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Prime Minister Kishida welcomed Presi-
dent Marcos on his maiden visit to Japan 
as President. Prime Minister Kishida 
stated that Japan attaches its importance 
on cooperation with the Philippines as 
a neighboring maritime nation, in order 
to maintain and strengthen the inter-
national order based on the rule of law, 
amid severe and complex international 
situations.

In response, President Marcos 
expressed his gratitude for hospital-
ity that Japan accorded on his visit, 
and expressed his strong hope to work 
with Prime Minister Kishida to further 
develop the Japan–Philippines relations.

Prime Minister Kishida announced 
Japan’s contribution of ODA and private 
sector investment of JPY 600 billion 
by March 2024 to assist the economic 
development plan of the Philippines, 
including the “Build Better More” pro-
gram of the Marcos administration. In 
response, President Marcos expressed 
his heartfelt gratitude to Japan’s financial 
contribution.

The two leaders concurred to imple-
ment ODA projects as well as explore 
possibilities of public-private partner-
ship (PPP) in infrastructure develop-
ment such as railways, bridges and 
roads, among others, through the High 
Level Joint Committee on Infrastructure 
Development and Economic Coopera-
tion. Against that backdrop, Prime Min-

ister Kishida welcomed the signing of 
the Exchange of Notes concerning the 
provision of a Japanese loan, worth JPY 
377 billion, for the development of the 
North–South Community Railway and its 
extension, and stated that Japan is ready 
to extend another Post-Disaster Stand-by 
Loan, amounting to JPY 30 billion.

The two leaders welcomed the sign-
ing of the Memoranda of Cooperation 
on agriculture as well as on information 
& communications technology (ICT). 
Prime Minister Kishida expressed his 
intention to advance concrete coop-
eration in the fields of maritime safety, 
such as development of a support base 
in Subic Bay, as well as in energy, health, 
and industrial development. In response, 
President Marcos expressed his apprecia-
tion for the wide range of Japan’s coop-
eration and conveyed his support to the 
“Asia Zero Emission Community (AZEC)” 
concept.

Prime Minister Kishida explained the 
“National Security Strategy” and other 
documents, and President Marcos wel-
comed Japan’s commitment to a free and 
open rules-based international order. 
The two leaders concurred to material-
ize the security and defense cooperation 
through bilateral consultations includ-
ing the Foreign and Defense Ministerial 
Meeting (“2+2”).

The two leaders welcomed the sign-
ing of the terms of reference (TOR) con-
cerning the Humanitarian Assistance and 
Disaster Relief Activities of the Japan 
Self-Defense Forces (JSDF) in the Philip-
pines, and concurred to continue to con-
sider ways including additional frame-
works to enhance and facilitate joint 
exercises and others between the two 
countries. The two leaders concurred to 
advance consideration to promote coop-

eration in defense equipment and tech-
nology as well as trilateral cooperation 
among Japan, the United States and the 
Philippines. The two leaders also shared 
the view to further advance cooperation 
in economic security and cyber security, 
among others.

Prime Minister Kishida also expressed 
Japan’s intention to continue strengthen-
ing its support toward the institution of 
an autonomous government in Bangsam-
oro in ways commensurate to the peace 
process, and to extend cooperation in the 
Sulu–Celebes Seas and their surrounding 
areas. President Marcos expressed his 
deep appreciation to Japan’s continued 
support to the Mindanao peace process, 
which has led to peace and contributed 
to the development of the region.

Prime Minister Kishida announced 
visa exemption mainly for Philippine 
government officials. President Marcos 
welcomed Japan’s announcement and 
expressed his hope to build upon this 
momentum to further facilitate people-
to-people exchanges between the two 
countries.

As for the widespread robbery and 
fraud cases in Japan, Prime Minister 
Kishida touched on the fact that neces-
sary cooperation has been conducted 
between the relevant authorities of 
the two countries, and he asked for 
continued collaboration between the 
authorities.

On February 9, 2023, Mr. Kishida Fumio, Prime Minister of Japan, held a Summit Meeting with H.E. Ferdinand R. Marcos, 
Jr., President of the Republic of the Philippines, who was on an Official Visit to Japan. The following is an overview of the 
meetings.

Japan–Philippines Summit MeetingJapan–Philippines Summit Meeting

JAPAN–PHILIPPINES SUMMIT MEETING

Photos: Courtesy of Cabinet Public Affairs Office
Note: This article was created with the consent of the Ministry of Foreign Affairs of Japan and on the basis of materials published by the Ministry.
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Miniature inlaid cabinet “Meishozu kodansu” by Komai Otojiro (1842–1917) (h. 13.8 cm). Photo by Kimura Yoichi
Photo: © Kiyomizu Sannenzaka Museum

Carriage of a JR Kyushu Shinkansen train with gold leaf decorating the walls and 
sliding door
Photo: Courtesy of HAKUICHI, Inc.

Water container by Masuda Mitsuo titled “Se (Shallow),” gilding on copper (10 cm x 
17.9 cm) (1972). Photo by Tanaka Gakuji. (Collection of National Crafts Museum)
Photo: Courtesy of National Crafts Museum
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G old has been a cherished aspect of Japanese culture since ancient times. In Part I of 
our feature “The Japanese and Gold” (October 2022), we looked at some historical 
examples of gold-covered structures and artifacts, and the techniques that made 
them possible, that still survive from the distant past. This month, in Part II of our 

feature, we introduce a variety of recent and contemporary uses of gold in Japan, including 
metalworking arts and crafts, Japanese painting, interior applications, and food.
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We spoke with Kurokawa Hiroko, director of The 
University Art Museum, Tokyo University of the 
Arts, about the history and distinctive features 

of Japanese metalwork that uses materials such as gold, sil-
ver, and copper.

When did today’s metalwork techniques first develop in 
Japan?

Many of the Japanese metalwork techniques that have 
been passed down to the present day come from tech-
niques for making tosogu, which are ornamental metal fit-
tings for swords made of gold and other metals. Sword fit-
tings reached a stage of high development during a period 
of about 260 years, from the early 17th century to the 
mid-late 19th century, during the Edo period when Japan 
was ruled by the Tokugawa shogunate. In the Edo period, 
members of the samurai class always wore swords, so the 
demand for sword fittings was also high. As the techniques 
for making sword fittings developed, the workmanship of 
the fittings also became more elaborate.

Sword fittings for influential samurai such as shoguns 
and daimyo (feudal lords) were mainly made by the Goto 
family, going back to Goto Yujo (1440–1512). One of the 
characteristics of the Goto family’s sword fittings, such as 
the mitokoromono,i is the use of gold and shakudo, an alloy 
of gold and copper, as the main materials. However, in 
the middle of the Edo period, other schools of metalwork 
changed the combinations and amounts of metals such as 
gold, silver, and copper, using alloys of various colors to 
make colorful sword fittings.

During this period in the West, a variety of splendid 
ornaments using jewels were produced for the noble and 
wealthy, but jewelry was not made in Japan so much. How-
ever, metals such as gold, silver, and copper were used as 
materials for casting, forgingii and engraving (see pp. 10–11) 
to create a wealth of stunning ornaments. Especially from 
the end of the Edo period to the Meiji period (1868–1912), 
when modernization began, it can be said that the tech-
nique reached its peak. However, there are few works that 
are decorated entirely with gold. Rather, most works use 
gold partially to make them shine slightly.

How did Japanese metalwork change during the modern-
ization of the Meiji period?

With the beginning of the Meiji period, the era of the sam-
urai ended. In 1876, the central government banned the 
wearing of swords except by military and police officers. As 
a result, the demand for sword fittings dropped sharply, so 
sword fitting craftsmen began to make ornaments such as 
obidome attached to the obi sash of kimono and craft items 
such as vases instead.

In the early Meiji period, in order to protect and encour-
age metalwork and other crafts, the government estab-
lished companies to manufacture and export crafts, and 
also participated in overseas world expositions. In 1890, 
the government established the Imperial Court Artist Sys-
tem. This was a system that appointed as imperial court 
artists outstanding artists anticipated to set the standard in 
fields such as metalwork, painting, lacquerwork, ceramics, 
dyeing and weaving, the intention being to promote arts 
and crafts as well as pass on skills to future generations. By 
1944, 79 imperial court artists had been appointed.

The History of Japanese 
Metalwork Using Gold

Kurokawa Hiroko, director of The University Art Museum, Tokyo University of 
the Arts
Photo: Courtesy of Kurokawa Hiroko

Kusabana ni mushizu mitokoromono (insects and flowering plants 
sword fittings) by Goto Ichijo (1791–1876) of the Goto family, whose 
ancestor is Goto Yujo (Collection of Tokyo National Museum) (1858). 
Upper left (two items), menuki; upper right, kozuka; bottom, kogai
Photo: ColBase (https://colbase.nich.go.jp/)



Another imperial court artist was Unno Shomin (1844–
1915), who left behind flower vases, tobacco containers, 
rings, and other varicolored works made using gold, silver, 
copper, and alloys. One more metalworker, although not an 
imperial court artist, was Shoami Katsuyoshi (1832–1908), 
who was regarded as having skills comparable to Unno 
Shoami and who made full use of engraving techniques 
such as gold inlays (see pp. 16–17) to capture moments of 
creatures such as frogs and chickens in motion on vases, 
ashtrays, and other works.

Among recent creators, we have Hiramatsu Yasuki 
(1926–2012). A jewelry artist, Hiramatsu is highly regarded 
in Japan and abroad for his brooches, rings, and other 
works. Some of his works may surprise the viewer, with 
gold and other metals processed into unexpected shapes. 
One of them is the Ogon shuhai (golden sake cup) that uses 
thick gold leaf. The crumpled vessel looks so soft that you 
can’t believe it’s metal.

What are some good museums and galleries to see arts and 
crafts made with gold?

At the Gallery of Horyuji 
Treasures, a part of the 
Tokyo National Museum 
located in Ueno Park, Taito 
City, Tokyo, you can see the 
Kanjo-ban banner, which 
was made in the 7th cen-
tury. The kanjo-ban is an 
ornament used in Buddhist 
ceremonies and consists of 
a copper plate in which var-
ious patterns have been cut 
before being gilded. The real 
object, which has been des-
ignated as a National Trea-
sure, is currently exhibited 
in parts after having been 
disassembled, and there are 

One metalworker appointed as one of the first imperial 
court artists in 1890 was Kano Natsuo (1828–1898), a sword 
fitting craftsman. Kano was able to freely manipulate the 
chisel as if it were a paintbrush, engraving pictures of ani-
mals and plants into metal. In recognition of his skill, Kano 
was tasked with designing the gold, silver, and copper 
coins issued by the government and engraving the design 
into the dies. It is said that European engineers invited by 
the government at that time to support the production of 
Japanese coins saw the dies and were astonished by the 
high level of Kano’s technique.

What other metalworkers would you cite as representa-
tive from the Meiji period onward?

For example, there’s Suzuki Chokichi (1848–1919), who was 
appointed imperial court artist in 1896. Suzuki exhibited 
his Twelve Bronze Falcons at the 1893 World’s Columbian 
Exposition in Chicago, where they were highly praised. 
Twelve Bronze Falcons are twelve falcons between around 
40 to 50 cm high, made of materials such as gold, silver 
and shakudo. Having made these while keeping falcons at 
his home and observing them, they are very realistic and 
impressive. After seeing this work, many students resolved 
to study metalwork and entered Tokyo University of the 
Arts.

| highlighting japan8

Ogon shuhai sake cup by Hiramatsu Yasuki (1993) (6.5 cm × 4.2 cm)
Photo: Courtesy of Tokyo University of the Arts

The 7th-century Buddhist 
Kanjo-ban banner (Collection of 

Tokyo National Museum)
Photo: ColBase (https://colbase.nich.go.jp/)

Twelve Bronze Falcons (part) by Suzuki Chokichi (1893), Important Cultural 
Property, Collection of National Crafts Museum
Photo: Courtesy of National Crafts Museum



faint remains of gold on some. Inside the museum, a gigan-
tic replica of the Kanjo-ban banner, with a total length of 
about 5 m, is suspended from the ceiling. Looking at these 
things, you gain an appreciation for the extremely sophis-
ticated metalwork techniques that already existed at the 
time. You could say it’s an indispensable work for discuss-
ing the history of metalwork in Japan.

At The University Art Museum, Tokyo University of the 
Arts, which is located near Tokyo National Museum and 
where I am the director, you can see various arts and crafts, 
although only during exhibition periods. This year (2023), 
“Selections from the Purchased Excellent Student Works” 
will be held from March 31 to May 7. Tokyo University of 
the Arts has a system for purchasing and storing the best 
works among those created by students when they gradu-
ate. In this exhibition, we will display carefully selected 
works out of more than 10,000 paintings, sculptures, met-
alworks, videos, and so forth purchased from students. 

One of the best works using gold on display is not metal-
work but a maki-e iii box titled Small tebako (cosmetic box) 
with design of flowering plants, birds and animals by Mat-
suda Gonroku (1896–1986), who was later recognized as a 
holder of Important Intangible Cultural Property (Living 
National Treasure). The box depicts animals such as birds 
and deer that are full of dynamism, using a technique of 
sprinkling gold dust on the entire surface of the lacquer 
and scratching the outline of the animals with a wire in one 
go before the lacquer dries.

Various crafts are also on display at the National Crafts 
Museum in Kanazawa, Ishikawa Prefecture (see pp. 14–15). 
The exhibition “POKÉMON X KOGEI : Playful Encounters 
of Pokémon and Japanese Craft” to be held this year from 
March 21 to June 11 features Pokémon-themed works by 20 
artists. You can see the metalworks of Yoshida Taiichiro, 

a graduate of Tokyo University of the Arts who uses an 
engraving technique to create three-dimensional works, 
and Katsura Morihito (see pp. 10–11), a Living National 
Treasure in the field of metal engraving.

I think what is characteristic of Japanese crafts, includ-
ing metalwork, is that objects are made very delicately, 
and that the attributes of the materials are utilized to the 
fullest. Above all, I would like you to enjoy the effects of 
gold and the rich colors created by various materials such 
as gold, silver, and copper. People normally consider metal 
to be hard and cold, but through the skill of Japanese met-
alworkers, I hope you will also notice that metals can be 
used to express softness, as with the Ogon shuhai sake cup 
I mentioned earlier. I would love people from overseas to 
see these wonderful Japanese crafts up close in Japan.  

Interview by SAWAJI OSAMU

MARCH 2023 | 9

Jolteon by Yoshida Taiichiro (2022), private collection (65 cm × 50 cm × 115 cm)
©2023 Pokémon. ©1995–2023 Nintendo/Creatures Inc./GAME FREAK inc. 
Photo: Saiki Taku

Small tebako (cosmetic box) with design of flowering plants, birds and animals by 
Matsuda Gonroku (1919) (23.5 cm × 21 cm × 15.8 cm)
Photo: Courtesy of Tokyo University of the Arts

i See Highlighting Japan 2022 October “The Production and Use of Gold in Japan.”  
https://www.gov-online.go.jp/eng/publicity/book/hlj/html/202210/202210_01_en.html

ii Metal casting is a technique in which metal is melted and poured into a mold to make a 
particular shape. Forging is a technique of striking the metal to make a particular shape.

iii See Highlighting Japan May 2022, The History and Culture of Lacquer in Japan  
https://www.gov-online.go.jp/eng/publicity/book/hlj/html/202205/202205_01_en.html
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C
hasing is a traditional metal-
working technique in which 
gold, silver, copper, iron, and 
other materials are engraved 

and embossed primarily using a chisel 
to create shapes and decorations. The 
technique of chasing was perfected in 
around 1440. The technique was used 
for decorations such as the handguards 
and hilts of swords used by the samurai 
and became even more highly developed 
during the Edo period, a period of samu-
rai rule under the Tokugawa Shogunate 
of about 260 years starting in the early 
17th century. Modernization progressed 
in the subsequent Meiji period (1868–
1912) due to the banning by government 
proclamation in 1876 of the wearing of 
swords. And, chasing techniques began 
to be used to make craft items such as 
tobacco pipes, cigarette cases, decora-
tive sash clips attached to the obi sash 
of kimono, and incense burners used for 
the alcove and Buddhist altars.

Katsura Morihito is recognized as a 
holder of an Important Intangible Cul-
tural Property (Living National Treasure) 
for these chasing techniques. Born in 
1944, Katsura has produced many works 
of art since his mid 20s after training 
under his father who inherited the tradi-
tion of the Yanagawa school of chasing 
which dates back to the 17th century.

One feature of his works is that they 
are three-dimensional objects made from 
a single metal sheet 1.2–1.5 millimeters 
thick. Katsura gradually gives form to 
birds, insects, plants, and other shapes 

by patiently and continuously beating 
a metal plate with a chisel. One of his 
works, the Mimizuku Koro (horned owl 
incense burner), features a horned owl 
(mimi zuku) as the handle used to open 
the lid of the burner. The sharp-eyed 
horned owl is so realistic that it is hard 
to believe it is made of metal. It is in fact 
made of an alloy of silver and copper 
known as shibuichi.

“I want to create works that make the 
viewer wonder if what they are look-
ing at has just moved,” says Katsura. 
“However, it is really difficult to create 

Chasing,  
A Method to  
Draw Out 
the Charm 
of Gold
Katsura Morihito uses traditional “chas-
ing” metalworking techniques to cre-
ate works of art from gold and other 
materials.

Katsura Morihito’s Kintsuru 
Suhamadai Fukugen Shincho  
(new reproduction of golden 

crane on Suhamadai)  
(Owned by Kasugataisha Shrine. 

The crane is about 5 cm tall.)
Photo: Ohtani Miki (Fusosha)

SASAKI TAKASHI
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three-dimensional works because the shibuichi alloy is 
extremely hard.”

Katsura’s works come in a variety of colors, with 
gold playing an important role in producing these col-
ors. One of his works using gold is the Kaeru Obidome 
Kanagu (frog metal sash clip) made in 2005. The pale 
golden frog (kaeru), made with a small amount of sil-
ver added to the gold, appears still but is inlaid (see pp. 
14–15) with brilliant pure gold for the eyes, creating the 
impression it might jump at any time.

“Most people probably think of the golden color of 
pure gold when they think of gold. But you can change 
the color in a variety of ways by mixing silver or copper 
in with gold,” says Katsura. “By using just a little bit of 
gold, the impression of the work changes greatly. That 
is one of the amazing things about gold.”

Katsura’s Kintsuru Suhamadai Fukugen Shincho (new 
reproduction of golden crane on Suhamadai)i is an 
especially impressive recent work using gold, a National 
Treasure owned by Kasugataisha Shrineii in Nara Pre-
fecture, which commissioned Katsura to create the 
work. It is a reproduction of the Kintsuru oyobi Ginjushi 
(golden crane and silver branch) dedicated as a sacred 
treasure to the deities at Wakamiya Shrine, which is 
located within the precincts of Kasugataisha Shrine. 
Katsura in fact created two pairs of reproductions of the 
golden crane on the pure silver branches. One pair is 
housed in the Kasugataisha Museum, an art museum at 
Kasugataisha Shrine, and the other pair is dedicated to 
Wakamiya Shrine as a sacred treasure and is not view-
able by the public.

“Creating the reproductions I was surprised by the 
quality of the chasing techniques from 900 years ago,” 
Katsura recalls. “Pure gold is soft, meaning the shape is 
easily altered as force is applied with a chisel. But actu-
ally, this means it’s very difficult to create works of art 
with it. Furthermore, the cranes are small, at less than 
5 centimeters tall. The work of engraving detailed lines 
of 0.1–0.2 millimeters on the wings, body, and head was 
nerve-wracking each time, as it can’t be redone. Cre-
ating these reproductions took 8 months, and while 
engrossed in my work I was able to bring a special senti-
ment to it when I thought about the fact that the com-
pleted cranes would be dedicated to the deities.”

Future generations will surely be amazed by the 
graceful golden figures and Katsura’s advanced tech-
niques. 

Katsura Morihito’s Kaeru Obidome Kanagu (frog metal sash clip)  
(w. 3.8 cm x h. 0.8 cm x d. 2 cm) (2005)
Photo: Courtesy of Katsura Morihito

Katsura Morihito’s Mimizuku Koro (horned owl incense burner)  
(w. 12.5 cm x h. 10.5 cm x d. 8 cm) (1993)
Photo: Courtesy of Katsura Morihito

Katsura Morihito’s Togarashi Obidome Kanagu (chili pepper metal sash clip)  
(w. 5.5 cm x h. 0.8 cm x d. 2 cm) (2003)
Photo: Courtesy of Katsura Morihito

i The place where the beach enters is called “Suhama,” and the stand was made to 
resemble the shape of the beach.

ii See Highlighting Japan July 2021, “The Forest in the Sacred Precincts of 
Kasugataisha Shrine” https://www.gov-online.go.jp/eng/publicity/book/hlj/
html/202107/202107_03_en.html
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T
he term nihonga, literally “Japanese paint-
ing,” appeared near the end of the 19th cen-
tury to differentiate this painting style from 
painting introduced from the West as Japan 

started on the path of modernization. The technique 
of nihonga is based on a form of painting that draws 
on traditional Japanese techniques and styles that 
have continued for more than 1,000 years.

A distinguishing feature of nihonga are the materi-
als used. Pigments made from finely crushed miner-
als, sumi ink, gold leaf, and more were used to draw 
on washi paper or silk, with adhesive glue called 
nikawa used to attach the mineral pigments and gold 
leaf to the surface.

Hayami Gyoshu (1894–1935) was a prominent 
nihonga artist and created many masterpieces making 
skillful use of gold as a coloring material.

“As Gyoshu died suddenly at 40, his time as an 
artist was short at a little over 20 years. Despite this, 
throughout his life, he always kept trying out new 
means of artistic expression, greatly altering his style 
and techniques. He was an artist who continually 
deconstructed and recreated nihonga without stick-
ing to a single form. And it was gold that Gyoshu con-
sistently used as a key means of artistic expression,” 
says Yamazaki Taeko, the director of the Yamatane 

All photos: Courtesy of Yamatane Museum of Art

Hayami 
Gyoshu’s 
Artistry in 
Gold
In this article, we introduce Hayami Gyoshu, a painter 
who pursued new expressions in nihonga through 
his skillful use of gold.

Dancing in the Flames by Hayami Gyoshu, 1925. Color on silk, 120.3 cm × 53.8 
cm. Important Cultural Property. Collection of Yamatane Museum of Art

SASAKI TAKASHI



MARCH 2022 | 13

Museum of Art and a researcher on Gyo-
shu. The Yamatane Museum of Art in 
central Tokyo houses over 1,800 modern 
and contemporary nihonga pieces, 120 of 
which are paintings by Gyoshu.

Three of Gyoshu’s works in particular 
stand out for their use of gold: Dancing in 
the Flames, Emerald Mosses and Verdant 
Grass,i and Camellia Petals Scattering.ii 

Dancing in the Flames was unveiled in 
1925 and is designated a national Impor-
tant Cultural Property. To paint this, 
Gyoshu built a bonfire every night and 
continuously monitored the flames and 
the moths that would gather there for 
three months as he stayed at his sum-
mer home. Using a pigment called kin
dei, which is gold powder mixed and dis-
solved into glue and water, he depicted 
the sparks rising into the dark and the 
dancing of the moths with detail and 
exquisite coloring. For Emerald Mosses 
and Verdant Grass, a pair of four-panel 
folding screens unveiled in 1928, gold 
leaf that was flattened out to one to two 
ten-thousandths of a millimeter was 
applied to the surface of the painting.

Gold leaf and kindei are materials that 
have been used in nihonga since ancient 
times, and in Camellia Petals Scatter
ing, an Important Cultural Property that 
was unveiled in 1929, Gyoshu made use 

of his own technique known as maki
tsubushi, where gold leaf is added to a 
bamboo tube, ground into powder and 
then sprinkled onto the work.

“When he was young, Gyoshu also 
studied the makiee lacquer decoration 
technique,iii and this may have been an 
inspiration for his invention of makitsub-
ushi,” says Yamazaki. He created a deli-
cate, mellow gold background different 
from that made with gold leaf or kindei 
by sprinkling the fine gold powder over 
washi paper painted with glue. A deep 
beauty can be found in the brilliance of 
such use of gold. Then he depicted flow-
ers of a camellia tree said to be 400 years 

old, accentuating their presence through 
the use of vivid colors.

“With makitsubushi, the amount of 
gold used is five to six times higher com-
pared to simply pasting gold leaf onto the 
same area. In a sense, it is an extremely 
extravagant technique,” says Yamazaki.

According to Yamazaki, Gyoshu’s tal-
ent as an artist stood out from the start, 
and yet he worked hard throughout his 
lifetime.

Had Gyoshu lived a long life, he may 
have produced even more innovative 
works and the world of nihonga might be 
a different place than it is today. Gyoshu’s 
works with their bold compositions fea-
turing gold continue to attract viewers. 

Emerald Mosses and Verdant Grass by Hayami Gyoshu, 1928. Color on gold-leafed paper; folding screen; pair of four-panel screens, each pair 172.7 cm × 363.5 cm. Collection of 
Yamatane Museum of Art

Yamatane Museum of Art 
3-12-36 Hiroo, Shibuya-ku, Tokyo
Opening Hours: 10:00 am – 5:00 pm (last admission 4:30 pm) 
Closed: Mondays (closed the day after a national holiday), the New Year’s holidays, and for 

exhibition installations
https://www.yamatane-museum.jp/english/index.html

Camellia Petals Scattering by Hayami Gyoshu, 1929. Color on gold ground on paper; folding screen; pair of two-
panel screens, each pair 167.9 cm × 169.6 cm. Important Cultural Property. Collection of Yamatane Museum of Art

i Dancing in the Flames and Emerald Mosses and Verdant Grass 
are to be shown at a planned exhibition from May 20 to July 17, 
2023 at the Yamatane Museum of Art

ii Camellia Petals Scattering is to be shown at a planned exhibi-
tion from September 30 to November 26, 2023 at the Yamatane 
Museum of Art

iii See Highlighting Japan May 2022, The History and Culture of 
Lacquer in Japan https://www.gov-online.go.jp/eng/publicity/
book/hlj/html/202205/202205_01_en.html
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M
etal chasing is a technique used to engrave and 
emboss patterns onto metals such as gold, silver 
and copper using a chiseli (see pp. 10–11). Masuda 
Mitsuo (1909–2009) was a famous metal chaser 

who made effective use of gold in works that richly expressed 
scenes from nature such as the plants and animals of Japan’s 
four seasons. After entering the Tokyo Fine Arts School (now 
the Tokyo University of the Arts) at the age of 20, he continued 
to create art works over the course of about 80 years until his 
death in 2009. In 1991, he was designated as a holder of Impor-
tant Intangible Cultural Property (a Living National Treasure).

Among the works he left behind is “Moonlit Night in a Wood, 

a black copper box with gilding” made in 1993 (see photo). The 
brilliant golden full moon on the lid is a striking feature of the 
box.

“The most fascinating aspect of Masuda’s works is the skill-
ful use of gold in thematic motifs that catch the eye. Gold high-
lights the subject and produces strength. And as gold is a mate-
rial that changes little over the ages, the impact of his works 
remains undiminished,” says Karasawa Masahiro, Director of 
the National Crafts Museum in Kanazawa, Ishikawa Prefec-
ture, which houses many of Masuda’s works.

There are many ways to use gold in metal chasing, such as 
open working, in which a sheet of gold is engraved following 
a design, and inlaying, in which gold is embedded in a base 
metal. For his box named “Moonlit Night in a Wood,” gilding 
on copper was used in the final process of the chasing, a tech-
nique in which a burner is used to evaporate the mercury from 
a molten alloy of gold and mercury that is fixed on the base 

All photos: Courtesy of National Crafts Museum

Masuda Mitsuo’s 
Expressions with Gold
The late Masuda Mitsuo was a metal craftsman known for his 
particularly skillful use of gold.

Box by Masuda Mitsuo titled “Moonlit Night 
in a Wood,” gilding on copper (8.8 cm x 18 
cm x 8.2 cm) (1993). Photo by Tanaka Gakuji. 
(Collection of National Crafts Museum)

SUGIYAMA MAMORU
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metal to secure the gold.
“Another example of Masuda’s use of gold plating on copper 

is his 1972 work the water container titled “Se (Shallow).” The 
striking originality of the colors and combination of gold plat-
ing on the copper base in this work had a major impact on the 
crafts world. Gold plating can create a large area of gold, and 
so express the dynamic flow of water. It produces a wonderful 
harmony with the color and texture of the copper base,” says 
Karasawa.

Master of modern Japanese ceramics Tomimoto Kenkichiii 
(1886–1963) was a person whom Masuda regarded as a life-
long mentor and whose teachings he unfailingly followed. 
“One of those teachings was that you should never create a 
pattern from another pattern”. Therefore, throughout his life, 
Masuda continued to create sketches and new patterns. This is 
why many of his works feature depictions of familiar natural 
scenes, plants, and animals.

“For example, the hare on his “Incense burner, hare design” 
(gilding on silver) from 1993 is so vivid you wouldn’t think it 
was made of lines engraved into metal. This advanced engrav-
ing technique is an alluring aspect of Masuda’s works,” says 
Karasawa.

Masuda was active as an artist until the end of his life. Many 
works exuding the presence of gold were produced from his 
home workshop, which echoed with the sounds of his chisel. 

Note: The works pictured are in the collection of the National 
Crafts Museum but are not permanent exhixbits.

Water container by Masuda Mitsuo titled 
“Se (Shallow),” gilding on copper (10 cm x 
17.9 cm) (1972). Photo by Tanaka Gakuji. 
(Collection of National Crafts Museum)

Incense burner with hare design by Masuda Mitsuo, gilding on silver (7.1 cm x 7 cm 
x 7 cm) (1993). Photo by Tanaka Gakuji. (Collection of National Crafts Museum)

i A tool used to cut and shave metal.
ii He perfected a technique to gild gold and silver at the same time, known as iroe-kinginsai.
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I
nlaying is one of the oldest forms of craft ornamentation 
in the world, involving techniques to carve the surface of 
metals or wood as a base into which gold, silver, shells, 
and other types of metal and wood different in color to 

that base are inlaid to create patterns. It is said that metal-
work inlaying, which takes metal as the primary material, was 
brought to Japan from the continent along with Buddhism via 
the Silk Road in around the 6th and 7th centuries.

The uniqueness of Japanese metalwork inlaying lies in the 
use of lacquer on the metal. Tatebe Kazuo, president of the 
Kyoto Art Inlay Union, says, “Japan has a humid climate, so we 

have used lacquer to protect the metal from tarnishing. This 
is why Japanese metalwork inlaying is durable and retains the 
brilliance of gold and silver even after 100 or 200 years.”

Japanese metalwork inlaying is a traditional craft in several 
regionsi, but the precise history of “Kyoto inlaying” is unclear, 
although there are various theories. Still, it is said that it can 
be traced back more than a thousand years. “Kyoto inlaying” 
is also called “nunome (fabric texture) inlaying” because of the 
technique used, and it is famous for its delicacy and elegance. 
It is said that nunome inlaying flourished at the end of the Edo 
period (early 17th century to mid-late 19th century).

Nunome inlaying first involves carving 7 or 8 grooves in a 
1 mm wide pattern resembling woven fabric on an iron base. 
The name “nunome inlaying” comes from how the fine 
grooves look like the spaces between threads in woven fab-
ric. In these grooves, flat metal or lines of pure gold or pure 

Kyoto’s Heritage Inlay Techniques
In this article we introduce Kyo-zogan, or Kyoto inlaying, 
a form of ornamentation revered for its delicate contrasts 
between the jet black of lacquer, the brilliance of pure gold, 
and the luster of silver.

Miniature inlaid cabinet 
“Meishozu kodansu” by Komai 

Otojiro (1842–1917) (h. 13.8 cm). 
Photo by Kimura Yoichi 

Photo: © Kiyomizu Sannenzaka Museum

SATO KUMIKO

i In addition to “Kyoto inlaying,” Kumamoto’s “Higo inlaying” and Ishikawa’s “Kaga inlaying” are famous.
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silver with a diameter of up to 1 mm are inserted 
to make patterns. After the gold or silver has been 
inserted, the iron is corroded to erase the pattern, 
tannin is applied as an anticorrosive, and then lac-
quer is coated on top 3 to 4 times to fix (bake) the 
pattern. Subsequently, the surface of the lacquer is 
gradually scraped to reveal (sharpen) the pattern. 
Finally, fine lines are added to the pattern to com-
plete the work. One craftsman is responsible for all 
of these intricate and complex processes.

Tatebe explains, “Popular motifs for Kyo [short 
for Kyoto] inlays have always been flowers, sea-
sonal features, and landscapes, which I think is 
related to how there were excellent Japanese-
style painters in Kyoto who also worked on inlay 
sketches.”

In other words, because realistic expression was 
sought from the sketches, Kyoto inlaying was fur-
ther refined through workmanship that included 
shading and texture.

In 1878, Kyoto inlays, displaying the best uses 
of these techniques, were exhibited at the Paris 
World’s Fair, to high acclaim in Europe. In partic-
ular, the works of Komai Otojiro (alias O. Komai) 
(1842–1917), were popular and most of them were 
exported overseas.

Currently, the main Kyo inlay products are 
accessories such as pendants and tie pins, small 
boxes and bags, and interior decoration items such 
as framed inlay art.

Tatebe says that “In Kyoto, there are several 
universities that have departments in traditional 
crafts, and they also pass on inlaying techniques. 
Some young artists are creating original works, so 
I look forward to what the future has to offer.” 

A Kyoto inlay craftsman at work
Photo: Courtesy of Amita Corp.

Household goods made of brass with a mirror finish to reflect the Kyoto inlay designs on the brim at 
the base. From left, pen holder, bookend, paperweight, planter cover and vase
Photo: Courtesy of Amita Corp.

Kyoto inlay jewelry
Photo: Courtesy of Amita Corp.

Close-up of Kyoto inlay jewelry with geometric patterns
Photo: Courtesy of Amita Corp.
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T
here used to be many mines for 
gold, silver, copper, and iron in 
Japan, but today, the only gold 
mine operating on a commer-

cial scale is the Hishikari Mine in Isa City, 
Kagoshima Prefecture, owned by Sumi-
tomo Metal Mining Co., Ltd.

“In areas where there is volcanic 

All photos: Courtesy of Sumitomo Metal Mining Co., Ltd.

A World-leading Gold Mine in 
Modern Japan

The Hishikari Mine in Isa City, 
Kagoshima Prefecture, is one of the 
world’s leading gold mines today in 
terms of the gold content of its mined 
ore and its cost performance.

Hishikari Mine in Isa City, Kagoshima Prefecture

A gold ore exhibit 
commemorating recognition 

of the mine having the highest 
gold content in Japan (1997)

SASAKI TAKASHI
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activity, a variety of substances are dis-
solved in groundwater that is heated by 
magma. When these substances cool 
and harden, they become an ore deposit. 
Kagoshima Prefecture has always been a 
place of rich underground resources, and 
the gold ore deposits of Hishikari are a 
blessing of volcanoes, just as hot springs 
are,” says Sumitomo Metal Mining Public 
Relations and Investor Relations Dept. 
Manager Shirakawa Hirokazu.

In 1981, a promising gold ore deposit 
was found in the Hishikari Mine and 
gold has been produced here since 1985. 
The gold ore produced is refined at 
Sumitomo Metal Mining’s Toyo Smelter 
& Refinery in Ehime Prefecture, and 
there it becomes pure gold with a purity 
of 99.99%. The average production of 

around six tons per year is an enormous 
amount compared to gold mines of the 
past in Japan. For example, while the 
times are different and a simple compari-
son cannot be drawn, the Sado Kinzan 
Gold Minei produced more than 83 tons 
of gold in around 400 years up to  the 
latter half of the 20th century, while the 
Hishikari Mine has produced a cumula-
tive 260 tons in 40 years.

Hishikari’s most notable features are 
the amount of gold contained in the ore 
and the relatively low cost of refining it.

“Hishikari Mine features high-grade 
ore. Outside Japan, it is said that three 
grams of gold per ton of ore is sufficiently 
profitable, but the amount of gold found 
in the ore at Hishikari Mine exceeds 20 
grams, which is first class. The cost of 
producing gold is roughly proportional 
to the amount of ore, so we can produce 
pure gold efficiently at low cost,” says 
Shirakawa.

With known current reserves of 
around 157 tons (as of the end of Decem-
ber 2021) at Hishikari Mine, simple calcu-
lations indicate that mining can continue 
at the site for another 25 years.

However, Shirakawa says, “From 
2023, we have lowered the amount of 

gold production from 6 tons to 4.4 tons 
per year. This is because it is our mission 
to make full use of the valuable under-
ground resources by together mining ore 
with a comparatively low gold content 
from the surrounding seams.”

The Hishikari Mine operates in an 
environmentally conscious manner and  
contributes to the local area in various 
ways, such as by providing the high-
temperature underground water that 
gushes out during mining to hot spring 
resorts for free. As the only gold mine 
in Japan, Hishikari Mine also provides 
a place for Japan’s future generations to 
learn practical mining techniques. Fur-
thermore, they are keeping up with the 
times through digital transformation ini-
tiatives. Wi-Fi has been installed in the 
mining shafts, and they are promoting 
automatic operation of heavy machinery 
that loads, unloads, and transports the 
ore autonomously. This digital transfor-
mation helps improve safety and reduce 
costs, and will surely lead to forward-
looking initiatives to continue mining 
gold stably in the long term. 

Pure gold with a purity 
of 99.99% refined at the 
Toyo Smelter & Refinery 

in Ehime Prefecture

i See Highlighting Japan October 2022, “The Tokugawa Shogu-
nate’s Gold Mines” https://www.gov-online.go.jp/eng/publicity/
book/hlj/html/202210/202210_05_en.html

A mine shaft of over 100 meters in length
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G
old leaf has a long history of use in Japan, mainly for fine arts 
and crafts. Production of gold leaf i has continued in particular in 
Kanazawa City, Ishikawa Prefecture, where it began more than 
450 years ago, and today, Kanazawa-made gold leaf accounts for 

more than 98% of all the gold leaf produced in Japan. The company Hakuichi, 
founded in 1975 and relatively new among Kanazawa gold leaf makers, has 
greatly expanded applications of gold leaf, pursuing their vision with a spirit 
of taking on challenges. The company’s gold leaf is being used in such wide-
ranging fields as cosmetics, food, architecture and astronomical technology.

“Our founder’s spirit of taking on challenges has become a part of Hakuichi’s 
company culture. In 1987, the company developed mold-cut edible gold leaf, 
and in 1997, it launched its construction business and industrial tourism, all of 
which were advanced efforts in the industry,” says the chief of the company’s 
public relations department.

Hakuichi founder Asano Kuniko married a man who produced gold foil 
for handicrafts and Buddhist altars in Kanazawa, but when their family 

All photos: Courtesy of HAKUICHI, Inc.

Expanding 
Uses for 
Gold Leaf

A company in the major gold leaf producing area of Kanazawa City, Ishikawa 
Prefecture, is greatly expanding applications for gold leaf, capturing the 
imagination of people around the world.

A building in the Ginza district of Tokyo with gold leaf patterns on the exterior

Carriage of a JR Kyushu Shinkansen train with gold leaf decorating the walls and sliding door

SUGIYAMA MAMORU
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business fell on hard times due to the 
1973 oil shock, she tried to improve the 
situation by launching Hakuichi, creat-
ing crafts using gold leaf. This was the 
beginning of the establishment of a new 
genre of crafts known as Kanazawa foil 
crafts.

Following this, the company devel-
oped its adhesion and coating technol-
ogy, and even expanded the applica-
tions of gold leaf to modern architecture, 
overcoming the tendency for gold leaf 
to peel off, which is one of its weak-
nesses. For example, they have worked 
on interior decorations using gold leaf 
at high-profile places in Japan such as 
Narita Airport, Tokyo Skytree, Toki-no-
hiroba Plaza at JR Osaka Station, and 
Osaka International Airport. They were 
also commissioned to apply gold leaf 
decorations to the walls and doors of JR 
Kyushu Shinkansen trains, after meet-
ing the strict standards of fire resistance 
and durability required of transporta-
tion systems.

Evidence of the new potential of 
Hakuichi’s gold leaf can be found in 

its use in 2014 in the radio telescope at 
the Nobeyama Radio Observatory in 
Nagano Prefecture, a leading center of 
astronomical research in Japan. Over the 
course of ten days, three experienced 
Hakuichi artisans applied thicker-than-
normal gold leaf (3/100 of a millimeter) 
to the reflecting mirror, the part of the 
radio telescope (2.5 x 3.5 meters) that 
catches faint radio waves from space. 
This increased observational efficiency 
by 15%.

Since then, the company’s gold leaf 
has been used in the design of wine 
glasses with golden bases in collabora-
tion with the well known Austrian glass 
manufacturer Riedel (2016) and on lim-
ited edition 100th anniversary bottles of 
Mitsouko (2019), the flagship perfume of 
fragrance house Guerlain. “These collab-
orations were made possible by actively 
publicizing the challenges we’ve taken 
on,” says the chief of the company’s 
public relations department. In 2017, a 
Hakuichi product was selected as a gift 
for the President of the United States for 
the Japan-US summit.

Today, Hakuichi is a front-runner 
among gold leaf manufacturers and con-
tinues to drive the traditional industry of 
Kanazawa gold leaf as a global brand. 

A clock covered with gold leaf at the Toki-no-hiroba 
Plaza in JR Osaka Station

Wine glasses with a base covered in gold leaf, 
made in collaboration with Riedel

A perfume bottle covered with gold leaf for the 100th 
anniversary of Guerlain’s Mitsouko fragrance in 2019

i See Highlighting Japan October 2022, “Kanazawa Gold Leaf”
 https://www.gov-online.go.jp/eng/publicity/book/hlj/

html/202210/202210_06_en.html



| highlighting japan22

Feature THE JAPANESE AND GOLD (PART II)

Gold 
Flakes Gold Flakes sprinkled on food 

or drinks create a sense of 
omotenashi hospitality

Magnified image of Gold Flakes Gold Flakes float on a small cup of sake
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All photos: Courtesy of Rekiseisha Co., Ltd.

“O
ften, the faces of guests light up when they 
see our gold leaf being sprinkled from a tube 
in front of them onto their food or drink,” says 
Fujii Ikuyo of Rekiseisha Co., Ltd. in Hiroshima 

City, Hiroshima Prefecture.
Kin no Furikake, a product known in English as “Gold 

Flakes,” has been gaining in popularity in recent years. Fine 
pieces of gold leaf are released from a small hole by turning 
the cap of a long, slender cardboard tube and giving it a gen-
tle shake. In Japan, gold leaf has long been used to bring an 
element of glamour to dishes, sake, sushi, sweets, and other 
foods served on celebratory occasions. Based on this cultural 
practice, the company developed the product Gold Flakes.

Fujii explains, “We believe that gold has the power to make 
people smile and so spread happiness all over the world. We 
developed Gold Flakes to make gold more accessible so that 
more people can experience that happiness.” Gold passes 
through the human body without being digested, so consum-
ing it in small amounts does not pose a health hazard, and the 
Japanese government has authorized its use as a food additive.

The pursuit of luxury is at the heart of Rekiseisha’s Gold 
Flakes, which are made from high purity gold leaf with no use of 
copper. The company was originally a folding screen merchant, 

and in 1905 it succeeded in developing gold paper using Western 
gold leaf (brass foil) that did not tarnish easily and could with-
stand practical use. The company continues to produce a range 
of items applying the time-honored technique of hakuoshi (gild-
ing) that has been passed down through the generations. 

Hakuoshi is the technique of applying extremely thin 
0.0001 millimeter sheets of gold or silver leaf to paper. The 
technique has been used since antiquity in Shinto shrine and 
Buddhist temple architecture, as well as on folding screens 
and fusuma paper panels used for decorative purposes or as 
room partitions. 

Gold Flakes for use in food and drink are a novel application 
that has made the traditional haku culture more accessible to 
the general public. Gold Flakes are packaged in a handy card-
board tube 11 centimeters long and 2 centimeters in diameter. 
They are used to create a sense of occasion, such as by sprin-
kling in champagne or wine when making a toast, and are a 
very popular gift. Gold Flakes won a Japan Institute of Design 
Promotion Good Design award in 2019. 

Recent years have seen a trend among young Japanese 
women to apply gold leaf to their hair when dressing up to 
attend a coming-of-age ceremony or party. Using Gold Flakes 
is  a simple way to give hair sparkle and create an impression 
of gorgeousness. Says Fujii, “The technique of processing pre-
cious gold into extremely thin sheets developed in Japan. I 
feel that young women can now also readily enjoy the delicate 
beauty of Gold Flakes.”

Rekiseisha makes a range of items using hakuoshi paper 
such as postcards, sketchbooks, and brooches. It seeks to pro-
mote haku products that add a touch of brilliance to people’s 
everyday lives. 

Kin no Furikake,i or Gold Flakes, a product made using high 
purity gold leaf, has been gaining popularity in Japan as a way 
to add a touch of omotenashi hospitality to special occasions. 

Gold Flakes are released by turning the cap of the tube and shaking A tube of Gold Flakes (11 cm x 2 cm) and box

KATO KYOKO

i Furikake is a Japanese condiment in powdered or crumbled form sprinkled mainly on cooked rice.
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E
nsuring food security continues to be a global con-
cern, heightened by crises such as the invasion of 
Ukraine by Russia, and how to enhance agricultural 
productivity while ensuring sustainability has become 

a global issue. Agriculture ministers will meet to discuss ways 
to enhance agricultural productivity and sustainability at the 
G7 Agriculture Ministers’ Meeting in Miyazaki on April 22 and 
23 of this year (2023), which will be held at the Seagaia Con-
vention Center in Miyazaki City, Miyazaki Prefecture.

Strategy for Sustainable Food Systems, 
MeaDRI
In 2021, the Japanese government launched the Strategy for 
Sustainable Food Systems, MeaDRI (Measures for Achieve-
ment of Decarbonization and Resilience with Innovation), 
which aims to boost both potential and sustainability in the 
food, agriculture, forestry, and fishery industries with innova-
tion. The strategy sets 14 goals to be achieved by 2050. Among 
them are achieving zero CO2 emissions originating from fossil 
fuels in the agriculture, forestry, and fishery industries, reduc-

ing the use of chemical fertilizers by 
30%, and raising the proportion of 
cultivated land for organic farmingi 
from the current level of 0.6% to 25% (one million hectares). 
Furthermore, a new actii was enforced in July 2022 to promote 
this strategy. 

Aya Town’s Organic Agriculture Efforts
Miyazaki Prefecture, host of the G7 Agriculture Ministers’ 
Meeting, is promoting efforts to enhance agricultural pro-
ductivity and sustainability. Aya Town, for example, located 
in the midwestern part of the prefecture, is a leading town in 
promoting organic agriculture. The town established a regula-
tion promoting natural ecosystem agriculture in 1988 and, as 
a “Town of Organic Agriculture,” is promoting new agricul-
tural and rural development for the 21st century, putting into 
practice organic agriculture without environmental burden, 
meaning without the use of herbicides, chemical pesticides, or 
chemical fertilizers, as much as possible. There are many vari-
eties of organic vegetables cultivated in the town, including 
carrots, green peppers, tomatoes, pumpkins, and more.

Projects for the Agriculture Ministers’ 
Meeting
Some projects are being undertaken in Miyazaki Prefecture 
to train human resources taking on future agriculture looking 
toward the Agriculture Ministers’ Meeting. One of these proj-
ects is the “High School Student Proposal Project.” This proj-
ect was launched to develop human resources who will take 
on agriculture with a global perspective, on the occasion of 
the hosting of the Agriculture Ministers’ Meeting. With this 
project, high school students from Miyazaki Prefecture are dis-
cussing sustainable food and agriculture, and on the day of the 
Agriculture Ministers’ Meeting, they will present their propos-

Series POLICY-RELATED NEWS

At the G7 Agriculture Ministers’ Meeting to be held this April (2023) in Miyazaki City, Miyazaki Prefecture, it is expected 
that there will be discussions on how to enhance agricultural productivity and promote sustainable agriculture in 
ways that are compatible. As ensuring a stable food supply is becoming a common issue across the world, we take a 
look at Japan’s efforts.

Enhancing Agricultural Enhancing Agricultural 
Productivity and Promoting Productivity and Promoting 
Sustainable AgricultureSustainable Agriculture

Kickoff meeting of the “High School Student Proposal 
Project” in Miyazaki City, December 2022
Photo: Courtesy of MAFF

Organic vegetables produced in Aya 
Town in Miyazaki Prefecture
Photos: Courtesy of Jaja

SAWAJI OSAMU
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als to the attending G7 agriculture ministers. 
In February of this year, officials of the Ministry of Agricul-

ture, Forestry and Fisheries (MAFF) of the Japanese govern-
ment also gave lectures to pupils at elementary and junior 
high schools in Miyazaki City, providing them the opportu-
nity to learn about international issues. They explained the 
significance of hosting the Agriculture Ministers’ Meeting in 
Miyazaki Prefecture, one of the top food-producing regions in 
Japan, and the need to pass on food systems to the next gen-
erations. Some participating students commented that they 
would stop leaving food behind beginning that night and stop 

ordering more food than necessary at restaurants.
At the margin of the G7 Agriculture Ministers’ Meeting, sev-

eral events will be held to promote the charms and attractions 
of Miyazaki Prefecture. In particular, at the reception and din-
ner ceremony, participants will be served Miyazaki specialty 
products such as Miyazaki wagyu beef and mangoes, as well as 

locally produced vegetables with front-of-package decarbon-
ization labelling that “visualizes” farmers’ decarbonization 
efforts in line with the MeaDRI strategy (see box).  

“Visualization” of Farmers’ Efforts toward Decarbonization 
Based on the Strategy for Sustainable Food Systems, MeaDRI, MAFF has developed a tool for the easy 
estimation of greenhouse gas emissions from agricultural products, so it is possible to “visualize” the 
efforts of farmers who contribute to reducing greenhouse gas emissions during production. These miti-
gation measures include reducing the use of fossil fuels, chemical fertilizers and chemical pesticides, 
and the application of biochar to the agricultural soil. Using this estimation tool, MAFF has conducted a 
pilot study in which agricultural products (rice, tomatoes, and cucumbers) with front-of-package decar-
bonization labelling have been sold to raise consumer awareness of the label. The label used in the trial 
was designed with star marks to indicate grades of the reduction of greenhouse gas emissions.

MAFF is planning to expand the coverage of items and to add biodiversity conservation information 
to the “visualization.” In such ways MAFF will seek to change the behavior of those involved in the food 
system.

Note: This article has been created with the consent of the Ministry of Agriculture, Forestry and Fisheries (MAFF) and the 
Miyazaki Prefectural Government, based on the materials published by them.

i In the Act on the Promotion of Organic Agriculture, organic agriculture is defined as farming methods which reduce the load on the environment derived from agricultural 
production as much as possible, and which basically does not use chemically synthesized fertilizers and pesticides nor genetic recombination technologies.

ii Law Concerning Promotion of Low Environment Impact Business Activities to Establish a Food System in Harmony with the Environment 

Lecture by a MAFF official at a junior high school in 
Miyazaki City
Photo: Courtesy of MAFF

A label showing the 
greenhouse gas reduction 
rate, graded by stars

Miyazaki wagyu beef, a specialty product of Miyazaki 
Prefecture
Photo: Miyazaki Prefecture Tourism Association

Mango, a specialty product of Miyazaki Prefecture
Photo: Courtesy of Miyazaki Prefecture
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C
oncrete has a high compressive strength but a low 
tensile strength, a weakness that makes it vulner-
able to cracking due to drying and shrinkage. This 
weakness is mitigated by reinforcing concrete with 

reinforcement bars. However, cracking in the concrete itself 
allows air and water to penetrate, causing the reinforcing steel 
bar to rust. As a result, the concrete structure fractures and 
eventually collapses.

Basilisk HA (Basilisk Self-Healing Agent) is a self-healing 
concrete jointly developed by Aizawa Concrete Corporation 
headquartered in Tomakomai City, Hokkaido, and Delft Uni-
versity of Technology in the Netherlands to overcome this 
shortcoming of concrete.

“To most people, the notion of a type of concrete that 

repairs cracks by itself the same way that a living organism 
heals a wound may sound like science fiction,” says Aizawa 
Yoshihiro, President of Aizawa Concrete Corporation. “In 
fact, the history of technological development of using living 
organisms to give concrete a self-healing function is surpris-
ingly old. Our own Aizawa Technical Research Institute started 
an approach using organisms such as Bacillus nattoi more than 
seven years ago, and it was in the course of this research that 
we came across bacteria with excellent alkali tolerance that 
the research group at Delft University of Technology in the 
Netherlands had succeeded in cultivating.” 

The technology developed by Delft University of Technol-
ogy can be summarized as follows. First, granular capsules 
comprised of alkali-tolerant bacteria and polylactic acid are 
created, which serves as a nutrient source for the bacteria. 
They are then mixed into the concrete. Water and alkali com-
ponents in the concrete cause the polylactic acid to gradually 
degrade and convert into calcium lactate. The bacteria cannot 
be activated in the highly alkaline environment of concrete 
(pH 12–13), so become dormant. However, if the pH of the con-
crete falls to a level of between 8 and 10 as a result of rainwater 
and oxygen penetration through a crack in the concrete, the 
bacteria fed by the calcium lactate become active again and 
multiply. As the multiplying bacteria absorb the calcium lac-
tate, they release calcium carbonate (limestone), which fills 
the gaps between the cracks, repairing the concrete. The acti-
vation of the bacteria releases carbon dioxide (CO2) as well as 
calcium carbonate. Calcium carbonate is also released when 

Series SCIENCE & TECHNOLOGY

SASAKI TAKASHI

A Japanese company has commercialized a type of concrete that repairs itself, the same way that a living organism 
heals a wound. Its use as a building material is expected to result in lower levels of carbon dioxide emissions.

Concrete that Repairs ItselfConcrete that Repairs Itself

Basilisk HA (Basilisk Self-Healing Agent)

A self-healed (right) crack in a block of concrete
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this CO2 combines with calcium hydroxide dissolved from the 
concrete. The calcium carbonate released by this chemical 
reaction then steadily fills the gaps between the cracks. Once 
the gaps between the cracks are completely filled, the alkalin-
ity in the concrete increases again, and the bacteria return to a 
dormant state.

However, the practical application of this technology 
proved challenging. President Aizawa recalls, “The most dif-
ficult aspect of developing self-healing concrete was figuring 
out how to achieve mass production, given that engineering 
and building projects utilize enormous quantities of concrete. 
The bacteria studied by the researchers at Delft University of 
Technology were very promising. But because the method 
involved encapsulating the bacteria with polylactic acid before 
mixing into concrete, production efficiency and cost consider-
ations made it unsuitable for mass production.” 

Joint development of the technology began in 2017, and its 
ultimate success was thanks to Aizawa Concrete Corporation’s 
specialized mixing technology. Over a period of some two and 
a half years, the Company devised an ultra-high-speed mixing 
method under decompression that encapsulates extremely 
small bacteria in polylactic acid, producing a large amount of 
powderii. This innovation led to the commercialization and 
mass production of the world’s first self-healing concrete. In 
November 2020, the Company began producing 10 tons of self-
healing concrete per day, equivalent to around 700,000 square 
meters per year.

“The findings of our research show that bacteria can survive 
in concrete for around 200 years. The self-healing function of 
concrete will be maintained throughout that time. This means 
that its lifespan is extended dramatically when compared to 
the lifespan of standard reinforced concrete, which is around 
50 to 60 years. What’s more, repairs to cracking and deteriora-
tion will require less manpower and be less costly than is the 
case with traditional concrete. And it will have a big impact 
in the drive to realize a decarbonized society,” says President 
Aizawa. 

Social infrastructure that makes extensive use of reinforced 
concrete such as roads and ports is designed to last 50 years. If 

this period were to be doubled by using self-healing concrete, 
both the burden on public funds and future CO2 emissions 
from the manufacturing of cement, the raw material for con-
crete, would be cut in half. At present, each ton of cement pro-
duced emits approximately 0.8 tons of CO2. In Japan, the man-
ufacturing of cement releases around 34 million tons of CO2 
into the atmosphere each year, accounting for 5 to 7 percent of 
the country’s total industry emissions. Hence, reducing emis-
sions has been a longstanding challenge. Self-healing concrete 
will help resolve this challenge when viewed in the long term.

In July 2022, the self-healing concrete Basilisk HA was reg-
istered in the New Technology Information System (NETIS), 
a database created by the Ministry of Land, Infrastructure, 
Transport and Tourism to promote the application of new 
technologies. In January 2023, the product received the Excel-
lence Prize in the 9th Monodzukuri Nippon Grand Awards. In 
Japan, where social infrastructure facilities are deteriorating 
as they approach the end of their lifespan, self-healing con-
crete is likely to have a very important role to play.  

All photos and figure: Courtesy of Aizawa Concrete Corporation

In the initial production of concrete, 
Basilisk, a mixture of bacteria and 
nutrients, is placed in the mixer with the 
concrete material.

Deterioration and cracks in the hardened 
concrete allow rainwater and oxygen to 
enter, activating the bacteria.

The activated bacteria gradually fill in the 
cracks by repeatedly dividing and 
absorbing nutrients, thereby releasing 
calcium carbonate.

When the crack is completely filled and the 
supply of water and oxygen is cut off, the 
bacteria cease their activity and return to a 
dormant state, until the next crack appears.

Bacteria/Nutrients Cement/Water/
Sand/Gravel

WaterOxygen
Oxygen

Calcium carbonate

Oxygen

i A strain of Bacillus subtilis used in the commercial production of the food natto, fermented soybeans.
ii A solid composed of a large number of particles

Crack repair demonstration at New Chitose Airport, 
Hokkaido

Concrete Self-healing Mechanism
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T
he city of Nara in Nara Prefec-
ture was founded as the capi-
tal of Japan in the early 8th 
centuryi. In 1998, the temples, 

shrines, and former imperial palace site 
that together comprise the core of the 
city were designated a UNESCO World 
Heritage Site under the inscription “His-
toric Monuments of Ancient Nara.” One 
of these monuments is Kohfukuji, a 
famous Buddhist temple said to have 
been founded in the year 669.

Gyoei Saile is a priest at Kohfukuji 
Temple. The dignified appearance 
evoked by the traditional robes he wears 
unselfconsciously and the gentle smile 
on his face speak of the days and years 
that he has spent here training as a monk.

Born in Hamburg, Germany, Saile 
moved to the United States in his teens, 
where he attended a high school that 
happened to be offering Japanese lan-
guage courses. Intrigued, he began to 
study Japanese, which led him to become 
interested in Japanese and East Asian 
culture. He continued his education at 
the University of California, Berkeley, 
where he majored in Japanese classical 
literature. 

Saile explains, “I originally began to 
study Buddhism in order to understand 
the way in which it influenced the devel-
opment of Japanese culture. At some 
point thereafter, I became interested in 
what is called Nanto Buddhism, or the 
‘Buddhism of the Southern Capital,’ pri-
marily because Nanto Buddhism has 
been almost completely neglected by 
Western scholars so far.” 

Nanto Buddhism, sometimes also 

called Nara Buddhism, refers to a group 
of doctrinal traditions that were intro-
duced to Japan in the 7th and 8th centu-
ries, and have continued to be transmit-
ted in temples of Nara ever since. At the 
height of Nara’s splendor as the capital of 
Japan, many learned monks from Japan 
and abroad gathered in the city, making 
it a major international center of the Bud-
dhist faith. After the capital was moved 
40 kilometers further north to what is 
now the city of Kyoto at the end of the 
8th century, the area around Nara came 
to be called “Nanto” (Southern Capital), 
and the Buddhist schools based in the 
city have collectively been called Nanto 
Buddhism to this day.

After graduating from UC Berkeley, 
Saile completed a Master’s Degree in 
Buddhist literature at the Osaka Univer-
sity of Foreign Studies before returning 
to Berkeley to begin a PhD in Buddhist 

i Nara was the capital of Japan between 710 
and 784. Modeled after Chang’an, the capital 
city of the Tang Dynasty, it is said to have been 
home to more than 100,000 people.
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SATO KUMIKO

Gyoei Saile is a Buddhist Priest at Kohfukuji Temple in Nara. Originally from Germany, he now divides his time between 
religious rites and running the temple, while also passing on his understanding of Buddhism to both foreign and Japa-
nese visitors.

Passing on the Passing on the 
Wisdom of the Wisdom of the 

Buddha at Buddha at 
Kohfukuji Kohfukuji 
Temple in Temple in 

NaraNara

MY WAY
Gyoei Saile at Kohfukuji Temple

Photo: Sato Kumiko
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Studies. Following the completion of 
his coursework, he returned to Japan to 
conduct dissertation research as a vis-
iting scholar at Ryukoku University, a 
Buddhist university located in Kyoto. 
Although based at Ryukoku, Saile chose 
to live in Nara in order to be closer to the 
head temples of the Buddhist tradition 
in which he specialized. This tradition, 
known as the Hosso School, is one of the 
original schools of Nara Buddhism, and 
the oldest Buddhist sect in Japan today. 
In the course of his research, Saile fre-
quently visited the two head temples 
of the Hosso School, Kohfukuji and 
Yakushiji, and began to help out with 
daily chores (samu) such as cleaning, and 
with the preparations for the many ritu-
als conducted in these temples.

Things changed drastically in the fall 
of 2011, when one of the priests of Kohfu-
kuji approached Saile and told him that 
he was entering a retreat to prepare for 
the ryugi examination, and wanted Saile 
to join him as his doji (attendant). The 
term ryugi, which literally means “to 
establish an interpretation,” refers to an 
examination in the form of an oral doc-
trinal debate that closely resembles the 
qualifying exams for a PhD in modern 
academia. In the contemporary Hosso 
School, a priest may take this exam only 
once in his life, and if he completes it suc-
cessfully, he qualifies to become abbot of 

Kohfukuji, and head of the Hosso School. 
One of the most important roles in this 
practice is played by the doji, who not 
only takes care of the candidate’s daily 
needs while in retreat, but also prac-
tices the various debates that comprise 
the exam with him. In order to serve as 
doji, one must leave the secular world 
behind and be ordained as a priest. After 
carefully considering his proposal, Saile 
decided to accept the request, and has 
served as a priest at Kohfukuji Temple 
ever since.

Saile explains that as part of the prep-
aration for the ryugi exam, “the candi-
date enters a preparatory retreat, dur-
ing which he is expected to study for 
24 hours a day. In order to ensure that 
he does not fall asleep, he is confined 
to a small space in which he cannot lie 

down or stretch his legs. He spends the 
next three weeks in this space memo-
rizing several books’ worth of classical 
Chinese Buddhist texts. Following this 
is the actual exam, which takes about 
two hours to complete.” As a specialist in 
Hosso doctrine who already had plenty 
of experience reading ancient manu-
scripts, Saile fulfilled his role as doji with 
distinction.

In 2019, Saile himself was given the 
opportunity to undertake this grueling 
retreat, and became the first foreign-born 
priest to successfully complete the ryugi 
exam in the 1,000-year history of this 
practice. In the Hosso School, the ryugi is 
not a yearly event, but is only held when 
a priest qualifies to stand as candidate. 
Hence, many years may pass before the 
ryugi is performed again. At the time he 

took his exam, Saile was 41 years old, and 
had been a priest at Kohfukuji for eight 
years.

Since the completion of the ryugi, 
Saile has continued to practice as a priest 
while also serving as an administrator 
of the temple. One of his main roles at 
Kohfukuji is to give tours of the temple 
in Japanese, English and occasionally 
German. In addition, he frequently gives 
talks and lectures on his school’s doc-
trines, and continues to share the insight 
he has gained into the Buddhist teach-
ings with the general public. 

The fundamental doctrine of the 
Hosso School is known as yuishiki, or 
“consciousness-only.” According to this 
teaching, reality as we experience it does 
not exist outside of or apart from us, but 
is rather a creation of our own minds. 
According to Saile, “although Buddhist 
doctrines can sound complicated and 
even counterintuitive at times, Shakya-
muni (an honorific title for the historical 
Buddha) was really just trying to explore 
what it means to be a human being. The 
question of what it is to live, or perhaps 
how to live life in a meaningful way, is 
one that his successors have continued 
to ponder right up to the present day. 
And if one phrases it this way, I think that 
it’s a very relatable question that applies 
equally to all human beings regardless of 
their beliefs or country of origin.” 

Icon of Siddhartha Gautama, the 
historical founder of Buddhism, also 
known as Shakyamuni Buddha
Photo: Courtesy of Gyoei Saile

Saile by the Five-storied Pagoda of 
Kohfukuji Temple
Photo: Sato Kumiko

The newly reconstructed Central 
Golden Hall (Chukondo) of Kohfukuji 
Temple, which was completed in 2018
Photo: Courtesy of Gyoei Saile
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S
ince the Meiji period (1868–1912), the moderniza-
tion of Tokyo has progressed and there has been an 
increase in the population and the number of fac-
tories. As a result, the abstraction (removing) of 

groundwater for industrial use quickly increased and then 
land subsidence began. Since the 1950s, groundwater abstrac-
tion further increased along with an increase in population 
and economic growth. Subsidence proceeded all at once, 
with some areas sinking more than 4 meters. In the 1960s, the 
Japanese government and Tokyo Metropolitan Government 
established laws and regulations strictly regulating groundwa-
ter abstraction, and progress was made in securing alternate 
water sources through dam building and other means. As a 
result, subsidence has significantly slowed today. 

Making use of this experience in Tokyo, the Japan Interna-
tional Cooperation Agency (JICA) implemented a project from 
2018 to 2022 supporting land subsidence countermeasures in 
Jakarta, the capital of the Republic of Indonesia. In Jakarta, 
excessive groundwater abstraction by factories and commer-
cial facilities has led to subsidence, especially in the northern 
parts of the city, where land has sunk up to 4 meters since 

Tsuchiya Nobuyuki 
(third from left) at the 

construction site of 
a monitoring well in 

northern Jakarta
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JICA is utilizing its experience in Tokyo to support countermeasures against land subsidence in Jakarta, the capital of 
the Republic of Indonesia.

INTERNATIONAL COOPERATION

Support for Land Subsidence Support for Land Subsidence 
Countermeasures in JakartaCountermeasures in Jakarta

SAWAJI OSAMU

Distribution and magnitude of land subsidence areas in 
Jakarta from 2007 to 2020. The black area at the top is the 
sea. The areas highlighted in red and yellow experienced 
the greatest subsidence, which is measured in total mm. 
Data is from Japan’s ALOS (Advanced Land Observing 
Satellite) image analysis.
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the 1970s. As a result, some areas are experiencing seawater 
inundation at high tide. It is estimated that if land subsidence 
progresses more, risks of flooding, storm surges, and logistical 
stagnation due to these natural disasters will increase over a 
large area.

To implement the project effectively, JICA introduced the 
Integrated Water Resources Management concept. This con-
cept refers to the systematic and comprehensive management 
of water use using fair methods and without damaging the 
sustainability of ecosystems in order to maximize the benefits 
gained from water.

“The central ministries and local governments involved in 
land subsidence are quite diverse. Without the cooperation 
of these related organizations, countermeasures cannot pro-
ceed,” says JICA Senior Advisor Nagata Kenji. “For that reason, 
we set up a Joint Coordinating Committee (JCC) for the project 
to gather all relevant parties together to engage in information 
sharing and discussions on countermeasures.”

One important initiative of the project was the collection of 
data. Before the project began, there wasn’t any clear evidence 
that groundwater abstraction was the cause of land subsid-
ence. Regardless of the area, it was also not clearly understood 
just how much the land had sunk. To that end, first, the state 
of land subsidence from 2007 to 2020 was analyzed with data 
gathered from JAXA (Japan Aerospace Exploration Agency)’s 
Advanced Land Observing Satellite ALOS and its successor 
ALOS-2, both of which can measure changes in the ground 
using special radar. JICA also installed monitoring wells in 
three locations in northern Jakarta to observe the state of land 
subsidence above ground.

After analyzing data from the satellites, it became clear 
that the land in Jakarta from 2007 to 2020 sank from between 
around 2 centimeters to 102 centimeters. From the additional 
analysis of monitoring well records, it was confirmed that the 
land was sinking 10 to 15 millimeters per year. Additionally, it 
was discovered that the progress of subsidence had slowed in 
areas where groundwater abstraction had been reduced, and 
the causal association of groundwater abstraction and land 
subsidence became clear.

“Based on scientific data, we were able to show concerned 
parties where and to what degree land subsidence was occur-
ring, as well as where it was occurring underground,” says 

Nagata. “This made it easy to establish land subsidence 
countermeasures.”

Effort was also made to convey experience in land subsid-
ence countermeasures from Tokyo to relevant parties in Indo-
nesia. As part of this effort, workshops were held in Indonesia 
and Japan for officials of central ministries and local govern-
ments in Indonesia. During training held in Japan, participants 
learned about techniques and the history of land subsidence 
countermeasures by the Japanese government and local gov-
ernments through lectures. Participants also inspected moni-
toring wells and seawalls that act as countermeasures against 
storm surges and flooding.

“Tokyo succeeded in stopping land subsidence. However, 
ground that sank cannot be restored to what it once was. This 
is why even today we must continue countermeasures that are 
extremely costly, such as the construction of seawalls,” says 
Tsuchiya Nobuyuki, Technology Deputy Director at the Japan 
River Front Research Center. “I think that relevant parties in 
Indonesia deepened their understanding of land subsidence 
countermeasures by learning these lessons from Tokyo.”

After the project ended in November 2022, a Land Subsid-
ence Planning and Implementation Committee (PIC) was set 
up as the successor to the JCC with the goal of implementing 
action plans. The action plans established by the JCC incorpo-
rate countermeasures such as the construction of additional 
monitoring wells, expansion of areas where well pumping 
is prohibited, the construction of seawalls, and expansion of 
land subsidence countermeasures for other cities.

“At the end of the project, when I met a high-ranking gov-
ernment official overseeing land subsidence countermea-
sures, he stressed to me that he would stop land subsidence 
in Jakarta by ensuring alternative water sources and through 
groundwater abstraction regulations,” says Tsuchiya. “Hearing 
this, I felt that the land subsidence countermeasures in Jakarta 
would make great progress. I think our project produced 
immense results.”

JICA is also carrying out investigations in and considering 
countermeasures for Ho Chi Minh City in the Socialist Repub-
lic of Vietnam where land subsidence is advancing. The les-
sons gained from Japan’s land subsidence will surely become 
even more important in the future for developing countries 
experiencing significant economic growth.  

All photos: Courtesy of JICA

Participants from Indonesia learning about Tokyo’s land 
subsidence countermeasures during training held in Tokyo

Monitoring wells installed in northern Jakarta to observe 
the state of land subsidence 
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Single-flowered pink 
peach blossoms
PIXTA/Chiwa

Momo
Peach

A weeping (shidare) 
peach tree in blossom

PIXTA/Kamonobubu

A peach tree bearing fruit
PIXTA/Tohoku no yama oyaji

Double-flowered red 
peach blossoms

PIXTA/ROHZAN

The peach, or momo in Japanese, is 
a small deciduous tree native to the 
Asian continent that generally blooms 

in Japan between mid-March and April. The peach 
has been a familiar tree to Japanese people since 
ancient times, with waka poems about peach flow-
ers appearing in the Man’yoshu, the oldest extant 
collection of Japanese poetry. Many varieties of 
peach, both ornamental and edible, have been cultivated over the years, with blossoms appear-
ing as single- or double-headed flowers about 3 to 4 cm in diameter with oval petals that end 
in a point and in colors ranging from white through pink to red. Some varieties are admired for 
their colorful weeping (shidare) branches in the spring, while others are cherished for the sweet 
and fragrant fruit they bear in the summer. Peach trees planted as seedlings will reach maturity 
in just a few years, but their lifespan is short, only ten to twenty years. In the Japanese language 
of flowers, the peach stands for love, happiness and fertility.
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