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Starting with pencil rockets, Hideo Itokawa (1912-1999)
pioneered rocket development in Japan and became ] 5 5

known as the country’s “father of space development.”

Hideo Itokawa

Experimental launch of pencil rocket by professor Hideo Itokawa,

1955 University of Tokyo
1963 Science and Technology Agency conducts first launch of small rocket
Science and Technology Agency establishes Space Development
1964 .
Promotion Headquarters
1968 Tanegashima Space Center opened
National Space Development Agency of Japan (NASDA) established
1970 Japan becomes fourth nation to successfully launch a satellite, Osumi,
after the Soviet Union, the U.S. and France)
1972 Tsukuba Space Center opened
1975 Launch of upper atmosphere observation satellite Taiyo
NASDA's first satellite, Kiku-1, launched
1977 Launch of geostationary meteorological satellite Himawari-1
1987 Launch of Japan’s first ocean observation satellite, MOS-1
1990 Toyohiro Akiyama becomes the world’s first civilian to travel in space
Astronaut Mamoru Mohri becomes the first Japanese to crew the space
1992
shuttle Endeavor
1997  Astronaut Takao Doi becomes the first Japanese to conduct a spacewalk
2003 Japan Aerospace Exploration Agency (JAXA) established
Launch of asteroid exploration spacecraft Hayabusa
2005 Hayabusa arrives at the asteroid Itokawa and succeeds in taking a
sample of its surface
2008 Basic Space Law enacted
2016 Space Activity Act, Satellite Remote Sensing Act come into force
2017  Axelspace launches private small satellite, Winsat-1R
Hayabusa2 successfully touches down on the asteroid Ryugu twice
2019  Interstellar Technologies becomes the first private Japanese company to
reach outer space with its Momo-3 spacecraft
2021 Astroscale successfully launches ELSA-d, which starts mission to

remove space debris

Feature HUMAN HARMONY

L 1 J

HISTORY

How Japan became
the world’s second-
largest investor

In space ventures

By ARINA TSUKADA

n Dec. 23, Japan’s H-IIA Launch :
Vehicle No. 45 was launched
i rockets with a total length of about 23
Center in Kagoshima Prefecture carrying
a British communications satellite. Out of
its 45 launches to date, the H-IIA, which
was developed by JAXA and Mitsubishi :
Heavy Industries, has succeeded 44 |
times, giving it a success rate of 98%, one :
i Geophysical Year, an international proj-
Last year was also the year in which '
i world cooperate on space observation,
ning in July, three American space start-
! the first time on the basis of the data it
customers in quick succession. Then, in :
December, Yusaku Maezawa, the founder
of the Japanese fashion e-commerce site

from the Tanegashima Space

of the highest in the world.
space tourism became a reality. Begin-

ups launched spacecraft carrying private

Zozo, made a trip to the International

Space Station on the Russian spacecraft

Soyuz — and attracted much media at-
tention.

Japan’s recent activities are based on
many decades of work by researchers. It
all started in 1954, when Hideo Itokawa,
the “father of Japanese space develop-
ment,” brought together researchers in
electronics and flight mechanics in the
newly formed center for rocket develop-
ment at the University of Tokyo. Itokawa,
who had been involved in airplane devel-
opment before the war, became interest-
ed in spaceflight during his stay in the
United States after the war, and was the
first person to conduct rocket research in
Japan. In 1955, Itokawa’s team, which

had only a small budget, began conduct-
ing experimental launches of pencil-type

centimeters. In 1958, he expanded his fo-
cus to atmospheric observation with the
larger Kappa 6 rocket, which was
launched to the target altitude of 60 kilo-
meters. The period from 1957 to 1958
happened to coincide with International

ect that saw scientists from all over the
and Japan was invited to participate for
had captured with Kappa 6. This marked

the moment when Japan joined the ranks
of countries conducting space develop-

‘ ment.
Itokawa and his colleagues, who threw

W HAKUTO-R

The lunar lander to be used in Mission 1 of
Ispace’s private lunar exploration program,
Hakuto-R. © ISPACE, INC.

Japan’s first satellite, Osumi, was launched in 1970 on a Lambda rocket. Equipped with sounding devices, its main
purpose was to test technologies for putting satellites in orbit with the next-generation Mu rockets. ©JAXA
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The asteroid explorer Hayabusa, which was launched in 2003. In 2005, it collected samples from the asteroid Itokawa and then
later delivered them to Earth, the first time samples of a celestial body outside of the Earth’s gravitational sphere were collected.

themselves into a wide range of endeav-

ors, began developing satellites in 1962. |
In 1966, they began launching the Lamb-

da carrier rockets, for satellite delivery, in

spite of budgetary and environmental
limitations. However, the launches failed :

four times, resulting in repeated negative

media coverage. In 1970, three years af- :
ter Itokawa retired from the University of :

Tokyo, Japan succeeded in launching its

first satellite, Osumi. For the first time, :

the country operated its own satellite in

orbit. After that, the achievements of Ito- |
kawa, the nation’s leading space pioneer, :
were passed on to the National Space De-

velopment Agency of Japan (NASDA)

and then the current Japan Aerospace :

Exploration Agency (JAXA).

In 2003, the same year that Osumi was |
retired after 30 years of service, JAXA’s |
asteroid explorer Hayabusa was launched |

in the first attempt ever to send a space-

craft to a celestial body other than the |
moon and then bring it back to Earth. Its :
target asteroid was named Itokawa in :
Hideo Itokawa’s honor. For a short time

the spacecraft lost communication with
Earth and the mission looked in peril, but
in 2010 it began its return voyage com-
plete with a collected sample, and the
project garnered many supporters. On
the day of its arrival back on Earth, June
13, the live online broadcast of its entry
into the atmosphere totaled more than 1
million views, and the news filled Japa-
nese newspapers the following day.
Three films eventually were made about
the Hayabusa mission, and related goods
became sudden hits. Hayabusa remains
popular to this day, and it stands as a
symbol of Japan’s space development.
Now, more than a decade since Haya-
busa’s return, space development is no
longer the exclusive domain of JAXA and
heavy industry. Growth of the private
space sector, which started in the early
2000s in the United States, accelerated
rapidly in the 2010s, including through
prominent companies like Elon Musk’s
Space X. The Japanese government for-
mulated its New Space Basic Plan in 2015
and set a goal of increasing the domestic
space industry to a cumulative value of
¥10 trillion ($90 billion) within a decade.
In addition, when the Space Activity Act,
concerning the launch and management
of satellites, and the Satellite Remote
Sensing Act, on the use of satellite data,

¢ were passed by the Diet in 2016, a slew of :
new private companies emerged. As a re- |
sult, whereas in the mid-2010s Japan had
i just 10 or so private space venture com- :
panies, there are now more than 60, and
i some say the country ranks second in the
¢ world for the total amount invested in
i sustainable economic zone that brings

space businesses.

“In Japan right now, space ventures :
i with world-class technology are appear- :
ing rapidly,” explained Mizuki Komasa, |
i who has long supported investment in
space ventures through his venture capi-
tal fund, Real Tech Fund, and serves as '
the representative of Space Foodsphere.
i “For example, Ispace, which is now work- :
i ing on the private-sector lunar explora- :
i tion program Hakuto-R, is a pioneer in
the field of small moon lander technology
among Japanese companies. Meanwhile, |
Astroscale was the first company in the :
i world to develop technology specializing :
in the removal of space debris.” The qual- |
ity of their respective technologies is evi- :
denced in Ispace having raised a cumula-
tive total of about ¥21.8 billion in funding,

[fEzY)-o THAD v v FHFEN A X — . 1970%, H
AYIONTHE " $ 4, HITH BT, 20034

and Astroscale ¥33.4 billion.

“It’s essential that these space busi-
nesses be connected to the sustainability
of the Earth and humankind,” Komasa
said. Both companies contribute to the
sustainability of the entire space busi-
ness. Ispace’s goal is the creation of a

the moon and Earth together as a single
ecosystem in which the moon’s water re-
sources can be utilized. Meanwhile, As-
troscale plans to remove hundreds of mil-
lions of pieces of orbiting debris. In
addition, Synspective, which works on
small-satellite development and data
analysis, analyzes satellite data such as
ground movements and flood damage
from disasters, and also captures and
analyzes complex geographical informa-
tion to contribute to the achievement of
carbon neutrality. Advanced technology
and Earth observation from space will be
indispensable for the survival of the
Earth and humankind. In this special fea-
ture, we introduce the current state of Ja-
pan’s space business.

2021

ELSA-D

A visual representation of space
debris that is accumulating around
the Earth. Compared with 1950,
there was countless debris in 2021.

© ASTROSCALE

(ol

S E I L RMEREIPFEMBCIEDL so» T2
HADFH N F v —{3 b B0t 2 2 |

JANUARY 2022 EDITION

SUSTAINABLE JAPAN
MAGAZINE

thejapantimes

EXECUTIVE PRODUCER: MINAKO SUEMATSU
EDITOR-IN-CHIEF: YOSHIKUNI SHIRAI
DIRECTORS: SHIMPEI KISHIMOTO
SHINOBU YAMADA
MANAGING EDITOR: MARIANGELES DEJEAN
TRANSLATORS: EDAN CORKILL (B2, B4, B8, B10, B11)
CARRIE EDWARDS (B6)

DESIGN DIRECTOR: QULLO & CO.

WEB DESIGNER: ERIKO OZAKI
WEB DEVELOPER: TAKAAKI OGURA

The next issue
will be published on Feb. 26, 2022

The Sustainable Japan section of The
Japan Times highlights the efforts of
organizations and communities toward
a new way of life. For more information
on sustainability, ESG and SDGs issues,
see www.sustainable.japantimes.com

Full article is available for premium
members. Japanese site URL: https://
sustainable.japantimes.com/jp

RO HAGRN (230 BHH2AREY T
WEFEATHE T, HAEEY 4 1 URL © hups:/sustainable.

japantimes.com/jp

COVER PHOTO

“Space Brothers” is a Japanese
manga by Chuya Koyama

that follows the story of two
brothers who one day hope to
be astronauts. This scene, set on
the surface of the moon, is from
volume 40.

© CHUYA KOYAMA/KODANSHA
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A vegetation index made from
concentrations of chlorophyll a that
were measured by the Global Change
Observation Mission Shikisai.
©JAXA/EORC

Feature

JAXA -
How JAXA’s satell
emissions and more

By ARINA TSUKADA

The volcanic island of Nishinoshima, which continues to expand, as observed by the

technical satellite Daichi-2, which observes land area. OJAXA

v — LA 2l

ifest

first satellite to observe the Earth for |
environmental conservation and oth-
i that process.
JAXA has used the satellite to observe the :
state of the global environment and :
i wide range of observational data. For ex-
solving various global issues. “JAXA’s !
: they can capture topographical and solar

I t was in 1987 that MOS-1, Japan’s

er purposes, was launched. Since then,

changes occurring to it with an eye to

mission is not only to disseminate the sci-

entific knowledge obtained from satel- :
lites, but also to tackle social issues in |
collaboration with various partner orga- :
nizations around the world,” said JAXA’s
senior chief officer of Earth observation !
¢ that observe changes to forests and check

missions, Takeshi Hirabayashi.

For example, following the adoption of !
the Kyoto Protocol in 1997, the world’s
first satellite specializing in greenhouse |
gas observations, GOSAT, was launched in
2009 and has been in operation ever since.
It has long been known that concentra- |
tions of carbon dioxide and methane in the
atmosphere are rising steadily, but until !
recently satellite data has not been used in |
emissions reporting. However, GOSAT has
showed that satellites can objectively ob- !
serve each country’s emissions with trans- !
parent scientific evidence, and as a result, :
in 2019, the efficacy of satellite data was
recognized for emissions reporting. The !
i tion and allowing them to conduct their
i work more efficiently.

Global Stock Take (GST), which is stipu-
lated in the Paris Agreement and is sched-

uled to take place 2023, is an opportunity |
to check the progress of each country’s :
greenhouse gas reduction efforts. JAXA is |
working with international organizations :
and related organizations in Japan and

The greenhouse gas observation
satellite Ibuki during its deployment.
©JAXA

overseas to capitalize on its 12 years of
data and know-how so that satellite data
can be counted as scientific evidence in

Japanese satellites also contribute to
green innovation business by offering a

ample, in the field of renewable energy,

radiation data that can help in determin-
ing suitable locations for wind, hydro-
electric and solar power generation.
Early warning systems have been estab-
lished using data from Japanese satellites

for illegal logging in 77 countries, includ-
ing in the Amazon, where about 6 million
hectares of rainforest is lost annually. In
Japan, there is a movement to conduct
satellite-based observation of forests for
local governments in areas where it is dif-
ficult to conduct ground-based surveys
due to personnel shortages. A pilot pro-
gram began with Ibaraki Prefecture in
2019.

In addition, in the fishing sector, satel-
lites are being used to provide data on
daily sea surface temperature changes.
This is relayed to the fishing information
center, giving fishermen useful informa-

The other area JAXA is focusing on is
providing information during emergen-
cies such as natural disasters, and in ad-
dition predicting disasters. For example,
monitoring for slight changes in the
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shape of a mountain to determine volca-
nic eruption alert levels and predicting
areas of likely inundation during floods
can both be conducted more efficiently
with satellites than by helicopter, espe-
cially at night and during bad weather.
Also, as the risk of serious accidents and
disasters due to aging infrastructure has
become more pronounced, JAXA is pro-
ceeding with efforts to monitor changes
in infrastructure such as flood embank-
ments to assist with preventive mainte-
nance.

Based on achievements in these areas,
the use of satellite data was officially in-
cluded in the government’s disaster pre-
vention basic plan in 2017, and the Minis-
try of Land, Infrastructure, Transport and
Tourism as well as some local govern-
ments have formalized the use of satellite
data in disaster response.

In addition to disaster response, Hira-
bayashi explains JAXA is also focusing
on forecasting efforts, working for exam-
ple with the University of Tokyo to de-
velop a simulation system, Today’s Earth,
that will predict flooding more than 30
hours in advance. “JAXA alone cannot
make all the predictions in response to all
global environmental issues. In the fu-
ture, we plan to collaborate with a wider
variety of institutions to investigate the
processes and causal relationships of
various phenomena,” he said.

Ibuki-2 observes carbon
dioxide and carbon
monoxide, which together
allow an estimate of total
carbon emissions.

©JAXA
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This article was published on May 31
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Japan Times staff, readers lead rescue of
the battleship Mikasa

ikasa! The name of the powerful
Japanese battleship is well known
to the world’s naval historians.
The Mikasa’s highly acclaimed victo-
ries at sea over a century ago are largely
overshadowed by the history of subse-
quent repeated efforts to preserve the
ship. In the past, lack of funding, interna-
tional treaty agreements and simple
oblivion have caused old steel-hulled ves-
sels to fall into disrepair and even be
threatened with dismantling. Neverthe-
less, every time such a crisis occurred, a
group of supporters was set up to fight
for the protection of the ship.
Perhaps surprisingly, the community
has been led by The Japan Times staff and
readers twice, in the 1920s and 1950s.
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(44 T he Earth was blue.” These are :
the words of Soviet cosmonaut :
Yuri Gagarin, who in 1961
became the first person to complete a :

space flight. Human beings later acquired

the first images of the Earth as seen from
¢ work. When it meets conditions such as
i passing over an antenna on the surface, it
will be operable from Earth in near-real :
i time. The photos and videos taken with it
will be used in collaborations now under- :
way with partners such as artists and edu- :

space. Now, over half a century later, we
are in an age when anyone can work in

real time with images of the Earth and

stars as viewed from space.

One such initiative is a space entertain- |
ment project launched by Sony in 2020 |
that aims to develop an array of art, edu- :
cation and entertainment programs based
on satellite images. Why did Sony embark
on this project? Yoshihiro Nakanishi, head !
of Sony’s space entertainment promotion :
bureau, cites as a catalyst the enthusiasm
of staff members who at some point in |
their lives had become enthralled by outer :
i behavior.”

space.

“It started in 2017, when space aficiona-
dos working at Sony got together and an
initiative to develop space-related busi-
ness programs began,” he said. “Actually,
as a young child I dreamed of being an
astronaut, and for a long time I yearned to
see the Earth from space. There were
many staff members and engineers at the
company who had dreamed of space, too.
In 2019, Sony entered into a joint develop-
ment agreement with JAXA and the
University of Tokyo. In 2020, our company
established an organizational plan and

Images from a space satellite were used in an
educational program at Yanagawa High School
in Fukuoka. Using a satellite simulator, students
discovered a wide variety of scenes on Earth.

Feature = HUMAN HARMONY
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embarked on the development of a satel- :
lite with the aim of putting the plan into

practice.”

ment, will allow for highly flexible camera

cational institutions.
Yoshihisa Ideguchi, a member of both

Sony Music Entertainment and Sony’s ‘!
space entertainment promotion bureau, :
said, “By gaining perspectives on space,
we hope to feel a stronger connection with :
: were asked what video they would wish
to capture — memorable images of Earth !
i to show to extraterrestrials — they sug- :

life and the Earth, and create opportuni-

ties leading to changes in individual !

ENTERTAINMENT

Sony space project fosters

diverse perspectives

By ARINA TSUKADA

He continued: “In cooperation with con- :
temporary artist Hiroshi Sugimoto, a proj- :
i ect for the creation of artwork using satel-
The satellite, which will be equipped '
i with a Sony camera currently in develop-
. time to gaze at the sky than we do today,
so they had a rich perspective on the uni-
i verse, but these feelings have atrophied
i significantly in modern people.’ I believe !
i that cultivating diverse perspectives on

lite photos is now underway. According to

Mr. Sugimoto, ‘Ancient people had more |
: with Kyoto University of the Arts, an in-

space will help change our consciousness

SMOE
VERS

A video created for the popular YouTube music channel
Sakura Chill Beats depicting scenes on Earth as viewed

gested many scenes far from the course of
daily life, such as vast areas of deforested
land in tropical rainforests and nighttime

¢ views of cities in which buildings’ light

reaches up into space. In a collaboration

school competition was held on the theme
“space entertainment of the future.” Many
of the ideas made space feel more famil-
iar, such as fashion in zero-gravity set-

: tings and buzzwords for a time when
about space and the Earth’s environment.”
i Starting with this idea, Sony partnered
i with Fukuoka Prefecture’s Yanagawa |
High School, known for its innovative !
educational policies, and implemented :
“virtual space travel” using a simulator for
operating the satellite. When students |
i to feel that space is a nearby presence? The

space travel has become common.

One plan for the future is to produce
experiences in which multiple users view
images of space simultaneously through
media such as metaverse spaces. What
concepts and perspectives will emerge
from a younger generation who have come

launch of Sony’s first artificial satellite is
planned for the autumn of 2022.

Sakura
hill

SMOE

VERSFH §¢

Sakura
Chill
Beats

from a spaceship was the starting point for a proof-of-
concept project carried out in October and November
2021 in which users communicated with one another in
an online metaverse — a virtual three-dimensional. In
other content soon to be developed, multiple users will
watch a satellite video in real time in the metaverse.

A project on the theme of human culture, civilization and society in the future is planned in collaboration with contemporary artist
Hiroshi Sugimoto. Starting from a series of conversations with various guests, space will be perceived through the lens of human
imagination and emotion in regard to space development, which up to the present has focused mainly on science.
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Roundtable

This article was published on Nov. 22
in The Japan Times

Green frontiers: The sustainability mission in space

By TIMOTHY SCHULTZ CONTRIBUTING WRITER

Astroscale Holdings Group Chief Operating Officer Chris Blackerby.
A toy version of ELSA-d aimed to educate about space sustainability

while stealing people’s hearts.

n earnest, 40-something executive :
leans forward, speaking into the !
tabletop microphone. The camera

catches the flash in his eyes as he poses this

era’s most popular question: “How can we |
change? How can we move away from a so- :
ciety where we use it once, or use it for a :
short period of time, and then throw it :
. technologies, influence policies and, as |
Blackerby explained, “keep the highways :
of space clean and safe.” And while the
mission itself is unexpected, the details of |
¢ on a rocket launched in Kazakhstan. In

away? To one where we service it and ex-

tend its life, or repair it?” His question is :
often asked about plastic, in the hope of
cleaning up our oceans. But Chris Blacker- :
by is talking about something different. He !
is talking about satellites. To save the Earth,

he is trying to clean up space.
The Japan Times Sustainability Round-
table, hosted by Ross Rowbury, is an Eng-

lish-language interview series with some |
of the most interesting people in Japan. :
Available on the Sustainable Japan site as |
well as its YouTube channel, this past :
year it has featured many guests, like a

U.N.-trained ocean activist, a green fi-

nance consultant and an architect care- |
fully documenting Japan’s ecological :
past. In each hourlong episode, Rowbury
delights in learning the details of their ef- !
forts and their personal stories. The series :
showcases sustainability in all its many
forms, and how those who practice it are :

making the world a better place.

Startup Astroscale takes off

The October guest took the conversation
higher. Blackerby is the group chief oper- :

® Summary
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has (pardon the metaphor) achieved orbit.
It operates on a global scale to develop

their efforts and the seriousness of the
challenge are even more surprising.
i Rowbury and Blackerby helped frame
i the conversation by revealing some facts:
. High above our heads, moving between
six to eight times the speed of a bullet, are
many, many objects. Some are incredibly
precious to us; others are incredibly dan-
gerous. Today there are roughly 3,000 ac-
tive satellites, ranging in size from a
{ toaster to a small car. They enable all of
modern society’s critical functions, such
as food production, travel and medicine.
As important as they are, these fragile
linchpins of our lives are in constant dan-
ger. They travel within a rapidly growing
sea of orbital debris. For starters, there
are the 5,000 inactive satellites circling
i the Earth in different orbits and at differ-
i ent speeds. Around these bigger objects
i are over 30,000 pieces of space debris
larger than a baseball. And objects small-
er than 10 centimeters — a metal screw,

L%F%,
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ating officer of Astroscale, a Japanese :
company that seeks to secure the safe and |
sustainable development of space itself. :
i With offices in Tokyo, Harwell Oxford-
shire, Denver, Tel Aviv and Washington, !
Astroscale is a privately held business that :

or a flake of paint — are estimated to :
number 10 million. Blackerby explained
that the consequences of these numbers
could be grave. “One dead satellite gets
and in- :
stantly, that’s a thousand more threats out :
i tached to its side. The test debris has a

hit, or collides with another ...

there. And once those objects fan out,

across their orbit, how many more colli-
sions would follow? See, the problem
i advocate all satellites be launched with. In
i August ELSA-d’s robot arm let go of the test
i debris, then found it and secured it using

quickly becomes exponential.”

Don’t litter ... in space

For a long time, such debris wasn’t seen
as a problem. “Even within the few orbital
bands that we use, there is of course still :
a lot of space between these objects,”
Blackerby said. “But not caring ... that
was the same logic we once used for :
oceans. As in, ‘Stick a piece of plastic in |
there, no problem, right?” Now there’s a :
shift to see our orbital highways as natu-
ral resources, places which need to be |
i tiny satellites now being launched by cor-

kept clean and safe. Unfortunately clean-

ing them up won’t be easy.” For once dur- :
ing the conversation, Blackerby’s energy
i should watch the hourlong episode. You

It is in these efforts that Astroscale :
shines. “For us, it’s about ‘prepare, re-
i places, and how one Japanese company

dimmed as he considered the problem.

move and repair,” Blackerby said. “’Pre

pare’ is about building satellites with the :
i that could one day affect us all.
about taking the debris out — like the
many 2- or 3-ton rocket bodies just float- :
ing around in upper orbit. And then finally
there is ‘repair’ — the refueling, maintain- :
ing and altitude control of existing and :
i the objects are circulating the Earth. What
: we need is government and industry, jointly

capacity to be easily removed. ‘Remove’ is

functioning satellites.” Astroscale treats
each of these three missions as a separate

business, with engineers, policy analysts :
and software all built to overcome chal-
i on the negative side, there are so many
i groups studying, advising and being in-
i volved. We now have people around the
: To bring their efforts to life, Blackerby :
¢ brought along a sidekick to the Roundta- :
i ble: a small model of Astroscale’s first sat-
ellite, named ELSA-d. This small cleanup
satellite was built in Kinshicho (“It’s the !
Cape Canaveral of Tokyo,” exclaimed a
delighted Rowbury), then carried to space !
: what makes my job so fun!”

lenges and service different clients.

Introducing ‘space Roomba’

August, ELSA-d passed the first of a se-
ries of increasingly difficult tests: It
caught its first debris — or, more specifi-
cally, it played catch with one piece.
Blackerby explained that ELSA-d was
launched with a piece of test debris at-

small magnetic docking plate, the kind that
Astroscale and many other companies now

the plate. The next tests will see ELSA-d re-
leasing the debris for longer periods, spin-
ning it and completing other types of ma-
neuvers. Each test will prove how soon an
army of ELSA-d satellites might autono-
mously clear the mistakes of past genera-
tions from our orbital space.

The conversation with Blackerby
ranged across many subjects, from the
politics of space to the constellations of

porations like SpaceX. Since this single
article cannot cover it all, those interested

will learn how sustainability principles
are urgently needed in the most unlikely

in a Tokyo suburb is making a difference

Towards the end of the conversation,
Blackerby spoke about the challenges
ahead. “On Earth, there are shared resourc-
es, there are national borders. Space doesn’t
have that! In lower orbit, every 90 minutes

solving the problem. On the positive side, a
lot of governments are recognizing this. But

world focused solely on the policy side of

¢ this issue.” Rowbury exclaimed that the

many challenges of Astroscale seemed
rather complex. His COO guest, still boyish
in his energy, raised his hands and laughed.
“That’s right! It’s technology, it’s econom-
ics, it’s policy. It’s all interconnected. That’s
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COURTESY: COSMO ISLE HAKUI

Feature ~ HUMAN HARMONY

J

MUSEUM

How Hakui’s economy rece

Exhibits in the museum, with the Vostok space capsule visible in the background.
Spacecraft and spacesuits on loan from NASA are also on display. \ 3

an extraterrestrial boost

By TOSHICHIKA IZUMI

Defense released three videos shot
by the U.S. Navy in 2004 and 2015.
They depicted objects in flight that they :

I n April 2020, the U.S. Department of :

admitted they were unable to identify. In

December, Congress ordered the secre- |
tary of defense and the director of :
national intelligence to submit a report
on UFOs, and it was published in June |
2021. According to the report, 144 sight- :
ings of unidentified objects by military
pilots and others had been examined,

The lunar rover used starting with Apollo 15 is
on display.

with one determined to have been a bal- :
loon. The nature of the remaining 143 !
could not be determined due to lack of :
information. With the U.S. government
i thus neither confirming nor denying the |
existence of UFOs, the public’s long-held
fascination with aliens and flying saucers

only grew.
Simultaneously in June 2021, there was

area, an exhibition facility for UFOs was

established as part of an attempt to revi- |
talize the flagging regional town. It soon

became hallowed ground for UFO fans.
Another Japanese town has also

attempted UFO-led revitalization. Hakui, !
in Ishikawa Prefecture, boasts a space :
museum called Cosmo Isle Hakui, which
opened in 1996 and features many space- |
craft and rockets that have actually been

used in outer space. The driving force :
behind the facility was Josen Takano, a TV !
i that real spacecraft be included, he soon
i headed off to NASA to negotiate the loan
age of 30 and set up the revitalization
project while serving temporarily as a :
i public servant. He is currently an adviser
i to the facility and a Buddhist priest with
¢ the Nichiren sect.

movement on the UFO front in Japan,
with the establishment of the International :
UFO Lab in lino, a former town that is :
now part of the city of Fukushima. The
news caught the eye of Japan’s business |
community when it was reported in the !
Nikkei newspaper. But Iino’s association :
with UFOs predated the Lab. In 1992, :
after a large number of sightings in the |

producer and broadcast writer who
returned to his hometown of Hakui at the

nar on ancient documents at the local
public hall, and I learned about references
in Heian Period (794-1185) documents to
a mysterious object known as s6hachibon

Cosmo Isle Hakui

Hakui City Public Museum. Approximately one
hour by car or train from Kanazawa.

25 Menda, Tsuruta-machi, Hakui-shi, Ishikawa
Prefecture. Open from 8:30 a.m. to 5 p.m., closed
Tuesdays (or the next business day when Tuesday
is a holiday). TEL: 0767-22-9888 Entrance fee: Y500
http://www.hakui.ne.jp/ufo/ (Japanese only)

Josen Takano worked on a UFO-
related TV program in Tokyo

in the 1980s while in his 20s .
On returning to his hometown
of Hakui, he planned a UFO-
themed city revitalization event
while he was a temporary civil
servant and contributed to the establishment of
Cosmo Isle Hakui.

plans to build a full-fledged museum in
the city. With Takano believing it essential

and purchase of exhibits.
Valuable items were also obtained from
Russia, such as a Vostok spacecraft and

{ the unmanned lunar explorer Luna 24.
i The first Vostok took Yuri Gagarin on his
“At the time, I was in charge of a semi- :

first spaceflight, and the museum’s is one

i of only six that were launched, retaining
i the burn marks on its surface from its
! reentry into the Earth’s atmosphere. Of
i the exhibits, 70% relate to space develop-
[from a kind of Buddhist cymbal] that had !
been seen flying in the sky in the Hakui :
region. I had previously produced a TV
program on UFOs, so it occurred to me |
i that this mysterious object would nowa-
days be described as a UFO. And that’s |
how the revitalization program was born,”
i Takano explained. He wasted no time put- :
i ting the plan into action. In 1990, Gerald
Carr, the captain of NASA's Skylab 4, was !
invited to hold an international sympo-
sium on space and UFOs sponsored by '
Hakui, and it attracted 50,000 people over
nine days. The event’s success spurred

ment, while 30% relate to UFOs and
aliens.

“The more conscious you are of space
and aliens, the more you realize that
human beings have better things to be
doing than fighting wars or competing for
resources on our own planet,” Takano
said. “Environmental problems are the
same. We have to change our selfish mind-
set and move to the next phase.” Cosmo
Isle Hakui, a facility that encourages a
bird’s-eye view of things, may be a valu-
able place to cultivate such a cosmic per-
spective.

® Summary
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ESG Talk

This article was published on Dec.27
in The Japan Times

Startup Euglena has global goals for its microalgae

By TOMOKO KAICHI CONTRIBUTING WRITER

uglena Co., established in 2005, is
the world’s first company to suc- :
ceed in growing large amounts of |

the microalgae euglena for human con- :
sumption in an outdoor facility, a feat :

once believed to be effectively impossible.

The company operates businesses that :
use euglena to make products from health :
i mance. The Euglena company, however, !
enlisted the assistance of Isuzu Motors
Ltd. on engine tests and successfully
which can |
replace ordinary diesel entirely, eliminat- :
i tage of universities, young people, venture

foods to biofuels.

“The mission of a startup is to create !
founder
Mitsuru Izumo said. “If you’re going to
start a company, you should take on the
most difficult challenge in Japan or the :
world. That is a startup’s reason for exis- :

something from nothing,”

tence.”
During summer vacation in his fresh-
man year in college,

This led him to learn about euglena. He

continued his studies, taking advantage of
: power sector emits the largest amount,

the “treasure mountain of knowledge”

accumulated at the university, and eventu- !
ally established the technology to grow
! transportation sector, the third-largest
i with other entities through open innova-

large amounts of euglena outdoors. Until

then, the microalgae could only be grown

in indoor labs.

All ‘“five F’s’ of biomass

Since its foundation, Izumo said, the
Euglena company has given top priority
to developing the technology to produce :
the “five F’s” of biomass — food, fiber, :
i which took us a decade to develop, can
become a trump card for reducing CO2
emissions from the transportation sector. :
i If relevant companies combine their
i respective strong technologies and work
together, I am sure we can make Japan :
i carbon-neutral by 2050, and we must do |

feed, fertilizer and fuel — using its name-

sake microalgae and then promoting their
use in society. The company has marketed
foods and cosmetics derived from euglena :

and is working to develop animal feed,

fertilizers and bioplastics. The company

expects its next-generation biodiesel fuel,

Susteo, will contribute to achieving :
Japan’s goal of becoming carbon-neutral :

by 2050.
Susteo, made from used edible oil and

oil from euglena, produces carbon dioxide |
i tion is based on the expected demo- :
graphic shift in which millennials and the

when burned, but because euglena and

the plants from which the edible oil is

® Summary
SREBLERMED.

Izumo visited ‘!
Bangladesh and was shocked to witness
the plight of children suffering from mal- :
nutrition. He wished to “find something !
nutritious that can make the children :
healthy” and began studying nutrition.
i In Japan, emissions of carbon dioxide
total about 1.1 billion tons annually. The
i naturally to young millennials, because
i they are digital natives. Companies can
i buy venture companies or startups [with
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derived absorb carbon dioxide through :
photosynthesis while they grow, the com-
pany says the fuel can contribute to mak- |
ing Japan carbon-neutral. Japanese regu- :
lations currently limit the use of biodiesel
i in mixed diesel fuel to no more than 5% !
because higher levels may cause engine
trouble or lead to lower emission perfor- :
. start of the millennial generation. What

developed the biodiesel,

ing the need for petroleum. Susteo is rec-

ognized as having the same grade and
i quality as ordinary diesel under both the
i Japanese Industrial Standards and the Act
on the Quality Control of Gasoline and
Other Fuels. The company says it can be
used in engines of common buses and
i in universities that can help promote
i greening, and businesses should explore
i more opportunities to work with universi-
i ties on joint research projects.” He contin-

trucks safely and without worries.

Reducing transport emissions

about 400 million tons. The Euglena com-
pany aims to reduce emissions in the

emitter at 200 million tons.

i “There are many people who think bio-
i diesel fuel doesn’t contribute much to
¢ reducing CO2 emissions because they !
assume it can be used only 5% or lower in :
“But Susteo can
entirely replace conventional diesel fuel.”
i which led him to learn about euglena, also
led to the launch of the Euglena Genki
nutritious |
euglena-containing cookies to the coun- :
try’s children free of charge. A six-cookie
package can compensate for the daily
nutritional shortfall of Bangladeshi chil- :
dren, according to the company. Part of !
¢ the sales of products from the Euglena :
group and partner companies, including :
foods and cosmetics, are used to fund the
program. This allows consumers to par- :
i the world know about the existence of

the mix,” Izumo said.

He added: “We are convinced Susteo,

it.”

Izumo predicts a “major shift in the val- :
i ues of society” will take place in 2025 and
i will drive solutions to key issues such as
: ticipate by purchasing them. People who
¢ support the program have been gradually :
increasing. The program initially deliv- :

climate change and poverty. His predic-
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following Generation Z will come to make
up the majority of the working-age popu-
lation between 15 and 64 years old. “Many
millennials are skeptical of the conven-
tional capitalism that places top priority
on profits and wish to spend their lives
contributing to solving issues for society,”
said Izumo, who was born in 1980, at the

can businesses do to avoid becoming left
behind in an age where millennials make
“sustainable choices” as consumers?
Izumo had a clear answer: “Take advan-

companies and startups.”

Greening and digitalization

“The key challenges for Japan are green-
ing and digital transformation,” he said.
“There are many untapped technologies

ued: “Digital transformation should come

superior technologies and ideas] or work

tion. I'm sure greening and digital trans-
formation can be achieved if we can
develop a culture where companies are
born one after another and take active
roles.”

Izumo’s experience in Bangladesh,

Program, which provides
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Mitsuru Izumo, "
president of Euglena Co., 1_ I] Lj-@
established the company

in 2005. It is the world’s

first company to succeed in growing large
amounts of the microalgae euglena for human
consumption in an outdoor facility. The Euglena
Genki Program distributes nutritious euglena
cookies to Bangladeshi children.

PHOTO: HIROMICHI MATONO

ered packages for 1,000 children a day,
but the number has grown to 10,000.
Climate change and poverty are both
global issues. If Japan succeeded in reduc-
ing its own emissions of carbon dioxide
but other countries continued to discharge
large amounts, the problem would remain.
“We must actively export the initiatives
and technologies that have proven suc-
cessful in Japan and work to expand their
use overseas,” Izumo said. “I want to let

Japanese startups that are working on
global-scale issues.”
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Space Foodsphere plans

Mizuki Komasa is representative
director of Space Foodsphere
Association and growth manager
of Real Tech Holdings Co. Ltd. In
2019, he established Space Food
X, the world’s first co-creation

program for the space food market,

in collaboration with more than 50

companies and organizations such as

down-to-earth answers

By ARINA TSUKADA

JAXA and Sigmaxyz.

PHOTO: KOUTAROU WASHIZAKI

Bio-food reactors, plant factories and extended ecosystems might one day enable the production of
a wide variety of crops in space. Various devices could be installed in a rover to let the occupant eat
and remain in contact with fellow team members while working alone during lunar exploration.

he day when humans start living in
space is not far off. NASA has |

announced that as part of its |

Artemis program, manned lunar explora-

tion will be carried out by 2025 for the :
i the production and supply of food on
Earth. Mizuki Komasa, the representative :
director of SFS, says many companies and '

first time since the Apollo program in the

1960s and 1970s. Moreover, the plan hints
at the creation of a new space station,
Gateway, and for long-term stays by a !
thousand people on the surface of the :

moon to be possible by the 2040s.

Office-led  Strategic = Program
Utilization of Space Technology (known
as the Stardust Program), which is aimed

at realizing long-term stays on the moon.

The program has four divisions: construc- :
tion, telecommunications, energy and :
food. The food division is under the juris- :
diction of the Ministry of Agriculture,
Forestry and Fisheries, and the contractor | :
i waste, which on Earth is simply discarded.
For example, to grow plants in space, a
farm factory is being envisaged that would

has already been named: Space

Foodsphere Association (SFS), a group
that hopes to address food supply prob- :

SFS was established in April 2020. The
association conducts research and devel- !
opment on food production and consump-
i tion in space, and also hopes to apply its
findings to improve resource recycling in

institutions that had not previously been

involved in the space business are now
i getting involved in order to help solve

Japan is participating in the program, {
and in 2020 a new budget of ¥7 billion
($60 million) was allocated to the Cabinet
for :
Accelerating Research, Development and

issues related to food.

“Up until now, space development has !
mostly involved heavy industry, but our
organization collaborates with various |
stakeholders, including food manufactur- :
i ers, ecosystem and resource recycling
i technology, architecture and transporta- |
i tion companies,” Komasa said.
Resource recycling is the ultimate chal- :

lenge for food production in space. The

key is being able to make the most of
scarce resources, and that means recy- :

cling organic waste and even human

breaking it down with microorganisms. In

also contribute to solving food problems
on Earth.

“Food shortages will become a serious
problem in the future, but we’re also told
that if food waste could be reduced to
zero, then there would be no more food
shortages. In other words, optimizing food
distribution is key,” Komasa said. “Right
now what we need is a paradigm shift in
i thinking. In the future, we can’t just be
thinking about developing new produc-
i tion methods, but we also must look at
resource recycling and food distribution.
: By doing so we’ll create not only new
. technologies but a new culture as well.”

In addition, SFS is running programs to
examine eating habits in space from the
perspective of lifestyle and culture. “Until

ing and transportation, but also reuse irri- :
gation water and dispose of waste by
i will also stay,” Komasa said. “In reality,
addition, to obtain sufficient protein, plans
are underway for a bio-food reactor that |
i would enable the production of cultured :
meat cells and algae that could be used as
i supplements. Komasa says that if these '
. technologies become practical, they could

© 2020 YUSUKE MURAKAMI / SPACE FOODSPHERE

to space, but in the future, space tourists,
researchers and space-business people

space is not a magical realm of dreams,
but a controlled environment that is
highly dangerous. To help people survive
in those conditions, we are proposing
diverse food experiences and cultures.”

Space Foodsphere worked with professional
cooks to develop recipes for meals to be served
on a new space station. Work is being carried
out to create as many different flavors and
textures as possible from a limited variety of

lems both in space and on Earth.

® Summary
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Why regional restaurants topped

Destination list

By MINAMI NAKAWADA CONTRIBUTING WRITER

estination Restaurants
D 2021 is a list of the best

restaurants in Japan, pub- :
lished by The Japan Times in April
2021. To commemorate the an-
nouncement, a special talk session
on the charm of Japanese food cul-
ture was held at The Japan Times’ |
headquarters in December. The :
speakers were Yoshiki Tsuji, prin- !
cipal of the Tsuji Culinary Institute
and a member of the Destination :
Restaurants selection committee,
and Kei Tokado, representative di-
rector of Pocket Concierge, one of :
American Express’ dining busi- :
nesses and a sponsor of the Desti- |
nation Restaurants list. The facili-

Tsuji and Tokado with the chair of The
Japan Times, Minako Suematsu

® Summary
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: tator was the chair of The Japan :
i Times, Minako Suematsu.

Over the years, the Japanese
have cultivated distinctive and rich

i food cultures suited to their partic-
i ular local climates. They have also

actively incorporated dishes from
overseas and developed them into

local ingredients
methods. And yet, when it came to
evaluating Japan’s foods and res-

! taurants, there was always a ten-
dency for foreign criteria to be ap- :
plied. The new list was born from a :
desire to demonstrate to the world
how the Japanese evaluate and ap-
i praise their own food. :
“At first, when The Japan Times '
i big cities of Tokyo, Osaka and Kyo-
i to, but in the regions, in locations

asked me to join the selection com-
mittee, I worried that the list would

be no different from the other !
guides and awards,” Tsuji said. :

“But the more I heard about the

plan, the more I realized it was dif- |
ferent. This award was the chance :

for Japanese to proudly introduce

restaurants selected when a Japa- !
nese filter is applied, based on Jap-
anese culture and history. Other
: tions and payments. You can even

major awards to date, such as the

UZRb, ZDN%EED,

LoTVvRA ISV EBATE2 DT,
2585,

: 50 Restaurants,
i based on an international common '
i language from a foreign perspec-
. tive. But they can’t capture every-
! thing that Japanese food has to of-
i fer. We seek out the artisans, and '
i the local stories. Perhaps the dif-
original dishes through the use of
and cooking
: based solely on the taste of the
i food. We consider the surround-

BN

Destination Restaurants.

Michelin Guide and the World Best
evaluate food

ference between this list and oth-
ers is that we don’t make selections

ings leading to the creation of the
restaurant, the chef’s efforts to

bring together the local environ- :
ment, ingredients and producers, :
like an orchestra conductor.” As a '

i result, the restaurants that were ul- | tourists to Japan has declined dras-

timately selected were not in the

you might visit for a night.

al restaurants, there is a service to

Concierge lists more than 1,000 fa-

mous restaurants all over Japan
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Right: Kei Tokado, CEO of Pocket Concierge, which was founded in 2011 and
acquired by American Express in January 2019.
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i press members can make priority
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