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The facade of the National Art Center, Tokyo is 
a huge, undulating wall made of glass.
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Introducing glass artist Kuroki Kuniaki, whose 
works express Japan’s natural beauty and 
traditional aesthetics.

The Revival and Development of 
Satsuma Kiriko
The recently revived craft of Satsuma Kiriko 
cut glass is characterized by its gradations of 
deep color and intricate cutting.
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Suspended in Glass
Yamamoto Akane has developed a new and 
original field of art known as “Kirikane Glass” 
inspired by the age-old kirikane decorative 
technique.
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Ryukyu Glass, a Traditional Craft of 
Okinawa
Colorful Ryukyu glass with its distinctive 
bubbles evokes the beautiful, sub-tropical 
islands of Okinawa Prefecture where it is 
made.

Lightweight, Strong, and Flexible 
Glass Fiber
The development of ultra-fine glass fiber 
in Japan has expanded the possibilities of 
architectural design and is being used in 
buildings around the world.

Development of Glass that 
Generates Energy from Sunlight
A type of “photovoltaic power generation 
glass” has been developed in Japan that can be 
installed on the external walls and windows of 
buildings.

his year, 2022, is the 
“International Year of Glass” 
as designated by the United 
Nations General Assembly. 

In this month’s issue, we take a look 
at some of the ways in which glass is 
made and used in Japan. We introduce 
glass artists such as Kuroki Kuniaki and 
Yamamoto Akane, whose exquisite 
works are admired around the world. We 
explain the origins and development of 
the distinctive crafts of Satsuma Kiriko 
cut glass in Kagoshima Prefecture and 
colorful, bubbly Ryukyu glass in Okinawa 
Prefecture. And we look at some of the 
innovative ways in which glass is being 
utilized in construction and architectural 
design, both in Japan and overseas.

MY WAY
An Artist Expressing the Nature 
of Kurashiki with Glass

INTERNATIONAL COOPERATION
Bringing the Maternal and Child Health 
Handbook to the World

On the cover: The glass facade of the National Art Center, 
Tokyo (NACT) ;  Aya Kiriko series plate by Kuroki Kuniaki; 
“Kocho,” from the Genji Monogatari series by Yamamoto Akane
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On November 12, 2022, the 25th 
ASEAN-Japan Summit (Chair: Sam-
dech Akka Moha Sena Padei Techo 
Hun Sen, Prime Minister of the King-
dom of Cambodia) was held in Phnom 
Penh, Cambodia. Mr. Kishida Fumio, 
Prime Minister of Japan, attended the 
meeting. An overview of the meeting 
is as follows.

Commemorative Summit for 50th Year of 
ASEAN-Japan Friendship and Cooperation
Following the opening remarks of Prime 
Minister Hun Sen, Prime Minister Kishida 
delivered his opening remarks. He stated 
that he would like to hold a Commemora-
tive Summit in Tokyo around December 
2023 as the next year would mark the 50th 
Year of ASEAN-Japan Friendship and Coop-
eration. He also said that he would like to 
listen to the views and interests of each 
country in preparation for the 50th Year.

In response, many countries expressed 
their support in their remarks. As the Chair, 
Prime Minister Hun Sen expressed appre-
ciation to the ASEAN Leaders for accepting 
Japan’s proposal and confirmed that the 
Commemorative Summit would be held 
following a regular annual ASEAN-Japan 
Summit in 2023.

ASEAN-Japan Cooperation
Prime Minister Kishida expressed con-
cern over the soaring energy and food 
prices around the world caused by Russia’s 
aggression against Ukraine.

He also introduced Japan’s financial 
support loans of approximately 295 billion 
JPY in total to ASEAN countries as part of 
Japan’s support to the ASEAN Comprehen-

sive Recovery Framework (ACRF). He also 
reaffirmed Japan’s continued commitment 
to assist the sustainable growth of ASEAN 
countries.

In addition, he also expressed his inten-
tion to continue supporting the ASEAN 
Centre for Public Health Emergencies and 
Emerging Diseases (ACPHEED) including 
through the dispatch of Japanese health 
experts.

Prime Minister Kishida then provided 
the overview of Japan’s cooperation in 
line with the ASEAN Outlook on the Indo-
Pacific (AOIP) as follows.

(a) Japan supports ASEAN unity and 
centrality and is among the first to express 
support to the AOIP which shares funda-
mental principles with the Free and Open 
Indo-Pacific (FOIP). Since the adoption 
of the 2020 Joint Statement of the 23rd 
ASEAN-Japan Summit on Cooperation on 
AOIP cooperation, there have been eighty-
nine concrete cooperation projects in total.

(b) Heading towards the 50th Year of 
ASEAN-Japan Friendship and Cooperation 
next year, Japan will enhance cooperation 
in the areas of maritime cooperation such 
as maritime traffic safety, assistance for 
connectivity such as quality infrastructure 
investment, healthcare including univer-
sal health coverage, measures to address 
climate change and disaster prevention, 
and also cooperation in a wide range of 
economic areas such as supply chain resil-
ience, digital technology and food security.

(c) Japan would like to realize the Asia 
Zero Emissions Community by fully mobi-
lizing its know-how and experience.

In response, ASEAN countries expressed 
appreciation and gratitude to the various 

efforts mentioned above such as assis-
tance for the recovery from the COVID-19 
pandemic and assistance for the establish-
ment of the ACPHEED. They also highly 
valued Japan’s cooperation on the AOIP 
and expressed high expectation for contin-
ued close cooperation. In response to these 
remarks from ASEAN countries, Prime Min-
ister Kishida said that he was very encour-
aged to know that ASEAN countries and 
Japan shared the view on the importance of 
ASEAN-Japan cooperation.

Regional and International Issues
Prime Minister Kishida stated as follows 
stressing that Japan and ASEAN shared the 
view on many points regarding regional 
and international issues. 

Prime Minister Kishida expressed seri-
ous concerns over the deteriorating situa-
tion in Myanmar and his intention to con-
tinue supporting ASEAN’s efforts as well 
as to directly urge the Myanmar military to 
implement the “Five-Point Consensus” at 
the earliest to improve the situation.

Prime Minister Kishida stated that Rus-
sia’s aggression against Ukraine and the 
illegal “annexation” infringe upon the sov-
ereignty and territorial integrity of Ukraine 
and violate international law including the 
United Nations Charter, and emphasized 
that any unilateral attempts to change the 
status quo by force should never be toler-
ated anywhere in the world.

Prime Minister Kishida expressed serious 
concern over unilateral attempts to change 
the status quo by force in the East and South 
China Seas as well as economic coercion. 

Prime Minister Kishida stated that North 
Korea has been launching the spate of bal-
listic missiles with extremely high fre-
quency since last month, including the one 
which flew over Japanese territory. These 
missile launches constitute a clear and seri-
ous challenge to the international commu-
nity and cannot be tolerated.

Concluding Remarks
In concluding his remarks, Prime Minister 
Kishida said that he would like to make the 
Golden Jubilee of ASEAN-Japan relations a 
golden opportunity to demonstrate golden 
friendship between ASEAN and Japan as 
suggested by its official catchphrase.Photo session

THE 25TH ASEAN-JAPAN SUMMIT

Photo: 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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Satsuma Kiriko decanter and glasses
Photo: Courtesy of Shimadzu Limited

A terminal building of Chhatrapati Shivaji Maharaj International Airport in Mumbai, 
India, where ARG Fiber was used in the ceilings and pillars
Photo: Courtesy of Nippon Electric Glass Co.,Ltd.
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T his year, 2022, is the “International Year of Glass” as designated by the United Nations 
General Assembly. In this month’s issue, we take a look at some of the ways in which 
glass is made and used in Japan. We introduce glass artists such as Kuroki Kuniaki and 
Yamamoto Akane, whose exquisite works are admired around the world. We explain 

the origins and development of the distinctive crafts of Satsuma Kiriko cut glass in Kagoshima 
Prefecture and colorful, bubbly Ryukyu glass in Okinawa Prefecture. And we look at some of the 
innovative ways in which glass is being utilized in construction and architectural design, both in 
Japan and overseas.
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This year, 2022, is the “International Year of Glass” as 
designated by the United Nations General Assembly. 
We spoke with Tsuchida Ruriko, who is the direc-

tor of the Toyama Glass Art Museum and a member of the 
International Year of Glass Committee of Japan, about the 
history of glass use and glass crafts in Japan.

Humans are believed to have been making glass for more 
than 5,000 years. Please tell us about the history and char-
acteristics of glass. 

Glass that largely consists of silica sand, which is mainly 
composed of quartz, soda ashi and lime, is thought to be 
the first artificial material made by humans. Initially, it was 
used ornamentally as a substitute for natural stones such 
as turquoise and crystal. Later, it was also utilized in acces-
sories such as jewelry, bottles, bowls, and so forth used by 
nobles. From the 19th century, when glass manufacturing 
technology advanced rapidly and mass production became 
possible, glass spread among ordinary people through 
everyday items such as windows and lamps. In recent 
years, glass has spread even to places where it is difficult 
to notice. For example, glass fibers have come to be used in 
automotive and aircraft components (see pp. 22–23).

One of the important properties of glass is its transpar-
ency. Since it lets light through and refracts it, glass is used 

in glasses, telescopes, and microscopes. And even though 
people perceive glass to be fragile, by changing the ingre-
dients and manufacturing method, it can also become a 
highly durable material. For example, special heat-resis-
tant glass was used at the tip of the space shuttle fuselage, 
which becomes extremely hot due to friction with air. 
Another characteristic of glass is that it can be processed 
into various shapes. Therefore, it is possible to make vari-
ous industrial products and crafts according to application 
and design.

Can you give us an overview of the International Year of 
Glass?

In May 2021, the United Nations General Assembly decided 
to designate 2022 as the International Year of Glass. As I 
mentioned, glass has played a key role in the advance-
ment of science, technology, and culture. It will remain an 
important material for humanity in the future. For exam-
ple, glass is a recyclable material, so it will play a major role 
in achieving the Sustainable Development Goals (SDGs). 
However, this importance of glass is not recognized well by 
the general public.

With this in mind, the International Year of Glass pro-
motes a vision to “celebrate the past, present, and future of 
this transformative material.” In order to make more peo-
ple aware of the role and potential of glass, all kinds of edu-
cational programs, exhibitions, and science and art events 
related to glass are held around the world. 

In Japan, there are also exhibitions of glass crafts, events 
to experience glass making, and initiatives to distribute 
teaching materials to schools that introduce the diverse 
uses of glass. On December 8 and 9, the closing ceremony 
of the International Year of Glass will be held at the Uni-
versity of Tokyo. Experts in glass-related science, technol-
ogy, and art from all over the world will gather and give 
lectures. For my part, I plan to talk about the founding of 
the Toyama Glass Art Museum where I’m the director, and 
other initiatives promoted by Toyama City as a “City of 
Glass.”ii

When did the use and making of glass begin in Japan? 

It is believed that glass began to be used in Japan about 

Glass Use and Glass Crafts 
in Japan

Tsuchida Ruriko, director of the Toyama Glass Art Museum
Photo: Courtesy of Toyama Glass Art Museum



with glassware, which unlike ceramics and lacquerware is 
transparent and highly artistic, increased the momentum 
for glass production in Japan. Glass products in Japan then 
underwent considerable evolution during the Edo period, 
which lasted for about 260 years from the beginning of 
the 17th century. It is thought that glass blowing started 
in Nagasaki in the early to mid-17th century and kiriko, 
Japanese cut glass modeled after cut glass from the United 
Kingdom and other parts of Europe, was born in the early 
19th century. In the middle of the 19th century, a variety 
of Satsuma Kiriko in crimson, indigo and purple (see pp. 
16–17) began to be manufactured. 

A major feature of kiriko from the Edo period is its bril-
liance and feel. Lead was one of the raw materials for Japa-
nese glass. Glass containing lead has a high transparency 
and refractive index of light. When light hits the kiriko, 
the surface of the glass shines in seven colors like a prism, 
which is truly beautiful. Since I used to be a curator, I have 
often directly touched European and Japanese cut glass 
for museum exhibitions. European cut glass has a heavy 
feel, and in some cases surface unevenness may bite into 
your hand, which actually hurts a bit. On the other hand, 
the touch of Japanese kiriko is gentle and even feels warm. 
You can feel that the craftsmen have carefully and gently 
polished it. 

How did glass develop after the Meiji period (1868–1912), 
when Japan modernized? 

2,000 years ago. Some of the oldest items of glassware in 
Japan are the 79 tubular pieces called kudatama excavated 
at the Yoshinogari Ruins in Saga Prefecture, a large-scale 
archaeological site dating back to the 1st century. These 
beautiful items of blue glassware were found as grave 
goods in a tomb where a noble appears to have been bur-
ied. It is speculated that the individual kudatama were 
joined together with a string and worn like a crown on the 
head. As is common around the world, glass was first used 
for personal accessories. People believed that wearing glass 
would dispel evil spirits and bring them more power. 

However, it is speculated that glass products at this 
time were brought from mainland China or that raw mate-
rials from mainland China were processed in Japan. It is 
believed that the collection of raw materials and the pro-
cessing of glassware within Japan began in the latter half 
of the 7th century. From the Asukaike Ruins in Nara Prefec-
ture, which is an archaeological site from that time, various 
glass beads in green, yellow-green, blue, and other colors, 
raw materials such as quartz and lead, and relics such as 
molds for processing glass into beads have been discov-
ered. These glass beads were used as decorations for Bud-
dha statues and temple halls, and as chindangu iii. 

However, when the Heian period (late 8th century to 
late 12th century) came to an end and samurai families 
came to power in place of the aristocracy, glass was rarely 
used in Japan, although it is not clear why. It is just my 
guess, but samurai may have thought that fragile glass is 
inauspicious. 

When did glass start to be used again in Japan? 

In the middle of the 16th century, when exchanges with 
countries such as Portugal and Spain began, various Euro-
pean products were brought to Japan. Among the tribute 
brought to powerful daimyo (feudal lords) were items of 
glassware not seen in Japan at the time. This encounter 
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Tubular pieces of blue glass called kudatama excavated at the Yoshinogari 
Ruins in Saga Prefecture 
Photo: Courtesy of Saga Prefecture

Satsuma Kiriko Sandanju (three-tiered box made from Satsuma Kiriko cut 
glass) (Collection of the Kyushu National Museum) (19th century)  
(Height 12.4 cm, Diameter 10.3 cm) 
Photo: ColBase (https://colbase.nich.go.jp/)



In the Meiji period, as Japan modernized, the demand for 
glass products such as sheet glass and daily necessities such 
as lamps and bottles increased, so the Meiji government 
made it a national policy to develop the glass industry. In 
particular, sheet glass was indispensable for Western-style 
architecture, so they focused on manufacturing it. The gov-
ernment set up glass factories and invited engineers from 
Europe. Among the Japanese employed there were many 
former kiriko craftsmen. In 1902, the first Japanese sheet 
glass was successfully made. After that, the glass industry 
developed greatly, supporting the modernization of Japan. 

From the 20th century, people began to use glass as a 
means of artistic expression. Initially, many were design-
ers and craftsmen working for glass manufacturing compa-
nies, but after the middle of the 20th century, independent 
artists also emerged. One of the pioneers was Fujita Kyohei 
(1921–2004). After studying metalwork at Tokyo Fine Arts 
School (presently the Tokyo University of the Arts), Fujita 
began working at a glass factory, yet quit after about two 
years. Later, in 1964, he released Rainbow Colors, one of his 
masterpieces, in which hot molten glass expresses a flow-
ing shape. In 1973, he released another of his masterpieces, 
Ornamented Box and Fujita continued to make many Orna-
mented Box works throughout his life. His boxes, made 
with generous use of gold leaf, were popular not only in 
Japan but also overseas. When Fujita was asked overseas 
about the purpose of Ornamented Box, he replied, “Put 
your dreams inside,” which is why it is known as “Fujita’s 
Dream Box” overseas. In 2002, Fujita became the first glass 
artist to be presented with the Japanese Government’s 
Order of Culture. 

What kinds of artworks have been made with glass in 
recent years? 

In the past, glass sculptures were the mainstream, but since 
2000, works that combine glass with various media such as 
video, sound, and photography are being created in Japan 
and overseas. For example, the Toyama Glass Art Museum 
hosts the Toyama International Glass Exhibition, an inter-
national public exhibition held once every three years 
since 2018, which is an opportunity to learn about this 
diversity. The 2021 exhibition received 1,126 entries from 

51 countries and regions around the world. Among them, 
the work that won the Grand Prize was Subtle Intimacy by 
Sasaki Rui. Sasaki created the work by sandwiching plants 
collected from places she visited across the whole of Japan 
between two pieces of sheet glass and firing them in a kiln. 
The kiln-fired plants and ashes between the sheets of glass 
appear white under LED light and their details are unveiled 
as if they were herbarium specimens. Taking advantage of 
the characteristics of transparent glass, this is an unprec-
edented work that preserves memories of each place via 
the plants. 

Various Japanese artists have created works that express 
the charm of glass in their own way, attracting interna-
tional attention. I’d like to continue to spread awareness, 
both in Japan and abroad, about the directions that glass 
artwork is taking within contemporary art.  

Interview by SAWAJI OSAMU
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Ornamented Box “DAIGO” by Fujita Kyohei (Collection of the Toyama Glass Art 
Museum) (2003) (19 cm × 30 cm × 26 cm) 
Photo: Saiki Taku/Courtesy of Toyama Glass Art Museum

Panels from Subtle Intimacy by Sasaki Rui, (each 84 cm × 44 cm × 1.4 cm), 
Grand Prize winner at the Toyama International Glass Exhibition 2021
Photo: Yanagihara Ryohei

i Anhydrous sodium carbonate. In addition to glass, it is used as a raw material for soap and 
dyes.

ii https://www.iyog2022.org/home/closing_ceremony_japan/
iii Chindangu are goods buried for deities of the land before building temples.
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K
uroki Kuniaki is known as a leading Japanese glass 
artist and has produced numerous works over the 
past 60 or so years. Born in 1945, and now in his late 
70s, Kuroki presides over Glass Art Kuroki, a glass 

craft workshop in the town of Aya, Miyazaki Prefecture (close 
to his own hometown), which has rich natural surroundings 
and one of the largest remaining warm-temperate (evergreen 
broadleaf) forests in Japan.

Kuroki first began working with glass almost 60 years ago. 
After graduating from high school in Miyazaki Prefecture 
he found a job at a glass manufacturer in Tokyo, on the rec-
ommendation of his art teacher. “When I was being shown 
around the company on the day I first came to Tokyo, I saw 
a pile of culleti in a corner of the factory, sparkling in the sun-
light from the West. They were just glass fragments that were 

All photos: Courtesy of Glass Art KUROKI

SASAKI TAKASHI

Korin-Rinpa series vase with gold and platinum inlay 
(H: 49.6 cm x ϕ: 31 cm)

Glass artist Kuroki Kuniaki

A Glass Artist 
Expressing 
Traditional 

Japanese 
Beauty in 

Glass
Glass artist Kuroki Kuniaki continues to 
fascinate many people both at home and 
abroad through his glass crafts, express-
ing natural beauty and traditional Japa-
nese aesthetics found in paintings and 
other classical works of art.
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i Waste glass that has been accidentally or purposefully broken.
ii Rinpa is a major school of Japanese painting, crafts and callig-

raphy active in the seventeenth and eighteenth centuries. Works 
are characterized by bold compositions and the use of gold and 
silver leaf for backgrounds. Ogata Korin’s Red and White Plum 
Blossoms is said to be its greatest masterpiece, alongside other 
famous works such as Korin’s Irises and Tawaraya Sotatsu’s 
Wind God and Thunder God (all painted on traditional folding 
screens).

iii One of the decorative techniques used in handicrafts. The pat-
tern is created by carving metal, wood, ceramics, or other earth 
materials and inlaying other materials such as gold, silver, or 
shells into the carved material.

to be thrown out as waste, but to me 
they looked more beautiful than jewels,” 
Kuroki recalls.

After starting work at the glass fac-
tory, Kuroki honed his artistic senses by 
attending art school at night and visiting 
museums on his days off, sparing little 
time even for sleep.

It was around that time that he 
encountered the works of Ogata Korin 
(1658–1716)—a leading painter and crafts-
man in the world of Japanese art who 
was active during the 17th and 18th cen-
turies—and other artists of the Rinpaii 
school, which centered around him. 
“When I saw Korin’s signature master-
piece—Red and White Plum Blossoms—
before my eyes at the Tokyo National 
Museum, I was so moved that I became 
rooted to the spot,” says Kuroki.

In 1984, after honing his skills at the 
glass factory for over 20 years, Kuroki 
began work as an independent creator. 
Over the course of almost 60 years, he 
has produced a truly wide variety of 
works, including the Korin-Rinpa series, 
in which he expressed Japanese culture 
and beautiful natural scenery using tra-
ditional Japanese aesthetics, as found 
in the paintings of Korin and other 

Rinpa artists. He created glassware with 
splendorous gold and colorful, grace-
ful  inlaysiii; andon lanterns using glass 
instead of washi paper; and homages to 
ukiyo-e prints by artists such as Katsu-
shika Hokusai and Utagawa Hiroshige. 
His creations—made by layering glass 
inlaid with small glass parts and other 
materials such as gold leaf—radiate Japa-
nese beauty with a delicate but luxuri-
ous feel, owing to the depth of light and 
color.

Kuroki is also particular about the way 
his works are displayed, placing many of 
them on mirrors so that the whole work 
shines beautifully with not only the light 
from above but also the reflected light 
from below.

“Glass crafts are created at high tem-
peratures of around 1,200 degrees Cel-
sius, and their color does not fade even 
after 1,000 years—so the traditional 
Japanese beauty expressed in the glass 
can be enjoyed forever, as long as it is 
not broken,” explains Kuroki. “On the 
other hand, glass is also transparent, so 
it can’t hide parts where I couldn’t finish 
the work well, which is why I’ve always 

continued to pursue and refine new tech-
niques and expression.”

In 1991, Kuroki became the first glass 
artist in Japan to receive the award of 
Contemporary Master Craftsman (Out-
standing Technician). In 2008, he suc-
cessfully held a two-month exhibition 
showcasing about 100 of his works at a 
museum in Venice, Italy—which is known 
as a special place for glass crafts—and 
received rave reviews from many people, 
including local glass art experts.

In recent years, Kuroki has been work-

ing on the Aya Kiriko series of multicol-
ored kiriko cut glass, themed around the 
warm-temperate forest of Aya—which 
was registered as a UNESCO Biosphere 
Reserve (or so-called “eco-park”) in 2012. 
These works are instilled with a strong 
desire to pass on Japan’s wonderful 
nature to future generations through the 
never-fading brilliance of glass. 

Vase based on The South Wind, Clear Sky, one of 
the Thirty-six Views of Mount Fuji series of prints by 
Katsushika Hokusai  (H: 54 cm x W: 38 cm x D: 30.5 cm)

Korin-Rinpa series andon lantern with gold and 
platinum inlay (H: 128 cm x W: 32 cm x D: 32 cm)

Aya Kiriko series plate (three layers, two colors)  
(H: 7 cm x W: 33 cm)
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K
irikane is a decorative technique for creating pat-
terns that involves pasting together thin layers of 
gold leaf or other metals. The technique is highly 
delicate. Several layers of gold, silver, platinum, or 

other foils are cut into strips finer than a human hair, or squares 
measuring a few millimeters across, and then brushed with 
glue and adhered together to produce exquisitely detailed pat-
terns. The tradition dates back to antiquity and was originally 

used to decorate Buddhist image sculptures and paintings 
with solemnity. Kirikane Glass, in which kirikane patterns are 
encased in glass, is a new field of art established by Yamamoto 
Akane. Yamamoto is from Kanazawa City, Ishikawa Prefec-
ture, and studied Nihonga (traditional Japanese painting) at 
Kyoto City University of Arts. Being fascinated with kirikane 
during her time as a student replicating Buddhist paintings, 
she became apprenticed to Eri Sayoko (1945–2007), a kirikane 

YANAGISAWA MIHO

“Hitohabune” (Leaf Boat) by Yamamoto 
Akane (British Museum collection) (H: 

5.8 cm x W: 27.8 cm x D: 8.9 cm)
©Yamamoto Akane Photo: Courtesy of Adrian 

Sassoon, London 
Traditional Patterns of Gold 
Suspended in Glass
Yamamoto Akane has developed a new and original field of 
art known as “Kirikane Glass,” which involves forming vari-
ous patterns using the age-old kirikane decorative technique 
and encasing them in glass. Suspended in the glass, the deli-
cate traditional patterns radiate a golden glow.

Chapter 24, “Kocho” (character’s name), from the 
Genji Monogatari series by Yamamoto Akane (personal 

collection) (H:24.4cm x W: 27.0cm x D: 9.1cm)
Photo: Courtesy of Yamamoto Akane
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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

ii Completed in the early 11th century. The first half of the novel depicts the glamorous lifestyle of the 
nobility, including the protagonist Hikaru Genji, while the second half focuses on the love of his son, 
General Kaoru.

master who would become a holder of Important Intangible 
Cultural Property (commonly referred to as a Living National 
Treasure) while still a student.

After acquiring the kirikane technique, Yamamoto was 
motivated by her desire to “create works in which kirikane 
plays the leading role, not as a decorative element.” In the 
process of experimenting with different forms of expression 
through trial and error, Yamamoto came up with the notion 
of somehow suspending the kirikane itself in space. Her ini-
tial attempts proved unsuccessful because gold leaf i and other 
kirikane materials are very thin and tear easily, making it diffi-
cult to fix the patterns in place. The solution she came up with 
was to encase the kirikane in clear glass. In fact, Yamamoto 
was self-taught in glass making at the time, but to acquire 
more specialized skills, she enrolled in the Toyama Institute of 
Glass Art, where she learned about glass from the basics. 

Kirikane Glass was the result of these efforts. Kirikane Glass 
is made by applying kirikane on casted glass. This is then 
topped with additional glass and reheated and fused together, 
giving the kirikane the appearance of being “suspended” in the 
glass. The process is, however, fraught with challenges, and 
the artist must remain attentive at every step until completion 
of the final work. If the temperature of the kiln is not right, or if 
the heat is not monitored during the cooling process, kirikane 
designs can warp or melt, and further the glass can shatter 
while polishing. Works that take more than a year to complete 
sometimes fail at the final stage. Nevertheless, Yamamoto con-

tinues to make kirikane glass in 
spite of such challenges because 
she is moved and inspired by 
her own work.

“No matter how carefully 
I calculate beforehand, the 
appearance of a finished kiri-
kane piece may turn out to be 
beautiful but quite different 
from what I had expected, so 
much so that it makes me won-
der if God has cast a spell on it. 

When that happens, the difficult process I’ve gone through is 
instantly forgotten and I feel inspired to begin working on the 
next new piece right away.”

Yamamoto says that she is continually coming up with new 
ideas for the works she wants to produce. Among them is her 
life work consisting of a series of pieces based on the world of 
Genji Monogatari (“The Tale of Genji”)ii written by Murasaki 
Shikibu at the beginning of the 11th century in the mid-Heian 
period (late 8th century to late 12th century), when dynastic 
culture flourished.

Yamamoto’s passion for the series is evident when she says, 
“I feel the presence of an elegant beauty in both Genji Mono-
gatari, which portrays the court culture of the Heian period, 
and kirikane, which was widely used around the time the book 
was written. In keeping with my former ambition of becom-
ing a Nihonga artist to draw my own Genji Monogatari, I want 
to express memorable scenes one by one from each of the 54 
chapters of Genji Monogatari.”

The world of Kirikane Glass is produced by the hands of 
Yamamoto Akane. She alone is able to express that world. “In 
the absence of a mentor, my only guide is Genji Monogatari,” 
she says.

The works that Yamamoto has produced since opening 
her own studio in Kyoto in 2011 have garnered numerous 
awards. She has also received worldwide recognition, with her 
work “Hitohabune” (Leaf Boat) being acquired by the British 
Museum in London in 2019.

The appeal of Yamamoto’s work is that the kirikane takes on 
a variety of expressions depending on the position and angle 
from which it is viewed, as well as on the amount of light that 
shines through the glass. Many people are captivated by the 
golden light that emanates through the glass from the kirikane. 
During the Heian period, kirikane was primarily employed as 
a decorative technique for Buddhist image sculptures. Today, 
Yamamoto has brought it center stage, where it may provide 
comfort to those who view it as did Buddhist image sculptures 
of that time. 

Chapter 45, “Hashihime” (character’s name), from the Genji Monogatari series by 
Yamamoto Akane (personal collection) (H: 11.3 cm x W: 49.5 cm x D: 10.8 cm)
Photo: Courtesy of Yamamoto Akane

Chapter 3, “Utsusemi” (character’s name), from the Genji Monogatari series by 
Yamamoto Akane (personal collection) (H: 19.0 cm x W: 44.0 cm x D: 24.0 cm)
Photo: Courtesy of Yamamoto Akane

Yamamoto Akane
Photo: Courtesy of Yamamoto Akane
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T
he Roppongi area in Minato City, Tokyo is renowned 
for its wide-ranging attractions, from restaurants, 
bars and designer goods stores to hotels, movie the-
aters and art galleries. Among them is the National 

Art Center, Tokyo (NACT). Housed across four floors and one 
basement level, the NACT building features an eye-catching 
facade of a massive glass wall in an undulating wave design. 
The approximately 22-meter-high glass wall extends for some 
160 meters, creating an impression of an enormous glass pal-
ace. The facility was opened in 2007 based on the design con-
cept of “an Art Center surrounded by green spaces,” the large 

number of trees planted around the building creating a sense 
of continuity with the adjacent green spaces of Aoyama Cem-
etery and Aoyama Park.

The NACT building was designed by the internationally 
renowned architect Kurokawa Kisho (1934–2007). Kurokawa 
is also known as a proponent of the Metabolisti movement 
emerging in the 1960s based on the theory that buildings and 
cities grow organically in response to social change and popu-
lation expansion.

“The intricately curved three-dimensional surface of the 
glass curtain wall creates an intermediate space, providing 
a gentle connection between the inside and outside of the 
building and between man-made objects and nature. It is the 
embodiment of Metabolism and of the ‘symbiosis of architec-
ture and nature’ advocated by Mr. Kurokawa.” So says Kamei 
Masahiro of Kisho Kurokawa Architect and Associates, who 
served as Kurokawa’s right-hand man for many years and 

All photos: ©The National Art Center, Tokyo

SAKURAI SHIN

The glass facade of the National Art Center, Tokyo 
(NACT) with its undulating wave designArt Center with an 

Impressive Glass Wall
The National Art Center, Tokyo, designed by world-renowned 
architect Kurokawa Kisho, features an imposing, massive 
wavelike wall made of glass.
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was involved in the design of the NACT 
building.

The intermediate space in the NACT 
building is the atriumii between the cur-
tain wall on the southern side of the 
building and the exhibition rooms. Mea-
suring 21.6 meters high from the first 
floor to the ceiling and 150 meters from 
the eastern edge to the western edge, and 
extending over a floor area of approxi-
mately 3,180 square meters, the atrium 
is an open space where visitors to the 

museum can enjoy the light from outside 
and the view of the surrounding green-
ery of the trees. The atrium houses a res-
taurant, café, museum shop and other 
amenities, making it a popular place for 
people to gather, or come and go. 

Not a single pillar supports the roof 
and curtain wall of the atrium. Instead, 
they are supported by floor-to-ceiling 
steel columns known as mullions that 
form structural divisions in the curtain 
wall at two-meter intervals. The absence 
of massive columns in the atrium creates 
a more open space.

Horizontal laminated glass louvers 
(shutters) sandwiching polka-dot-printed 
film are installed on the exterior of the 
glass curtain to reduce the amount of 
UV light and infrared rays entering the 
building. The mullions with their glass 
louvers give the glass wall a lattice-like, 

three-dimensional appearance.
The NACT has total exhibition space of 

14,000 square meters, one of the largest 
in Japan. Unlike most other museums, 
however, it does not hold collections 
of artworks, which means there are no 
permanent exhibits. Instead, the NACT 
provides a venue for showcasing a broad 
spectrum of artworks on a rotating basis, 
continually hosting its own themed exhi-
bitions as well as those sponsored by 
different organizations. The NACT also 
houses a library, an auditorium and lec-
ture rooms, as well as collecting, publish-
ing, and making publicly accessible art 
information and resources, and running 
various educational programs. The glass 
curtain wall and the open atrium it cre-
ates are symbolic of the NACT as a space 
that welcomes each and every visitor and 
embraces a diverse range of art. 

The atrium provides a gentle connection between the inside and outside of the building

The restaurant (center) in the atrium with its bold use 
of organic curves

The atrium with a view of the trees outside

i A biological term which in the context of cities and architecture refers to an architectural movement that explains the growth of cities in 
terms of their continually multiplying and changing form akin to living creatures adapting to their environment.

ii An atrium is a large enclosed space with a roof constructed of materials that allow light to pass through, such as glass and acrylic 
panels.

The National Art Center, Tokyo
7-22-2 Roppongi, Minato City, Tokyo
Opening Hours: 10:00 a.m.–6:00 p.m. (Last entry 5:30 p.m.)
Closed every Tuesday. If a national holiday falls on a Tuesday, NACT will be open but closed the next day. Closed for the year-end 
through the New Year’s holidays.
https://www.nact.jp/english/
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S
atsuma Kiriko fascinates people with its beautiful 
colors and a sparkle created by intricate cutting.

Satsuma Kiriko’s charm is chiefly characterized by 
its color gradations, called bokashi. These are created 

by cutting patterns into iro-kise glass, which is thick colored 
glass that has been overlaid onto clear glass, a design unique 
to Satsuma Kiriko. Decorative patterns are created by making 

diagonal incisions into the glass, and because the glass is thick, 
subtle color shading can be achieved depending on the depth 
and angle of the incisions. It is these gradations of color that 
lend Satsuma Kiriko its warm yet delicate appearance.

Satsuma Kiriko was first produced by the Satsuma Clan in 
the second half of the 19th century, but for a short period of 
only about 20 years. Production ceased for some 110 years 
before the craft was revived in the 1980s.

Arima Hitoshi, sales manager of Satsuma Kiriko manufac-
turer Shimadzu Limited, explains, “Satsuma Kiriko was first 
made in 1851 as an artistic craft aimed at overseas markets 
under the direction of the feudal Satsuma Clan. Thickly layer-
ing colored glass on clear glass and engraving intricate patterns 
is expensive and time-consuming. It is not something that can 
be done easily by an individual. Satsuma Kiriko was a luxury 
craft product made with support from the Satsuma Clan.” 

However, when the feudal lord who encouraged the 

All photos: Courtesy of Shimadzu Limited
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Satsuma Kiriko decanter and glasses

The Revival and 
Development of 
Satsuma Kiriko

Satsuma Kiriko, an example of kiriko cut glass, is character-
ized by its gradations of deep color and intricate cutting. First 
produced by the Satsuma Clan (in present-day Kagoshima 
Prefecture) in the second half of the nineteenth century, 
manufacturing of the glass ceased for some 110 years before 
it was revived in the 1980s and is now once again attracting 
attention.
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production of kiriko died, manufacturing was scaled down, 
and as the factories disappeared due to the disturbances of 
war at the end of the Tokugawa shogunate, by the early Meiji 
period production ceased entirely. 

In 1982, an expert researching the history of glass exhibited 
Satsuma Kiriko, which he himself had reproduced, at a depart-
ment store in Kagoshima. This sparked a growing desire to 
revitalize Satsuma Kiriko, and in 1985, Shimadzu Limited took 
the helm of the project to revive the product. 

Referencing the few materials and old photographs that 
existed, the company worked hard to find the ideal colors and 
cutting angles to express the bokashi that is characteristic of 
Satsuma Kiriko. As a result of a process of repeated trial and 
error, the company was able to reproduce the glassware, and 
Satsuma Kiriko is now once again widely appreciated. More-
over, new types of Satsuma Kiriko are being manufactured 
in addition to the faithful reproductions. One of them is the 

“Nishiki-e” (brocade picture) series, in which transparent 
glass is overlaid with two different colors of glass. There is, for 
example, glassware whose colors shift from deep red to ultra-
marine like the colors of the Kagoshima sky changing from 
sunset to approaching darkness, and glassware with colors 
capturing various aspects of Kagoshima’s natural beauty. 

Arima says, “We want Satsuma Kiriko to be not only a tradi-
tional craft, but also a craft that passes on its DNA to the next 
generation. The techniques and characteristics of Satsuma 
Kiriko won’t change, but we’re not afraid to bring in new ideas. 
We will make it a craft that continues to evolve.” 

This entrepreneurial trait of taking on new challenges is the 
proud spirit of Satsuma’s peoplei. It will be fascinating to see 
how Satsuma Kiriko evolves in the future. 

Close-up of a small sake cup showing the bokashi (color gradation) that characterizes Satsuma Kiriko

Glasses in the “Nishiki-e” series featuring new designs Cutting Satsuma Kiriko glass on a wheel

Black tableware with beautiful ink painting-like gradation

i Satsuma is the old name for what is now Kagoshima Prefecture, and even today, Kagoshima 
Prefecture is often referred to as such.
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R
yukyu glass takes inspiration from the colors of 
the beautiful sea and sky and the flowers that grow 
abundantly in Okinawa, on Japan’s southern edge. It 
was designated a traditional craft of Okinawa Prefec-

ture in 1998, and Ryukyu is the old name for Okinawa.
It is thought that glass production in Okinawa began around 

1900. Glass workers from the Satsuma district of Kagoshima 
Prefecture brought their techniques to Okinawa, and later glass 
workers from Osaka and Nagasaki moved to Okinawa, refin-
ing their techniques and spreading glass production. Around 
this time, glassblowing, in which a shape is formed by blow-
ing air through a blowpipe to inflate the glass, was adopted, 
and everyday items such as bottles for medicine or candy were 
made. A number of glass workshops were set up, mainly in 
Naha City,  the central city of Okinawa, and in each of these 

SAKURAI SHIN

Ryukyu glass tumbler with characteristic bubbles

Colorful Ryukyu glass tumblers

Ryukyu Glass,  
a Traditional Craft of Okinawa

Ryukyu glass is characterized by its 
bubbles and colors that evoke the 
beautiful, sub-tropical islands of Oki-
nawa Prefecture.

Tumblers of awamori (example photo)

Ryukyu glass vases, tableware, flowers and fruits
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workshops artisans started making elaborate glass products by 
hand. Glass workshops suffered catastrophic damage during 
World War II, but after the war, surviving glass artisans banded 
together and started work making glass products again.

Postwar Okinawa was under the administration of the 
United States, and there was a rush on orders for everyday 
practical glassware and souvenirs on the way home for sta-
tioned military personnel and their families. However, at that 
time after the war, there was a shortage of various resources, 
and shortages in raw materials for glass (see pp. 7–9) were 
no exception. Production could not keep up. Glass workers 
turned their attention towards the large quantity of empty 
beer and cola bottles discarded by US military facilities. They 
thought that they could wash the bottles, melt them in a fur-
nace, and bring them back to life as new glass products. But 
as this bottle glass contained bits of labels that couldn’t be 
removed and other impurities, there were many products cre-
ated that had bubbles mixed in with the glass. Normally, glass 
products with bubbles were considered defects, but the bub-
bles were accepted as unique features and became known as a 
characteristic of Ryukyu glass.

Another characteristic of 
Ryukyu glass is the colors. 
These come from the color 
of the discarded glass bottles 
used as raw materials. For 
example, brown came from 
beer bottles, light blue came 
from 1.8 liter liquor bottles, 
and green came from juice 

bottles. There are many other bright, sub-tropical Okinawan 
colors produced, for example purple and dark blue, made 
by mixing in manganese dioxide and cobalt coloring agents, 
respectively.

In recent years, uses for the glass have expanded, not only 
for tableware and other everyday goods, but also for decora-
tive works and other art pieces. Owing to the rise in use of plas-
tic bottles, discarded glass bottles cannot always be acquired, 
so there are now also Ryukyu glass products made by mixing 
silica sand, soda ash, lime, and other materials in the same 
way as ordinary glass. Techniques to produce bubbles using 
such glass have been created and there are some products with 
countless bubbles.

Nowadays, there are many factories and tourist facilities in 
Okinawa Prefecture where visitors can buy and make Ryukyu 
glass. One of these is the Ryukyu Glass Village in Itoman City, a 
little south of Naha. The shop sells over 1,500 varieties of hand-
made Ryukyu glass, and visitors can create their own unique 
glass in the workshop with support from a glass worker.

Kawakami Hidehiro works for RGC Co., Ltd., the company 
that runs Ryukyu Glass Village. “Ryukyu glass has come to be 
loved by many people, popularized as a product symbolizing 
the recovery and rejuvenation of postwar Okinawa. Through 
technical exchanges with workshops in Venice, a leading city 
in glass work, we are creating Ryukyu glass that incorporates 
more advanced techniques and designs. I hope that we can 
spread the allure of Ryukyu glass to the world in the future.”

Ryukyu glass features colors that evoke the beautiful nature 
of Okinawa, and the air bubbles offer a unique flair. The charm 
of this glassware is meant to be enjoyed along with Okinawan 
cuisine and awamorii, a specialty Okinawan spirit. 

A craftworker making Ryukyu glass at the 
Ryukyu Glass Village workshop

i A distilled spirit made in Okinawa using black koji mold and rice as raw materials

Shimageshiki (Okinawa island scenery) Ryuku glass vase by Taira Tsuneo, 
recognized by the Japanese government as a Contemporary Master Craftsman
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A
midst progress with measures to combat climate 
change in the global society, the Japanese govern-
ment announced a goal of achieving “carbon neu-
trality” with zero carbon for all greenhouse gas 

emissions by 2050. Currently, companies in various fields 
are accelerating their initiatives and the development of new 
products aimed at achieving carbon neutrality.

One technology that will contribute to achieving carbon 

neutrality is solar power generation. In recent years, as solar 
power has spread within Japan, the amount of energy pro-
duced through solar power is on the rise. On the other hand, 
it is necessary to secure a certain amount of space to install 
the equipment and photovoltaic cell modules (solar panels) 
needed for solar power generation. In reality, in urban areas 
with many buildings and business districts in particular, the 
only spaces with plenty of sunlight are building rooftops, and 
space saving has become a major issue. Meanwhile, in 2019, 
Kaneka Corporation, a synthetic chemical manufacturer, and 
Taisei Corporation, a general contractor, jointly developed 
“T-Green Multi Solar,” a photovoltaic power generation glass 
that can be installed on external walls and windows.

Kaneka began basic research on photovoltaic cells in the 
1980s and developed a variety of photovoltaic cells, including 

All images and figure: Courtesy of Kaneka Corporation
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Development of Glass that 
Generates Energy from Sunlight
A Japanese chemical manufacturer and construction com-
pany have jointly developed “photovoltaic power generation 
glass” that can be installed on the external walls and windows 
of buildings.

“See-through type” that secures occupants’ views

“Half type” that secures privacy and views

“Solid type” that secures privacyImage of “T-Green Multi Solar” glass balustrades installed on ultra-high-rise condominium
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thin film silicon solar cells coated with extremely thin silicon-
film on glass and cells that are integrated into roof tiles. Taisei 
built a “ZEB (Zero Energy Building) demonstration building” 
in 2014 within their own technology center and achieved net 
zero energy for the entire building through energy-saving 
technologies and solar power. Taisei has come to lead the con-
struction field with energy saving and energy creation.

Kaneka’s Nakajima Akihiko says, “The times demand car-
bon neutrality, and this led to the joint development of photo-
voltaic power generation glass that goes beyond the achieve-
ments or problems of either of our companies.” Taisei’s Satori 
Noritaka says, “As we have promoted carbon neutrality in 
the construction field, we felt that it was important to work 
together with a company that was developing advanced pho-
tovoltaic cell technology.”

Satori explains the features of T-Green Multi Solar as follows.
“There is limited space on rooftops in urban areas, but 

this product can be installed in a wide range of places such as 
windows or as cladding on external walls. Another important 
point is that the glass can produce energy over a long period of 
time, not just when the sunlight is strong, but with the morn-
ing sun in the east and the evening sun in the west. As the 
photovoltaic cells are integrated into the cladding, it is easy to 
install and features the same durability as ordinary 
cladding. It can also function as an independent 
emergency power source in times of disasters.”

T-Green Multi Solar comes in two varieties: a 
“solid type,” where the photovoltaic cells can be 
used as is as wall-mounted type external pan-
els, and a “see-through type,” where 4-mm-wide 
photovoltaic cells, which can produce energy on 
both sides, are sandwiched in a striped pattern on 
double-glazed glass. The former can be installed in 
external walls and the latter turns glass into power 
generation equipment (see images). The see-
through type was made so that in addition to direct 
sunlight, infrared rays and other light reflected 
by the glass coated with Low-ei film on the inte-
rior side passes through the spaces between the 
photovoltaic cells. Making use of the structure 

sandwiching the cells between glass, light that would normally 
be reflected outward is captured and used to create energy, 
and this is another major advantage. The see-through type 
was highly praised for both its power generation efficiency and 
its design, and was awarded the Good Design Award in 2021. 
It was also selected as a model project related to renewable 
energy promoted by the Tokyo Metropolitan Government in 
2022. T-Green Multi Solar will be installed in turn at the Tokyo 
International Exhibition Center (Tokyo Big Sight) and other 
public facilities in Tokyo.

Using the see-through type as a power source can produce 
enough power to charge about nine smartphones a day for 
each square meter, though this varies based on installation 
conditions.

At the beginning of October this year (2022), a model 
of “T-Green Multi Solar” for balconies was developed and 
announced. It is a power generation system that can be 
installed on balconies of detached homes and apartment 
buildings, with T-Green Multi Solar being installed on the bal-
cony handrailing. The new half-type (Half type), which com-
bines the conventional solid type and see-through type, was 
designed to block the view from below the balcony but ensure 
a view from within the room (see images).

The two companies plan to expand overseas. Nakajima says, 
“We hope to expand our business while boosting local employ-
ment and making use of the architectural glass technology of 
each country. The photovoltaic cells will be manufactured in 
Japan and the glass will be manufactured with cooperation 
from local partners. I hope that we can spread our photovol-
taic power generation glass to many countries.”

Advanced glass developed in Japan may come to change the 
windows and walls of the world. 
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A conceptual image of T-Green Multi Solar

Features of T-Green Solar Solid and See-through Types

i Low-E film is a metallic film that, when used to coat glass, increases thermal heat solar shading 
performance
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G
lass fiber is a material made 
by forming melted glass into 
fibers. One of the main appli-
cations is reinforcement 

materials for construction and auto-
mobile parts that require strength and 
lightness.

Sugiyama Motoyoshi, Department 
Manager of the Development Depart-
ment, Glass Fiber Division, Produc-
tion, Glass Fiber Group at Nippon Elec-
tric Glass Co., Ltd., says, “Perhaps it’s 
because people have such a strong per-
ception of glass being hard, but they 
find it difficult to believe that glass fiber 
is actually made from glass, even when 
they hold it in their hands.” 

“The thickness of glass fiber ranges 
from a few microns (1/1000 mm) to 
several tens of microns. It is ultra-fine 
thread that is thinner than hair,” says 
Sugiyama. “When glass becomes this 
kind of ultra-fine thread, each thread is 
flexible, and its strength increases when 
many threads are bundled.”

Headquartered in Otsu City, Shiga Pre-
fecture, Nippon Electric Glass is a manu-
facturer of specialty glass established in 

SASAKI TAKASHI

Chopped strands of ARG Fiber
Photo: Courtesy of Nippon Electric Glass Co.,Ltd.

Lightweight, Strong, and Flexible 
Glass Fiber

Ultra-fine glass fiber produced by a manufacturer in Shiga Prefecture has expanded 
the possibilities of architectural design and is being used in buildings around the 
world.

A terminal building of Chhatrapati Shivaji Maharaj International Airport in Mumbai, India, where ARG Fiber was 
used in the ceilings and pillars
Photo: Courtesy of Nippon Electric Glass Co.,Ltd.
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i Zirconia means zirconium dioxide, also known as synthetic diamond. It has excellent strength and 
durability and is also used in dental treatment.

ii Made by adding sand and water to cement, it is flexible and fireproof, and is used for walls and 
floors in houses.

iii The triangular sections at both ends of the roof are called “hafu,” and the curved, mountain-shaped 
gables found in Japanese architecture such as castles, temples, and shrines are called “karahafu.”

1944 that has been producing glass fibers since 1976. One of its 
main products is ARG Fiber (alkali resistant glass fiber), which 
is used to reinforce cement products. ARG fiber is made by 
adding zirconiai, a type of ceramic, in the glass component to 
achieve both alkali and acid resistance. 

Sugiyama explains, “Since cement is alkaline, ordinary 
glass fibers used to reinforce plastics deteriorate in that envi-
ronment, but if you mix it with ARG fiber that has excellent 
alkali resistance, you can obtain sufficient strength even with-
out rebar (steel reinforcing bar).” 

ARG fiber is very lightweight compared to rebar. Therefore, 
GRC (glass fiber reinforced concrete) using ARG fiber weighs 
about one-third of rebar concrete of the same strength. More-
over, since the ARG fiber is uniformly distributed throughout 
the concrete members, not only does the strength of the parts 
as a whole increase, but it is also possible to easily process it 
into various shapes. For this reason, GRC enables the construc-
tion of buildings with complex shapes that would make using 
rebar difficult. It expands the possibilities of architectural 

design while still providing sufficient strength. 
One building that uses these advantages is a terminal build-

ing at Chhatrapati Shivaji Maharaj International Airport in 
Mumbai, India. ARG fiber is used in various places, including 
pillars with magnificent and intricate decorations suggestive 
of India’s national bird, the peacock (see photo). The Kabuki-
za Theatre in Ginza, Tokyo, which was rebuilt in 2013, also 
makes use of this technology. By using ARG fiber for decora-
tive mortarii parts such as karahafu gablesiii and balustrades, 
traditional designs like wood frame structures are faithfully 
reproduced in detail, all the while achieving lightness, durabil-
ity and non-flammability.

Sugiyama comments, “In recent years, many tunnels built 
in Japan during the period of high economic growth in the 
1960s–1970s are becoming old, with concrete pieces falling 
and rebar corrosion becoming an issue. When performing 

repair work, mesh ARG fiber can be applied to the bends of the 
tunnel walls and ceiling. Because it’s mesh-shaped, you can 
observe the surface of the walls and ceilings through the gaps, 
so it doesn’t interfere with visual inspections.”

Currently, the applications of glass fiber are expanding into 
various other fields. Products with new uses are being created 
one after another, such as the blades of wind turbine genera-
tors and materials for electric poles and walls that can with-
stand storms.

The value of glass fiber just keeps growing, as a mate-
rial indispensable for the realization of a future sustainable 
society. 

Tunnel walls covered with mesh ARG Fiber
Photo: Courtesy of Nippon Electric Glass Co.,Ltd.

Example of an exterior wall decoration made using ARG Fiber
Photo: Courtesy of Nippon Electric Glass Co.,Ltd.

The Ginza Kabuki-za Theatre in Tokyo, where ARG Fiber was used in the karahafu 
gables (bottom center) and balustrades
Photo: ©SHOCHIKU Co., Ltd. / ©KABUKI-ZA Co., Ltd.
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T
he Act on Promotion of Tsunami Countermeasures 
was enacted in June 2011 in order to comprehensively 
and effectively promote tsunami countermeasures in 
Japan. This law stipulates initiatives such as strength-

ening the monitoring system and promoting research and study 
for tsunami countermeasures, education and training in tsunami 
preparedness, and providing facilities necessary for tsunami 
countermeasures. Moreover, in order to deepen the general 
public’s understanding of and interest in tsunami countermea-
sures, it was also stipulated that November 5 would be desig-
nated as “Tsunami Preparedness Day,” in memory of the story of 
“Inamura no Hi” (The Fire of Rice Sheaves), a life-saving event 
which occurred on the same date in 1854 (see box article).

Furthermore, the United Nations General Assembly conven-
ing in December 2015 decided to designate November 5 as World 
Tsunami Awareness Day following a joint proposal by 142 coun-

Series

Japan’s Initiatives to Promote Japan’s Initiatives to Promote 
Tsunami PreparednessTsunami Preparedness

POLICY-RELATED NEWS

Posters advertising “Tsunami Preparedness Day” and 
“World Tsunami Awareness Day” on November 5

Tsunami evacuation drill 
at Nachikatsuura Town, 

Wakayama Prefecture

津波防災の日
世界津波の日

月 日11 5
津波防災の日
世界津波の日

月 日11 5
津波防災の日
世界津波の日

日ははは11 5月

より早く、より高く！
直ちにより高い安全な場所を目指して避難しよう

津波リスクの高い地域津波避難施設など安全な場所避難ルート
非常用持ち出し品 など

あらかじめ確認しよう!

11月5日は広く津波対策についての理解と関心を深めるための「津波防災の日」として「津波対策の推進に関する法律」により定められています。
この日は、嘉永七年／安政元年 11月５日（太陽暦では1854年12月24日）の安政南海地震で和歌山県を津波が襲った際に、稲に火を付けて、暗闇の
中で逃げ遅れている人たちを高台に避難させて救った濱口梧陵氏の逸話にちなんだ日です。この逸話をモデルに「稲むらの火」の物語が作られました。 内閣府　津波防災 検索

SAWAJI OSAMU

On Tsunami Preparedness Day and World Tsunami 
Awareness Day, or November 5, a number of tsunami 
preparedness initiatives are implemented across Japan. 
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All photos and pictures: Courtesy of the Cabinet Office

tries, including Japan. 
Initiatives such as holding tsunami evacuation drills are 

taken throughout Japan every year around November 5 to 
prepare against tsunamis and raise awareness of disaster pre-
paredness. On November 5 this year (2022), the “Tsunami 
Preparedness Day Special Event” was held, attended by Mr. 
Tani Koichi, Minister of State for Disaster Management and 
Ocean Policy. At that event, the keynote speech was given by 
Imamura Fumihiko, Director and Professor of the Interna-
tional Research Institute of Disaster Science (IRIDeS), Tohoku 
University, who described tsunami evacuation best suited to 
local characteristics based on lessons learned from the Great 
East Japan Earthquake. After that, presentations were given by 
officials from Nemuro City, Hokkaido Prefecture and Nachikat-
suura Town, Wakayama Prefecture, which face the Pacific 
Ocean with high tsunami risk, to report their tsunami pre-
paredness initiatives with high consciousness such as “No one 
left behind,” and a panel discussion followed with experts in 
the field.

A tsunami is a type of disaster in which human casualties 
can be greatly mitigated through prompt and appropriate 

evacuation. It is important on Tsunami Preparedness Day to 
remind ourselves of the characteristics of tsunamis and appro-
priate tsunami countermeasures so that we can take immedi-
ate action and save our lives after an earthquake.  

Note: This article has been created with the consent of the 
Cabinet Office and on the basis of materials published by the 
Office.

Inamura no Hii (The Fire of Rice Sheaves)
The Ansei-Nankai Earthquake and subsequent tsunami that 
occurred on November 5, 1854 (old calendar of Japanii) caused 
enormous damage and loss of life in the Kansai region and 
Shikoku region. In present-day Hirokawa Town, Wakayama 
Prefecture, a businessman Hamaguchi Goryo (1820–1885) led 
many villagers to a safe place after the earthquake by setting 
fire to inamura (rice sheaves) so that those escaping the tsu-
nami would not lose their way in the dark.

After the disaster, Hamaguchi built housing for the victims, 
provided food and other supplies, and supported the construc-
tion of an embankment, which had a total length of 600 meters 
and height of 5 meters, to protect the village from tsunamis.

Taking a hint from this true story, the literary scholar Koizumi 
Yakumo (Lafcadio Hearniii, 1850–1904) wrote a short story, “A Living God,” in 1896. In addition, Nakai Tsunezo (1907–1994), 
an elementary school teacher who was moved by this story, created a Japanese-language teaching material titled “Inamura no 
Hi,” which was a translation and retelling of the story for elementary school pupils. Since then, “Inamura no Hi” has continued 
to remind children about the importance of early evacuation after an earthquake, appearing in various forms such as manga 
and picture-story shows as a disaster preparedness teaching material. Moreover, the Asian Disaster Reduction Center, based 
in Hyogo Prefecture, has created and distributed tsunami preparedness teaching materials using “Inamura no Hi” in multiple 
languages.iv (For more details, see https://www.tokeikyou.or.jp/bousai/inamura-top.htm)

i See Highlighting Japan March 2015, “Inamura no Hi” https://www.gov-online.go.jp/eng/publicity/book/hlj/html/201503/201503_09_en.html
ii Old calendar of Japan (lunisolar calendar) is based on the phases of the moon and the cycles of the sun. It was used in Japan until 1872. Compared to our 

calendar today, it is about one month off.
iii Lafcadio Hearn was born in Greece. He came to Japan in 1890 and taught English and English literature in middle schools and universities. He produced many 

works such as translations, travelogues, and retellings of folk tales.
iv https://www.adrc.asia/publications/inamura/top.htm

From a picture-story show of “Inamura no Hi,” 
showing the scene where the protagonist sets fire to 
inamura (rice sheaves)

“Tsunami Preparedness Day” special event 
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L
ight control glass is a type of 
glass that can instantly switch 
between being transparent and 
being opaque by turning elec-

tricity on or off. For example, it can offer 
the convenience of being able to see 
whether a restroom in a hotel or home is 
vacant while also ensuring privacy while 
in use. If used as a partition in a confer-
ence room, it allows for an office space 
with a sense of openness by being set to 
transparent when not in use.

Nippon Sheet Glass Company, Ltd. is 
one of the companies leading the world 

Series SCIENCE & TECHNOLOGY

SASAKI TAKASHI

A Japanese company is continuing to improve its switchable light control glass, and applications for the glass 
are expanding.

Glass That Can Be Switched Glass That Can Be Switched 
from Transparent to Opaque from Transparent to Opaque 
on Demandon Demand

Train window using UMU. When the train passes near residential areas, the window automatically becomes opaque, 
protecting the privacy of those living near the tracks.

Conference room partition using UMU
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in research and development of this light 
control glass. They developed UMU, a 
type of switchable light control glass, in 
1987.

UMU is made up of laminated glass 
which sandwiches a transparent film 
(UMU film), which is dispersed cap-
sules that are a few microns in diam-
eter containing liquid crystali molecules, 
between an intermediate membrane of 
resin, and is then further laminated by 
two sheets of float glassii (see Figure 1). 
The liquid crystal molecules are nor-
mally irregularly aligned along the inner 
walls of the capsules, but when voltage 
is applied, they align themselves in a cer-
tain direction. When the molecules are 
irregularly aligned within the capsules, 
the light that hits them is scattered, and 
the film is opaque (a milky white color), 
but when they become aligned, light can 
pass through without scattering and the 
film becomes transparent (see Figure 2).

Yano Yuichi, Technical Director of 
NSG UMU Products Co., Ltd.iii in Ichihara 
City, Chiba Prefecture, a company that 
has worked on research and develop-
ment of UMU for over 30 years, explains, 
“The amount of light passing through the 
UMU film is actually almost the same, 
whether transparent or opaque. The dif-
ference is in whether the light passes in 
parallel or is scattered. Clouds, which 
are a visible mass of transparent water 
particles, look white because the water 
particles scatter the light, and the same 
thing happens with UMU film.”

When UMU, which could become 
transparent or opaque instantly, was first 
released in 1987, it attracted a great deal 
of attention from the marketplace. But 
the path to its successful development 
had been filled with difficulties. Lami-
nated glass is produced by fixing two 
pieces of glass together with high heat 
or pressure. But the liquid crystals found 
in UMU film are sensitive to heat and 
pressure. This meant that a major issue 
was in figuring out how to minimize the 
effects on the UMU film when fixing the 

glass together. It was also difficult to cre-
ate large-sized UMU film with uniform 
quality.

Overcoming all of these issues, the 
company completed UMU. In the early 
years of production, it was mainly used 
in offices, hotels, and other buildings 
due to its durability and cost, but later, 
as quality and cost improved, it became 
possible to use it in a variety of other 
places, such as in partitions between 
front and back seats in luxury cars and in 

train windows.
Yano says, “Research and develop-

ment in recent years is progressing with 
techniques to not only switch between 
states of transparency and opaqueness, 
but also absorb and reflect the light that 
passes through the glass.” If we can 
reflect the light, it will become possible 
to have transparent glass instantly turn 
into a mirror. Light control glass will 
surely expand the potential of glass in 
the future.  

All photos and figures: Courtesy of NSG UMU Products Co., Ltd.

i Liquid crystals are a substance in a state between liquid and solid (crystal). They are in a transparent and viscous liquid state. The arrangement of the molecules 
changes through external voltage.

ii Float glass is a sheet of glass made using the float glass process, where glass is made by having melted glass “float” over melted tin.
iii Founded by Nippon Sheet Glass Co., Ltd. in 1997 as a company handling the manufacturing and sales of UMU

Clear Float Glass

Clear Float Glass
Interlayer

UMU film

Ｖ

Voltage ON

Liquid Crystal Molecules
(irregularly aligned)

Liquid Crystal Molecules
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Specific
Polymer

Transparent Conductive Layer

Ｖ

Voltage OFF

Capsule

Transparent Conductive Layer

Specific
Polymer

Capsule

Figure 1: Structure of UMU

Figure 2: The liquid crystal molecules in UMU film change due to the 
presence or absence of voltage
UMU switchable light control glass is opaque (when no voltage is applied) 
UMU is transparent (when voltage is applied)
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B
enjamin Zazueta Rodriguez from Mexico is a glass 
artist based in Kurashiki City, Okayama Prefecture. 
Benjamin creates art works using a technique called 
burner work, in which borosilicate glassi is molded 

after being melted with a burner flame. Benjamin’s glass art is 
characterized by vivid colors reminiscent of his native Mexico, 
such as orange, yellow, pink, and purple, and unique designs. 
His works cover a broad range that includes glass pendants, 
paperweights, ballpoint pens, cups, vases and muddlers.

Born in 1979, Benjamin moved to the United States and 
learned the techniques of glass art. He married a Japanese 
woman he met there and decided to make a living as a glass 
artist in Japan, moving to his wife’s hometown of Kurashiki 
City at age 26. Benjamin set up a studio on the grounds of 
his home and started his creative work. His works gradually 
became popular, and he now receives orders not only from 
around Japan but also other countries such as the United 
States, Spain and Mexico.

Benjamin says, “I try to create works that really reflect my 
inspiration. Ideas come to mind when I see sunsets from my 
home, oceans and waves, mountains and forests, and other 
aspects of nature.” The workshop is quite close to the Seto 
Inland Sea, with hills extending behind it and fields of rice and 
other crops and streams all around.

“The area near my house is blessed with nature, so I can 
take a walk or do yoga to refresh my mood, which allows me 
to keep making works without the need for compromise, even 
when the designs and shapes are complex.”

Benjamin says that he likes to make motifs out of the nature 
around him, like the rice fish (medaka) and frogs he finds in a 
stream when out on a walk or small flowers blooming on the 
roadside. Then, in order to bring out the natural color of the 
motif, he mixes coloring powder to achieve new colors, mak-
ing abundant use of gold and silver powder, and applies a vari-
ety of methods to best express the motifs. Benjamin explains 
that just as the scenery differs from day to day depending on 
the weather and temperature, the colors of glass art also dif-

Series

FUJITA MAO

Benjamin Zazueta Rodriguez from Mexico is creating colorful art works of glass 
taking inspiration from the nature of Kurashiki City, Okayama Prefecture.

An Artist An Artist 
Expressing the Expressing the 

Nature of Kurashiki Nature of Kurashiki 
with Glasswith Glass

MY WAY

A vase made with pink glass inspired by Kurashiki City sunsets

Glass artist Benjamin Zazueta 
Rodriguez from Mexico
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fer depending on the temperature of the burner flame and 
the thickness of the glass, making it impossible to repro-
duce the same work, which is what is so attractive about 
glass art. 

In the past, most of the people buying his works were 
women, but recently, various people of both genders and 
all age groups are buying them in Japan and abroad. The 
events to launch new works, held at Benjamin’s home 
several times a year, attract many fans from children to 
the elderly.

Benjamin says, “Someday, I would like to give free les-
sons on glass art that are open to all, so that I can teach 
everyone the techniques and mindset. My dream is to 
share the happiness that art creates as well as reverence 
for nature through such lessons.”

Taking inspiration from the nature of Kurashiki, Ben-
jamin will continue to create works that fascinate people 
around the world. 

All photos: Courtesy of Benjamin Zazueta Rodriguez

i   Also known as “heat-resistant glass,” this is a type of glass with especially high transparency, heat resistance, and strength.

A glass ballpoint pen being molded by a burner flame

A glass sugar pot made with orange and yellow 
glass, colors reminiscent of the artist’s native 

Mexico

A blue cup inspired 
by the gentle waves 

of the Seto Inland Sea

Glass accessories including two ballpoint pens 
(foreground)

Frog motif paperweights in different colors
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I
n Japan, when women register their pregnancy with the 
local government where they live, they receive a Maternal 
and Child Health Handbook (MCH Handbook). This hand-
book is used to continually record the health of mother 

and child during pregnancy and during childbirth, as well as 
the state of the child’s development, and it includes a variety of 
educational information on pregnancy, childbirth, and child-
care. Distribution of the MCH Handbook began in 1948, and by 
the 1960s close to 100% of pregnant women possessed one. 

Osaki Keiko, Senior Advisor at JICAi, says, “Other countries 
also have handbooks listing information related to the health 
of pregnant women and cards used to record vaccinations of 
children. However, a major feature of the Japanese MCH Hand-
book is that it contains information and records related to the 
health of mother and child all in one handbook, and the MCH 
Handbook is used as a tool of the healthcare system.”

Since the 1990s, JICA has supported the development and 
introduction of MCH Handbooks appropriate for each develop-
ing country while making use of the features of the Japanese 
MCH Handbook. So far, JICA has offered support in 34 coun-
tries and regionsii, including Indonesia, Afghanistan, Palestine 
and Ghana.

According to Osaki, who has worked to promote use of the 
handbooks abroad for more than 25 years, the MCH Hand-
book has achieved a variety of effects. Pregnant women, their 

families, and healthcare providers are able to continuously 
understand the health condition of mother and child, and it 
has become possible to offer optimal care to mothers and their 
children. Additionally, it increases communication with the 
father and allows the father to participate in childbirth prepa-
rations and childcare. It also increases the rate of women get-
ting the required consultations before and after childbirth.

In recent years, Laos is a country where great efforts have 
been taken to introduce and utilize the MCH handbook. JICA 
is involved in a variety of projects together with the Ministry 
of Health and healthcare providers to improve the situation 

A mother and child in Ghana with an MCH Handbook 
in hand, created through the support of JICA

Series

Japan is engaged in a variety of forms of international 
cooperation for developing countries. In this series, we will 
introduce examples of Japan’s international cooperation 
led by the Japan International Cooperation Agency (JICA), 
the governmental agency which implements Japan’s Offi-
cial Development Assistance (ODA). Beginning with this 
issue, we will introduce examples of international coopera-
tion related to the introduction of the Maternal and Child 
Health Handbook, an initiative of Japan to protect and nur-
ture the lives and health of pregnant women and children 
in developing countries.

INTERNATIONAL COOPERATION

Bringing the Bringing the 
Maternal and Child Maternal and Child 
Health Handbook Health Handbook 
to the Worldto the World

SAWAJI OSAMU

An MCH Handbook (2015) with a newborn in Laos
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in Laos, where there is a high rate of death among pregnant 
women and infants. Support to introduce the MCH Handbook 
in Laos began in 1995 by JICA’s Japan Overseas Cooperation 
Volunteers (JOCV)iii members, and it became possible to dis-
tribute the handbooks nationwide by 2008 through support 
from UNICEF (United Nations Children’s Fund), the WHO 
(World Health Organization), and other international organiza-
tions. However, there were issues, such as the content of these 
handbooks not being standardized and some healthcare pro-
viders not being able to properly record prenatal checkup and 
vaccinations or offer appropriate advice to pregnant women.

Nagatani Shiori, a former JOCV member who was dis-
patched to Laos as a midwife from 2014 to 2016, says, “I rec-
ognized the situation that the handbooks weren’t being fully 
utilized, and felt it was a waste. So, we brought midwife JOCV 
members together and had discussions about how we could 
support more effective utilization of the handbooks.”

Through these discussions, Nagatani and others worked 
with the Laos Ministry of Health’s Mother and Child Health 
Center to create a user’s guidebook explaining how to use the 
MCH Handbook, and they worked to host training for health-
care providers using the guide.

Training was held in the Mother and Child Health Center 
in the capital city of Vientiane and at the public healthcare 
facilities in areas including southern Salavan Province where 
Nagatani was dispatched. Training sessions were two days 
long, and participants studied how to record information in 
the MCH Handbook as well as health education for pregnant 
women. They also learned how best to communicate with 
pregnant women through role-playing scenarios, such as by 

taking turns playing the roles of pregnant woman and midwife.
Nagatani says, “As JOCV members worked closely with 

locals on a daily basis, we naturally acquired the regional 
accents. The participants were delighted to see the JOCV mem-
bers engaging in role-playing while speaking accented Laotian. 
Our ambition seemed to inspire them.”

Starting in 2019, the Ministry of Health began distributing 
an edited and standardized MCH Handbook across the country 
through the support of JICA and the WHO. The new handbook 
featured more educational information related to the health 
of mother and child and also featured many illustrations in 
consideration of pregnant women from minority groups who 
struggle to communicate in the Lao language.

Makimoto Saeda, Principal Research Fellow at the JICA 
Ogata Sadako Research Institute for Peace and Development 
and who was involved in the work of editing the new hand-
books, says, “They made use of suggestions from JOCV mem-
bers and JICA’s knowledge. The Ministry of Health established 
the MCH Handbook as an important tool to support the health 
of mother and child.”

These handbooks have drawn attention from the inter-
national society in recent years. In 2018, the World Medical 
Association released a statement, saying, “The use of MCH 
handbooks has helped improve the knowledge of mothers on 
maternal and child health issues, and has contributed to the 
improvement of behaviors during pregnancy, delivery and 
post-delivery period.”iv

One goal of the Sustainable Development Goals (SDGs) 
is to reduce the death rate of women related to pregnancy 
and child delivery as well of infants and children. The MCH 
Handbook’s role in achieving this is becoming more and more 
important.  

All photos: Courtesy of JICA

i https://www.jica.go.jp/english/index.html
ii https://www.jica.go.jp/english/our_work/thematic_issues/health/technical_brief_mc.html
iii JOCV members live with local people in developing countries and regions and work to solve their problems with them. 
 For more information, https://www.jica.go.jp/english/our_work/types_of_assistance/citizen/volunteers.html
iv WMA Statement on the Development and Promotion of a Maternal and Child Health Handbook – WMA – The World Medical Association  

https://med.or.jp/dl-med/wma/mchhandbook_e.pdf

A role-playing exercise at a training session held at the 
Mother and Child Health Center in Vientiane. JOCV 
members set the example by playing the role of a 
pregnant woman and a midwife

Training participants at the Salavan Provincial Hospital 
with Nagatani Shiori (far right, front row) and other 
midwife JOCV members
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Chrysanthemum

C hrysanthemum is a species of perennial 
plant said to have been brought to Japan 
from the Asian continent in the 8th or 

9th century (there are various theories), but the 
species improvement significantly progressed 
in Japan, and many varieties continue to be pro-
duced to this day.

Breeding in early-modern times produced 
varieties such as the Edo chrysanthemum, Saga 
chrysanthemum, and Mino chrysanthemum, 
which are collectively called the classical chry-
santhemums. The chrysanthemums that have 
been improved in Europe and the United States 
since the late 19th century are called Western 
chrysanthemums, and include Ping Pong Mum 
and Pot Mum, which are characterized by their 
small and plentiful flowers.

As a result of breeding, chrysanthemums come 
in sizes big, medium and small, and have vari-
ously shaped flower heads in a range of colors 
including yellow, white, red, pink and orange. 

Chrysanthemums bloom from September to 
November in Japan. During this period, people 
not only enjoy the flowers in their homes and gar-
dens, but also visit chrysanthemum exhibitions, 
where many varieties are displayed. Some exhibi-
tions feature “chrysanthemum dolls,” which are 
mannequins or other life-size human-shaped 
dolls almost entirely covered with chrysanthe-
mum flowers. The exhibitions are held in various 
locations in Japan and attract many people.

Edible chrysanthemums are also available and 
enjoyed mainly in this autumn period. The leaves 
and stalks have a unique texture and aroma, and 
are often eaten with sukiyaki hotpot or simmered 
as a side dish. The flower’s petals may be used as 
a garnish.

In the Japanese language of flowers, chrysan-
themum means “noble,” “high-minded” and 
“lofty” because of the plant’s noble and graceful 
appearance. The chrysanthemum is also used as 
the crest of the Japanese Imperial Family.

S E A S O N A L  F L O W E R S
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