 
40 percent of their current size by 2040. But with 
reliable scientific data, Bolivia is now empowered 
to tackle the challenges of global warming. 
Miyazaki believes this will benefit Bolivia overall. 
“We’re very pleased that, in collaboration between 
the Higher University of San Andrés and other 
partners, this project was able to contribute to 
Bolivia’s development,” he concludes. 
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The Rolling 
Rice Balls

ONCE upon a time an honest and 
hardworking old man was chopping 
wood in the mountains. At noon, he sat 

down on a stump and began to eat his lunch. He 
accidentally dropped one of his rice balls, which 
rolled away and down a nearby hole.

“Oh, my, what a waste!” the old man exclaimed, 
peering down into the hole. As he did, he heard a 
song coming from inside:
♪The rice ball came a-rollin’
Rollin’, rollin’, rollin’♪
“My, how funny!” thought the old man. 

Thoroughly amused, he rolled another rice ball 
down the hole. Finally, entranced by the song, 

the old man tumbled down into the hole 
himself.

Inside the hole, he found a crowd of mice. 
“Welcome, old man! Thank you for the 
delicious rice balls!” the mice said, bowing 
their little heads in gratitude. “Let us repay 
you by treating you to some rice cakes!” The 
mice sang, and they began to pound some rice. 
The old man feasted on the mice’s delicious 
rice cakes, and they gave him a fortune in gold 
coins to take home as a present. 

When the old man returned home, he and 
his wife were thrilled at their good fortune. 
Next door to them lived a greedy old man and 
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woman. When they heard the 
woodcutter’s story, they made 
plans to imitate the woodcutter 
and get some of the gold coins for 
themselves. The greedy old man 
set out for the mountains with 
more rice balls than he could 
carry. When he found the hole, 
he dumped a flood of rice balls 
into it and then forced himself 
inside. 

The greedy old man arrived 
in the mice’s home. When they 
began to make rice cakes to 
welcome him, however, he made 
a sound like a cat and tried to 
steal their gold. But his plan 
failed, and the mice beat the 
greedy old man, who barely 
escaped with his life. 

Perhaps it was only out of 
fear, but from that day forward 
the greedy old man was not so 
greedy. 

THE ORIGIN OF RICE BALLS
Rice balls are a very familiar food in Japan and are enjoyed all 

over the country. They’re a staple of the bento lunchboxes that 
people here take with them when traveling. At supermarkets 
and convenience stores, rice balls are displayed with a variety 
of fillings, such as tuna, konbu (seaweed simmered in soy sauce) 
and umeboshi (pickled, salted plums). Rice balls are easy to eat 
with one hand, so they’re a popular choice for lunch among busy 
businesspeople. 

Rice balls are universally loved in Japan, but when did people 
first start to eat them? Clumps of rice grains thought to be rice 
balls have been excavated from the Sugitani Chanobatake ruins 
in Ishikawa Prefecture, which have been dated to the Yayoi Period 
(300 BC to 300 AD). They have become renowned as “Japan’s 
oldest rice balls.” It is even said that traces of indentations made 
by human fingers still remain on these clumps of rice.

Carbonized rice (above) found at the Sugitani Chanobatake ruins (right)

PHOTO: © ISHIKAWA ARCHAEOLOGICAL FOUNDATION
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T
HE proliferation of high-quality 
color copiers and scanners 
has brought a surge in the 
counterfeiting of high-value-

added printed matter such as cash 
vouchers and tickets. Security technology 
measures such as adding special seals or 
stamps to printed matter to authenticate 
them have arisen to counter the threat.

Dai Nippon Printing, a leader in the 
Japanese printing industry, has been 
working to prevent counterfeit printed 
matter through the development of 
several kinds of security technology 
using specialized printing methods. 
These include hologram printing, printing 
techniques that change colors and 
images through the modulation of light, 
microscopic text so small that copying is 
impossible, and fluorescence emission. 
Now Dai Nippon Printing has developed 
the world’s highest level of security, in the 
form of artificial DNA ink. Printed matter 
using this ink is virtually impossible 
for third parties to counterfeit. A device 
is used to analyze the artificial DNA to 
distinguish between an original and a 

copy, just as biological DNA is tested.
Called the “blueprint of life” in all 

living organisms, DNA (deoxyribonucleic 
acid) consists of chainlike polymers with 
four types of organic bases: adenine 
(A), guanine (G), cytosine (C) and 
thymine (T), arranged to form a double 
helix. Within the base sequence is the 
information unique to each individual 
organism. Artificial DNA contains an 
AGCT base sequence, just like natural 
DNA, and is capable of being encoded with 
complicated information that becomes its 
“seal of authenticity.”

The biggest drawback to natural 
DNA is that it can be copied in massive 
quantities through polymerase chain 
reaction technology, which amplifies the 
base sequence. According to Hirokazu 
Maekawa—who oversees development at 
Information Solutions Department at Dai 
Nippon Printing—“anti-counterfeiting 
printing methods using DNA technology 
have been implemented in the past, 
but since replication and copying were 
possible with the right equipment, the 
security levels were definitely not high.” 

Deep Security
Artificial DNA ink prevents 
counterfeiting

Hirokazu 
Maekawa
Information 
Solutions 
Department 
head, Dai Nippon 
Printing

BIFUE USHIJIMA
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Furthermore, the technology was vulnerable 
to light, high heat and high humidity, making 
its integrity susceptible to damage by the 
environment.

TagCyx Biotechnologies—a venture company 
formed by the Institute of Physical and Chemical 
Research, Japan (known as RIKEN)—created 
the artificial DNA used in Dai Nippon Printing's 
version of artificial DNA ink. The ink adds 
proprietarily developed synthetic base pairs 
to the four organic AGTC bases. The synthetic 
base pairs, which are the key to this technology,  
cannot be analyzed without specialized 
knowledge, making replication and copying 
impossible, which is almost like putting a lock in 
the artificial DNA. 

Regarding the issue of environmental 
durability, artificial DNA was modified to 
withstand light and high heat by manipulating 
the base sequence. Furthermore, through 
printing technology—a Dai Nippon Printing 
specialty—that involves coating the surface of 
printed matter with protective ink, the artificial 
DNA is protected and made less susceptible to 
environmental factors.

Printed matter using artificial DNA ink can be 
authenticated within twelve hours using analytic 

equipment. Currently, however, it is necessary to 
send the printed matter to specialized facilities to 
conduct this DNA analysis, so “to proliferate this 
technology, the task at hand is to create a system for 
easy authentication,” says Maekawa. To address this 
issue, he is working to develop an analysis kit that 
allows simplified authentication to be conducted 
easily and anywhere.

By using artificial DNA, the security of high-
value-added printed matter such as passports and 
securities can be greatly improved, and assist in 
crime prevention as well. With several countries 
expressing interest in its use as an anti-counterfeiting 
method for paper currency, the technology has 
attracted interest around the world as a next-
generation printing security measure. 

Encoding high-value-added printed matter with artificial DNA will ensure authenticity

The double helix structure of artificial DNA

G-C

Ds-Pa

A-T



Body Language

NOAM KATZ

S
ITUATED on the corner of a residential street 
in Saitama Prefecture, Wannasirin Iida’s 
home seems unremarkable from the outside. 
Inside, however, a staircase guides visitors 

to a large room on the second floor with a hardwood 
floor and large paneled mirrors along one wall. Three 
days a week this humble home studio transforms 
into a small oasis of international exchange when 
Wannasirin teaches traditional Thai dance to her 
mostly Japanese clientele. 

As a native of Thailand’s northern region, 
Wannasirin experienced classical and folk versions of 

Wannasirin Iida

Thai dance in all aspects of daily life. Throughout 
Thailand, dances may be performed at weddings 
and funerals, opening ceremonies for businesses, 
and also at temples to express gratitude to divine 
powers after people’s wishes are fulfilled.

Like most Thai children, Wannasirin started 
learning in elementary school the intricate 
hand and finger poses—what she terms “finger 
technique”—and other forms of choreography that 
are distinctive features of Thai dance. Wannasirin 
says she first found inspiration to become a dance 
instructor from watching her mother and aunt 
give lessons, and eventually enrolled in a dance 
school in Chiang Mai after elementary school.

From there on, Wannasirin began to fulfill 
her dream. “When I was a junior high school 
student, I really liked Japan and often read 
Japanese comics and magazines. I thought it 
would be wonderful if I could teach Thai dance 

Sharing Thai Culture 
through Dance
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Thai dance instructor Wannasirin Iida in her studio, 
Ban Rabum

Wannasirin often performs at cultural events such as this 
Thai dance festival

With her pupils, some of whom come from other prefectures 
to study with her

in Japan,” she explains. Wannasirin spent three 
months as a dance student on an exchange program 
in Japan, learning Japanese language and culture. 
After graduating from university in 1994, she moved 
to Japan to teach Thai dance and promote cultural 
exchange at the Japan-Asia Fine Arts Association  
for a year.

Following four years as a Thai dance instructor at an 
international school in Phuket, Wannasirin returned 
to Japan in 2000 to study Japanese, and began 
performing Thai dance at various events from 2001. 
That became increasingly difficult after she married 
a Japanese man and gave birth to three children, 
however. 

“After I got married and had kids, I didn’t have 
as much time for myself as before, so I couldn’t 
dance as much as I wanted,” Wannasirin recounts. 
“Nevertheless, I really wanted to dance and teach, and 
that prompted me to open my own dance school.” 

Wannasirin’s studio, called Ban Rabum, opened in 
2010, and now hosts approximately a dozen students 
who commute from Tokyo, Saitama, and as far away 
as Ibaraki Prefecture. The group includes three young 
children who are the offspring of Thai and Japanese 
parents. Wannasirin keeps busy with lessons and 
performances at cultural events around the Tokyo 
area, sometimes bringing her students to participate.

Despite her studies, Wannasirin finds that reading 
and writing Japanese can be tedious, and making 
preparations for those dance events and cultural 
festivals time consuming. Still, she says that enjoying 
life in Japan counterbalances that frustration. “Japan 
is very clean, and overall an easy place  to live,” she 
notes. Wannasirin also admits to being captivated by 
Japanese fine arts, saying, “I’ve done some traditional 
Japanese dance before, and I’d like to try it again.” 
For her, dance is a language of self-expression which 
knows no borders.  

Having fulfilled her junior high school dream, 
Wannasirin has greater aspirations in mind. “I want to 
do more performances of Thai dance, because I’d like 
more Japanese to know about it,” she says. 
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NOAM KATZ

A
RRIVING in Toyama 
Prefecture’s 
Gokayama area 
is like stepping 

into the pages of a fairy tale. 
Rustic farmhouses with 
distinctive thatched roofs 
that embody times past are 
nestled against a backdrop of 
forested mountains, and a thick 
frosting of snow transforms 
Gokayama’s historic villages 
into a winter wonderland.

It is for these old farmhouses 
that Gokayama earned 
UNESCO World Cultural 
Heritage status. Built in a 
style known as gassho-zukuri, 
with steeply pitched roofs 

to shed heavy snow, their 
appearance resembles hands 
clasped together in prayer. The 
original wooden structures 
are hundreds of years old, and 
can only be found here and in 
neighboring Gifu Prefecture’s 
Shirakawa-go.

Iwaseke House, Gokayama’s 
oldest and largest farmhouse, 
is located in Nishiakao Village.  
Inside, owner Mikio Iwase 
invites visitors to a hearth 
built into the floor known as 
irori, over which a black iron 
kettle is suspended, releasing 
curls of steam. Iwase pours 
out cups of tea as he describes 
how his five-story farmhouse 
was constructed over three 
centuries ago, impressive 

enough until he reveals that 
he is the eighteenth generation 
in a family that counts five 
hundred years of history in the 
area.

Like many of those here, 
Iwase’s family used to be 
involved in raising silkworms. 
They also handled the 
collection of tax on gunpowder, 
which had been made in 
the region since before the 
Edo Period. The building’s 
importance is evident in its use 
of wood from keyaki (zelkova) 
trees, the source of Japan’s 
sturdiest lumber. Indeed, the 
structure’s pillars and frames 
seem as resilient as ever, fitted 
carefully by master craftsmen 
who had no need of nails. In 

Gokayama: A Living Museum

Toyama
Gokayama’s gassho-zukuri houses 
shed snow easily from their steeply 
pitched roofs
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contrast, the thatched roofs require 
replacement every twenty-five 
years, and Iwase laments that the 
cost and intense effort required 
to maintain them has caused the 
number of farmhouses to dwindle 
from 1,600 some sixty years ago to a 
mere 200 today.

Touring these living museums 
is fascinating enough, but visitors 
can also lodge overnight for a fuller 
experience. At Ainokura Village, 
a stay at the inn called Yusuke 
is a way to immerse yourself in 
farmhouse life little changed from 
the past: sitting down around 
the irori eating meals made with 
mountain vegetables, sleeping 
under fluffy, warm futons set out on 
tatami mats, and bathing in fragrant 
hinoki (Japanese cypress) tubs.

An agricultural livelihood 
produced songs and dances 
for work in the fields as well as 
festivals to celebrate harvests, 
giving Gokayama a rich tradition 
of folk music. That may include 
a local adorned in the traditional 
garments worn by regional samurai 
and playing a unique musical 
percussion instrument called a 
sasara dancing to the Kokiriko folk 
song, thought to be Japan’s oldest. 
In bygone days, this song and dance 
was performed to pray for bumper 
crops and to thank farmers for their 
hard work.

Gokayama offers countless 
opportunities to observe other 
traditional activities. Local 
craftsman Kenzo Miyamoto, for 
example, is keeping alive the 

traditional way of making washi 
(Japanese paper). Miyamoto is 
patient about explaining the various 
steps involved, which include 
bleaching the inner bark of the kozo 
(paper mulberry) tree in the snow, 
separating and then pressing the 
fibers, followed by drying out the 
sheets and so on. His high-quality 
natural paper has even been used in 
the restoration of Japan’s important 
national cultural properties.

Gokayama’s nostalgic scenery 
makes it a special place in any 
season. But there are few better 
ways to understand the unique 
history of Japan’s countryside 
than in a centuries-old traditional 
farmhouse, hearing tales of the past 
surrounded by the warmth of an 
irori during frigid winter days. 

Performing the Kokiriko folk song and dance to appeal 
for bumper crops

The master craftsmen who build these houses used no nails Iwaseke’s irori: a source of warmth and a gathering place

TOYAMA

Washi maker Kenzo Miyamoto bleaches mulberry tree 
fibers in the snow
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T
WO hours south from 
Namba Station in 
Osaka is Koyasan, 
located in the 

northern part of Wakayama 
Prefecture. Consisting of 
mountains about a thousand 
meters high, Koyasan is 
an active monastic center 
established 1200 years ago 
by Kobo Daishi (Kukai), the 
founding priest of the Shingon 
sect of Buddhism in Japan, 
for the study and practice 
of Buddhism, and parts of 
Koyasan, such as Kongobuji and 
Danjogaran which belong to 
the Sacred Sites and Pilgrimage 
Routes in the Kii Mountain 

Range, were certified as 
UNESCO World Heritage sites 
in July, 2004.

Arriving at the mountaintop, 
the prevalent presence 
of temples and monks is 
instantly perceptible. Temples 
sandwich each road that 
runs through Koyasan, and 
monks wrapped in Buddhist 
vestments make their way 
along those streets. Koyasan, 
which boasts one hundred 
and seventeen temples, has 
an estimated population of 
about four thousand people. 
Of those, about a thousand 
are monks. Surrounded by 
mountains that soar regally 
and the vast skies that seem 
so close at a height of a 

thousand meters above sea 
level, Koyasan seems perfectly 
suited for religious training. 

When standing in front 
of Sohonzan Kongobuji—the 
headquarters of Koyasan 
Shingon Buddhism—the 
sheer scale of the front gate 
is overpowering. Inside the 
head temple is a beautiful 
traditional stone garden that 
is over 2300 square meters 
in size—the largest in Japan—
with its stones intricately 
arranged to represent a sea of 
clouds. From the grandness 
of the building to the artistic 
refinement of the stone garden, 
the wide-ranging Japanese 
devotion to aesthetics is sure 
to move anyone’s heart.

Experience Japan’s Rich 
Culture at Koyasan

wakayama
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Sohonzan Kongobuji’s central temple 
complex, the Danjo Garan, and the 
Konpon Daito Pagoda 



About a hundred meters away 
from Sohonzan Kongobuji is the 
Danjo Garan, the central temple 
complex. This is the area that Kobo 
Daishi first settled in Koyasan, and 
is an especially revered place. 
Within it, the Konpon Daito Pagoda 
in particular catches the eye—a 
vermilion-colored tower piercing 
the sky at forty-eight and a half 
meters tall.

If you walk straight down the 
main road to the other side of 
Koyasan from the Danjo Garan, 
you will encounter cedar trees 
that are several hundred years 
old. A small stone bridge in the 
front marks the entrance to the 
Okunoin, where the mausoleum of 
Kobo Daishi is located. Along the 
two-kilometer trail that leads to 

the mausoleum, toro (traditional 
Japanese lanterns) line both 
sides of the road. More than two 
hundred thousand graves and 
monuments are interspersed 
among the lanterns. 

Of Koyasan’s one hundred 
and seventeen temples, fifty-
two offer lodgings where visitors 
can stay, sample the vegetarian 
fare called shojin-ryori that 
monks eat, and even participate 
in religious services. One such 
temple lodging, known as Renge 
Join, has a fine reputation for 
its English-language services, 
and is popular among foreign 
tourists. According to Renge Join’s 
chief priest, Ryusho Soeda, the 
Japanese spirit that is accepting 
and magnanimous has a deep 

connection with Kobo Daishi’s 
teachings, which value generosity, 
tolerance and acceptance.

Located deep in the mountains 
far from the city, Koyasan exudes 
a tranquil, serene atmosphere. 
To those that want to experience 
the enlightened, worldly culture 
of Japan, there is much to be said 
for doing so here, in the heart of 
Japanese Buddhism. 
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Koyasan was certified as part of a UNESCO World Heritage site 
in July 2004

A procession of monks, who make up about a quarter of 
Koyasan’s population

Sohonzan Kongobuji: the headquarters of Koyasan Shingon 
Buddhism

A shojin-ryori meal: the vegetarian 
cuisine monks eat

The bridge to the mausoleum of Kobo 
Daishi, the founder of Koyasan



Oden is a popular home-cooked dish in Japan 
in the colder months. Depending on the 

region, oden includes a variety of ingredients 
such as daikon radish, boiled eggs, deep-fried 
tofu, fishcakes, konbu (kelp) and konnyaku boiled 
together in dashi broth, and is flavored with soy 
sauce or other condiments. Cooking and steeping 
oden for a long time allows the dashi to soak into 

the ingredients, enriching the flavor. Karashi 
mustard is often added to further spice up this dish.

In the winter, oden is sold at countless 
convenience stores: customers can choose the 
ingredients they want and take them home. 
Though it isn’t home-cooked, convenience store 
oden receives high marks, so if you’re visiting 
Japan, why not try some?

Oden
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