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昨今、民間企業による通信・リモートセンシング衛星のメガコンステレーション計画の発表により、低軌道におけ

る衛星運用が注目を集めている。２０２０年代中には１万基以上の人工衛星を低軌道に打ち上げる計画が発表

されており、既存の宇宙デブリの自己増殖と相まって、今後の低軌道の混雑化は不可避である。 
また、今年６月に発表された米国の大統領令や議会の下院法案により、民間の宇宙状況把握の役割に関して

は、長年にわたり宇宙の交通管理を担ってきた国防総省から商務省への移管が具体化しつつある。 
これらの動向は民間の宇宙状況把握において新たなリスクとなるが、同時に新たな事業機会も生まれてくる。

我々はコミュニティーとしてその両面を的確に理解し議論する必要がある。本講演では低軌道における宇宙デ

ブリによるリスクを体系化し、各種のデータや予測を基にそこから生まれる事業機会を定量的に評価した上で、

今後のビジネスの展望を提示する。 
 
Recent announcements of planned satellite mega-constellations for telecommunications and remote sensing 
applications have attracted interest toward the operation of satellites in low Earth orbit (LEO). Over 10,000 
satellites are planned to be launched in the 2020s and combined with the natural growth of the space debris 
population, congestion in LEO is inevitable. 
Furthermore, with the introduction of the recent space policy directive and house bill in the United States in June 
of this year, the transfer of commercial space situational awareness (SSA) functions from the long-time custodian 
of traffic management in space, the Department of Defense, to the Department of Commerce is materializing. 
These trends will introduce new risks for commercial SSA while also creating new business opportunities. We, as 
a community, need to accurately understand and debate both aspects of this trend. This talk will systematically 
examine the risks posed by space debris in LEO, quantitatively evaluate the resulting business opportunities based 
on various data and projections, and finally present a forward-looking view of emerging businesses in this 
domain. 
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The views, information, and opinions expressed herein are 

solely those of the presenter and do not represent the views, 

information, and opinions of their respective afÞliations.
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Introduction - WERU Investment
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01 
Japan’s First 

University AfÞliated 
Venture Capital Firm 

(since 1998)

02 
Focus on 

Early Stage & 
Global Market

03 
Research Driven 
Investment Style 
(Tech & Market)

WERU
Investment

Key Topics

!1

Who am I??? 

What are the key market / environment / political factors 

driving demand for commercial SSA? 

What is the status of the industry for commercial SSA? 

How can we quantify the market size of commercial SSA?
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Introduction - WERU/KG Collaboration
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Key 
Partners
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Introduction - Kanematsu
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Kanematsu Corp. embarked on space related businesses in the early 2000s. It began handling 
satellites and satellite components and has enhanced its lineup of products related to space such 
as satellites, TT&C ground systems, and downrange stations. 
We expanded into a new business area, satellite launch service, which bridges the ground and 
space. Demand for small satellite launches is expected to growth steadily. We will meet this 
demand by offering launch services using Vector’s launch vehicles in and outside Japan.
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Key Factors in SSA - Megaconstellations & Small Satellites
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Key Factors in SSA - Megaconstellations & Small Satellites
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Key Factors in SSA - Debris Population
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Future Projection

Source: Liou, J.-C. et al.

PMD and ADR are 
absolutely necessary for 
long-term sustainability 

… but in the near-term, it’s 
much easier to get the 

*expletive* out of the way

Source: Liou, J.-C. et al.

Key Factors in SSA - Debris Population
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Historic Data

Source: Liou, J.-C. et al.

First 50 years of space 
development has steadily 
increased the number of 

on-orbit objects
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Key Factors in SSA - Policy and Legislation in the US
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Key Factors in SSA - Policy and Legislation in the US
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Emergence of Commercial SSA
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Emergence of Commercial SSA
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Estimating the Value of On-Orbit Assets
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Constellation # of Sats Sat Size Value per Sat On-Orbit Value

SpaceX (LEO) 4,425 ~400kg $2~4M $8.9~18B

SpaceX (VLEO) 7,518 ~400kg $2~4M $15~30B

OneWeb (Base) 720 ~150kg $1~2M $0.7~1.4B

OneWeb (Exp.) 1,260 ~150kg $1~2M $1.3~2.5B

Boeing > SOM1101 2,956 ~200kg $1~2M $3.0~5.9B

Telesat 117 ~200kg $1~2M $0.1~0.2B

LeoSat 108 ~1,000kg $20~40 $2.2~4.3B

Kepler 140 ~5kg $0.3~0.6M $0.042~0.084B

“EO + Various” 2,600 5~500kg $0.5~1.5M $1.3~3.9B

Market 
Size Pc

Asset 
Value= X

$30~60B in new on-orbit 
asset value in LEO

Estimating Commercial SSA Market Size
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Source: National Research Council (2011); emphasis added

First Order Approximation of 
Commercial SSA Market Size

Market Size
Annual 

Probability 
of Collision

On-Orbit 
Asset Value= XS/C 

Design Insurance Commercial 
SSA

≈ Risk ≈ Consequence= Pc
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Some Caveats
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First order analysis made key simplifying assumptions: 

* Only considered a subset of LEO assets at risk 

* Only considered the value of the satellite itself 

* Only considered collisions with ~20k tracked objects 

* Assumed a box size of 100m X 100m for all assets 

Inclusion of existing on-orbit assets will 
increase the total value in LEO 

Inclusion of launch costs and cash ßow of asset 
will increase the total value in LEO 

Better sensitivity of commercial SSA will show 
higher probability of collision with small debris 

Better accuracy of commercial SSA will allow 
for smaller box sizes (= less potential collisions)

Market Size
Annual 

Probability 
of Collision

On-Orbit 
Asset Value= XNet Effect:

Quantifying Realistic Debris Risk
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Type of 
Constellation Orbit Altitude Probability / m2 Probability

Telecom 
Megaconstellation 

(High LEO)
1,000~1,400km 2~4 x 10-6 0.02~0.04

“EO + Various” 
(SSO Type Orbit) 600~900km 6~13 x 10-6 0.06~0.13

Telecom 
Megaconstellation 

(VLEO)
~350km 1 x 10-6 0.01

Source: Steel, D. (2015)

single digit % per satellite probability of 
“close” near misses for most constellations 

(assuming 100m X 100m box)

Market 
Size Pc

Asset 
Value= X

At minimum, $650M~1.4B in 
aggregate risk exposure that can 
be addressed by commercial SSA 

(i.e. VC-backable business)
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–me

The power of commercial SSA is in the uncertainty of orbits.

–Jeremy Bentham (18th century British philosopher)

The power of the lawyer is in the uncertainty of the law.
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