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Introduction
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The remarkable growth of the space industry,
including the breakthrough of Elon Musk’s SpaceX, is

attracting worldwide attention. The figure 1 below is a

Figure 1: Citibank forecast of the Space Economy towards 2040

Figure 2. Our Foracast of the Space Ecosomy op to 2040 Figure 33. Our 2040 Forecast of the Space Ecosomy
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report on the size of the space industry created by
Citibank, which predicts that the market size, which was
approximately 350 billion dollars in 2016, will exceed 1
trillion dollars in 2040. In addition, the US securities
company Morgan Stanley also estimates that the space
industry will expand to $1 trillion in 2040, and the
market size is expected to expand, especially due to
private demand. In this article, we will introduce how
logistics companies are responding to the rapidly

growing space business.
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Overview of Space Business
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A rocket is a launch vehicle that sends humans and
satellites into outer space. The figure 2 below shows the
scale and breakdown of the world’s space industry in
2022. The scale of the global space industry in 2022 will
be approximately $384 billion, of which the satellite-
related industry will account for $281.3 billion, or 73%.

This includes $143 billion in satellite ground
equipment (Global Navigation Satellite System: $111.9
billion in GNSS parts), $113.3 billion in satellite
services ($82.4 billion in TV), $15.8 billion in satellite
manufacturing, and $70 billion in launch services. And
as you can see, a higher proportion of businesses is
closer to end users, such as ground supplies and services,
than satellite manufacturing and launches. This means
that the market size of the equipment used and services
enjoyed by downstream (space utilization industry)™
ground end users is larger than that of the upstream (space

equipment industry) of the overall space industry **.

FHOEFEN) 2—F - E2RE3ICFLDOTW
F9, Ty 7AMN)—=20 [FELLrH0usr v MT L -
WD T Zy b7+ — 238486 1A, A - #5350
BRET—FAEH ] 28, NYKZ V=7 254F
L7 =7 LA DLEDLZ L TH M % Hig

Figure 2: Brystech 2022 Global Space Economy

The 2022 Global

Space Economy
at a Glance

Source: Brystech 2022 Global Space Economy September 29, 2023

Figure 3: Space Industry Value Chain
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The space industrial value chain is summarized in
the figure 3 below. We aim to create new value by
combining NYK Group’s data with a focus on “providing
aplatform for rocket launch and recovery from offshore”

99 %4

and “utilizing satellite data for ships and ports
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The starting point of the satellite launch supply
chain is the factory that procures satellite parts and
manufactures the satellite, and the ending point is the
storage part called the fairing at the tip of the launch
vehicle at the rocket launch site. (Generally, rockets can
be divided into 3 stages, the first is the fuel section, the
second is the extra-atmospheric transport section, and
third is the fairing section that stores the satellite, etc.) (figure
4) The trajectory of a launched rocket and the separation
of each stage from the first stage to the fairing and

satellite is shown figure 5.
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The satellite will be transported in a clean room
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at major milestones. Until now, the space industry has
been a small community, and satellites are transported
by logistics companies that are appointed by legacy
companies. The figure 6 below shows the number of
satellites manufactured and the number of rocket
launches. In the US, the transportation of rockets is
done by domestic logistics from Starlink and others to

Falcon 9. In China, domestic logistics is involved in

Figure 4: Payload Fairing
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Figure 5: Flight Sequence

Source: JAXA HP, HII Launch Vehicle*®

Figure 6: Satellite Supply Chain
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the transport of their domestically produced rockets.
But in Europe, what used to be international logistics
from Airbus and others to French Guiana and Russian
launch sites has changed since the Ukraine war to US
launch sites such as Falcon 9. (Russians use their
launch sites to launch their own satellites.) Due to
delays in the next generation of the Ariane rocket,
more rockets are being sent to US launch sites.
Electron has launch sites in the United States and
New Zealand, but international logistics needs to be
involved to send the rockets to the New Zealand

launch site.
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The Space Business in the Logistics Industry
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The logistics industry has contributed to the
space industry from the perspective of supply chain
management for rocket and satellite-related cargo.
Transporting precision parts requires high transport
quality, and large satellites are transported by
chartering large cargo transport aircrafts such as
Antonov, making it a high value-added logistics

service. (picture 1)
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Picture 1: Antonov
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Source: Yomiuri Shimbun online**
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DHL, logistics service provider, has been paying
attention to the growth of the space industry ecosystem
as a megatrend since early on and believes that the
growth of the space industry will lead to an increase in
logistics demand. In fact, they have continuously
positioned the growth of the space industry ecosystem as
one of the important trends in the “DHL Trend Radar”
published biennially by the company (figure 7).
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Furthermore, DHL’s goal is not only to provide

satellite logistics on Earth, but also to create a package

Figure 7: DHL Trend Radar*”’
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Picture 2: DHL ION Satellite Carrier*®
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of services that covers the entire satellite supply chain,
from satellite transportation to satellite orbit insertion.
DHL Global Forwarding is partnering with Italy’s
D-Orbit to enhance its satellite logistics services using
ION Satellite Carrier. (The special container in the

below picture 2 is supplied by Elital)
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Introduction of NYK Group Space Business

initiatives
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NYK added “space-related business” as one of the
new business focus areas in their medium-term
management plan “Sail Green, Drive Transformations
2026 —A Passion for Planetary Wellbeing ~” announced
in March 2023, and in April, established the Advanced
Tech and Space Business Development Team in the

Innovation Promotion Group (figure 8).
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Figure 8: NYK Medium-Term Management Plan™*®
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NYK’s space business development is proceeding
with research and development with partners such as
JAXA (The Japan Aerospace Exploration Agency) with
the aim of realizing a platform that utilizes its own
resources to launch rockets at sea and land and recover
the first-stage of the rockets at sea (figure 9). This
initiative was born out of our in-house educational
institution called the NYK Digital Academy. After going
through an incubation phase with volunteer members, it
has now become one of the company’s most

representative new business initiatives.

Figure 9: Sea Launch and Reusable Rocket Recovery

Rocket Sea-launch Reusable Rocket Recovery
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At NYK, there is a program called “NYK Digital
Academy” aimed at developing business leaders who
can drive the business and build cross-industry
relationships while creating new markets. This program
is offered to employees within the NYK Group. The
NYK Digital Academy is a program that lasts
approximately 9 months, with sessions held an average
of once a week for 2 hours. The program includes
lectures by invited instructors from the University of
Tokyo’s Center for Advanced Science and Technology,

as well as external experts. Participants learn about

essential aspects of business development and
management, data science, design thinking, liberal arts,
and other business methodologies. Through exercises,
they conduct research, discussions, and validate
business proposals related to specific challenges.
Finally, they present their findings and proposals to the

management, including the President.
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In the third term (second half of fiscal 2020) of the
NYK Digital Academy, three team members who were
working in China and Singapore at the time proposed a
project called “One-Stop Platform for Satellite Launch

using Rocket Launching Vessel.” These team members,
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perhaps due to their experience abroad, were fearless
when it came to taking bold actions. The idea originated
from the concept of using a ship to efficiently launch
reusable rockets for satellite deployment. The team
conducted interviews with approximately 30 companies
in the space industry, including rocket manufacturers
and satellite manufacturers, to gather information and
build the business proposal.

To ensure safety during rocket recovery,
autonomous navigation technology was essential to
unmanned recovery vessels. This idea capitalized on the
unique expertise of our company in handling ships.
Additionally, the technology of dynamic positioning,
which we have cultivated in our offshore maritime
business, could be utilized to securely hold ships at sea
while recovering rockets that descend from the sky.
Transporting the recovered rockets is also an area of
expertise for us.

In March 2022, we jointly applied with Mitsubishi
Heavy Industries, Ltd. to participate in the Japan
Aerospace Exploration Agency’s (JAXA) “Innovative

i)

Future Space Transportation Program and were
selected. The three parties began collaborative research
on the theme of “Offshore Recovery of Reusable
Rockets.” The enthusiasm of the team members who
proposed the idea was recognized by NYK management,
and in the medium-term management plan announced in
March 2023, “space-related business” was adopted as
one of the new businesses. In April of the same year, an
Advanced Business and Space Business Development
Team was established.

Currently, we are collaborating with group
companies such as MTI Corporation and Nippon Yusen
Kabushiki Kaisha (NYK Logistics) to leverage each
company’s expertise while working on space-related
businesses throughout the entire NYK Group. It was the
passion and flexible thinking of the team members, who
acted with enthusiasm without being constrained by
their work locations and collaborated with external

members, that led to this initiative.
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In 2022, Yusen Logistics entered into a marketing
partnership agreement with AstroScale, which aims to
remove space debris in orbit and provides full support in
terms of logistics. The company’s commercial debris
removal demonstration satellite was successfully
transported from Japan to Auckland, New Zealand (picture 3).
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Picture 3: Yusen Logistics Track Recor*"°
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Yusen Logistics has been involved in the
transportation of aircraft engines and parts for major
aircraft manufacturers worldwide, specifically in the
field of Maintenance Repair Overhaul (MRO)*". With
AS9120**/JIS Q 9100*" certifications in the United
States, Japan, and Singapore, they provide high-quality
transportation services at a global top standard. In the

future, they plan to expand their business to focus on
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rocket and satellite transportation. In recent years, there
have been efforts to tighten regulations and rules, such
as the Federal Communication Commission (FCC) in the
United States shortening the time for satellite orbit
disposal from 25 years to 5 years. This is due to the
increasing importance of reducing space debris, which

is estimated to exceed 25000 pieces™".

From the
perspective of Sustainable Development Goals (SDGs)
and Environmental, Social, and Governance (ESG), this
issue has become a crucial international concern.
Astroscale, a Japanese company, has been leading the
way in debris removal technology ahead of Europe and
the United States. It is believed that their support

activities will contribute to SDGs and ESG initiatives.
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In April of last year, YLK established the Japan
Regional Supply Chain Solutions Headquarters,
Industry Department 1, Space and Aircraft Sales
Division, and is promoting sales activities in the space
supply chain together with the Central Japan Sales
Headquarters Nagoya 1st Branch Sales Division 2. In
addition, together with the Aerospace Team (GHQ) in
the Strategic Business Development Group, which is
engaged in sales expansion activities in five regions
around the world, YLK will jointly exhibit with NYK at
the space exhibition SPEXA, which will be held in Japan
for three days from April 2024 to disseminate

information on space business development of the NYK

Group™”.
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Towards Digital Innovation
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The space industry is rapidly growing, led by
private companies, due to technological innovations
in rockets and satellites, and expanding demand for
satellites data, and the world is paying attention. With
the growth of the space industry, further demand for
international logistics will be created, and it is
expected that customers will require more complex
and sophisticated supply chain management. In
addition, by using satellite data, we will strive to
understand trends in the space industry so that we can

provide new value to our customers.

% 1 ! https://brycetech.com/reports
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Basic research and regulations such as space agencies, military-
related organizations, and industry associations (To establish
rules for offshore launch and recovery). Ground infrastructure
such as spaceports, ground stations, observatories, etc. (To
provide offshore platform services utilizing ships).
Transportation and launch-related services such as rocket
manufacturing and launch (To provide offshore launch and
recovery services). Satellite infrastructure such as satellites,
satellite constellations, exploration systems, etc.
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Satellite operation services such as satellite operation, ground
infrastructure maintenance, debris removal, etc. Satellite
environment/data utilization services such as end-user
services (equipment, utilization), satellite data utilization on
ships and in ports. The potential of combining macro-level
satellite data analysis (wide-scale, coarse resolution) with
micro-level ship data analysis (narrow-scale, high resolution)
to provide solutions.

* 4 HREHZ V—TIEINYKZ V—7, HABARSHIINYK & &G
ERCE
The Nippon Yusen Group is also referred to as the "NYK
Group" or "Nippon Yusen Kabushiki Kaisha (NYK)"

% 5 ! https://global.jaxa.jp/projects/rockets/h2/index.html

% 6  https://www.yomiuri.co.jp/kyusyu/news/20211119-OYTNT50067/

% 7t https://www.dhl.com/global-en/home/insights-and-innovation/
insights/logistics-trend-radar.html

% 8 : https://group.dhl.com/en/media-relations/press-releases/2020/
mission-space-logistics.html

* 9 ! https://www.nyk.com/english/profile/pdf/sail_green_2026.pdf
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https://www.dhl.com/global-en/home/insights-and-innovation/insights/logistics-trend-radar.html
https://group.dhl.com/en/media-relations/press-releases/2020/mission-space-logistics.html

%10 : https://www.yusen-logistics.com/jp_ja/insights-news/press-
releases/16806

%11 : Maintenance Repair Overhaul : ¥4 - #if5 - &+ —/N—F—
Maintenance Repair Overhaul : Maintenance Repair Overhaul :
Maintenance, repair, and overhaul
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The quality management system standard aims to provide
consistent, high-quality products and services and improve
customer satisfaction.

*13 B~ AT A Y P Y AT AOERBUETH SISO 9001IHLZE « T
K OB 7 SN AT D FEORFIE A BN L 7B L2 - T Ot
FESECTHEH 3 2 B LiBiicid. 2o HW O R LB A
ARDHNTEY, FERFIIIISO 9001D1.5512H 720 5
This is a standard that adds specific requirements for the
aerospace, space, and defense industries to the ISO 9001,
which is an international standard for quality management
systems. In these industries, strict quality management is
required for products and components used in aerospace,
space, and defense applications. The additional requirements
in this standard are approximately 1.5 times more stringent
than those of ISO 9001.
https://www.yusen-logistics.com/jp_ja/resources/press-and-
media/46687

*14 D EALOemB O A= 277 OHEEHL (Note) FERHZAIT T %
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The estimated number of space debris with a diameter larger
than 10 cm.

(Note) The actual removal of large space debris is planned for
Phase 2 of the Commercial Removal of Debris (CRD2)
demonstration. The current mission focuses on the key
technology of approaching debris (rendezvous) and
demonstrating close proximity operations.

%15 : https://www.spexa.jp/tokyo/en-gb.html
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(Background)

After working in the container vessel regular trade division,
harbour terminal division, and research division, I am currently
involved in research and development of offshore recovery for
next-generation reusable rockets in the Innovation Promotion
Group. I am also a visiting researcher at the Japan Aerospace
Exploration Agency (JAXA). My expertise lies in harbour
terminal management and operation, as well as macroeconomic

and international situation analysis.
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