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In every issue, heads of Sumitomo Group companies will share their aspirations
about the Sumitomo Pavilion now being created for Expo 2025 Osaka, Kansai, Japan.
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Exploring new opportunities for innovation,
inspired by the sustainable world envisioned by the EXPO

Awareness about sustainability has increased throughout society
in recent years. As Expo 2025 Osaka, Kansai, Japan approaches, |
feel great expectations are placed on the private sector, and par-
ticularly on us in Sumitomo Group, which, having developed with
the Osaka and wider Kansai regional communities, is helping
solve the increasingly complex issues confronting society.

| hope that the Sumitomo Pavilion will offer visitors an oppor-
tunity to think about how we can live in harmony with nature and
achieve a truly sustainable society. We at Sumitomo Chemical are
looking forward to strengthening our ties with counterparts
around the world and exploring new opportunities for innova-
tion through the Expo.

The Expo will be a timely event articulating a vision of a sustain-
able future society. The 1970 Osaka Expo made a big impression on
me as a first-year junior high school boy, convincing me of human so-
ciety's enormous growth potential and the prospect of a bright,
hopeful future. | expect the forthcoming Expo to be a great occasion
to gain inspiration from the sustainable world envisioned by the
Expo and rethink what a happy life is all about in the coming era. @
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Inspiring technological innovation for the future while
reaffirming Sumitomo’s time-tested business philosophy

As the contemporary crystallization of Sumitomo’s time-tested
business philosophy, the Sumitomo Pavilion will seek to inspire
us, orient us toward socially beneficial goals, and encourage us
to unleash a wind of change full of promise for the future.
Through participation in the Expo as a member of Sumitomo
Group, | relish this opportunity for everyone at Sumitomo Heavy
Industries to be inspired to develop and apply life-enhancing
new technologies while recognizing anew the extraordinary
value inherent in Sumitomo’s business philosophy, which is the
foundation of our business.

I have vivid memories of the 1970 Osaka Expo. As a youngster
living in Osaka, the sight of all the pavilions of countries and com-
panies from around the world kindled my hopes and dreams for
the future. It is my fervent desire that the Sumitomo Pavilion will
rekindle that spirit in the hearts and minds of people throughout
the world. | believe the Unknown Forest, a technological tour de
force rooted in Sumitomo Group's 400-year history, will offer visi-
tors a stimulating and immersive experience. The coming Expo
will be a beacon of hope and a call to action for all of us. @

An opportunity to grow together

with customers and society committed to change,
and for young people to move forward powerfully
embracing dreams and hopes

We see the Expo as a great opportunity for the Kansai region,
and indeed for Japan, to invigorate economic growth. In line
with the concept of the Expo as an incubator for the future
society, many of our customers are taking this opportunity to
create innovations and to reform their business models. As a
financial institution, we hope to make the Expo an opportu-
nity to advance together with our customers and society by
supporting their efforts and taking on new challenges our-
selves.

I remember how excited | was to see the future at the 1970
Osaka Expo, where innovative technologies and products
were on display. At Expo 2025, | look forward to experiencing
technologies that will be put to practical use in the future and
imagining the future. | hope that Expo 2025 will be an oppor-
tunity for the children and young people who will lead the
next generation to embrace dreams and hopes for the future
just as | felt at the time, and move forward powerfully. @
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The Future of Virtu
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W he metaverse is a generic term for services in which users' alter
- egos, called avatars, participate and communicate with one
another in virtual space on the Internet. However, there is no
definitive definition yet. Broadly conceived, the metaverse refers to
digital spaces such as games in which many people can participate
online, and narrowly conceived, it refers to online digital spaces that
replace or extend the real world,” explains Yusuke Kaneko of Japan
Research Institute’'s Advanced Technology Laboratory. He was in-
volved in preparing the report “Overview and Trends of the
Metaverse,” explaining the current state of play in the metaverse.

Despite the lack of a universally accepted definition, it is clear that
communication in the metaverse is different from current social media

or online meetings, which are limited to one-to-one or one-to-many

communication while looking at text on a screen, faces, or docu-
ments. The metaverse is far more sophisticated: communication is via
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PART 1

In the popular imagination, “virtual space”

is a familiar concept and the metaverse is viewed

as an extension of 3D games.

True, it has got lots of potential, but you are not
alone if you can’t imagine how the metaverse will be
utilized for business. Fortunately, help is available.
Japan Research Institute recently published a report
on business applications of the metaverse.

Its analysis of the issues involved in harnessing the
tremendous potential of the metaverse

for business purposes brings

some much-needed clarity to this subject.
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Social media vs. the metaverse

SNS

No space between users, one-to-one and one-to-many
interactions and relationships.

avatars in virtual space, enabling mutual exchange of diverse infor-
mation, including the positional relationships and movements of the
participants. “Since non-verbal communication that captures infor-
mation in ways other than language can be achieved, the metaverse
is a new realm of high-quality online communication,” says Kaneko.

From exploration to practical business applications

The idea of the metaverse has been around for decades and games
and communication venues introduced over the years attest to
longstanding efforts to make it happen. In the 1990s, there was
Habitat, a role-playing game based on PC-to-PC communication
using avatars. Then, in the 2000s, Second Life, a virtual 3D world
where users followed their inclinations, made waves for a while.
And since the 2010s, virtual reality (VR) headsets from Oculus and
others have been widely available.

Thanks to the progress of technology, which has brought us
lightning-fast communication and ever-more capable PCs and
smartphones, the metaverse, or at least its precursors, has gained
greater capability with each successive iteration on the road to
full-blown realization. Facebook’s adoption of Meta Platforms as its
new name in 2021 highlighted the advent of the metaverse. Fur-
thermore, owing to the COVID-19 pandemic, “psychological reluc-
tance to embrace online communication has largely disappeared
worldwide, and so the metaverse has cleared a hurdle on the path
to practical application at scale,” Kaneko points out.

Besides games and entertainment, the metaverse is already
gaining traction in business. Japan Research Institute broadly
classifies business applications of the metaverse into “gatherings,”

",

“new user experiences,” “simulation,” and “archiving.”

As for gatherings, initiatives to shift aspects of corporate activi-
ties to cityscapes created in 3D virtual space are being pursued. For
example, several companies held their ceremonies to welcome new
employees in virtual space during the COVID-19 pandemic. For
those seeking a new user experience, SMBC Nikko Securities has in-
troduced a “stock price-linked roller coaster” that allows users to ex-
perience market fluctuations in investment and asset management

kinetically in virtual space. In these and other ways, the metaverse is
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Metaverse

Users interact in virtual space.

In addition to the one-to-one
and one-to-many interactive com-
munication available on social
media and in online conferences,
avatars inhabiting shared space
interact in the metaverse.
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VR goggles for an immersive 360-degree experience of 3D virtual
space in the metaverse
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getting down to business.

Simulation and the metaverse are made for each other and prac-
tical applications are on the rise. In manufacturing, digital
twins—virtual models of real-world physical equipment reproduced
based on the information on equipment collected and sent in real
time via the loT etc. to improve production efficiency—and remote
collaborative work systems in 3D virtual space are among recent
promising iterations of the metaverse. There are also virtual test
drives of automobiles and virtual tours of model residential proper-
ty, as well as burgeoning applications for disaster training and safety
education. In the field of digital archiving, projects are underway to
preserve buildings of architectural distinction as 3D data.

Operations and customer experience migrate to the metaverse

Although the metaverse is already opening up tantalizing new vistas,
there is much to be done before applications take wing and the
metaverse becomes omnipresent. Resolution of content experienced
through VR goggles is inadequate, and further improvements in com-
munication performance and computational processing are needed.
There are also issues that go beyond technology, including develop-
ment of a regulatory framework and arrangements between differ-
ent legal jurisdictions and creation of payment infrastructure enabling
monetization and commercial transactions in the metaverse.

“Japan Research Institute envisions a three-phase roadmap for
enterprise use of the metaverse. We don't expect Phase 3, that is,
full-scale use of the metaverse by businesspeople for whom contin-
ual immersion in the metaverse is the norm, to emerge until 2026 at
the earliest.,” says Kaneko.

However, enterprises that sit on their hands until Phase 3 arrives
risk falling behind. They need to take a deep dive in Phase 1 to expe-
rience the nascent metaverse, finding out what you can do in the
metaverse and what it means for value creation. @
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Roadmap for use of the metaverse by enterprises (assumption)

-2023
Phase 1

Experiencing the metaverse

Conduct activities in the metaverse
on an ad hoc basis.

Collaborating in the metaverse

Conduct activities in the metaverse on a regular
basis (spending less than 50% of working hours

2024-2025

Phase 2 Phase 3

Continual immersion in the metaverse

During working hours, avatars continually
communicate with one another.

in the metaverse) (This is a logical extension of having email

Use by Create avatars
enterprises and roam around the metaverse.

software or Teams permanently on.)

Use the metaverse for use cases for which safety,

e productivity, and cost-effectiveness would be

Wear VR goggles
and check their usability for business purposes.

Gatherings (events, seminars)

Usage fields S SNEetings
ERS

Exhibitions (showrooms)

Roadmap for business use of the metaverse as envisioned by Japan Research Institute. In Phase 1, people will

lower had the metaverse not been used.

Product prototyping and review

Most customers are avatars
in the metaverse.

Transition of office space to the metaverse

Simulation and training

Marketing and sales promotion
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experience the metaverse; in Phase 2, they will begin collaborating in the metaverse; and in Phase 3, which "G ZEFERL. 7 —X2 TR AZN—ZADOHREEZFKR, 2026

will not emerge until 2026 at the earliest, they will experience continual immersion in the metaverse.
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Metaverse

The Future of Virtual Space

PART 2

What is the metaverse? How will it shape the future of
financial institutions? To answer these questions,

in 2022 Sumitomo Mitsui Financial Group (SMBC Group)
established virtual hoops link.

In this experimental space modeled on an open
innovation center, we are accumulating knowledge
about the metaverse.
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B ur world where smartphones and social media are ubiqui-
tous was scarcely imaginable 20 years ago. Similarly,
although a world where much of life is spent in the 3D virtual
space of the metaverse may sound like a fantasy, we are likely to
find ourselves roaming the metaverse before long. Yet compa-
nies are faced with the difficult question of where to start in
order to seize the new business opportunities inherent in the
nascent metaverse.

Yoshiki Nakagawa of SMBC Group's Digital Strategy Depart-
ment says, “We want to accumulate knowledge by using the
metaverse before getting down to business.” So, in 2022 SMBC
Group launched virtual hoops link, an experimental space in the
metaverse.
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Avatars interacting at the hoops link
tokyo 5th anniversary event.
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A room based on this one at hoops link tokyo is
configured in cyberspace at virtual hoops link.

RBRIOBEEBHRLTVS,

‘!!.-ak ,1““, I 'ﬂ - ¢ Nk 1 !“E\t \
':-“: ||Ir|r-'- o i -
fm)ds '-‘I |




In 2017 SMBC Group had established the open innovation
facility hoops link tokyo in Shibuya, Tokyo. Whereas hoops link
tokyo is a real-world venue for innovation involving startups and
people in charge of new businesses at companies outside SMBC
Group, virtual hoops link is an experimental space in the
metaverse configured based on hoops link tokyo.

Where the real world segues into the virtual world

virtual hoops link is a digital twin of hoops link tokyo, but two
attributes make it far more than just a rendering of the real
world in cyberspace. Firstly, the scale is different, with virtual
hoops link having a scale about twice that of the real space.
Whereas 80 people can be accommodated atan event at hoops
link tokyo, there is space for 200 or more at virtual hoops link.
Secondly, virtual hoops link features an exhibition room where
exhibitors can freely place 3D objects, such as new products
and local specialties. Visitors can view products from multiple
angles in 3D and listen to the sound they make. Thus, at virtual
hoops link we are exploring the possibilities of online commerce
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in cyberspace.

Hiromitsu Shimoirisa, Senior Vice President of SMBC Group's
Digital Strategy Department, refers to these first exploratory
steps into the metaverse: “We marked hoops link tokyo's fifth
anniversary with an event held at virtual hoops link where peo-
ple could segue back and forth between real and virtual spaces,
experiencing the metaverse via avatars able to engage in audible
conversations.”

virtual hoops link uses the Cluster metaverse platform (oper-
ated by Cluster, Inc.) so that users can access the metaverse via
multiple devices, including virtual reality (VR) goggles, PCs, and
smartphones. “We are in the process of confirming its effective-
ness as a communication tool by seeing what happens when the
world transitions from 2D to 3D,” says Nakagawa.

“Rather than faithfully reproducing the real world, we want
to look beyond its confines to offer experiences unattainable in
real life,” says Shimoirisa. “One down-to-earth challenge is that
people tend to feel nauseous when they experience 3D while
wearing VR goggles. But once that issue is resolved, workplaces
may well migrate to the metaverse. The metaverse may turn out
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to be the promised land offering more space, greater opportu-
nity, and enhanced operational efficiency,” says Nakagawa.

Fintech in the metaverse

Through virtual hoops link, SMBC Group is becoming familiar
with the metaverse while figuring out what to do next.

After successfully holding events in 3D virtual space, SMBC
Group intends to execute financial transactions in the metaverse.
“When you click PURCHASE in the metaverse, payment and ship-
ment will be processed simultaneously. The metaverse and the
real world will be seamlessly connected,” says Shimoirisa. SMBC
Group anticipates a world where products purchased in a 3D vir-
tual space using non-fungible tokens (NFTs), which are unique
digital identifiers recorded in a blockchain that confer ownership
and are immune to counterfeiting. Shimoirisa says, "hoops link
tokyo has already issued NFTs and is conducting verification
experiments. Mindful that a regulatory framework must be
established, SMBC Group is also mulling that theme.”

Once companies start offering services in the metaverse, they

1.2.3. Avatars, whose appearance (face, hair, clothing, etc.) is set by their users, interact at virtual
hoops link. 4. The exhibition room doubles as a venue for events, exploiting 3D capabilities in
virtual space. 5. hoops link tokyo is a physical venue available free of charge for gatherings and
work from 9:00 to 19:00 on weekdays (availability subject to change due to events etc.).
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will need the services that financial institutions offer in the real
world, such as settlement, lending, and foreign exchange.
“"Embedded finance, that is, the integration of financial services
into non-financial services, will become a business in 3D virtual
space, t0o,"” says Shimoirisa.

The journey into the metaverse has begun but there are
many technological hurdles to be cleared. The list of wants
includes lightweight VR goggles, a solution to the problem of
VR goggles-induced nausea, a jump in the performance of PCs
and other devices, and big improvement in the communication
environment, as well as robust security for financial transactions.
And the achievement of total immersion in the metaverse
requires much crisper definition of avatar movement and shape,
as well as an experience going beyond sight and hearing to
achieve communication involving all five senses. "As we take our
first steps into the metaverse, we are getting a handle on the
issues we need to resolve,” says Nakagawa.

Experience gained through the use of the virtual hoops link
experimental space will help clarify what financial institutions
must do to prepare for the advent of the metaverse. @

1.23. AP ZEDE, RELVSLTNAZ—DNRIZEH THELT, virtual hoops linkIZ&£>7- A7z
HERRT S, 4. BRETII3D DRIZED LIEBRARY MR EHFET 2L TES, 5. hoops
link tokyo I[$REITFH KA D 19 E T, MRTHHLEOEPIEELTIHLLTRE, RERLOR
ROThNT WS (ARV MNETEBTIHEHY).

EEICIE, RE, BLAW. ARRER L, VTLOERTEEEEN
RELTELY—EXDPRBREIIRS, [BERMICEMY —EXZiRH
FTERIVRTYR774FVRH, 3DRBEMTHES R RICRDTLE
5] (FAEZA)

T LTARN—=RDRFEICAD S ICIE, RBEOEF 2 T4 B
FTH VRI—Z L OBEE(LR VREELWA DTS, PCREDT /SR
OEMREL. BERBEOEBOREL L, ZLOFMNAN—FLEH
%, ZD L AZN—ZRTEARBREBDI-HICH, TNX—DEEPH
OEEML. RELBEUAOABRII2-r—avoEARE,
BEIEE W, [RBICAZN—RERDIZIET, BRLEZVEELNE
HREICERETETEEL] (FRNIIEA)

virtual hoops link I, OB ELTERIEEST-LTAT, ©H
THIRTBZAZN=ZHRICAIT T, SREEZIZCHELZERYER
DEFA~DERI’EFIND. O



Reskilling

—Keep learning to adapt to change in society—

UZRFYY T ~HROERISEISLTREUEITS~

The hot topic of reskilling is all about mastering new tech-
nologies and acquiring the expertise needed to adapt to
change in society. People from three Sumitomo Group
companies, all of which are pursuing ambitious reskilling
initiatives linked to digital transformation (DX), discussed
the background, the actions, and the results.

HEERIIHBTEHD, RATPCMBOVRFYLS (RVEL)
FEESATLEY, DXAHFOURFI I TRENLEYE A%
ERLTVLZ3HOELED, ERPAR. BRLGEEFVELL.

12 | SUMITOMO QUARTERLY

(From left)

Masataka Kozai, IT Planning Department,

Sumitomo Mitsui Banking Corporation

Takayuki Inadome, Information Systems Dept.,

Sumitomo Life Insurance

Hidekazu Sugawara, Global Data Design Office /

IT Management & Digital Transformation, Sumitomo Pharma
*The discussion took place in early October 2022.
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Focusing on the development of human resources
to satisfy the social demands for DX

Kozai: Sumitomo Mitsui Banking Corporation, jointly with Japan
Research Institute, established SMFG IT University in 2016, an
in-house IT learning & training arm that subsequently became
the Digital University, which offers training programs on IT and
digitalization. We launched the Digital Transformation Program
in 2021 covering all 50,000 employees. DX has two aspects: a
“defensive” aspect, such as improving operational efficiency, and
an "offensive” aspect, for instance, creating new businesses. Both
aspects of DX should be promoted in a balanced manner. DX is
essentially a management strategy and we cover the entire
workforce, since DX is relevant to every department.

Sugawara: Sumitomo Pharma has been providing training to
enhance digital literacy of all employees since fiscal 2021. We are
targeting everyone for two reasons. Firstly, Sumitomo Pharma
Group considers that DX is an essential tool for those directly
involved in business at the frontline. They need DX-related exper-
tise. Secondly, the conception of career development is chang-
ing. Since individuals are taking ownership of their career devel-
opment, we are making it possible for any employee to participate
in whatever training programs correspond to their career aspira-
tions. Motivated individuals acquire new skills and expand their
field of activity. There are also courses specifically for managerial
staff and for training data scientists.

Inadome: Sumitomo Life Insurance launched Vitality DX Juku
(workshop) in 2019 to develop human resources for DX. This
program is for people engaged in systems engineering and DX
as well as for whoever else is interested. It was prompted by
development of SUMITOMO LIFE Vitality in 2018. With this life
insurance product, the insured can enjoy a lower premium and
other benefits through participation in health promotion pro-
grams. The insured's status is reported via a smartphone app.
App development and collaboration with partners that provide
benefits were challenges as this was all new to us. In the course
of business development for Vitality, we recognized the impor-
tance of developing human resources capable of new business
planning utilizing DX and outside-the-box thinking.

Efficient learning through educational videos
and group training

Sugawara: The course for all employees consists of 6 hours of
e-learning, as does the one for managerial staff, whereas the
course for data scientist training is an online program of about
40 hours. The course for all employees starts by defining DX
and then trainees take a test to confirm they have understood
the basics. This year, about 1,500 employees, roughly 50% of
the workforce, took the course.

Kozai: Our program also starts with video-based learning.
Whereas the entire video is five hours, each clip is only 5-10
minutes so busy people can watch whenever they have time. In
addition, workshops are held to generate ideas for DX. Our pro-
gram emphasizes cultivating the right mindset. Understanding
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the necessity of digitalization motivates the workforce to learn
and apply DX for business.

Vitality DX Juku offers two programs. One is a mind-
set training program. This is a 2-day workshop in which trainees
learn how to generate DX ideas and how to utilize DX. The
other is a training program designed to strengthen the ability
to generate useful new ideas in a business setting. This training
takes the form of an online salon where participants gather
once every few months and present their ideas on how best to
tackle actual business issues. Some 300 people have partici-
pated so far.

Leading to business expansion and deeper engagement

We thought some employees might be reluctant to dive
into such a program but, in fact, employees at all levels showed
a strong inclination to participate. As of September 2022, more
than 30,000 employees have taken part. The reason, after all, is
our customers. Many of them have heard about SMBC's initia-
tives and are interested in the program. In response to requests
from the front office, we held workshops for our employees at
more than 50 locations last fiscal year. New customers have
been gained as a result of consultations that our employees
have provided on digital issues.

We also publicized our initiatives externally and
companies, with which we had no previous contact, have been
approaching us.

Employee consciousness is changing and there is height-
ened awareness of the need to work together on DX as one.

At our company, rising awareness is motivating
employees to tackle DX on their own initiative. They are taking
ownership of DX. There is also a noteworthy additional effect.
We would like to use the know-how accumulated through
these initiatives in order to promote DX throughout Japanese
society. With that in mind, we are disseminating information
in the form of a book and seminars. These outreach activi-
ties strengthen employee identification with Sumitomo Life
Insurance. Employees often express approval to our team along
the lines of: “You are doing a great job. | am proud of you.”

The idea of promoting DX throughout Japan as a
whole is wonderful. It is still early days at our company and we
have not seen any major changes yet. But the participants in
the data scientist training program seem to have formed a com-
munity. They are sharing their newfound expertise and practi-
cal innovations with one another. Even if you learn about DX,
you are bound to need a helping hand when putting it into
practice. Having a group of people to consult when you get into
difficulty allows you to move on to the next step without giving
up. | also feel that thanks to the company-wide initiatives, DX is
starting to take root at the frontline. For example, when it
becomes known that one department has adopted chatbots,
other departments also adopt them, taking their cue from the
first mover. | would like to continue building a virtuous cycle of
HR development so that we all learn from one another within
the company. @
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Those who have worked on reskilling shouldn’t keep what they have learned
to themselves, but share it with the people around them, and then, with
those outside the company. By doing so, | believe business opportunities will
be created that transcend the conventional frontiers between industries. We
will continue enhancing the content of our programs to improve practical
skills. (Kozai)
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We are trying to transcend the boundaries of “insurance” as it is traditionally
conceived and | hope the DX training will lead us to tackle new challenges. |
also believe that “co-creation” will become a keyword inside and outside the
company. | hope that people who worked together on reskilling and who share
the same aspirations will become the driving force of co-creation.
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Reskilling is about creating a place for yourself within the company. One
should proactively seize every opportunity. Those who have already started
learning should continue to learn and motivate the people around them.
DX only takes off when a critical mass of people apply digital solutions. |
hope that you will encourage as many people as possible to implement dig-
ital solutions. (Sugawara)
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News & Topics

Sumitomo Heavy Industries
EREEBIE

» Magnetic wheeled robot capable of traveling over
curved steel surfaces using magnetic adhesion

Sumitomo Heavy Industries’ Technology Research Center
has developed a novel robot capable of traveling over
curved steel surfaces by using magnetic adhesion. The
development was achieved under the Challenge Program
launched in fiscal 2018, in which employees propose the
themes that they themselves would most like to tackle.

Conventional wall climbing robots used in manufactur-
ing and maintenance of large steel structures are typically
designed for flat surfaces and cannot cope with curved sur-
faces. The company invented a spherical wheel containing
a magnet that rotates according to the surface. Using this
design, the company has developed a robot that can adapt
and travel over curved steel surfaces by using magnetic
adhesion. In addition to traveling over curved walls, the
new robot can also easily attach to and detach from walls
by changing the magnetic force direction and negotiate
corners without the need for any complicated controls. The
newly developed robot can be used for tasks, such as weld-
ing on curved surfaces, which were previously done manu-
ally, thus reducing the physical burden on workers. @
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Sumitomo Warehouse
EREE

» New warehouse under construction
in Laem Chabang, Thailand, to meet rising demand

Sumitomo Warehouse announced the start of construction
of a warehouse in an industrial park near Laem Chabang
Port, which is Thailand's leading port. With bases at Ayut-
thaya, Bangkok, Suvarnabhumi Airport, and Laem Chabang,
Sumitomo Warehouse Group provides comprehensive
logistics services in Thailand. Laem Chabang is an area
where logistics demand is high as there are several indus-
trial parks in the vicinity of the port.

Following the opening of its first warehouse in Laem
Chabangin 2016 and a second one in 2018, the cargo vol-
ume the Group handles at these two warehouses has
been rising. To meet this increasing demand, the Group
has decided to build its third warehouse in an industrial
park adjacent to the two existing ones. As part of efforts
to reduce environmental impacts, the new warehouse will
have LED lighting and a solar power generation system.
Construction is scheduled for completion in May 2023.
With the addition of the new warehouse’s floor area of
14,300 square meters, the Group's total floor area in
Laem Chabang will grow to approximately 34,000 square
meters. @
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Something enchanting!

Something new!

! llustrator Hirolkl Tsulbol visits
Sumitomo Group
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Sumitomo Electric
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1. The showroom displaying the labs’
R&D achievements includes a zone
where visitors are encouraged to get

CRystal Lab., the research hub at Itami Works

CRystal Lab. opened in October
2020 at Itami Works, coinciding
with Sumitomo Electric’s 120th an-
niversary. Instead of the previous
setup with four laboratories scat-
tered across Itami Works, every-
thing is now concentrated here.
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hands-on experience of the products

and materials.

2. Itami Works' CRystal Lab. research
hub houses the Advanced Materials
Laboratory, the Analysis Technology
Research Center, the Energy and Elec-
tronics Materials Laboratory, and the
Transmission Devices Laboratory.
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n tami Works was established in 1941 as the home of
Sumitomo Electric's operations for products other than
electric wire. Among the company’s facilities, only Osaka Works
predates Itami Works. We were at [tami Works to tour CRystal Lab.,
the innovative research hub that has been up and running since
2020. We met Technology Executive Takeru Nakashima and Chief
Specialist Tomoyuki Awazu of the Advanced Materials Laboratory
as well as Senior Specialist Takeshi Tsuguma, of the Development
Administration Department, R&D Planning & Administration
Division. Firstly, Mr. Nakashima briefed us on [tami Works.

“ltami Works was set up to manufacture products other than
electric wire to meet surging wartime demand. The first products
made here were wire drawing dies, which are tool used in the
manufacture of power line cables and low-voltage wires for
motor vehicles. We have been tackling new products and expand-
ing into new markets ever since, taking advantage of materials
such as cemented carbide used for dies. Underpinned by R&D of
industrial materials, Itami Works has emerged as a formidable
operation devoted to the production and development of cutting
tools, synthetic diamonds, compound semiconductors, and special
steel wires such as steel cords.” Another product category in which
[tami Works has particular prowess includes sintered parts made
using powder metallurgy technology to solidify iron powder and
other materials. Sumitomo Electric takes pride in all the products
produced here. And CRystal Lab. includes four R&D labs dedicated
to these specialized materials and products .

Mr. Awazu explains the CRystal Lab. concept. “The name
expresses our determination to create a development base where
knowledge circulates, wisdom is accumulated, links are forged
and technology crystallizes. Everything is designed to attract
talented people. We want CRystal Lab. to be where successive
innovations take wing.” The upper case “CR" in “CRystal” refers to
the three “CRs"” that Sumitomo Electric considers crucially import-

B CRystal Lab.'s ingenious office layout configured for workstyle reform
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Too bad | couldn’t get a glimpse of the ultra-high-voltage transmission electron micro-
scope, one of the few such microscopes in Japan, but this transmission electron micro-
scope was impressive.

BEICEA LA GWEAEFEMRIE. ZREI’ORONEL > EEDEBE FEMBELAEC
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ant for the success of R&D: Championship Record; Cost Reduction;
and Connected Research and development. The concentration of
the four laboratories is improving R&D efficiency as well as
facilitating cross-functional initiatives.

CRystal Lab. consists of two buildings—one for R&D facilities,
the other for supporting administrative functions—with 16,000
square meters of floor space. We are shown around the office
building where the staff are champions of workstyle reform.
Ascending to the roof, we are in for a surprise. It's covered in lush
greenery. There is also a fine view of Abeno Harukas, Japan's
tallest building, in distant downtown Osaka. The offices on the
third and fourth floors embody the 2Cs concept of “concentration”
and “communication.” There are solo workspaces where individu-
als can concentrate on their work without distraction. In contrast,
the collaborative space at the center of each floor is furnished with
tables and chairs of various styles. There is a high counter where
people converse while standing as well as restaurant-style tables
conducive to constructive informal gatherings. Benches whose
seats are tatami matting are a novel riff on a traditional theme.
Employee’s ideas and preferences are fully reflected in the decor.
The work areas are islands, each comprising four desks, and are
designed to encourage fruitful exchanges among technical staff.
Having R&D and administrative support functions concentrated at
a single site helps lubricate the wheels of R&D.

Nowy, it's time for some fun in the showroom. Here, we can get
to grips with the company’s technologies and products. There
really is no substitute for hands-on experience. For example, we
measured the hardness of cemented carbide, checked the bend
resistance of rubber reinforced with steel cords, and, most exciting
of all, used an synthetic diamonds blade to slice through ice like a
knife through butter.

The layout of the R&D building is ingenious. Corridors are wide
and welcoming because “It's important to be as open as possible
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At monthly “dojo” workshops, interdepartmental research work is introduced and
diverse development methods are shared so that best practice accelerates research.
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P You can see Mt. Rokko

with clients and users so that they can understand what we are
doing,” says Mr. Nakashima.

The Analysis Technology Research Center is one of the few
facilities in Japan with an ultra-high-voltage transmission electron
microscope for atomic-level observation. The center supports
other departments’ R&D by developing advanced analysis
technology. In the former building, which was 60 years old, the
vibration through the floors sometimes compromised accuracy.

CRystal Lab. is promoting interdepartmental exchanges and
collaboration with external organizations is already underway.
Exposure to partners' R&D approaches can be stimulating, leading
to discoveries. Relishing a challenge, Mr. Nakajima says, “I want
CRystal Lab. to fulfill its mission as a source of technologies and
products that help resolve the environmental and energy issues
confronting contemporary society.” @
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Sumitomo’s

Modern Development

The present-day Sumitomo Group developed through
the endeavors of several companies whose flourishing
businesses not only made them leaders in their indus-
tries but were also instrumental in Japan’s moderniza-

tion. Let's take a look at some of them. BEILIZVDBEL,
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How the in-house civil engineering and construction arm of Besshi Copper Mines
evolved into a general construction company

prestressed concrete bridge in Japan constructed using the Dywidag
method. Recent achievements include completion in 2020 of the
Bessodani Bridge in Tokushima Prefecture, the world's first application
to expressways of a non-metallic bridge offering unprecedented dura-
bility. Sumitomo Mitsui Construction’s technological prowess goes all
the way back to the Civil Division.

Hadeba Hydroelectric Power Plant, a registered National Tangible
Cultural Property, was completed in 1912, in a project led by the Civil
Engineering Department, the direct descendant of the Civil Division.
The Temporary Construction Department established at that time had
a deep bench of engineering talent. It included Keiichi Hayashi who
eventually became a professor at Kyushu Imperial University. Hayashi
had an enduring impact on Sumitomo Group's civil engineering and
construction business, as his disciples were involved in the construction
of the Sumitomo Yamada Company Housing in Niihama, and after
World War Il, he extended vital support to Besshi Construction, a
spinoff from Sumitomo Besshi Mining.

Achievements of the Civil Engineering Department included con-
struction of Niihama Port, Niihama Branch of Sumitomo Bank (pre-
sent-day Sumitomo Chemical History Museum at Ehime Works), and
the laying of a submarine cable between Niihama and Shisakajima.
The department was spun off after the war and evolved through a

series of mergers.

First, Sumitomo Mining, which was created through the wartime
merger of Sumitomo Besshi Mining and Sumitomo Coal Mining was re-
named Seika Kogyo when the zaibatsu were dissolved in the immedi-
ate postwar period. Then, Besshi Mining (present-day Sumitomo Metal
Mining) was established by separating the non-ferrous metal and coal
departments from Seika Kogyo. At the same time, the purchasing de-
partment and the construction department became Besshi Department
Store (later Besshi Daimaru) and Besshi Construction, respectively.

Takeyuki Saito, Besshi Construction'’s first president, was a disciple
of Keiichi Hayashi. Utilization of the prestressed concrete technology
that Saito introduced from abroad for bridge construction led to de-
velopment of present-day Sumitomo Mitsui Construction. In 1962,
Besshi Construction merged with Katsuro-Gumi, which possessed a
wealth of construction expertise, becoming Sumitomo Construction,
a general construction company.

As a result of the merger with Mitsui Construction in 2003, the com-
pany strengthened its high-rise construction technology, such as for con-
dominiums. Sumitomo Mitsui Construction flourished, initially by cultivat-
ing civil engineering and construction technology related to mining and
subsequently by evolving into a general construction company, while al-
ways being receptive to new ideas and technology from overseas. @

Always striving to benefit society by exploiting the latest technology,
Sumitomo Mitsui Construction and its predecessors built bridges, roads,
tunnels, and other social infrastructure that people rely on. The com-
pany'’s history can be traced back to the Besshi Copper Mines.

The Civil Division was established in 1876 to handle civil engineer-
ing and construction projects at the Besshi Copper Mines. It con-
structed infrastructure for the transport of ore, such as the Besshi
Mine Railway and adits, horizontal passages leading into mines. Its
track record as a bridge builder is impressive. The Civil Division was in
charge of construction of Hadeba Iron Bridge, which was completed
in 1893, featuring items procured from Harkort & Co. of Germany.
Another notable project was Otoshi Bridge, completed in 1905, a
footbridge equipped with a drainage channel for the mines. It is one
of the earliest single-arch steel bridges of the Meiji era.

With this pedigree, Sumitomo Mitsui Construction is renowned for
advanced bridge construction technology. Its predecessor, Sumitomo
Construction, built the Arashiyama Bridge, completed in 1959, the first
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Hadeba Iron Bridge was com-
pleted as part of the construction
of Besshi Mine Railway's lower
line. Photo taken in 1898 (Photo
courtesy of Sumitomo Historical
Archives).
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News & Topics

Sumitomo Riko
ERET

» Finesulight thin-film insulating material wins
Aichi Invention Award

Sumitomo Riko's thin-film insulating material Finesulight
has won the 2022 Aichi Invention Award of the Aichi
Institute of Invention and Innovation. These awards have
been bestowed annually since 1980 to encourage and
promote creativity in Aichi Prefecture by honoring out-
standing inventions. The Aichi Invention Award is the
runner-up to the Aichi Invention Grand Prize.

Sumitomo Riko developed silica aerogel coating by
leveraging its polymer materials technology and commer-
cialized Finesulight, which has an outstanding insulation
property. Supplied in sheets for ease of use, Finesulight is
expected to contribute to heat insulation in a wide range
of applications, including home appliances, housing, and
cooler/insulation boxes, in addition to those in the auto-
motive sector, the company’s principal market. Finesulight
also helps reduce CO, emissions when used for insulation
of factory equipment. In 2020 Sumitomo Riko’s Refleshine,
a highly transparent thermal shielding and insulating film
for windows, received the Invention Encouragement Prize
of the Aichi Invention Awards. @
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Meidensha
AES

» System realizing a safety educational program
offering non-contact hands-on experience
in the Metaverse

Meidensha and its subsidiary Meiden System Solutions have
developed a safety educational program offering hands-on
experience in the Metaverse jointly with Infiniteloop and its
group company VirtualCast. The objective of this programis to
prevent industrial accidents in manufacturing and other fields.

This system realizes non-contact education in the
Metaverse operated by VirtualCast that is similar to conven-
tional hands-on safety education. The Meiden Group has
offered hands-on safety education to employees since 2008
to heighten their sensitivity to danger in the workplace. Since
2016, the company has offered this educational program to
other companies at their sites. The COVID-19 pandemic,
however, has made it difficult to provide education to groups
of participants in a real-world environment. This system not
only enables non-contact education but also allows trainees
to experience dangerous situations in the virtual world that
cannot be reproduced in the real world. With an eye to
future content sales to external parties, the partners intend
to continue development. @
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WOMEN SHINE 'y

at SuMmIitomo

Fumiko Nakane

Mineral Resources and Products Division
Sumitomo Osaka Cement
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Joined Sumitomo Osaka Cement in 2012. Seconded
to Shuho Mining where she was involved in managing
production and shipments at a plant. In 2015, trans-
ferred to the Mining Team, Mineral Resources Group,
Mineral Resources and Products Division of Sumitomo
Osaka Cement where she was involved in mine pro-
duction forecast management etc. Took childcare
leave twice and is using the shorter working hours sys-
tem for childcare. Currently engaged in operations
related to mine development such as mining rights
management as a member of the Resources Team.
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My Treasure #nox#

Handicraft paper artworks by
her elder daughter. “She loves [
handicrafts and makes some-
thing every day. | keep them
between the pages of my diary
to treasure when taking a break,”
says Nakane. They are like a good luck charm for her.
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Women's
Advancement

| at Sumitomo Osaka Cement |
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FAn engineer developing mines
beneficial to society
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Fumiko Nakane studied geology at gradu-
ate school. As a new recruit at Sumitomo
Osaka Cement, she was assigned to lime-
stone plant operations at Shuho Mine in
Yamaguchi Prefecture, as per her request,
spending three years there before moving
to the Mineral Resources Group, Mineral
Resources and Products Division, Sumi-
tomo Osaka Cement. After having two
children and taking childcare leave for
each of them, she is now engaged in
mine development planning as a mem-
ber of the Geology Exploration Team.
“Mineral resources are important for soci-
ety. It's satisfying to be involved in ratio-
nal development and operation of mines
to make effective use of those resources.”

Nakane is the first female mining en-
gineer at Sumitomo Osaka Cement. She
says, “From my experience, gender is irrel-
evant to the kind of work | am doing.”
She also says the company’s “relaxed
corporate culture” has been helpful for
her and that she has been blessed with
co-workers who responded flexibly and
positively when she took childcare leave
and continue to be supportive whenever
she has to leave the office suddenly to
attend to her children. In this working
environment, she wants to continue fo-
cusing on mine development for the
benefit of society. @
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“Limestone is a valuable resource. | feel a sense of
accomplishment when lively discussions take place and
new ideas take wing at meetings based on the propos-
als and supporting documentation | have created about
the mine,” says Nakane.
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Sumitomo Osaka Cement is promoting initiatives to expand opportunities
for women to play active roles in the company. In addition to vigorously
recruiting women, the company has introduced a leave of absence and
reemployment system for spouse relocation as well as enhanced systems to
make work more convenient, such as through teleworking and support for
balancing work with childcare and nursing care, and is raising employee
awareness through training etc.
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