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1. Introduction

Advances in technology over the last few decades are making space more accessible than ever
before. An increasingly wide array of governments and private actors can build, launch and oper-
ate their own objects in space and reap the benefits of this unique vantage point. Yet while much
of this technology is for scientific or commercial purposes, it is also enabling new capabilities
that can disrupt or even destroy space objects. The emergence of “counterspace capabilities”
means that the actions of even a few actors in space could have wide-ranging consequences for
all, including civil and commercial entities. Moreover, such a disruption would have considerable
impacts on Earth, including economic and geopolitical ones. To this end, Member States of the
United Nations are actively working to find multilateral solutions that can strengthen stability in

space and help ensure the long-term sustainability of human space activities.

2. Parallel trends

There are several trends that make current developments in space security worrying for the inter-

national community.

First, space activities are increasingly vital for daily life. People all over the world rely on satellites and
space systems for applications such as geo-location, earth observation and telecommunications. To
give an idea of the scope of human dependence on space, the global space economy was valued at
USD360 billion in 2018, including government budgets, as well as commercial launch, manufacturing
and other space services.” By all indications, this economy will continue to grow for the foreseeable

future. This dependence on space is also true for modern military forces, which use space capabilities



as a force multiplier. Military satellites today enable large-scale coordination between units in the field
through reconnaissance and telecommunications. They also play an integral role for strategic forces,
including early-warning detection and missile targeting. As such, space capabilities play a critical role

for all modern militaries.

It is, therefore, not altogether surprising that a second trend is gaining momentum, namely the devel-
opment of counterspace capabilities as States wish to protect their assets and perhaps, in the event of
conflict, deny adversaries the use of theirs. These are capabilities that can deny the benefits of space
objects and systems to rivals. The underlying technologies that may allow them to do so emerged
almost as soon as human space activities began, but the technology has proliferated in the last decade.

These capabilities can be divided into several technical groups.

The first are those that disrupt space objects but do not cause physical harm, which includes jamming
of electromagnetic frequencies or even hacking a satellite. This type of disruption is relatively low-cost,
and the requisite hardware is now widely available. As such, it is notable that there has already been
a considerable increase seen around the world in the amount of electronic and cyber interference

. . 2)
targeting space objects.

The second major group of counterspace capabilities are those that can physically harm a satellite, or
even destroy it. These include weapons such as ant-satellite (ASAT) missiles—typically an adapted mis-
sile interceptor—that can physically strike and destroy a space object.3) It can also include high-energy
lasers that can reach temperatures high enough to burn a hole through a space object, permanently
damaging it.4) It could also take the form of a co-orbital vehicle, namely a manoeuvrable spacecraft that
can approach and engage another satellite, potentially destroying it.S) Co-orbital vehicles can also be used

for peaceful, utilitarian functions, making them especially difficult to asses in terms of threat capabilities.

This latter group of counterspace capabilities raises particular concerns because when used, they can
generate a considerable amount of debris. As seen in several incidents involving the testing or demon-
stration of ASAT missiles, the resulting debris will spread considerably in low-Earth orbit (LEO) and can
remain in space for years, depending on how high the intercept took place.6) This debris then becomes a
threat for any other space objects in the vicinity, including the International Space Station. Despite these
consequences being well known, several countries are actively pursuing this type of technology, including

7
the US, China, India and Russia. )
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Whilst all the technologies listed above target and disrupt objects in space, there is a third group
of technology that appears to be driving the development of counterspace capabilities, and that
is space-based missile defence. Since the 1980’s, the US Government has sought concepts for the
development of a network of satellites that will detect and launch missile interceptors at incoming
missiles.s) This concept proved to be too expensive and technologically unfeasible. Many of these
longstanding criticisms are still applicable today. Nevertheless, the US Government continues
funding feasibility studies for such technology.g) Moreover, it is not clear whether it can be verified
that space-based missile interceptors are, in fact, interceptors or whether they can be repurposed
to strike targets on the ground. While some argue that space-based missile interceptors are un-
likely to ever become a reality, it is a threat that generates concerns in some other countries.]o)
The possibility of such a capability makes it less likely that rivals will be willing to give up their ASAT

technologies, particularly the destructive kind.

Considering all these developments, a number of countries are seeking to protect their space
capabilities and to be able to engage with other space objects in a defence context if necessary. In
addition to the US Space Force, France,m Japanm and IndiaB) have all signalled that they intend
to establish their own dedicated space units or agencies for the development of “space warfare
capabilities”. It is likely that other countries will follow suit. If so, it will be more difficult to argue

that it is still possible to “prevent an arms race in outer space”.

3. Recent UN Initiatives

Aware of the threats posed by emerging space capabilities, as well as a possible arms race in
outer space, UN Member States have tried to engage with these challenges through several

multilateral initiatives in the last two years.

The first initiative was Subsidiary Body 3 of the Conference on Disarmament (CD), which met
throughout 2018. Prevention of an Arms Race in Outer Space (or PAROS) has been a long-standing
agenda item for the CD, but in the last two decades it paid relatively little attention to this topic
as compared with other issues. In 2018, the CD tasked Subsidiary Body 3 with examining possible
ways forward on the issue.m) Chaired by Ambassador G. Patriota (Brazil), this Group met seven
times throughout 2018, ultimately producing a report which outlined some of the challenges to

) . . . L, 15
space security and identified areas of convergence where progress might be possible. )



Unfortunately, the CD was unable to reconvene the Subsidiary Bodies in 2019, but the work achieved is

still of value in guiding discussions and efforts beyond the CD.

One group that benefited from the efforts of Subsidiary Body 3 was the UN Group of Governmental
Experts (GGE) for further measures on PAROS. This GGE was convened to explore possible elements of
a legally binding instrument related to PAROS.16) 25 Members were appointed to the GGE, which met
in Geneva for two two-week periods in Geneva (August 2018 and March 2019). This GGE examined
several aspects of space security threats, including issues such as the definition of a “weapon in space”,
what is an “attack” on a space object and different approaches that might command consensus among
the international community. Unfortunately, this GGE was unable to reach consensus on a report. How-

ever, an intersessional report (presented to the UN first Committee) produced considerable material

. . . . 17)
that might serve as a basis for future discussions.

Finally, the UN Disarmament Commission decided to take up the issue of voluntary transparency and
confidence building measures (TCBMs) as a part of its work programme for the 2018-2020 period. The
purpose of this initiative is to find practical ways to implement the recommendations of another GGE,
on space transparency and confidence-building measures (TCBMs), which issued a set of recommen-
dations in 2013. Unfortunately, the UNDC did not come to any new findings in 2018 18 and was unable
to meet formally in 2019. However, it hopes to meet in 2020 in order to engage in further substantive

work.

It should be noted that the UN Committee on the Peaceful Uses of Outer Space was able to agree on 21
Long-term Sustainability Guidelines. These are non-legally binding guidelines that States can voluntarily
implement in their own space programmes to ensure long-term sustainability of space activities.]g) The
Guidelines are presently being considered by the General Assembly for formal endorsement. While not
being strictly related to space security, several of the Guidelines are relevant, including the registration

of space objects, avoiding intentional destruction of objects in orbit and the sharing of space policies.
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4. Looking ahead

As UN Member States consider how best to move forward, several ideas are emerging that might set
the basis for short-term solutions to space security challenges. One idea that could be addressed either
in the CD or in the First Committee is that of ASAT test guidelines. As noted above, even the testing of
destructive ASATSs can lead to the creation of space debris, which poses a threat for all space objects.
One way to mitigate such threats is the establishment of explicit guidelines that set limits or parameters
for such tests, thereby mitigating the threats to other actors. One example of what simple guidelines

could look like were published by UNIDIR last year, which proposes the following:

0 No Debris: if an actor wishes to test ASAT capabilities, they should not create debris;

0 Low Debris: if an actor must create debris during an ASAT test, the test should be carried
out at an altitude sufficiently low that the debris will not be long-lived; and,

0 Notification: actors testing ASATs should notify others of their activities (even if they
are not completely transparent on the motivation behind the test) to avoid mispercep

20
tions or misinterpretations.

This idea of ASAT test guidelines could be a viable one, not least of all because the space objects of all
States, including those developing ASAT missiles, would potentially be at risk from debris generated
by such tests. States interested in developing the technology would not be prohibited from testing,
so long as it is done in a manner consistent with the guidelines. This approach could command sup-

port from several major military space actors, as well as governments and industry around the world.

Another idea that could command widespread consensus is that of space traffic management.
At present, it is difficult to say that a particular object is acting in a threatening or hostile way
because there is no standard for how a space object should act. This is especially true of co-or-
bital vehicles, which can approach other space objects to repair, refuel or even spy on a satellite.
By establishing baseline norms of behaviour, it will be easier for States to monitor those objects
that behave inconsistently with space traffic management rules. Indeed, an examination of the
discussions at the recent International Astronautical Congress, held in Washington DC, indicates
that the majority of space actors (especially commercial ones) would favour the adoption of
space traffic rules. Such a framework could be adopted as a safety mechanism, drawing in addi-
tional support from the wider space community. By establishing such rules, UN Member States

could also increase transparency and confidence among space actors.



These are only two ideas that could be taken up at the multilateral level and serve as short-
term objectives to strengthen space security. Others exist, but these ideas have the benefit of
being verifiable based on existing space-situational-awareness capabilities. Given the types of
telescopes and radars that exist today—among both governments and the commercial sector—
space objects in the most populated orbits can be detected, identified and tracked.m Given the
low levels of trust that exist between major space actors today, the advantage of effective ver-
ifiability might make these proposals sufficiently attractive for widespread support. By focusing

on these limited options, UN Member States might be able to increase the likelihood of achieving

tangible success in multilateral negotiations.
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Space Governance: Security Drivers =) Y

1. Introduction

Outer space has become an inalienable part of our lives today, whether it is using GPS for seeking
directions or the expectation of seamless communication or predicting weather. The impact of
space increasingly on military and security matters is particularly noteworthy. Yet, we do not
entirely appreciate the challenges that threaten what we take for granted unless urgent measures
are brought in to ensure safe, secure and continued access to outer space. Many of the threats to
outer space, especially from military competition, that are witnessed today are not new and have
existed in the past. However, the circumstances appear to be quite different and countries have
shown greater inclination and motivation to develop and use weapons that could threaten the
common use of outer space. Given the heightened sense of competition and rivalry among the
major space players, even technological developments for peaceful applications such as satellite
inspection, refueling and repair (on-orbit satellite servicing) or technologies to clean up space junk
are seen with a lot of suspicion. But any disruption of services or destruction of space assets will
have a much wider impact than at any time in the past. Given the extensive dependence on space
for civilian and military operations, offensive or defensive use of space will affect not just security

but the impact will be felt across the social and economic domains, and across continents.

2. Key Challenges

Challenges in outer space are growing and varied. Despite the rhetoric and official positions, all
the key space players are developing and adding military elements to their space programmes.
Of course, there is a security rationale for much of the developments, because this primarily is

driven by a fear that inaction will leave them unprotected. There is a constant effort to stay



competitive and achieve parity. The changing regional and global power dynamics as well as the mil-
itary balance are important determinants. There are five important challenges that we face, and if we

have to maintain space as a commons, the global community needs to address these expeditiously.

First, the growing number and types of actors in outer space. Today, there are more active space
players than ever before and the crowded space includes an increasing number of satellites as well
as satellite debris such as old rocket bodies and mission-related debris. According to NASA, these
include more than 21,000 debris pieces that are larger than 10 cm; approximately 500,000 of siz-
es between 1and 10 cm; and ones that are smaller than 1 cm exceeds 100 mn. Travelling at speeds
of about 17500 miles per hour, even a small debris piece can damage a satellite or spacecraft.
Space debris is already a significant problem challenging outer space activities, specifically the
International Space Station (ISS). Despite the high population of debris, there have been relatively
fewer incidents of collision in outer space. In 1996, a French satellite was damaged by debris from
a French rocket which had exploded a decade earlier. In 2009, the US Iridium satellite was hit by

a defunct Russian satellite, resulting in the creation of more than 2,000 pieces of trackable debris.

In addition, there are also different types of actors in outer space. Several countries in the devel-
oping world have just begun to understand the importance of space and how it can change the
lives of millions of people. This makes outer space crowded and congested. Moreover, space is no
more the sanctum sanctorum occupied by state players - there are commercial players and educa-
tional institutions. Private sector participation in outer space has been a phenomenon dominated
by the West but this is changing rapidly. Growing private sector participation in Asia including in
China and to a lesser extent in India adds a new dimension to outer space affairs. China’s Link-
Space, LandSpace and i-Space are making quick progress with significant support from the Chinese

7
government.

The second is the accelerating pace of militarization, an issue that needs to be addressed. This
is a reflection of the increasing number of advanced military space programmes in Asia and be-
yond. It is true that most militaries around the world use space assets for a number of passive
military applications including communication and intelligence gathering. But the trend towards
weaponisation in outer space is particularly worrying. Weaponisation is still a threshold that has
not been crossed but the international community has to work together fast to prevent this.
Great powers have a bigger responsibility in developing consensus so that they are able to frame

new global norms to address this.
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The third is the proliferation of small satellites - mini, micro and nano-satellites - launched by
states and non-state players that have added significantly to the challenge of crowded space.
There is also a global trend to break down the bigger constellations into smaller ones. Given the
security challenges and the possibility of one’s satellites being damaged or destroyed intention-
ally, smaller satellites offer the opportunity to launch satellites on demand. This becomes easier
with small satellites because the preparation time to launch these satellites is much smaller and
the overall cost is much smaller compared to big satellites. But the biggest challenge with the
proliferation of small satellites is the difficulty it adds to the problem of detection. Satellites are
becoming essential for conventional military operations in ensuring well-coordinated tactical
operations and for myriad other uses. Given the scale of requirement by the militaries around

the world, the trend towards small satellites is unlikely to end.

The fourth, growth of counter-space capabilities is a major challenge in the space security realm.
While space was part of the intense political competition between the two superpowers during
the Cold War, the use of space was restricted to strategic operations such as strategic intelli-
gence gathering, nuclear attack early warning and executing arms control agreements. With
more countries relying on outer space, especially for military applications, it is also leading to
the development of counter-space capabilities that would attack this reliance. This has begun
to play out particularly among the big three players in the space domain - the US, China and
Russia. With a heavily networked US military operating in the Indo-Pacific spaces, China was
keen on identifying a weakness that will cripple the effectiveness of US military operations.
More than a decade ago, Beijing concluded that US’ heavily space-networked systems will be the
biggest vulnerability that China will be able to target. This gave spurt to China to first conduct
its anti-satellite (ASAT) test in 2007, which has been followed up with a number of other count-
er-space capabilities including electronic and cyber warfare capabilities that have emerged as
new threats in recent years. 2 A return to ASAT testing, after a gap of more than two decades,
along with the growth of other counter-space threats is making space a lot more competitive
and contested than before. Not only did the Chinese ASAT test create a large space debris cloud
but it also gave reason to other countries to demonstrate their capabilities - the US" ASAT test,
Operation Burnt Frost in 2008 and Indian ASAT test, Mission Shakti in March 2019. Unlike the
Chinese ASAT test which has resulted in long-lasting debris due to the high altitude at which the
test was conducted, the US and Indian ASATs were done at an altitude under 300 kilometers,

which will allow the debris to burn up in the atmosphere in a few months’ time.



The final challenge flows out of the above. | would argue that China’s first successful ASAT has
had a big cascading effect in Asia and beyond. China managed to break a two-decade long
unwritten moratorium on ASAT testing, which has prompted others now to go down the same
path. It also has led to a reorientation towards greater insecurity in space. Most recently, France
has begun to develop a defence space strategy that entails the development of a “large Space
Command” under the French Air Force. ? The Command, as announced by President Emmanuel
Macron in July 2019, will come into existence on 1 September in Toulouse, south-west France.
One of the key principles driving the new strategy is that of self-defense, with the Armed Forces
Minister Florence Parly explaining that “If our satellites are threatened, we will blind those of our
adversaries. We reserve the right to choose the time and means of the riposte: it could imply
using powerful lasers deployed from our satellites or from patroller nano-satellites.” 4) France
has already allocated $4 billion (3.6 billion Euros) for the Command and it will get an additional
financial allocation of $780 million (700 million Euros) by 2025. This is possibly a sign of things

to come.

Meanwhile, Japan has sought funding for developing an interceptor capability in the next year's
budget. > Growing concerns around China’s military space prowess has triggered these new con-
cerns in Japan. The Japanese government made a case for developing an interceptor capability
by saying that China has reportedly developed a satellite fitted with a robotic arm and that Japan
should develop its own defense capabilities in order to deter attacks on its space assets. The gov-
ernment plans to make a final decision on this by the end of the next financial year so as to launch
the system by the mid-2020s. India too has been making slow changes to the way it approaches
space. While there has been no change in the official stance, there have been important changes
on the ground in the last one decade. One of the big determinants for the changed approach
is the growing military space profile of China, including its ASAT and other counter-space capa-
biIities.6) India, albeit reluctantly, had to respond to the changes in the Asian space domain so
that it is not left lagging behind in a critical national security technology realm. In addition to the
demonstration of its ASAT capability, it has been launching dedicated military satellites to meet
the growing demands of the armed forces.7) In terms of the institutional architecture as well, India
has been making changes. In one of the first instances, it established an “Integrated Space Cell”
within its Ministry of Defence in 2008. Earlier this year, the Modi Government went on to estab-
lish the Defence Space Agency (DSA) as a first step towards the establishment of a full-fledged

8) L ) - )
aerospace command. ~ Therefore, countries like India and Japan that have traditionally believed
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that outer space should be used only for peaceful purposes, have had to respond to important
) ) ) 9) ) )

changes in the Asian neighbourhood. * Thus, the changes one sees in the outer space domain

is also a reflection of the terrestrial politics and the changing balance of power dynamics in Asia

10
and beyond. )

3. Global Governance

All of the above challenges should serve as an important warning to develop an effective outer
space regime. However, today, there is no clear solution in sight. Lack of consensus among

major space powers has become a significant hindrance in having meaningful conversations.

While the existing global mechanisms including the Outer Space Treaty of 1967 have been
useful to a large extent in managing the sanctity of outer space as a peaceful domain, these
mechanisms have certain ambiguities and loopholes that need to be addressed. Most of the
existing institutions and measures were developed at a time when the threats and challenges
were significantly different. Therefore, the prevailing measures have flaws. For instance, they
have become far too expansive in their scope and interpretations - how, for example, do we
define ‘the peaceful use of outer space’? Lack of definitional clarify on terms like space weap-
ons or weaponisation have become seriously problematic and these need to be addressed in

a future mechanism.

There have been several recent efforts to address these problems in the past decade but none
of them have seen meaningful progress. Some of the recent efforts include the Russia-China
sponsored draft Treaty on the Prevention of the Placement of Weapons in Outer Space, the
Threat or Use of Force against Outer Space Objects (PPWT), originally proposed in 2008 (with
a revised text introduced in 2014); the EU-initiated International Code of Conduct for Outer
Space Activities (2010), the 2013 UN Group of Governmental Experts on Transparency and
Confidence Building Measures (TCBMs), the 2018-19 GGE on further practical measures for
the prevention of an arms race in outer space (PAROS). The acrimonious nature of relations
between major powers has peaked to such an extent that the 2018-19 GGE PAROS could not
even produce a consensus document at the end of the one year term of the GGE. A number of
western countries led by the US believe in non-legal political instruments such as Transparency

and Confidence Building Measures (TCBMs) as the way forward whereas China and Russia have



11
led another group of countries that have reiterated their preference for legally binding measures.

Finding a middle path between these two groups has not been easy.

Space is truly a global common and it is also limited in nature. Unless urgent steps are taken to
address the current and emerging challenges and threats, safe, secure and sustainable access
to outer space will become a significant problem. Given the contentious nature of great power
relations, which is unlikely to change in the near term, we need to explore other options and
pathways forward. One such option might be to survey the role of middle powers in using ev-
idence-based technical means to ideate possible solutions. Technology-aided evidence-based
initiatives could also possibly gather support from the great powers, eventually. Middle space
powers such as Australia, Canada, India, Japan, South Korea and Switzerland should try to un-
derstand the feasibility of such an option. These countries are also by and large resourceful and
possibly could fund studies on global governance aspects that are forward-looking and not tied
to great power compulsions. They can also support monitoring and evidence-based verification
work, which could eventually build up support base among the great powers as well. Such
efforts may not bring immediate results but they are important steps in building confidence

among the great powers through evidence-based and technology-aided solutions.

oz
2
re

SkS|

72019 6 33

Il Q| MEIHEY

Space Governance:
Security Divers

11. For a perspective on how
TCBMs can help generate great-
er confidence in each to work
on legal measures, see Rajes-
wari Pillai Rajagopalan, “TCBMs
for a Sustainable Outer Space,”
presentation to the Confer-
ence on Disarmament, Gene-
va, 7 June, 2018, https://unog.
ch/80256EDD006B8954/
(httpAssets)/5D28719E45F-
62914C12582A500410385/%-
file/180607-TCBMs-CD-Ra-
ji-Speaker+Notes.pdf



Space
Policy &
Research

I Ol 24RO







36 Space Policy Research

oxWEIZ|o| LH Tl Mat

o= 1. M2

sRgEezATe

EFMEl 195743 4210| ££0| Q1N AZEL|T 52 HASIBIA, QBE S22 230] H2(access)
=]

joonlee@kari.re kr SHA =D, T30 a2t SHAE|E QIZkat ALS|E F8dts Yol F0|E MEL|ofof & 2o
———
AE LA = QI

K
N
o
o
o
[
el
un
k=)
>
rir
40
BN
=2
Rt
|0
El
ofm
rioh
iga}
Ao
=
i
kJ
ro
=oé
o
rot
inl
rir
1o
r\.l
>
ol
=2
Rt
>
N
w

20064 2x|R38t5|(International Academy of Astronautics)OflA RFnE0f CHSH 25t A
EHTMQI “Cosmic Study on Space Traffic Management’E& LHHAM RFDE 2| 0|47 BAlS

27| AERER| R D7bK| = HAE 2R 2 QUK = Kl= RFICH

At2|ofl M TIX|SHA| =0I5t7| AIZFRICE

ofm

2 BEIMME FuEE2((Space Traffic Management)Of CHEH =2l9| HiZ, LFunE2t2|Qf Ly



Aol LFHS2 WetX|Ao] G, AMA| 2212 43, Z22| A=d 15 S HluwX FXIHO[AL =

b

FetaXel HolM M3 SRt 2=, gRto] Z7ietEet A AR, SHE, JRHsl, 714,

Y, s, Y S Cidet 2ot ZEEA| =AM, OlxlE =7t &4 3 =elof 4o Fut 2H

oF 2H20| ACH= QA0 Zhite|A ofof mef HE Lie THRIM @3

mlOII

FSOfl FI0EA =HM 2

50| 253l =t 2018 RFES=2 887i=0f O|2H| =[HA, 10 Tof| Hlal 79f 28y

2) FXY2|2| 2t

SFETO B7te ?l4el 7t= AZE|L, Ol Lot @FM|7|9] STt AZEL /g2 +HE
L5t 02 =0 ot S =|7{L, HH3| Hotsto] X712 TIshM AEICHD s #4

ZE|= 20| ES0|0M, ZXIE Op7[5HA| Eltt 53| 8= Cet 21 g712]e] S=0ILt 2/ SEHADIA

Y HAE ot IHH 552 AEE +F0 =Eet 0] AHHO|T 10cmea 0l¢2] 2= < 23,000

TR, St7|22 2T YR E0| HAt A4S, JYsETA, oldls 72 27|19 f14dE =74
27 2HE & A= MY0| =[QUTt Ol FREXIRIC RFHSS oMM stu, HM7|Y S Crfst =

M9l A¥sh= E CHE H|EL|AR AR =0, J70] 282N ZZ 2YO|C} Space XAts S
2 st =AM E 12,0007 28 A&lg 0] ALSLILS|(Federal Communication Commis-
sion)2| ¢! &2 dt Ql=H|, 2019 108 £7+2 30,0007HE A1AH T, 0[of a2} 0] AYSAI
3|7t MO R Fht HiE 1 H T HiEE Heots ZMSUARTU)O Space XE sl =X|aH &
A2 QFFUCE OnewebAh= QIE{LIEAIS 2|5l 650712 ZAHQIMS YAl 2Pet Al&lg 2tn 1

2019 22 67HS ZAISH HE QUL 0[Qof = H2 7|YS0| ZEPIEE A=st Tk

Yal
o

i
re

s}

0:

H

11l 0]

<2019

s 37

=4 A
Fusa|ol e
af



38

1. ol 2 - H|A

e

Fus#|ol g
at

o

240

Space Policy Research

SINTES S8 CIgat HI0| FETUIN, 7IYRIS0| 2FHE0| HIHOZ Hofst| AISCH

EXI5|AFRl Morgan StanleyAt= S| 3,500 2{Q1 LZA|EH0] 2040FH0|= 1.1 E2{0f| St
2 0|0, O FQHUISH o 2E 4100 Ha2{of] ZE Zd0[2ta of| SstQICt 0245t o S0l E

0| RFES0| #2US HEY = A= 2 AMYO0| Elt= QA0 HAHM 7Y S0| ATHRIM 2

LFnEa2|(Space Traffic Management)2| 2 40| CHaiA= B2 27150| St JUS0lE, Y=t

RFnEeR] XAH|Q| Fe|(definition)ofl ChshM= S & FE217F =0 UK 5Lt

‘LFusHLE 2F2(nto) 2, 2F0M2(n) 2& I LFZREQ (from) Pt Sh= U0,

=2|HQI = Fupede| sl 810], o elishs A s EEishs 2#| 71e%, WA Hias ettt

4. QEDERIO| LI

—
1) LF29|(into) ™2
PER0| YOS WA MEE| SFEZ FIQSH= CHANIXIZ 2|0jgict,

a) 2rAt

X EEAIEHA| O M = S8 W S 22| (Air Traffic Management)2| 2FH0{| M, HIZ{0] Et=o| AELL A

:IOI=I
i
DE
oj

_I
=z
9
>
=
o
of
on

H) U NOMARINGHHEER)E &

=I0|=|
og
0K

7| 9 Mato| S30] o
30| £|X| =S FRIS FHICE Bt 25 BHAT2ZE 0|0 BEFHHCOC0] 2U04A, O
Ofl ket SEA} ROl SAYUA| S SAPHRE ALRTHQAE2(0} 9|0 AIERSHEE 5t Ur
w5t QX2 0| e B 2 DEBEIS st SESH| S (registration) T, WAH|Q| ehxip]

£ Zatst YAts|7Hpermit, license) S EAMCHA|0| M Z EsHOF ot= 2i|&of| sHESHCE



b) EAt S| Cislof E HE

SrATO] YO TS A £ S0 Y#0| CIASHE|LD JUEH|, RAPMHIAH|IE EY =20] 7| YA X+

o
[

. Ol#x 2M- Hled

o
[=2
il

ol O|ZO{X|HA SpaceXAtet ZH0| HIAHIE 4Z|OZ 0|FA|F|T 1THS CHA| XAt 2 4xlat2
(vertical landing)A|7 = RAFZ BEARK|Q| Z7HEFO|LY, Virgin GalacticAteb 20| S22 |0 RFEME AN S

E7HM L A E0IM 2E2[AI7 1= SSEAHES =@I0] 0|F0{X|12 Tt 0] B2

FuEHelo| g o
=13

o

, LEARA] 12H0 Lt Bf 7Y
8 37| Ef=2 Y30|Lt FeliE FOMA| == 51, o570 20| Js FX| =S 23
Of 3ttt M S 2 m Ef=ol YEL Falio| 432 XLts 0= OFF| &322 ZA7 =HEA

OF ePHE|Xl= URIT, BE 100km7} HiE &3S XLhs ER0ll= RF2 7HFsh= 0] LErH0|

01M Bx|EHEYo|Lt EFe| BLio| HBElx]

rr

0 9%0| 3

g0t 23 Aot AHSME 2 S0 EHEE HIZL AT EALIEAM, IHEHc=z
dAE &gsliof sttts FHO0| 253 s o1 . &, EHE7E 2F0f sig==Xof chsh 2

0E
40
=
2
n
2
N
|0
fu
0ok
OH
r_*i
o
>
_|
]
=
a
=
Q
p
Q
[oe]
(0]
3
)
|
=
0x
HI
=
1A
[0
|-ru
rr
o
>
o
m
=
o

ts71)e A8 22 SIS YO, HHZE sig=712] &Yool HExofjof & A
02, gtof @x0f S EILIH 7K S2t7te S¢tolls g3 s eE|(Air Traffic Manage-

ment)7t siE = X2, RF0| M= 2F WS Et2[(Space Traffic Management)”} si{2H=|0{0F 5t

WAL OIS & 92 S2P7H E0IN B, £212 sk Z2t I, olu Efo] ANE =
o IAUBOf0| ufe} LAL20| RIS Ko} BICF o WA UAIE| D HAHOR BjHS she
AL 164 o1 & 2|0 AYOR Hatspi| St 25 WAK|ZEE 4 km Hofzl o2

HoI5tE 2, HokRIRIE HES| AlLtstod QI =0 LlshE Y5IX| 2= L= 2slof SHot

2) RF0j|M2| (in) 28
LF0|M| 282 ?14Zt B SlulLt FM7| MY LIEE0| FE O|ECt ?(0IM AZst Hiet
20|, 20| U2 IS0 g THHS0| MAHsH A X|FH o EFO| 2fpt Ol5+7t |1

 Zo|ct



40

1. ol 2 - H|A

o
T
H

e

Fus#|ol g
at

o

Space Policy Research

a) STHERIA(SSA)

=

At=o| 2190l Ef=o] [ JOILt 9 mfHS| 2|l

rk
njo

e A LX[st7| flsiM e 2FE2
XS HUS| ZA5tE A|AH] & QFAEQIA(SSA, Space Situational Awareness) A|AEIS ZH
11 QU0{0F SICLO|ZE B STAFEE Oflof M[18 FSHH|ZCH(18SPCS)0M FLUAIE &
o] £, SSAYFEAM, H[HHH Ho|H HM S HEstn =0, 22 S0 CtE L2t
O RFZA| A2ro| Zste|1, CIZH7|YNSE SEC| HAZH|IE ERote RSO0 WALITA,
AAME ZEtst IHXQl HELZE S8t AHXIE 7|tst ALt 18SPCSE 2019'F 98 Sy

THR| TMA 450709] 7|2E0t BIolH S5 gofs MZYE 0] 7|250] 2Y5t= YE0

2,200710f| &5, o|8st=|, 22 E0{M = 2F7|8H(space based) HH|E2| A2 AEE[LL
AUCE Mol ZAMME ZhatstH UL BHEPo| Siof, 7|0 P&2 x| L=l FoflM
N 2L ES Ho2 BAEIL

b) 324217 | (Space debris)

2

o2 RFEMET|E XNZAIZ|7] /I8 2= st Q=0 7HE tHEXMQI! 20| 2N F
M 7| ZH QS (ADC) S| RF442(7|XZ710| =2}l (Space Debris Mitigation Guidelines)O|
C}. IADC= 2003EH0] 7to| =212l xots ZhdsiA UN 27| #HE3HH 08 2|2 E(COPUOS)| H|

gD, 3, Betg E5f, 20079 S 7+0|=2k210] COPUOSH|IA ZHEHE|D, UN £38|9| ZolE

E
Soll SAEH2=M UN2| 710| =2l 2 QYL UN2 S 7I0|=2tels O|dlisty| fsl 2t =

2 2FEHte| FE0| 0jSIE ZS SL7IS0| M5l AT X, U9t B
TR YNHYES 0NN OIZAZIES MAT X SOICh S4xh SR 214 Y
A YR ZRE WM 0L ES AT UKL BoLL BF XHL! 2917|8 B2f5(0f

SEAR01 OIS By Bt yict,



ot

FCF ITU=S SIRIMOZ first come, first serve7iE0 2 HA SE35t 277} siet Aot FU-E A}

ol

ol
ot

== SIX[RE O|QX 2= 3 priori et 22 MUY JHEE 20| ZE3M, 53| XTFYXH=Z0| fLst

DT ST AT 02fo] TS| MBS 9Is S BHEEH HIYED B 27HS0] ALBsHE S 9
st HHE Fpic,

3) =2 Y9E{9| (from) HEH

LFM X| 72 Petsh= B OM e CrFst 0] 7 EdBtT.

a) O|=A XZI(intentional re-entry)

FRALE 5t X7 2 MEYSHALY, S HRFEAHEM X2 MTIYSHE 2, MAIS LA
4R E= 2Y0| SRE FEH o= XF HTUS &

St 0 XIS YES| ALt M, Ef=ol JE, =0, Mef Sof| T3 7t 7HX| 84 = 5t0{0f otr.

b) H|Q| =& xHEI2!(un-intentional re-entry)

2016 1 LiM 2018 X2 BOT =2 A& FYHY HIZ 12XY, F=M7t &

HEs0| =0f X7 FE5H &= d20lls, Y&3| o= HststeX|, ti7[#oilM of 22

4 QUEX|0f Chst A AH0] Of27| THE2O| AFEOl H Mol Olafst At S E15tm, CHHIS & 4 %
SE S0f BT 2|1 A F2AaEolM EF 20| 2312 oIl B Aol SFAHY

of T2t wApR0| Melg X £ 2 Bt

5. 22|Lt2te| cheutot

RFEUSHE|(STM)= 2[0IM = HieF 0] 02 #rhsta, of2] FYOo[Lt 2| & (regime)S0| A
= S JHgoltt a2l RF =M HE SR OlH|, F&H7| MgHetel 43 0/F,

exus FHo SHO| M2 7 lb|, ZATVY ol% S 7IES] FAYFHO|

Ir
k=)
3>
un
|.|'|
30
iul
k=)
=
}&I-
e
|0
Hu
rr
N
T
10
H
>
_|
eh
i
4
i
10
0fob
m
o
=2
M
4>
$0
H-|
J
=

Wtz JtE, 2elLtEt2 M E AN 5

fo
_O'I_I
)
=
Hn
n
rr
k=)
o
rok
=
i
=2
o

sl SE25| sXIst, =ofof SH&HM M 2o 7|g+E0 HE HSS EHIZ 27} ULh

. Ol#x 2M- Hled

o
[=2
l

Faselo g o
ot

o



Space Policy Research

42

837 ?ld9 4

o
=

| ErofLt

i AAANMEE] RFEF LA

9|

oF
ol
O
K
N
o
2|
K
Ok
o
w~
=)

of
e|of

=
2|

2

=0 F7IRF

7|

Azt of 5

A
=

A

A H
# 24

1. o]



FUEd

[11 Heff Foust, “Data sharing seen as critical to future of space situational awareness”, Space
News, Sep. 20, 2019.

. Ol#x 2M- Hled

o
[=2
il

[2] Kai-Uwe Schrogl et. al., “Space Traffic Management: towards a roadmap for implementation”,
IAA Status Report, 2015.

FuEHelo| g o
=13
o

[3]1 Owen Brown et.al,, “Orbital Traffic Management Study”, NASA SAIC, 2016.
[4] Paul B Larsen, “Space Traffic Management Standards”, Journal of Air and Commerce, 2018.

[5] Petr Lala, “Study on Space Traffic Management by the International Academy of Astronautics”,
UN DIR report, 2007.

[6] Samuel Hilton et. al., “Space Traffic Management: Towards safe and unsegregated space trans-
port operations”, Progress in Aerospace Sciences, 2019.

[7] Simon Seminari, “Government Space Programs”, Euroconsult, 2019.

[8] Tullmann R, et. al., “On the Implementation of a European Space Traffic Management System”,
DLR White Paper, 2017.

[9] UN OOSA(Office For Outer Space), “Space Debris Mitigation Guidelines of the Committee on the
Peaceful Uses of Outer Space”, 2010.

[10] William H. Ailor et.at., “Cosmic Study on Space Traffic Management”, International Academy of
Astronautics, 2006.

=

(1] 43|, “l=72| RFYEUIA(SSA)S fIEt H0IH &=, SRS 2FATY e-TYAUFYHHES,

2018.
[12] O|F, “ICOC MIEE I8t IrSe 24", S|+ Ol%u0lH, 2016.

(3] YT, "F7ItEE fIet @F el FMA St YA ", SZYE=H pp.62~88,

2016.



Space Policy Research

44

ol Ko o @ =
® L o & & =
o P R ) ~ o o o
= e S D =
.- xzo £ O
oz = oF z ]
X Ml =S (=] 2 )
+ owm D 3 (R 2 ar =
moE = 7 2 0l
8 T = 9
om o = HW o3
o
IS eyl 3 T = ur L_|.|_
oW = o ©
o2 0 — = i}
=< 5 H
RN = - =
o dd Ko KF = .rWn
mr o = Hh o
L o M o T
N s B KO | SRR e n o
< ou W Ok X0 o = oF
] [T = Y
) gk B
— 0 om or = -
oA o Ki = ol
_A_I S <R = Rm
S ul ) e o X
o_l H ! =) | am
O [T A m:_q
=~ . U s o
0 3o A 5
=, om =~ RO v = T
_._._A U o ol 2 o B )
_"_____ RO o I gt = 2 =
@ il 0f0 _NI_M i 2 L.AI
— B = o s E !
ol oomo. Ml = .3 3
', S o d =t — = w g
no W m._mu_ Uo m___._ b7 c g._
- = KK 20 = kS =
110 M X oo w g s N
= = U iz
=S e R a3 -
T0 M = z 2 2 R O ® O® ® ®r ®r g2 = B
N -1 M._ ] = e ~ — o - &Y © o
—_ W ook Ao | L 5
— - %=
= rox g
A B L Kz
KE dor @ w=
OF mwl Ho = = w
- MEK S 7 o
- o0 K0 OF © R B0 K
Ko nrkkro E i g <
ofl ol OF 700 5 ~3T

ClOlE, 2Ht
A= M2



O XX xH!

STYHAT2019 45

>

-

< BRRBR

.

BH | ThSE Bl 47 Meisimelals|
0l218t MAN #ste] SE0|M 3 0K 7|E 1= CHE MENAH H3t7E 0|F0{X| 1 U LY

—
=
AHO|2 ALK 7F 2 Z10|Ct FAT 0|29 THE 2 EYR @F E0F S FH7E YoM 2iztez

YR FEZ 0|F0] FCHH, FAHO|A0ME otet2E Helst BE 2SS 2I7h 7|Yo] 242

&5tz 20|Ct 0|12 S8l Bht E2%0|1 ZRIHe

4>1
Al
>
I
HL
N
i
-
ul
=l
=]
i
40
e
m
AL
o

Mel, Bizh 7|0 FHUT SFUY, LAY HME S5t 2L CiYE bIxUA 2Ho| zd0/Ct
<8 3> 2 AH0| A} 7 AH[O|A
Institutional Commarcial Muiw Businsss Modals
Spaee Spaca writh Commerinlisstion Potentisl

S BT

[rTes
Space Arswesa

Fonilimwng. Soread Bak FOY

o
P B ey
& Timainm - ‘and Srmca e
Witws Lt Spant Ressmne
Sterss Ll
o Saacs
Feplztaren = pacs Hamsas
ESSereGng  Seamn Taurkm el i

.ol =4 el

EEETTTUEET s T
D24 M| ZRSiEe| 23S,

[SESJ 2T

ZX : New business models at the interface of the space industry and digital economy(space-tec partners, 2016



46

I Ol 24 - Al

Df2H M| ZRISE| 224

So— &R
o=xo
f== |E-| Al

2. Cixig #Ale Mol o
& 22 L8 BHE Tt
THNAVERY

S J\m

Space Policy Research
0l MHSHMAH ZH| Hstet FATO|AE Ao EH, SHMAMOIMSIS 0|50] & Q4
O 7340[2t11 0|0F7| & &= QUS AO|Ch ARt MAUSHHO FHAS HMAZ SH AZE A= B
70|, FRI=I U= MIA BHIS| HEES it & 4= = AHO| CH0|7| WiZ0ICt 0|0] RFQIE US|
S oflEEt 012 7| ¥ S0| RFQIEEN =S AR LENOICE THALE LAKQ! -2 95 THESI0]
MH|A F21 Space X AfOlM = Startlink2h= SFQIEU A|ARS F15 522 20200 = 0|=2 e

2 MH|AZ 345t A|2]0|C} EESH OneWeb AFE 2021 SHEE 2FQIE{Ul A|ARIS 1= Z0f| Q/Ct

7| SRS MH|A 3 o " Al7]
Space X ‘Starlink’ oF 650 7] 2021¢
2020‘—:]( 1<)
oF 7
OneWeb OF 42,000 7] 202099T) Z8HE A7)

Amazon ‘Kuiper’ oF 3,236 7| 0]7g
O ff? 25 QIELI0| NiA| BRI HHE 7t A 271 0= Six RE|7FALEsIA QL= QIESI &%
It 0|2 0|0t st ANESS 78O of|Sal = = US ZAOICH MA| A7F B 42 1074 7|
2 HIEH QIS 7|HoE AIAE S3st= 7| 40| 77H(0HE, OIO|32AZE, OfORE, 113, T[0|A

=, eui) HME)Z RS XAISH s a8 & 4 UL 0l2{5H 7 |US2| A 22 €Y T

X|e ZH2fa ojopr| St IR HHl= 712 HZEYMSC| QlEsl 28uk= ThEA| ERfd e,

A

m

p A
YO HHPD] R3Ol HI=LIA 215 PRS0t AHIE] HA| 221012 Ssif &F0| CHefeh-HE
S| 1 on, QIE{LI0[Lt e-DFIER|0|AS SEt MEYESO0| CiYsitt MZE2| thdE o= -0f-A
HE S Fo JE0IM KoLt 22| MH|AZ Z0| FOIA{TE 6 QIEUI MRty e S40| B2C(
7| G- AHIRHOlIAM B2B(Z| -7 |22 HEte| D Q= 7HRH| UBE e-0PIZ20|A7} TIXIE (2| A

<O 5> MA A7t BN 42| 1070 7|4(19.10.19 7[F)

=9l 21 J|d =27t AEEY o ARl ew =91 2D 7|Y =t AEEH v AIZEE ke
1 @ ME e E= 1068 wue 1259 =2 ¢ [ HAM AN« B 511 ame 603 an
2 §= ooazsze g ES 1057 cwe 1206 2w 7 [ Rl @ 440 =z 519 =
3 B omE a = 869 o 1024 zn g (& HuE g Bl 408 ey 475 za
4 G R & = 862 ozs 1017 zu 9 :.:lﬂ JPEA oA & B 385 oz 454 zu
5 [ Hoam « = 530 0ms 625 zu 10 @ E22UEE o == 337 o 307 =

=X : http://www.mrktcap.com



01X SIEUS 7|82 3t Ui CIXIZ FR= B M2 ZRle] F5S 0121 o, 0l &
% 4%+ ST CIE0| TS SH-Sr) B HOICk 0j2{3t |l BB TS 2 AL ASY

0] ‘QZQIE{LIO|Ct QFQIE{H0| FHKIE FIHE QFQIE MH|A TS, OIE{S ALRSI7| AlxteH
ARS0| Yo ZMH F0t ZRofM AT{RXL PN, 95 QlE{ MH|A XiXRoZ HEd 20194
12 7|2 QIE{HIS AFBSIT QL QI IR O1710] OF 57% 2, FIA| M| 151 o 760 73 6ot of

(L

OflAf o 3294 8% BT 0| SIE|IS ALS3HD QIX| R3HC. Blef, FRIE

mjo

Sl AU A

St31 UX| Zoh= 2172 10%E AEHIE RHREH AHSSHE = S| SHTHH, CHfsh Hatrt LIEr &

0Tt T, MEZ 2AEHIS A3 &= ARHS0| E 22HpI0] @3 HE AHESH| 0, # oiE

=

0| 62 57 7t 6004%3) ol 0|27 = Zdo|0d, 0]= 7+ oF 78 9x{ilof| sHLtSiCt 2018 R2|L}

4)o|7-|

2t 30 S AtAtel AZE HA| 0iE2| 20| of 527 ¢l Zdnt B wsl of 1.58) 2 20f| ST,

rio

J216 > M7 QIES AR 217 IS

5.112 4388 3.484 3.256

BILLION )N BILLION BILLION

- we
|
Hootsuite gre, |

Z£X : http://www.mrktcap.com

QIE{Slo] 10t 28 F0k= oMY TS, CIXIE OIAY, st 5]9|, 2atel AHL|, HE 3], Atsl 2
AY, 2ael oY, 22120 AlY, 22t HIELIé 22l S8 = LIEH QUTt 0|9t 22 &2

MEH QlEfE ALgst 8 of 301 * o o197t

_O,ﬂ
s
i
N
k=)
ol
kl
N
0x
o
i
e
=]
rr
4
ny

_7;:_
H|O|AS, OfOFE, OfE S QIEHIE 7[Ee 2 IIES 22|10 A= 7IYSe ME22 107H0| of 394 =
Ofitthe 0Tt TO|ASol O|8A &t & "Wt 0iZ0] 7.37 €2{2

YO QI8 WASH= £7} 0hES o 229 L7t B olck,

M. Ol#+ 24 Hed

02 M| ZRs{e| 224,
oo

3. 328,800,000 x20t2l/&
=657600,000 22l

4, SKT 9F17 & KT 2k 23 &,
LGU+ o2 =

=
i
[
=2
o >
N
0%
ol rol
ro
o ‘Ll

=]
rore
)
_UE

10 M

oF 10%=2 &3
,000 A

o g o
e

"

(2]

U'\

O\

o

6. TMIH " (7.37g21/10|
gxhoz Akt 2x|2, of
AlOF EfmQF X|2do| 191Et I
o OHEQ! 2.96E2{2 A A5}
M 899E 7EY(1Ql A
Bt g7 s 12 EX ¢
statista.com)



48

1. 0|+ 2 - XA

O AP Zeizio) B34,
S0l

Space Policy Research

<12l 7> 10th QIS &g F0f

A=

E=——
3 Video conference

2 Digital marketing

¥

e e 2 []
¥ [ —— |
'\G‘Tiém — ¥

- &

3 =

F ’ =
l- &
i R 2

210l Af of0F7 |3t QIE{LIS OFA AHESHA| Rtz QI7t7F 22 &[0 A= X2 OFZ2|7, OtA|OF X|
2
o

St =[E, QlEUls Sl ‘2Eted

482 5P 2 AT M =2l CHfet 218 FUSH =I0], RHH0| HFstd = X2l 2

2= EoE EES 0|88 T MA 27 5 AI2HE 75 S0 AUCk

FOOD AND DRINK, STRAIGHT
FROM THE AIRSHIP

Z7X : https://www.dailymail.co.uk



QIR oll= 27, 39, M, TEXE, 1, dEEHUHE ZH X

on
fjo
-4
1554
ot

F Z30|04 ofoj| st H

7|1ZQ| L =719l 71 S2tel {2 0|F0f 2 Z0|Tf. 0|2{5h &l

71 o= Z Heol 2tMof| 2 H|E X|E S0| Yde 210|0, Z20| m2tM= Xt= stufl 3 28 Al I, 0]# 24 - x|
ABIO| ALZ0| XISHE = QU7| HEO0ICE 0l2{5t oM = THatstm o 24+2l0| ZstE Z0|Ct | Dj2 M ZREize| Z3H=,
oo

oja=0| 40| £lof X7 F0l Jsimlel 2l=ar’ & URRE of2i Mol s pEoz =

7. HO|AZ0| 2020 &Y
2 =252 Jjer =0l C|X|H o
Sol2, sid Xatat A 7t
X7t ASEl= AHOIS i‘l‘
(stable coin)O|C}. T|O]AS:
2l=2tE Soff ME2 —giﬂe‘
shi|e| 27tS Ofs] W2 &
H-&3 422 A7 oL
ME ZXg = e MHIAE
JHeksts Zo|ct

Ol218t @F QIEHHIS 7|8to = o M7 ZH|el M2 34z ZEY A0ICh £ HojlM 4

Yol 0|2 = MZ2 ZHES FH7LLIEHE = A7] 20|t 0|52 RFE0AM 7HY &&5 A%t

1l
4>
$0
10
=2
il
HU
I
i
=\l=
nx
ol
)
inl
09
rok
_>':
ol
Ml
ol
fjo
b
e
ok
4>
30
fjo
>\I
o
o
HO
=2
>
o
o
N
r&"
rulﬁ

02
ot
>
£0
rir
192
o
fjo
>
ra
=2
ol
o H
St
A
d
§
net
gy
=]
n
=]
0
=2
|.|'|
0
o
N
0=
N
Ral
|.|-|
o
s
m
il
09
ro
=]
=l

JFM2 Ao 20|, RFAHU2 H2 AR Hof7| 27 £2|12 A= AUEU

il
oY
0
_O'I_I
=
uok
>.\I

10[04, 0= 7|& M7l BRIl MZ2 &A= Xt2(ofd e 2ot



50

Space Policy Research

I}=0O|M Sl 1 xH 53
slel XIFHSSIN B8 B HH HyY
ey 1. M2
HEREL L e
s dlely S 7 SR 2 B2IT|0IE AR
ZRRHE AN

ejkim@kari.re.kr
——

1. 2 2OMolM CiRE H

2 H\E?z%%l = (policy)

% ot Z2IME E5tet
o

2. 19720 ZAFEl Land-
sat 122 34 HE Earth
Resources Technology
Satellitedg. Al OI=2
ote =X(Hci=0] 1aidE
oArS &25H= S ofH|)5t
off 27+ X2t 2
Ao = AEE HEHsto]
Landsat ¢/ shatz=7t EU\\
0|2 HEQIM SiaE 5
O S WL e =5 S PO“’

A =X ooff MLtASH thE, etd ZLIER, XHAEE| S Chefet 202 Sit=D U M22 88

S ==
85 TN OSZAXL, MB|A HSXE, ARt CHefete| D Hate( 1
oF gt Hstol| 2 214 712, 29, HloH FMs M= 2Es) Lot

HI
fd
Rl
2
_>r_

TES glNielo] HatE Tietstnx si0f QR 22| izt 4 40| 5

2.22
1) 9428 Fo| Al 57

A0, 2FME Z7+=2 024

2 HoEZE MEIEHE 2 4YUH SHoZ S8EV| ARE A2 A A 23eld EARR

Ef 300{H0| Ak 1990EHHRE{OICE. X|72E 2/ 2t Il AU Fo SF2 1970E0)

(1972~19831), 1980KCH(1984~1992), 1990ACH(1992~2004), 2000E ZHHt o|F2 &
g 4 oirf) 1972192 0|=20| M Z X DIZHE BE9MQI Landsat 9MYS A WAL siZM H
A S0 Makx xptoR AR 2dof BiZho| H2E 4 = ACi7h RCE 2Lt 70Eth=
HHAICHEM @372 £5F 2710 7|=X e Me Y|= FRIA 8717t o S0t ZE3tICt &
§t ot B2X g I8l 0|22 Landsat EIZHA|Ql 7t slat =S HE ML OIS W /U =5 5t



QICE 1980CHOY| RIZH 2|4 AICH7} 2AXMO=Z AIRIE[UCE O[=2 ‘Land Remote Sensing
Commercialization Act'(1984EH)E MG ATt HO[EQ MUSIE AX=5HRD, 1986
Ol ZA0|A SPOT 24, 1988E0ll= QI=0l|lM ASIANE #82 =HE RS-1AY 948

LAISIRILE 1990Hth= S0t 214 282 M=Z2 HelE Sto[aitt. RE0llM Landsat 20t 1

S =l SPOT 2| HlOIEIE 3ol BiZZSE7| AR 4240] 1980 SHIRE &Y
JYS TOEH7| AIESHEM Ol YRE 27| DsiyE ey 282 s 2t 3 7| =2

A = i #2402l ‘Land Remote Policy Act'E MIASIHAM Landsat 94 M2 /2JHS CHA| H
£ 2|2 WP JX|E RIZE (0] 48 SHoE IsiME s /Y29 +UEE S

718l ZO=2M Space Imaging(3 GeoEye)At7} 19991H0f IKONOSEH= 0.8mgzg {Mdge A d

ARt 2= QU7 E|ACE 0|F GeoEyes= DigitalGlobe2t

ol

PH Al 2|2 S 71 GeoEyeA|
2|x, Worldview Al2|=E 25t ECh 1990 EcHE FHLICHME RADARSATS 2HAK1995
st S 0= fFE F2= Q0 B2 I7HS0| XS dS /LSt et | etd g
0|

AS 2lsl 2ot 20 23517] 2lal X72S g 23 M HES FF317| AIRSIACE

2000Eoof| S0{etME IME 2| TEx|of Chet Q1AI0] S HSIE|ACE AMFEE 77t &Y
HAE Soll Tt chEol M= &&stae HEYE HIP2|7|72l International Charter Space
and Major Disaster?t 2000 0] MZE(QICEL WHEMZEME 218 2GS It FX7t B7¢
5t7| AlRketQid, olQt BHHl 2t SVHEE AFBAL XM E Eilist 914 FXte| AS|EXE 5248

2o £X HYNS st w22 Ysistn Utk S5 H20)= 914 U 2lNEE delo] 22
oS U A4 Y LSS HaHH 20| 8BS BAHOR Ye|n} US 97IAKY

(Outer Space Treaty) § =HIZ0] 7tlst A=Cl, M7l FES| B2t AM7HE 2429

1 2HAE GO YA fR =Tt LIEH=E AZ|7E =l Qe AO|k[1].

2t Copernicus T2124%

rlo
40
BR
e
Jh
el
A
H
i
o
(o3

pal
Rl
0%
e
I
i
=)
m
ot
=
0x
HT
il
i
Rl

HIABHE 4710 FHo 2 YE|0f ALt @F 2F2| Y02t o = A= Sentinel #|d Al2|==

Sentinel 1622 TAE|0] 911 0lS9| YR EUS| 2MA9| £ HH0| HEsts BE 420

Copernicus T2 122 ALXt A (user-driven)zt HzH S A (policy-driven) K210 @2t 7|l

o=xx|

]
o
re

10172019 'y 51

3. Indian Remote Sens-
ing Satellite 1A

4. 1998 RTUIEHI(EQ)
Baveno MQIOfA  AIZtE|O
2001 EU F&3(olM =
A golE

. Ol 2M-H|AH

N7ES oy B B
aig

REIESE R



Space Policy Research

52

FOY T TN XS O X M oy <30 R T 0 OK
oz o W o= W gy Bos oy < o W ® = oF
S g 2 w5 9 8 > o m oy ow I =
WY K g s B MR = g T 8 o W w &
T % BT K & B O o w I H S B o I = =
g 3 7 X > 5 = o b X N3
EE ol o % I & B T W g o o o &
° S w oG o xom oo o®oygp W . = K fo . 31 X
g H T K oF Moz o o W O d o 0 an © g0 X RO
om H = o© N - 5% K %0 0P ol &1
0 U= U __.__ﬂ ooy S o oo - o ml
¥ s NI oW M oy @ W =] = w5 o 0 5 B
= K o= o8y m oz ok o 2oM g R oF Fu  ob
o O T T S N, S S o Y9
g o R oo T K § g a8 75 < ® w =K e
= ® 0 O 5 R W E o dbom oo Xz o x ol g oF
o e I i 8 O0H ok T S = M
1100 = R A [ ool o ™ E1 Iy
70 m_ 9] _I_.OI _..T oll H_.mv._ H_._ < ___.w_ 1o - = od ﬂ./l _— .__.D._u ~ W] _|T_
_ X0 E = 01 ar RO oOF 3 o0 © =R wr o7 =W

S F 2 X oW, v O < mw " o K o 1h W
Wom o2 S < omom =2 K Mooy W N~ & O W o oo
How g B <o o £ i Rg Bom O L Y
I - = T B | IV o ol = = T =
T e %23 2 doifow 3 = o oa s N5 ok
x o2 W O Z = N K @ g %0 e B o
w ™ g o og © @ g N Mol ak K S o S W o = 5
T K o 3z L T 5 i ;oK N RO =T ot A o=
5w Y9 N o5 E o X X H oz W w3
B A T O TS :c I~ ) F T o2 of0 > 0 &
T EET R gy 5w O T OB opo® 0K
T BT oE o s o BB 52 S ®aF I . mm D
S 90 § &l Kl oy o % kI of K o T4 S = = =
+ — = 1o |__|_ A_._._._ | ._n._u. KO _Ih_ — w Q_O | S ) ~ o+ oS
5 4d 5 o 5 ~ KH s w0 o o g o s = e T ol - Mo T
2owog oo, X9 TR E g #® T X % x5 2 o
R EN s @ N T 2 m = X F = T X BT O
K K s oy B g g F g s ook LT # s ooz
r mm 2 Wo g T 5 3T B oo om ooy g KooK ,T
oL 2 B R oo 3 H NS N 3o N 5 KM o oo o3 K
T B A g @ Eomu oWy ¢ o M oo S m oW F <
= 2 0w T xS 8 X oz o W og oI o W E U T B N F
e gw g x s oyowow e Xomogow g T
© m < K < o o a4 X <0 m_: o oF W ol w._u MY 2 -~
o W5 oo Moy K> o OE o oy X oo o0 o K ® & ol ol U ®
2. a1l W =< N0 od W T ™ H 3l _I/ H1 MO wr %ﬁ = P mmo i o3 B0
TR S T T 0 E e ox < om X oo oo "o o 1 I o o
W X & oS o o w0 E ® 00 K OoF 0o 0 ™ ol ® RI o KO o o

m

&

3w

= ofll

I 20

o oF®l

Kl &

1. 0]

f

=2
=

o

FEME
S
Z517| 9|

[

[

of =

Zlojat
_‘

4

O|ct I X|= AOIE, 2|

]
=

b Iod, 7|

°

7t
tof M2

=

=2

X122 QU7 o
[§e:

t

I £(common tool)7} E|FHAM A& &

0| ciggs
A4l

CH3). 27} oot A 2ragat
4 d

AN

S =228 7|Ydo| 7t
(o)

2[# 0] 40|
NN

=

=

7

OlEE of

A

AL,

[

52 27}

3|

AYg Argal
=7) 9
17|

4

= H AL Aol W=7 &SI, AR O
o

0 QUL 7|&XMO 2 25cm 27EHANEY

A
IS



i Oj=el A8 X7aE M 29 57t 2 oo HHM2 2003H0] LiEE ‘US Commercial
Remote Sensing Policyd|| 2L} #XMo=Z= ‘Land Remote Sensing Policy Act'(1992),
‘National and Commercial Space Programs Act'(2010)0 271309 NOAA(National
Oceanic and Atmospheric Administration, ZZSHLCHZ|[R)AM A8 X|FHEM 20| of

5t 5{7Hlicense) M= 2YatHA[7] Hl0|E]

ot

Hgol Zxint SAlof 2izt fld2d 50| =7t
QrEet QA Hatol HetE 4~ AEE CI0/E T2, B, & X =7t 2 Oy, 2 Mg I
(shutter control)& CHE1 RUCHS] 7|¥S2 &17t5 27| ?I6 2l CI0IEQ] slie| Tof 2125101 3
ZH(spatial) ¥ E&(spectral) SEEE ML 21d m7| A=et S MEsIEE Q7 EICh BAy

(20181 10 7|F) 247 714zt 1274 chato| S{7kME HHot 9|dS 2t AL NOAA= 2018

-

ol

Holl2t 117Hel 2L 51712 LI [2].

ol

LE2 20170 2IZH7|e| fld2

02
et

t=S [H&SH= ‘Act on Ensuring Appropriate Handling
of Satellite Remote Sensing Data’ &S M2 HESIQICEL £ #HAoM= 2IZP|0| X|72&S

?lds 2Yst

2 HOIHE 22lsh| Qs 27 &= Afet S2 st ATt IE2Y 57t U

-

2(de-orbit) A2l S0| Zte|of ALt 2 YHM= 21d HIOIHE 713 020 w2t

OF] HeIE HI0H 715 ofRet WM FR0| W2t 25t ALt olE SH, de HM=Z A o]
B= 2200l &
11 58 OjUf P HI0[HE thefeR s, BE

(o)
P

a
2
o

2o|ct

QULTH(ESAIA 2Pst= HloE sim H=S 20100] A2 4HEl ‘Earth Observation
Data Policy’E 2HZ 3t QICL H0|E = 7|2 o2 Z7H(free)Qt H|gH(restrained)22 FE35t11
UX|oE 7|2 o2 X} 910|(non-discriminatory) 222 MZ2E|= e 2202 S} H0|EE 2
St
e 78

E{ F=&Ql ‘Joint Principles for a Sentinel Data Policy, ESA/PB-Earth Observation’(2009)&

0t
rr

xF

rr

S5 EXE 7X0} 5i0 ‘Mg CO|Ef= HI0[HE A8 Z2HE HRtME NIESIES

=1 QICh EU-ESA7} 2%3H= Copernicus Z21249| Sentinel @42 #HEo| H|0]

ol
mjo

HY-2Y5t2 RACE Sentinel 21 CIO|E{= AFRIZF S5 HXIE HXOf SiLt S35, &8, MefX =

[ =x=Yi ==

HO|LE =7HRE, BIFE) &2]U0] full free of charge, open HIO|E|2 S7HEICE 2t 0|2 O

O[E{ FZ0i| of|2(7F AT

4) NHE B2 £X T2y

[=}

MA= QIE{HICR HE HET}

oK

R o A= CIXIE ZH Aol TSt A =711 C|O|Ef AFZO|

III. Ol 2M-H|A

RTEE 98 B8 B
sfle] = si5t

5. NOAAQ| Commercial
Remote Sensing Reg-
ulatory  Affairs  AFR=Z1p
National Environmental
Satellite, Data and Infor-
mation ServiceO|o EHE5H
oAS

7k E e oy 7Hed
OHL 214 ¥ OfL[2t SpaceX
©| Falcon9 A0l &=t
JiH2, Space LogisticsQ|
CURHIR 7IE AE -
Zststm Qe

N =1
7. ESA7l 2Ysl= ERS,
Envisat, Earth  Explorer

Mission 9|4of cst o]
Ef 2



54

III. Ol 2M-H|A

X7 9l
#

8. Kl?g‘—fgf o2 nEn

Sozzse
HE siiZstr| flah X72=
HBZ TR oNAFS
XI2Is7| 9lsf 200560 A
e YE-tlEE | HolH,

Space Policy Research

UHE H|E0| el MZJt =1 T ARE|= HIB0| A2l M|Z7} &|RUCt H|o]E H2 H[&0| Wobx|H

M 37l HI0|E{(open data)ofl CHSt X|X|QF @717t B7t5t QACE Of Bt OfL|2f 22IRE EA;MES

E312 AFSXIS0| HI0|HE CHREE olX| 241 22125 AARIOIM 2T AZEQI0E M| =&
250] 24 ZDote AFRSH= ‘zero download model[4] 7HES SHMA|ZACE X|22E C|O|E] &

a

gk 0[2{5t Hi5to| ¥oks B QUCt HTHHC R Qi 2[R Y JAE 717 0|21 R Z7t52 +H

7Hel 2140 2= AlLh7t REAM 202 PR

Mok

g &&ko| ‘BN H|0|E{(open data) A0

M ‘@7l 7|=(open science)2 &25H 24 ZIK(result)[4] SAICE 0|S8H7tn QICtD 1 QICk

FYLLEVOIM FElotn = eHE-ofE SXo| 2 X|FaE T2l Copernicus T2

B2 ES XSS Z 2YSIUM HO|E7L SAKCR HMSE 4 AUEE &t SAO| CIO|ESE &8
3F MH|AE 8PH| ZHE-HIS 0] X125 0|8 AR8S &xIstd QUCt £[2 EUE HIOIH H2ds =
Ol= FHMoIM Of Liof7} 22tRE ZUES 283l LIYet HI0|E X2 2ZEL 012 XS MISst=

DIAS(Data and Information Access Service) Z2HZE AtAS A|RSIQICE CHEFC| 2= HESO0| &
[

| 0{24Z0] 1= 71X ALt EUE OIS SllZ517| flsl X L24= H0[Eet 24 YHE &7 0188

o

ro

EES Sl MI=HM ABXES ME(downloading), X2|(processing), &2|(storage)

2

fas)
rir
-

ot Q= 20|k DIAS Z8HE2 Copernicus HIO|E{2] M, X2|, CHREE # OfL|2} H]
L HO[E7HR] XM2|2t SEE 4= A= 7I5E F7l6t AHEAh= 225 AA-M Tdlzl= 58

3t CllO|E] X2| 2hE S0 210{5HA] 941 2M0| 2tRE YEE EA He 4 A2, A|A-IM 2F of

2 ZHs Soll MH|A9] 5E S =0|= 7Z0ICL FHofshs 7|YE2 Qe HIZL A F-HS 71K &71Y
o YTIHem IR0 ULt

XPEE 2 @XM #oH|ol GEO(Group on Earth Observation, HX|ZRZIE2)P 0=
GEO Knowledge Hub 7H'g AE ZIdlst UCH5]. X|72HF0)| 2HAE CHFst OE, 2AM(X+
=2 5), 012 24 AZEYo] Ld12|F, S H0|H S &M 08510 ME2 2Nt =&8 +

AES 5k 7ot pixt= 2 Xk=S0] Tt

i

BIAO 2 XA S H|ZE| T 7|=0| HAMAdIXIoZ 2t ™

HE B 212 87} QI Hubl SHE 0[2i3t SHIS SHSORM MZ2 XTHS e o7t
==

L]
o
e
_O,E
rr
N
2
Ho
)

Z ME22 7|2S0| SHIHM XEH2 2 X|F2S H|0|Eo| 230

NOAAE= 201610 'Commercial Space Policy'E St Hf QICE 2F7|&2 7|BICZ $F MH|A

E MSshs 7|US0| 715t AIZ0M M22 7|s2t H| =LA BRSO LIREHA NOAAE 7|22



[ ]

Mg sasted] VIS0l MEe e BR8] Slst Halel pEle auslelct 2 HHe Il
0 NOAARIS] B2 217l & 4 QIES Of2f HA0M ZIRslet ©RE shfol BeksAfel Office of
Space Commerce® SU3I9in, 7I2i0] MZsHe HOEIZ NOAA R0 AIBE 4 YU=E 3|

o|5l1 Qloni, M2 H|0|E] 22 A|HXOR EMMF|H = T2HE &t

40
=lo|=l
el
0)
9'|_|
X
T
]
{0

ph
1o
oxt

4>
el
rI'LI
>
ok
fjo
on
=
30
i}
ric
ox
2

0il 0|01 NOAA= 201701 &Y 2IHEI0[EIE 7[2te| 2= AR

o] Zest QX0 2eist=X ¥ 7|32 EMMSt= X[l ‘Commercial Space Activities

NGA(National ~ Geospatial-Intelligence  Agency, (O))2&X|2|HE=2)E GSA(General Ser-

L

vice Administration, (O))PARIZRENY)D} §24510] Commercial Initiative to Buy Operationally
Responsive GEOINT(CIBORG) Z2#S Zfpot0] o4& X|7LAE2ld OIO[EQL MHIAS 104

She A=E st Aok o] Z= a2 FEFHO| X+

e
I

HE, Mu|A, § FOiE 2[8H 10047 7|zt
Uzt 2k(blanket purchase agreement)st0] CIE IHHET AKX & 7Sl HMES ot
2gst 4 QI 2 5H= H|ZOolCh

6) 22 X|&7ts2HXM 2 H(Sustainable Development Goal) 08 BL|E{210f| 2|0

UNO| 2rEst 2030 Agenda for Sustainable Development= Afgf, X3, BHEO| X|&7tsME Al

si5t7| st 17712 S&(target), 16971 SH(target) 2 & OHMCIEM, SH O dgsS ZU
E{2lstn Host=0 20| £|== 2387 X|H(global indicator framework)2 MA|5t QUCHI].
Ol £™, 7[0t s & (Zero Hunger) SMg 9|8t 32 7424 stits 2030E7HX| 7|2 0|4+E &
5110, ROF FAX|A AHZ, HInESS Z&ol0] ZE AIRIS0| & Fe7t e SR8 2S4S e
QUEE 30|H, X|E2= ‘WALZ H|E(prevalence of undernourished)S M&&tT QICt £ OFF

Lol X|zofl €88 = U= CIOIE= Blurtsd, Hay, AVIHEY, H=d, S20| 2I0{0F 511, 0|2

QI3 M2 Cll0|Ef 2HEo| e, tlo|EZt S8 S HI0IE 70| 271E|1 ALt AGHEE AHE

GEO(FX| &= E)= Earth Observation for the Sustainable Development Goals (EO-
4SDG) ZE2MS AESII =D, 2= 2 22X SAH, K= o 27|28 S1F @sto] X|72S o
O|E1E 27} £/ Ho|Eo]| Ag=2 FZ7I5tD QICh S5 st 27} Sustainable Development
StrategyE #HSILL 2018EH0= AYK|2|H(Federal Office of Cartography)zt 2tA&(Fed-

eral Environment Agency)Zt0]| Copernicus $IMPAM S & &5t BotES o175t QUL

. ols 24

7S 9
sel & sigt

Hed



56 Space Policy Research

914

r

EX N

=

rlo
o

Y BFT|7|9 HE| 2#E AR =71 S, 2 2E TR 7Hsstn, Tt Al

(parameter)ol| LSt 22 HIO[HE 32 & U= FYT 22I0|0, S 2 2F0| YUHZ F2

AlZh 37| 2 27} THsSInt B8 MAR S = F7 (7ol Z2H HI0|B S Ade 4= UCH O 219 A2

III. Ol 2M-H|A

Z= 1970 O|TE 2030 O 4771X| H|0E] 40| 7+s5t0] 7|7 FX0] 7ks5t7| whzoll Oj2h

RPES Y g8 B

el Wy ey G52 & 4 s 7|8t BH0| Jhssict EOE FHoRE A5SEhy 20| 271 Hjn X B2 &
28 4 glony, PEFH|o| YHoE Clst X|2|22lsy 42 BEE 4 QIrhs FHo|ok E3t, s

40
0x
ox
H
rr
40
HU
fu
=y

&= 2SIt HOHK7| W2

ol %2 27152 Hlo|H H240| =0FX| 1 QIC) S SRR ME, FEX2| 7|20 YHE 234

'

2SS ¢ Ho|HE 7|2 XMe|7t & HolH, & 24X 2|=1E 2 (Analysis Ready Data, ARD)Z

Aoz RE|LIR0IME BIZE7 0] X|FHE 214S 2Yct MH|Ash= AlCHZH2 Z10ICk 0]k &7

Sl BE7|S KB BEEIX R BOPIR B JH55H ICT 2137|120 M=ol oS &

e

SP71| O|ROX|HAM SIXTEX|2| 7|5 U S HCHC e TIBE 20|k 0[2{8 Hato)| wef Yo 2=
0| S & QU= A7 2T M=o TSt @717 A A= HOICE Ik}, M, ™ M2
7t HE BARXS0| Al 7EX|AF&(Innovation chain) O|2ks MER s{4l HEfA L0 MES HE
AE sl LIZIoF 2 20|04, 7 |SX/AMA/HMA il Z2MAS Sdll MER AFD7IXIE &

£ 5 s YO R MEX FX| L5t Esle] Livtop g 2o 2 Helrh



HOES

[11 The Land Remote Sensing Laws and Policies of National Governments: A Global Sur-

vey (The National Center for Remote Sensing, Air, and Space Law at the University of

. Ol 24-H|

Mississippi School of Law, Joanne Irene Gabrynowicz, 2007)

—
N
[}

Satellite-based Earth Observation Market Prospects to 2027
(Euroconsult, 2018)

—
w
[

Updating National Policy on Commercial Remote Sensing (The Aerospace Corpora-
tion, 2017)

[4] Trends in Earth Observation and Implications for GEO (Gilberto Camara, GEO,
2019)

[5] 2019 Living Planet 2EXt=

[6] Copernicus newsletter ‘How User Requirements are shaping the future of Coperni-
cus: a focus on the Climate Change Service’

[7] ‘Licensing of Private Land Remote-Sensing Space System-final rule’(15 CFR Part

960) (2006)

[8] Routledge Handbook of Space Law, Edit Ram S. Jakhu and Paul Stephen Dempsey
(2017 Routledge)

[9] Earth Observations in support of the 2030 Agenda for Sustainable Development,

GEO, 2017



58 Space Policy Research

S E2} X| £ 715 M (sustainability)

Al A [
uae 1. K|&7HsA
HEHEEEL D]
exHH MESIRH BHEI(HardinO] 19681 AfOIR1A0| 2HESH BRI HZ'2 Jisfolo] BRAlAS 2oy

TFat7 | SREHEF HEAF
swshin@karire kt 571l ALR 3101 229N OFRE AFRSIR] 23l £l HI3A IS EEs HE0ICL) @F Rt Mol
——— = %|27HsA(sustainability) O[2Hs 2012 B MufEIXIT, Zixte] X|47tsA oX[7t ZRAtY

o X|&7ksA g BuEa|n, Mo 2Rt X|47Hs 5t RHX|E Yalots £at7| = stk

eyl

SR 30| X&7HsGol et =0l7F =t X7 M8 FHEE W2 =TS0 ofs gy

ACE EHOZ XA =0f 2ASEshZo| =T S7kstal Q= FOILh ofH ME2JHE2 0] Esli=

=}
Ral
ol
rir
4>
A
=2
H-|
un
ot
Y
=}
_ra
H'I
=2
b
ro
il
]
:<’)|:|
It
N
O
i
ro
=Sl
H-|
=2
>
[l
=l<JI=I
THo
10
09
njo
X
TS
:OII=I
Rl
ol

7HAIZ 0Tt 0|2 2 AlA”0| T M7of ®iSsts s=S KI&shs f2(2 s2E 45l 91F

7| A O] Efl ox2x= oY 3==% Lo o X457 O = )

1. Hardin, G. (1968), The A2 £ ULt E35|, 2F A= EHYS7|HE(SSO)HM =2 & 25t e, SSO= 22|
tragedy of the Commons, st =5 = = =
e e Th AT QU MOl CEH 7IZE HEE $7sHs K| TEE /40| F2 ALRSHE 1T 700~900km
1248). 017|Af 3RX|2H 20t I
HollN gefst 2o ¢ = It AfO|S] HEE i
71 9l & s x|ede
RRE EAHEE B 4 X

B AQAS 3T 8 4 gl Aol sk Atn= SHE S ut|sto] O ofef 2-O0|LE HAMHIS UM 2 AL8SHR| ZotA
37g 2lolstct (Shackel-
ford, 2009 107) 4 QUK 2= ATl §210] XIIHQIX| QIBHOIX| mefsty| €| 940F 2712t Yo sirhel 7t
DX TS Tp——— SH0| =0t 0] 22 950 XN47H5HS &SHE 6718 Q010 sl THECZ ATis 1 2H IR
7b a5 AARO| LRE 5 ) .
AZ 2 9EE e sas o (UN), ZH[7HEr&d=27|1(0OECD), =MEZSH|2(1S0), MAHEX == (World Economy Forum)

SHSHA| Q2oBA BXH MICHS

2F BTN A, & o 22 AR BFES CHEILCE

xtelel o|g, Exto| gt urct

%E _IE|ﬁ I|EO\ 3|

NZ X512 0|20 #ix

[EhMIcHe] Heot 75

A7l #ste| ubg” S 9

siC} x-’r-7LM° O Sy |9 S K=Re] o7 by 1o

SR 2. 9FA NSNS YE st 671 20

EE[HAM MWIX—*\QE g2 &

2{X Z|QICE 21M17| 2IE =]

e s o) PSS PA
2 YHol miCieR =

2 9\Ct

I_O*

FEEOIN_._l?‘_ﬁHFmE:".‘:
A g 2



2009 28 10¢, 0|2|F 333t BAZA 225102h= & 7H2| 2140| &Sot0] X7 &F 800km

|'|_|O

£ TE e RFTISS YUSIRITL 34 5, Z2tAE 2F 2,000702] X277t XL HE=E S

1 U0f CHE IYoILt FHFYHE SE AHE 7ot ATk 0|2]F 332 FARA 22512 7

on
w
w
o
]

of xiztom Mz ZEHT ATHEEE 10km/s(22300mph)oll Z17IRCE &S % of2

02
rot
02
0%
1o
HT
|'EI
i)
k=)
|.|-|
10
0x
_O'I_I
s
g
r\r
|'O
£
i
=2
i
Rl

FEA|LE 2717} 28t 4o 2 LIEfLL, 0|2|&0

FHOLE Mg H20| 2715 MEIE Hot 9l HOE LERTEY

2010 9% 3 B 0|2 RFHAIY(SSN)2 0|2l 330A 528712] mpEt FALA 22510
M LE2 1,3477H9] TIHHE 10cmO|&te] 37|12 2R8I, 0] & 2ci 222 X3 th7|oflM Atz
oy, 9712] 0|2|F ZZ3} 607H2] FADA 22510] HOFRICID BAMSIQICE NASAF LFEH| S5

TE7HS0l =, 0|2|F THsiel 28t old2 Ho{: 100 St H=0 HOotlg 0|1, FARA

Thafiol &ie £22 100H0[d A0l ZotUS Z40[2t1 Bk,

T Rlgel =2 oA s AUAX| 2 TS 4~ AJEXE SEYSITE GAl A0 OIS 25 &
= 7tsds 2l8l 0] & 9IS M2 FHGI AX| YT Lt T[EHoRE IYR2YRIE2

A= = SH7L S XX OFIXIE &Has| o Fe = giRACt.

The two satellites at the moment The debris clouds ten minutes The debris clouds three hours
of the collision after the collision after the collision

EX: Kelso, TS, “Analysis of the Iridium 33 and Cosmos 2251 Collision”, Advanced Maui Optical and Space Sur-
veillance Conference, Septem-ber, 2009,
Online at <http://www.centerforspace.com/downloads/files/pubs/AM0S2009.pdf>

RFTENES US| SESIALE Q|=XQ ut|= BB o L= 47| St THE 2198 fIF

B 4 QI B2 Yol M27|S BHE0| 8 4 Uk SETHBS HAPIHQ! 2HI2 S50l X|&THs4
S | 93 2= 27H50| BRAs0} B BRYS HOIELL

s}

72019 Q 59

10
B
oz
12
e

3.0I2 &3 ZF(Kes-

sler syndrome)O|2t &t

Ch X7 MHze 24 Y
7bol »FES HoM EXME
Atolof SS0] LojLtA| =1,

O|2 Qlalf EMsiA & @FM

2|7] ti20ll =Tt E =0y

SE9| 7tsH0| A% =0t
A gk

4. Kelso, TS, (2009),
“Analysis of the Iridium
33 and Cosmos 2251
Collision”, Advanced
Maui Optical and Space
Surveillance  Conference,
September.

1. O]4 2A-H| A

279} X47HsY
(sustainability)



Space Policy Research

60

JoR ST T OW R R0 o~ a ol
o K M = W ® o= AR 2 o8
— 5 o = e ~ oD =
& o B m T U b X o0 = m
K o K F o 5 m g % W T 2 o
= = — P~ . [e] B
o <F ol = o 0o N K ~ OF o T 5 @l
o a Kow <k Koooom T ol € =
X & U o u T ar 0 O o o E.:l_ 0o _._%_ B
S o H o g I o 80 ou O o K & om0
E — E m = © T = k0 Moo Gl oy Bl
S & . W= KX Wo B ou Howo 20 fuo o
— 8 A @ o S o o0 B o4 ™
o X o gy oor M F o W K @ T W g o
Ko EE o O Ao 2Ry o R
=) S o X £ o ol RO o T K of
ST Eaon x W X ok o W
o W T &k = oI © x ad K o T
H & = 1 K O = T = K r = =
) o= oK DK K- 2 o m R TS
o _ K ol - o T
T STV T g K g w 5 3 8K
m T g B = - 2 £ ® g D oy o
= K 7 W = T = N = M5 = o
Mo = M7 & W oy ok 0 o H
ﬂw o B o g i %_“ M_H__ T O %u o W 5o U
a = e [ -
= & 2 = 2 @ s 4 BoE Moo @
H x0 T W o X =) =
ROE 5 S K oo © - 5 K H
« 8 g kel T HmZ E 3 I
d -~ B ® B o5 o X O ®m S o %
TS mooo o mr [ T 2 2 9~ ol E -
B £ of M_ﬁ o H m LORT oK 2o
s r 8o % w ks oz oFEMEIT oWy K
Wy T o o = o w2 T w R = 20 |
0 < ke Ko = MO g > @ ol 0 = [T Ko
o WUoop R Yo — W S gFo@m 8 = = ¥ |
Rz gy N ® sy m 5oL T g To®E -0
N AR oo W — £ O X z ™o T
X oo g HWom D . [l o Bl T G o ~ oW
2 =25 PIL g8 F © g oo KMog d e B o
o . I K mZ ° N 2 w3 I N G
T g g W Z 5 o Kk Do & x T W E
0o Toa Wow KO o ~ R K w  oom x S
oo Kok O —~ K T oo o 0 = T 3
o of o < K o 0 o ~N OF ol I+ o0 o U RO ir

. Ol7 B4-H|A
279} X4 7H5 Y
(sustainability)

0 L3710l of

q

A2, 0|2 I3 &
o

[e)
A

Ab
S0

4 9lct &t 9|

O:

b= QUCE Ol X2 H=0f A= 2t K|

CIs
=2

3ALCk

9| EfRFOLAX|ZF K| L HEHO| =



o
N
\Y4
N
Jel
0
i
4
m
o
g'lj
mjo
e
rr

Al

Solar Flare
Protons 1. 0|_|J_\|_ HM. x-"?_-l

|

Energetic
Electrons

BN e ]
Damage to (sustainability)

Spacecraft
Electronics

GPS Signal

geniilaon Radiation Effects

on Avionics

Geomagnetically
Induced Current

in Power Systems H

Induced Effects in
Submarine Cables

F4Fnt(radio frequency) S412 fidol E4Hel 7|£0[Ch TAP7| AHEZ(electromagnetic
spectrum)?| YRZ M2 AYFOZLE S 450 Xg=2 214 JElet Z2fo] FEE 0

F

ol
rr

(3

Sttt 2550 S0 Tt FLolLt 2fet Cl0|EIE ST HayH|E WEE TS

O|=5HR| 842 Fubg ZHY2 Of2{7HK] 0|/ 2 Sdlieh 4~ QUTE XteiFel 7MY 2 EYZS0ILI LHE

ZI|A SN, Kol thY|oto| A4S EE, J2|1 2 E F20H | tj20f| o 4= Tt | =5HK|E &

’

QXIS Q1710] A5t 7HIS SLUBHHLE QA T4 HEOR XIMEMAIAHOILE SFEA|AH0

To— o

o= Aol Fuig ZHd2 xfd(jamming)0l2tD 22|04, YAX R L= R3|XoZ QM| HAY|S

ol HiHO|C) o|EXol ZHYS H|mA

|14>
=
o
_|
k=)
ﬁ
i
jin}
O
i
_l:
0>
r=
N
=]
30
10
rl:l
N

AXP7E el BEIYS FHot=s AS Y| fIE IEHUS XITO|LL EfRol YURT| A8 532

1R
llng
<
|'|
l'\
E
rir
\l
X
N
=
_iT'_
oII
ol
n
il
.
=]
k)
ro
>-
Rl
i
Hu
N
Q
o
[
N
10
5
=
®
w
Q
—

S S 4191491 2244 159} ¢izto]



62

III. Ol 2M-H|A

279} X[&7HsA
(sustainability)

5.https://www.bbc.
com/news/science-en-
vironment-12187603

Space Policy Research

SHL|QUCE o] DECE Ql5f IntelsatS ZHZIA| 158 AFS 4 Qi =AU D, 0] YME 3|

=d]

—_

=
7| A=FSIICt O Z2A| 152 S4I1EH|= 0T 5| 2HE FO0[0{A CHE | Mof| Cish Fute 71
0| Al5t01 ‘ZH|9|A(ZombisatyOlats @S A E|UCk” Ci3#s| 2010 128 Intelsat 2AH=

A=A 150] Cet =F 2 o 4 U =IUCE

SIS A2 FHE| 93t 2H| HFLISS QUXIRH 2 ZHIUK|HCt A e SYD SOl
sigiol o %S PED ULt SRR 2| HFHLIES 30| HEsiCs B0l U

o=z Qlsll o =5X| g2 St ZHY ARRI7H S0l et ol2{sh Aol AFHES Stel XI&7t

£xo@ FHo| ofsf Xzlof 2 30| HIXL|A DHo| HFskn Yct 7/ KHEseel M

=

IS 7|97 galof hitg 7[He = 22 ofZ2(AH|01d, MH|A & 230 tiet 2 &

<E1>M22 97 H|XLIA B 7|&

MZ22 F H|ELA ks I
S5X 2F 2| M| 7(Active Debris ESESI B
Removal) I Ho|HEA 3 HAlz{d CHEeld
SEMEOIA MH|A THALS ALR|
A= Hz= (Z) A M AT ALK

HTH A2
SRR et
Fs By

27 HIALIAL HEHQI S, XTEE, QF A AL MO Sirfe D Yo Y22 IS
SIAOILEARRIS] A4, FIE 2 ol Chet M2 7|45 TS M5t Lt 0l2f3t Bizi o)

20| 20| KA7HsAo0l 0Jxls Y& Beo| ULt oS S0f, SEH TS HHADR) L AT

>

b MH|A(on-orbit service) 20k= RFEXIGHE 2|

0
]
=0£
i
_O'ﬂ
il
N
g
=
%
S
N
[l
4
o)

sl
o
o
T
B o

F=H0l| tiet 20| 7kssiths FHOIM YA 3 ofEH 2H|E Eteich 2|30 ol fldz R

H 5719} 2 HOFs SFAEOIA(SSA) Y LTSI BRI 042 71417 |1 Uck 3t

oot
)
o

w2t OfsEtAIXEZF BOFK| 1 2H2-20p7| st E ol W2t 7| & R HHidA HiFHLIS2| ZhM@eat ot

L2t QIZHREE-SS 22710 AMASE k| ZSt=(0{0F SiTf. 0|2{5t npH|et 7|3|E siiEstH



2|2 2 2 2&(Rendezvous and Proximity Operation, RPO)2 &L} O|AlC| RFE2R|e| HIX

= HESI0] M2 2FS St A0ICE RPO 532 & 251 SHRFEAE(SS)el =8 & 21t

20| 60ZIo] SFESOIN K9l 95 Bl RIS JHsp B E8 7Ioltt
Z28 ARSS X|Lh 104 S0t RPO 7|50| FAMAROR SHAE|of YTHs Folct 2 Btse |
Ol R H|S 95t DHHOI RPO HSEOH OfL|2t 28 PREMO| RE RPOS 283 4+ U 5

242 HOIFRICE, 0l2{3t RPO 7152 21440 BICHHI3, 21do] At L 24, 2210 AZ4 9I4el A

CH2 77|41} 0fE7IX| 2 RPOE EEEOR 0|Z8&7|&(dual-use technology)=|0{ @448 H

]
0%
tor
ol
N
=
1=
)
_O'I_l
rir
pa
i)
|-|-|\.l
S
ikl
=
i)
|0
U
Hi

JtetEet XA Ve SYE 7HKI1 ULk wEtA #

Z0IAM RPO 7|52 ArEE O, £EH0| &5 ol TIYst o|=2f 25 S2{0f thdt =7t

uin

o S0{, O|=2 2fAlotet S=2| 2HRE ?1dS HAIS0IH, 53| 2{Al0} USFE(SIGINT) FX|

HA=SHQ! Luch(Olymp)E 9|45t RICt & 20Xtz 0|4 Et @Ml H2et ez =o|of Zt Eptl

<12 6 > 2{A|0F Luch 99| & #5430] (2015-2019.12)

—

Express-AM33 (2{A|O}) Yahsat 1B(UAE)
/

| |
v NSS512 (2 9ld)
\ Turksat 4B(E{7])

[ Intelsate01, skynet 5c(23) |

Turksat 3A&4A(E17])

Intelsat 905 Eutelsat 10A

\ Intelsat 10-02 7 . . ' rn g
- 3 = =t & e % -
\ Nigcomsat1R(L+0| x| 2|0h)

it [ u o it " M o wm
Trae (UTCG)

EX: AGI, 2019 XHHZ

. Ol 24-H|

7o} R|2THs A

(sustainability)



64

. Ol 24-H|2

S0t x|&7Hs Y

(sustainability)

6. 27| "X 0|8 9la3]
(COPUOS)E= RFE37H9
"k 0|80 chet ==l
e Frlotd ZHIERH|
o JHnt HEstof chgt =
e 1 A= RAV|RLCL
COPUOSE =AM 2F 2H|
£ CIEX= =Lt CoPU-
OSt= 44t 21§35 &dif ofd
UNGAO| 231§t UNOO-
SA(UN Office for Outer
Space Affairs, QFALRE)
= COPUOSe| AtR=0|0{
ECh UN AFR=9] 0|7
SICt. UNOOSAE 2F
Z2 0] st Rl =
i 280 ¥,

| ol
i3

0

7|E} RFEOH 2Xof| 2st =2
H ZHo|oh CDeE M1
512 Edlf UNGAOI| 913 211
. CD7t iR sy oY
SiLt= RF0IMQf 2|
| oflfolct.

ofy S

Yal
10

H

oM un rok ton

0:

Space Policy Research

FISES YUATIE AL 2SS SV S22 E2Z 4 e #RI0| & & ACH It

PF7|e2 27t A ot FHIM HHE O S At RFEX Q| ZAH 0[80il= PNT(ES,

B, AZHE7) AlAT, B4, FE, BE, 2AISI 5 AN U BREE Xl

r
_O'I_l
|.|'|
Ju
nx
X
il
o
0x
I8

U Frte SFAAHS| 248 7|k TH, B, H5t E THISHS B AFBE 4 A X4 U 257

re
4O
N
i
J
o g
ne
of
=
N
sl
=
ne
=
0x
0K
ol
)
iul
Im
ol
10
H1
i
02
ok
o
BII
o
Ral
§2
rlo
:>|':I
40
0x
£0)
AN
4o
N
>
54
3

40
BN
riok
ox
o
4>
iRl
r|‘
=2
R
40
Bk
A
=o£
MHo
fjo
0%
0x
gg
4>
x
~
ol
re
to
02
>
e
4>
30
=2
Ha
rn
40
BN
OolI
40

RISOI7] At S 0IXIT PFEESO| H7IX0l XIS7H54S A2l HEAIZ 4 iCh

JRE STt RFI7|&2 2o SRIsH| 02 0lf= 57180 0|58 (dual-use) 7|
£0|7| W20l atHel SMo=E AISE|7| WiZ0[Ck HK0| ASAT 7|52| EME =RlsLE £

Z710l|7H| ASATS| AR S

oH

XAIZIE ZE 0hS Of2ie Uolck. Waky ol2ist IS sHZst| $lst
F28 TS SR0IMC] Mlztnt SIS BES 7| 21| WS Dol Jio|ch SHUs WS

2 ZXsD FANL 4 U=2 BE e

Xtofl CHEH R=AEFQIAl(Space Situational Awareness,

SSAIS| AT TAFOICE SI40ILE SFSH0 B 4 9l 7|Z0| TS B3| ot & 0l

= 047]0]l AC



3. £F2 X259 flgt HA=[ef =3

=HAE 0N RFEEO| 22E HdA, FR|ZRf X 0] 25t T

rin
g

ol ekt ziEdo] Rlo]
JbE Q% =S ot ot a8l ZRR2INLT|FL(OECD), MAZMZEZ(WEF), ZHEESE7|

T(S0) SOIME X|£7Hsof ths =2S0|Ch

1) ZFAE(UN)

A2 1937 EA=(20191 7|F)22 FE(0f ATt FASS|(UNGAE |AQ| Fo FHMEYY|

ZHO|X} CiE 7| 2H0|Th 67H2| 2MEQIRIB]7F UNGAS| 22H 0|0l gt S 35t T RF &

E
acd
2
X
-{I'I
©
410
10
Jor
_$'_

Q6T M19sls 250 QEEHS TR H4RI¥sl= RFE

RFHYe| X&7Hsd Aol thgk Q1410] =0MX|HAM 2= YR = Il XM ZXIE Fotd )
Ch X[ 1033t @3 X&7Hs-Jofl 2lsh of7|El 2 7kX| =Xl CHA{SH | #fsh 3 7HX| S AIH el =X
FEE =710t 2F 7|YS AMOloIM S2

gt Of+r0f st &elE E&Esh= 58 A BN B LIEHACH: @lA0] 22| HA UCE

20082 2010 ALO| @F9| X|£7Hsdt ot MHHIE sliZsH| 2lsl 3702| CiAtzt XIFS0| =2
S|, FEAYO| MA SSH 2 AEE 2lst @IF 23 &30 2ot =X WS Z(International

Code of Conduct, ICoC)E MFst7| 2Iet 2, ‘?F2 FHY Y A2M AF HOHTCBM)'S

QI3 UNGA GGE(HRHE7L O8), 12|11 ‘@585 F7|X|&7HsA(LTS) Jtol=atel 2t4g ¢

015 7 d3xel =X|= 27| "t 0|ZLIYE|(COPUOS)S| LTS AR F0ICE HRIES <
FeES ot ZE RIXS 20| == Y| XAl XEE eolsh= RS YAt 473

E9l Y7l= 2018 6ol E%t=Hl 217K X|E

I:I>|I
@
@
n
ini
L
2
(@)
o
U
c
(@]
wv
1
i}
B
N
s
>
{0
rio
Tor

Ol M =0l 2 Cf WHAIZ| =2 tolsiict?

207He BlojEl XES SRHE0| FIHPI K4THSHS HASD SELH| OHNS SMAIZI| £
s BAHoR QIYE TAISO| BZOR PAE0] ATk IS FUEO| B, FH|, 29, o, 3,

III. Ol 2M-H|A

279} X[&7HsA
(sustainability)

7. M I MEY PEFR|
(Transparency and Con-
fidence  Building  Mea-
sures in Outer Space Ac-
tivities)2t 220N £
X0t SHoMel Hst
of OtH S HES| 25 A
Teel o 2k gl oty =
Ho| xEES Ef=0| 24,

<8, 28, E‘:JK*SEE %E el
s

S. (EX:Space lIssue
014), FetEet ZX0||
15 UN 2114, No.16.)

8. http://www.unoosa.
org/oosa/oosadoc/
data/documents/2019/
aac.105c.11/
3ac.105c.11.366_0.html



Space Policy Research

66

= ol
= mzﬁ o = o
il o . & o ~ &~ 2 H
o ot o - i 3 FL TR T
RO B K E3 El Lk
& d 0 <+ = = m ool g I W
S AL ¥ b i mou R o
’ & 1% e Gy o ok = B om I Y
R0 | 70 e ol 2 K| g ! S| m X ¥ oo F O
dIE N £l w_w ™ol <+ oF = | w0 e w_ oo o
¥ | 76 i b s B | o K| | om K | X S 4 B oo U=
ol RO | & ol ol oF | | =r|al [ =z R Mg E
el |7l 3 | o EAEE i L o Nom oo om R
Ul = | o7 80 = B WU 8J|ul % M HoEr AN
g 1Z|x il IR Tl | B E| | a9 oy o= O
2 R 2 T TR ~ NI~ ol Il [y | E — ~ o=
N _ 100 = = K 2 2
NI ) Sl (BB | B B F F B o Y B A S w %8
Jo |or| = |@v 3 7 | M| | o | or ol Ju| o H = o W N
= =) 5 = WL\ Ho | OT | oF | mu | | EC | HO o | U S o W om g
= o | =i ok H|o no | o of | =r | X0 0lo i | =z o o K @ ®
=l e =l Wz |E %N | 2 o) Kz H g - & & &
= R A | & _.__Amo =« |z | = o Kt s | <I| <] ) wo K| ol W = ol N
Al a|s T wzo_ﬂ%|m g o | oF = GO 1
212 i o5l | x| OF | o o | o | — < O . © =
R == <l %%%Mﬁﬂmxﬁw_._mmﬂﬁ_ wlow By 9 % o &
bty il <+ _A_.mol,ﬁaoﬁrml1o_em o |io oF = B w o
Lo R | = o ROJRn |3y || o0 T K| | X0 ok | oo bl K =
il T i L O |or | <+ =Rz |0 o | X0 1o | <~ . o K ¥ 2
K- T | = o | 3K D o1 W s |~ or|m| KT o= = | W g oop ol B e
— = |wlm |®|TS|T|F|F| B R KO | & =N w | frz ool > o
oF Flmm |l |z 2T muv | op | ™ U | K G | @ | ® <+ O & 0 R ok o
& | oo |y MEXE.AIE&WE@W%NN K o | do| w o o K. B
gl (229 e | HEIF A E R oz |*z|E|E] b ow @ T B
SITd m(G || E o g0 R | B - R R R o w T = F
v o o k| = 0| = m.__‘_‘ o o |} ._.._ K- | OH | = | OU| 22| 57 - a3 K =~ -~ K = Do =
BECE sz BEBEE s x|k Tlhzfgsld ¥ Rgead
KE [KE I =720 C Rl |~ | &0 wlm S lam| NS Koo 0 o
AR I A AR AR A A A R b mtg| Wz o= 2o g 0l
T R T Y : OF | O | oF oF Rl | B = = o < N
<< < | < <| o oo M i e I s B 2 .@' h : mo w_..n oF .A20 Kl % oK at uE
_ R EIRIEL CIRCIN G- )
5 o T _ _ o Mo g R
H bR o % |am| n T @ S &
. < ol YR oo .Mo Sy N~ = T oM = o ®
KF B! T o OH R TN - = o =
- J @R Pl
oF ™ gk Kol Bao |8 oo UK 5 o=
oF K & o = Iz 3 o
o m oz = ok gp W
W 2 o o rl

ol

=
r L3
&3
€ RE
T s
S %
= o2

ECiZ 20074 22

=

=

ct. ol

7|7HOECD)= M= ZHOIM K|

Byl

2) 4| 2490 |1(OECD)

ZH



H SFZH HHHA TS Slet PFE (Space Forum)S B4 FHSIACH

22 2oto| AR, ASIE 7lofol chet 21ats 374 7|ute] Hwet MY N2 25 M AYKSH
o]

it CiSol7 ®MSst7| 918 OECDY| HY0| 0| 245 7= QUCh TEkA

siiE X EE WSO ULt OIS S0f, LFTENE0| DIXI= R Jets AYHoRE G487 H|
8 2YH|Ig, Y7 5= € A HIE, Eelt| So= MES + U0t UHEoRE FTUSER 2

HSIHLE FHRFEATSS)2| Bt My, BZIEAe] &M S

3) MIAI BRI ZZH(WEF)

NAZHZZ(WEF)2 2019 58 6 O|= AT JHE[E ?/M420F =M=l Satellite 2019
oM SFTHZ0| 26t X&7tsd H7F S3(Space Sustainability Rating, SSR)S 7HEHO|C}. Of

QBSFIIZHESA),

MEMZZCi(MIT)S] Space Enabled Research GroupO| 7H#te ZFEslm

OlZ|A H|XL|A CHZ|Ql Bryce Space and Technology, ElALA CHSHE $24SIHCL SSR2 =

LA IMS] ARl B(LEEDRIZ)1t 20| MYXIZHE | LFo)| w2t HIoJE MBS 2ot A2

nE

IMEZS7|F(S0)= P[0 st XAl IMEES LSt ALk 1500 = SFEHE
&= SC31 sCi42k= = JHe ARI3|7F U=, SCI13 PFOOIEQE HE 0[XA|
AHl(Space date and information transfer systems)@t SC14 RFA|AH DI 22 (Space
systems and operations)?} 2L 0f QIC} SC13 £F 7= Held, &2, m2tA, = ol2h

OIEf2|of, Y&, 7t AISAE HMA|R, SZ, 2{A[0f, RA2I0|LE, B=, O|=0|H, SC14 &% FII=2 E

2t =, EEtE, Z=A =Y QI O|Z2[0of YE, =2490], 2{Al0f, 232t O[Lt, B=, 0|=0|ct
O] & I&E2 UNOIM g8t F7| X&7hsd 710l =atelut igtsto] &S 7iEhst QA0 of2f

1p Z0|, CHE2 LTS 710| =2fele] X[&af 2HEsto] #E

mjo

EISIRALE - SO|Ct.

III. Ol 2M-H|A

BN e ]
(sustainability)

Ch LEED Q&2 Oj= Jg
gigl 2/2I3/(USGBCO)0IIA
JHEREl "ot BHAO 2 Lead-
ership in Energy and En-
vironmental Designe| 2F
xfojct R2fLfehs =M 2
% CQIBHI(G-SEED), ¥=2
BREEAM, €22 CASBEE
SO| Lk



68

III. Ol 2M-H|A

279} X[&7HsA
(sustainability)

10. LAEE(2010), 372
H|F2 g0, RHK.

Space Policy Research

< 12l 6> SO SC131} SC140{| M CHR= oJM|QF LTS 7Ho| =2l 2t A

of space
safety P Operat'o’)
B5 B6 g,

B4

&
o
T LEGEND ‘
g- < SC13/SC14 already have a standard or
= work project to address LTS need ° §
& ;/ No current standard or work project L el
L ® Need for international standard /\ | 8
explicitly identified in LTS guideline | il \ 199
- / I ‘ e
3013 sEas,. .
£7%: 150, 2019
OH=20t
4 7}4 o2
X&7tsde fF0e| M7t ot HE 20kollM IRzt nalsien = =X X&7sd2 7I1E
of dEFolof st tiete = MIAIE A0[RIl Ao 2 QIFIL FHaloF & Al=2 ZHx|o|ct J2ut

Y= Ol MEHES 22RIEIZ ot AEFY

oM d&el sHAE elgsts XI&7tsde F7st

= W2 ZIEeE 2O| OfLIT AHehAb=a 7| o] Fet{o] 252 go|Lt TAH2| K%, 2&, MH|A &

H
mn
|'El
=2
HN
=}
o
4m
:|0|:'
N
kl
30
rir
ror
11kl
=2
>
Ral

B
N
olr
0x
o
40
ree
|.|—
i
ro
kl
2
ne
O
I
0x
0K
ot
4>
30
mjo
]
3

O] ZE S0 CHEt thE 2 23 S|YX0[X| giCh XN&7IsdR 71EL| RF =X Hx YA, ROl o,

2YYAle| 2 HSHE of0|sty| WZ0IC T2{Lt 0|12 21M17| AFIH AHstD = 71 2 =T0|

Ral
L
A
J
°
e
]
]
HuU
0
L
=2
sl
H
i
Ral
E
o
ful
_‘?_
_I_
|.|'|
on
A
oI-
I'|I'
_L
rjo
ot
rlo

MEHO] OfL|Tt. 2t

action)of| 2t 22|E HQISIRACE RFet 22 SRXAIQ XL7Hs42 YA 70| L4 H

—/ o —
48 HEE Olsi2ARIe] Al 7] QoIS 8f5{tl= 70l SQ5ITt 2[ujo|tt.
BTl IRALE]7E =2lEe! M 2 SFESS 5| It =7 7o 2rliu) oFmof 2t
HEH &S Xst= ot ot @39 et RFEH| 2| oo SHE NIXIX| S 237 A
L2 NS = o= rt mEtM AHEE0(0 SHgy g F42{0] gitt 2HoE 275t =

P HSHoR WA 0| Zetste S & 4= bt HollM 7h7h2 D2z gA 4248 71 4 QU



HoES

]
[2]

[3]

(4]

(5]

Williamson, O. (1996). The MECHANISMS OF Governance. Oxford

Salarzar, Doris Elin. (2019). India’s Anti-Satellite Missile Test Is a Big Deal. Here's Why.” Space.
o] 2M-H|o1
com (http://www.space.com/india-anti-satellite-test-significance.html. Il Ol £4-A|A

T R&IHsY

Martinez, L. (2019). “Legal Regime Sustainability in Outer Space: Theory and Practice,” forth- (sustainability)

comim=ng in Global Sustainability e29 Vol.2, Cambridge University Press.

Martinez, P. (2018). Development of an international compendium of guidelines for the
long-term sustainability of outer Space Policy, 43, 2-5.

United Nations Committee for the Peaceful Use of Outer Space (UNCOPUOS) (2019). Report of
the Committee on the Peaceful Uses of Outer Space, Sixty-second session (12-21 June 2019).



70

T2
O] =z}

oz
02
A

rie

w1

e
om 4o

Ho o
0 oot

A HEAL
yjjung@kari.re.kr

1. UN COPUOSE £
ol &35 Z2J(1959.12.12
UNGA Res. 1472(XIV))oi|
w2t 1961 Rl E3l9 &
HelgslzM Mo,
HEAL Y| 257|549
Q5|2 A,

UN COPUOSS| Mzl =2
2 RAlo] @F A =23
Aol 2t AR, 230 st
HEo| Hgut oi10] =, @
FERIMERE YMsh= HY
2He] ZE 2 7 HH.
2019 $4xf UN COPUOS
9| glpi=E & 92742,

Space Policy Research

1. 84 4% S0 M QXX 12

1) QEXL MBS Ut ALY LA

[y oTlo

<=

AM H2ES 2™oZ 2009 1€ MEE 0|=o] RFEMAZIYQ! Planetary Resources(PR)
= AEIYQl Arkyd3Rat ArkydeS 20154 421t 20181 1o 22t 43X oz LAbSICE
2016 Ng BMEE39| 2P EXRY SNCiE FAY 22 A7 2oz PR 25
Hot REE EXASIQICE J8{LE PR2 7|20 XA, EXt K| 22 S22 20200 o -E Xt
ERARRIAol BIALE 2708t Q17(51%11, 2= 2018 108 E2F2l7|& 7|Y¥2l ConsenSysof| ¢l
£EQCE 2013 1200 M2l=l Deep Space Industries(DSI)= 20158 102! ®|F EXIE|AL

Metatron Global?| EXIZ2 g0

-

LEAA EHALE 2lst HIEA JHEO =5t 2016 5O
= EME23 M2l JHEA|FS H|ZSHUCE 2018 O E|UT @KLl EFA EHH|o| BEALT} X[
EHA, DSIE 20199 1€ 32| 7HE 7|42l Bradford SpaceOf| QI4-E|RICt ConsenSyset

Bradford Spaces 28 § FXIY =2 s AFHLE 7 0|0] ZHCh= AZlo|Ct

AH@d ZZ0[2h= HITC 2 wAT 0] AL SH72H|0f A & AEE 7o EM2 2

7:
T
A AZ0ll nRet FLYe HFS 0|EUL, RFAY 2

=
rr
J0
[R>S
40
o
Ok
l?ﬂ
i)
i=}
0o
40
Mo
o
c
=

COPUOS)" 2| HEA9I45]0| ofF| 2 xHEhE|7|0f 0|2 Z{Ct

N

) 2MI22309| ‘'SpaceResource.lu O|L|ME|E’

EMdEZ3= 2018 9% ZNE At EMEZ3 2FF(Luxembourg Space Agency: LSA)

2 HYBIACE LSAL 2018 SFRHY BB ASI ZNH II2RWE 248 Z1f, 23Kl

el
[

AH4E2 2018 ~2045E S0t 730 RE(Sf 93X)~17009 |E(F 217X)2| AE OHES &t

M

& 2102 ojaEleict d2|n 22 Jjzt 2o 1809 Fo| 18 HES uIEs0f Hole| B4, 2xH3}



Z3 LSA= LSAQ| Ul 71X SREMYY, FdEH 3T, 2Ly, =71 BRHE H|1)2| o &

otoz =xlelo| 2SS MASID ‘SpaceResources.lu O|LIME|E0f R2=5lQiCt O|L|ME|EQ|

2
am
2}
N
>
=2
vl
ofA
n
A
o
Pal
mlm
_01
ﬁ
0
=2
i
_0
>
1%
Ior
on
nJ|o
EE
ol
=)
AN
i)
o
H_E
_o'l_l
N
i
-m

FFAYE =S 2let 0zt SYFR 239 JLiY AP

RFEXY M= MESIQE PRI DS= 25 0]=2| 2izh 7|Y¥oZ &f 7o Ml 2H|2S0

71015104, 2015 112 0|22 MARTUAL ZHH 0| HHEIRACE AASTUAL ZFHH | MM

Mo
>
ro
1]
i
ne
B>
0%
0x
=2
Rl
ne
m
rn
Ho
|
Ral
rﬁ
0°="
5_
2
a
D

IS

a
o

w

(@]

oy

a

D

o
o
H
In
40
|
Ral
o

SYR23E 20179 78 ‘FALRI0] Aot 018HY'S MFHD, AIZUIN “PFAE Y

T =1

off w2t M 4 ALK D 7SI,

3.01= - EYRE3 FUY IHY el Xl o8
1) I A M
At X X THUTE AAR MY 4 = AstS JHICHE Ul chst A1 shAle] Azl

(right of auto-interpretation of legal rules)"0llA H|Z=ICE “@70] CHst Xp7| afjAle| M= 2t

=o| U Yol ZHEAS 7K1 A= Wit HEHOZ ZHAS|0M = LErH el 2w 2et

o]
z

2 F0] 22 YR0| giCh= AOM 7|25t &3] MARE ALt E8= FHAMRE A (Interna-

tional Court of Justice: ICJ)2| AR HZIXM o= |CJo| X aetHeS Hatst 271o]| St510 EHAQ|

o=xx|

]
o
re

#9712019 6 71

3.US. Commercial
Space Launch Competi-
tiveness Act, Public Law
No. 114-90 (2015 11
25), 129 STAT. 703.

4. Loi du 20 juillet 2017
sur lexploration et [util-
isation  des  ressources
de [lespace. Doc. parl
7093: sess. ord. 2016-
2017.

. Ol 2M-H|AH

ol B4 0|33 24
g250| SRSl B



Space Policy Research

72

R ¢ @ LR &
— o E g X9 o . _
By 8 3 & T E n B _
w8 < I 3 = o) =N = o
- <4 o3 Kq H 5l o ol = = ~u o
B g @ 2 n R T ol H = g gy
o 8 g o o ) o K 2 o &
AT ol & ™ <0 i, rl = o] T
s 2 x % = 140 = B 0 (3
T @ = o L 4 = 1 ol S H rl gl il
LI e »o & o o il e M
oo oo o o = J = - = o
1§ & %0 T N o M =] = 10 Kk oF )
= A < [e) ol o I+ L — o N
2 <« 3 U nroXom = ol ol il __ o 0 [
S c < - = R S — ol T o = - —
= PAE T o N 7T = Mxl od o0 n ._l_._ 2 o
s ®2a& o oot o MW ;B L) 5 = <
= &5 T ¢ X K 3 o[ T o o ol o2 RO = K R
= = O - =) . om I3 K ol I+ = | o = o ud m K
mE O H o T o D e or —, = K- it o
E L 2 - 3 ok of 6 o0 S <} =l
- = = L K I A0 r
== = | ! X0 ol K ol - 1 g
O_l © o_l_ H = JH I _I._ n) | - _Aﬂ U
R0 E FEE 5 o 7ol oR N oar g B oy
N B I .n.v.._ T ~ ) fa) (o] s ~ o ' 2l Hol ._A_.o . |_.
WS W o o b Ik — 9 o K o = F g~ m
oS LN . o o I == 4 M 2w &
©° oI =2 R xr - o A ol —_ 10 X H
=~ i < Il Ki W < oo™ oF Iz
N 5 © .n.UI z H " .m._ = ol T © 0 ol = o H ._Ou_ﬂ = El oF
= 5 = o a ¥ T g & 2 = RN~ o oSoa
m_A_.._ % ol W mA._. Cl} A <k Kl o & ol H._ K0 FI Iy = o m__. \Y
® g o MOF DRI s E W B E ooy W
T e o2& i 1o S Ko ™ =) ke @ © B g W THgp K o u
= = - T — = e - [} =
Seof Fpsd BT ogin cgalfz 5 ER B
o m T B Koo T o or .. &r ul VT A ) = o =
R g 2 3 B <k oo KM - R oo T =
T 5 T @ [N T [ DA T - r=Y oo < KO o] B m
s o M5 m X 2 Ns Feow b oz Ko oo ur D roo
T = 2, mo ouo ol g g ol O R I
Koz = & g w9 = © O B W T BT i I oo
T ® = £ o = o R G+ X ogpm e = LA
= 3 o = 3 Do r N = oy =25 O o < =
5 oo B & O W T F T e Wl of o @l ®
S os 8 K@ s g% =% 50 4 i oo 1 & o
% W ¥ 5 IS o K o % o o B0 or o i — REe 2
= 0 N Ul ol 2 W0 oo o T . R il
s & 5 & A c_ m__. ol me or of of el #roor o X o U ol mw [N
S oo S E 3T S o K W TkkE Hkan TE R =1
oy o =] m 18] © K K4 KA 1] K © o m__.._ 5 G < o ~ <k ol
<] n c n s ~ © _ ~N : J 3o Tk e
=071
%
3
T K@
T L8
B ob
€ Do
S o
S =
= IIIF

0| BS5kAHLE
FAIZ SAQ) APRS TR{Et 4 It

M
A

t 5

°

__I_I.



2) SFXH0| Mg Jtstt MY
LFEAtpE ARE Eibot ARSI 0|8 £ A=7te] EXle RFXR0| ME 7tsst = H|Ho|
Exfot=7te] 2H|0ICt BHY M& 7Hst ZHHo| EXEIIH, Z=20ll= sy I A'HE siMst= 2X
1. O] &A-H|
2 HZECE IRFYO| 2ts 0|F = 23 & R0 57 =9f I 57 Y| te= MA S0l 1967
gl Sl 0|22t 24
PEACF19794E HHF0| LFX2I0| A8 7hss ZeFS0lCt H230| 2FX1A BAY
< R 2hH R 57 Zmof >
Zofy HAY/Asd HIEZ/MYZ(F) e HEN
[SES o1} 1967.1. 27 /1967.10. 10 109/23 1967.10.13
FrEH 1968. 4. 22 /1968.12. 3 98/23 1969. 4. 4
Hi &3 of 1972.3.29/1972.9. 1 96/19 1980. 1. 14
SEHY 1974.11.12/1976. 9. 25 69/3 1981.10. 15
Rk 1979.12.5./1984.7. 11 18/4 0| M3/0| H|Z=
< 2F 2 QA 57K @lE L M >
UN M 5 25| AHE4
Q|7|M9| o2t EfMof et 27t 2ES wHlshs Y *IE M 1963.12.13
QeSS Qlst 27te| 21524 0|80)| 2rst x| AE 1982.12.10
Q7| o2 RE K| AZHEALO] 2ts E 1986.12. 3
2|7|Ho|M 2 SR ALZ0]| 2tet M= 1992.12. 14
He=E st ZE F7HE Qloh 2|7|# e Ef4iat 0|80l QLoIM FH|Fe M 1996.12. 13

JeiLt eREEe|

S1ZH(Magna Carta)O|2t 22

Ch Wt SEzofo| FHES R5101 A

olct.

Qi(area of outer space)t3t OfL|2} ‘@Z=0| X}2d(resources of outer space)T

l= RFZM0l= @FXII0

Z(outer space)= FHL| FA

7

1
a3
=

EHat7| Sfsiis o

(|

5t &

(el

r

o0, of2Hel M2x7t &

|.I-I oz KOFH‘:‘i 0“ st

=2 sfiMsfjof siCh AM2x2

20| #H0| 9

37t ot 7

ol oJste] = o83 H-frell
=7} Z-8(national appropriation) &} t4o] =] o}ugic},

sl

QE7I Qx| Y

EHHETP

=7} M0l ‘national’ 0] ‘ZH!l(individual)S =
=M E HEECE J8L Fxets 2EsH0d

70| T3 giCt 2B = ZefHo|

=

~
]

4410] giC} IBIL} ORIA|E 25



74

4. Manfred Lachs %
= ETE Filo| outol
Xt EStXtZ2AM, 1967 HELE]
1993E7A| = H|AHHIHERA
(C) Huzg oY s
04, 1973 HEE 1976\ F7K|

IC) A%E Hel.

5. I1C) #4 H59= “RfEta

of AFE YARF Alo|2t T &
H Atzdof| ztstoiMot 24
g Jtxict”

Space Policy Research

FELIAL T2 F7H & 7IXIE

25 ZEhetAL & & ofLiPt ZElstitie 52| =27t M35 giQICh Aldo Armando Cocca, Rene

Mankiewicz, Stephen Gorove, Silvia Maurice Williams, Marco Marcoff Manfred Lachs &

=
{oit 'RF0| Xt g BF EEISICHE 9|7 ES MBS #olC
T e A0t gRstol, 2Fxe M2xe| 291 ¥ CHE 7ol Yo F ‘national’0| ‘ZHQl

(individuals) & Zfetth= 20| HHSILE X HeXe T HAES2 () R £= ]

0

Eo1aof olsto] #&E g2 26t Z7teE(national activities)ol| CH5H04

_I¥
rulﬁ
>
D:
]
T

Hst7| 20|, M2Z=9| ‘national2 7HeIs

Z
9| 50|24 Manfred Lachs m4*= ‘Z7to| 0| T AP AAS EEAZICH: ©f

o
Tor

|

Ho

AE HAISH | = S

SEXR0f 2ot | Fafet s = HEO| 02E2 AHY IAEe FZoIth & ud L HME

YA0= EXHSIA| AUAALE O 720] 27HSTHE AMHO| EAH HO[CE RFZOF H2E0| 'RFTHRF

8% 4 2AChs Z20f 0|27 ECt. 0|51 SYF2 39| Ao M= "ol thet X7] s o] 2z2|"et

=H[Eol FZ0| = SorEo{Z! Ho|ct.

SFAHR0I| CHSto] =HB0| FE! S&o|M, D=t SYREITESU-E M 0|fRE FANEIR?

o

Julist 725 O|R7t ULt FLIY Y =HYS 22511 Yol st & oz BIEA| oIty L=

0

SIAM BiAO| ZxH5H0 0|2 §R(source of law)0|2}

Kl
e
o
H
Pl
i
I
i
rio
2
x
0
N

| &=l =L

H M O|RE 22 4= UL IC) #E2 HM38= 1=40] 1ICIS] THEF 7 2 F=AHHO|2E1 5|1 UK

N|38X
1. EA S TfTA0| BRE BHS 2ol w2t XEets S YR 50, CH2S MEsict
a. EH=20] of5t0] 5| QINEl PRI H2lsl Qle YUBHHQI fEE EEH 2R3
b.Ho@ a2kl olut peio] Zz Al 2H|TL
c. 2g=20] ol5t0] QUFE o] Untelx|
d. #i%| ZAXo| BRSO R A APEHA 2 M| 20| 71a @45 2| sHxfo| shad
Clek ®597x> 2| FEol| 2 e 70 st

2. 0| 82 GAX} gtoldts ZR0H| MEtart FEut Mol w2t HEtSH= Hots SiSHR| OFL it

(el



® 75

<2019

Bl
=
RO

SkS|

o=
T

7

.

H
()

(e}
=

2|
=

A
Yoz 4

to{ *

5

201l o

Lt 2t @At

. Ol 24-H|

=

M

CEETS

24 Ol=2 S4

5

Ch 2

‘gstaf= Ao|ct.

=

A O
&2

2 =A

S 2N X=0i|7 0|2

I

s
=

2 IS HE

=

b 2tsl(general practice)

Q|
2

oz IA7hs9

HMe 2es o7

9|

=H2E0] g7 2

=p

S
er

St £ #S0 o

=]
=

Ch CHAl

o

I(opinio juris)’0] QI0{0F

bl

ol

es

les miniéres et les car-

Loi de 21 avril 1810
rieres.

concernant

6.

mines,

=7t7| 2

=
=

F

Ch ICJ= AR 2 xf

DO FHHeZ 20| =7t gbS AdsteETR

]

Bt
[

ol =7t 2htig = ol 2
Norwegian Fisheries)0|A] I1CJ= F5H<

|
il

a7

O[0] REHSIAE L =752 FL LM FHo

= ICe =

Tt 71 Aol

t

S

oZH =LY

b

TES A

B
El

| EZREFO 2 AH

Ki

ICJ) 73 XI38

| EH=Z AL

3

1
=
ljo

Z0[C}. otz =7t

[
[

g o2

2 =70

7o

| 2712 1810440 KNS ZAHH Dt 194|7] @

=]
SEEH

B0
3o

2
S

tARR} O
7|of gatxtel matAaet 22 (FranCois Laurent)2|

9|

o

SFL 27

Hl2z20]] w2t

3

S 2 e AQ7e) of

S HITE 37
tCt

E

FRAC
to] A7 F

ERINE

A

2
x4 M- o

21709

to{ ‘HiCtet

5

Hgs 25| 2l

adolct

0] 7}53ith= §

=
=

]

[
[

=5

xpRlof Chat

M et

nj2e o

dgo|ct

[
[

M| 513030] =H|Hoi| x|trt

XHH{’ o
(==



Space Policy Research

76

WUl o= WD U a5 )
U H K ® 00 o 3
nH Eﬂ =) B 0D Ko aw_ Kk 77 O & W_ mﬂ_
of U X s £ % & nz & F
woBo0H 11— N S oF o oF kb
R Kog M W s o <~ g o
- o = . o =l of 1o} o2 :._._ _.__|_._._ ol L
oo 2 = ® M m o O R E &
[ | ol gy g Koo oF
T Mo or BOR o] £ s
FR oo, oo oEog kR
g ¥ oy g R n o oo ook ¥ E D
= — 4 1 ~ = = 0 X R K
= 5@ 80 A SR
ra N H 2 I . Bom o R Y =
g o I KD T @i S om0
= B om o I ox B oo Wy
o & R0 XS T T - K W
ol o N K 9 il . = M = K
o ROz 2 5 0 oo 3 om & KK
oF 1 = = K ® W= < or
mw o= & 5o o [ B = o oF
I D= doRon How &
0o 3 0h ow oW = wx o hom D
w ROE H T o RO 1T T @ ﬂ
oz N o o X o= oq %o 1
4w KOR oa o of K g W o 3 5 5
K H um NoOR o r m - o 1 i A|o =3
I T L SR
T ol o3 @. o & s il WOI w Wk 7l o
e I I T - - B fir
F 0 o®m o #oFouo o owog g g M
® ® KRN o, o o w gy & - H_ E m
sekeBoz FEcwpld
e gaed o gl 2 I
SECP U row @3 &e g
UOw T T <y = o T _ﬂ_ gy W
L e L o gy
ﬂm_- ) \M/_ ﬁm W__%_._..__ o K4 Ll Bl KF o T nl %ou H
. i R. K = o Mmoo oF _._m._.__._ ol W = o©
o ® o 3 " g m o KN =

= Ko 2 K o mo my & oM
R ooa o o o0 oy 9 Www D gy
23 N A B =N S S O R
L o momooT B ™ omoT < e oy
~ o0 x0 T B U ©H o Wl od of &1 3J Ko

g H o=

5 D wE S

= o 38

I oK o

oz 22

Xk For Boe

> Mm_ [E

= By ~ES

[e]

Holct Oj=

[

[

it

=0] et =LY s |
Alet 0|8 0joFE 2 HX



7]

(8]

BRlst HATI TR, PubPle, 2013,

Az, "=AHE,, fGAL 2017,

YT, A SFAIAC| B M2t 2 M| " F=H et s =F 623 M4S, 1515
Bin CHENG, Studies in International Law (Clarendon Press, 1997)

Fraancis Lyall - Paul B. Larsen, Space Law (Ashgate, 2009).

Nerina Boschiero - Tullio Scovazzi, International Courts and the Development of Inter-

national Law (Springer, 2013).

Ricky J. Lee, Law and Regulation of Commercial Mining of Minerals in Outer Space
(Springer, 2012).

Stephan Hobe . Bernhard Schmidt-Tedd, Cologne Commentary on Space Law: Vol-

ume 1 Outer Space Treaty (Carl Heymanns Verlag, 2009)










WACES L

|

ergH oo B

2|%| 2|=ZE

LEETE

=

2o

Space Policy Research

YT QTFUEIR QI Y 017 LA BT R, 27 L3 7 22
Slet 24T X, 2| ST 67 U HE K’ SS FL YD si0d, ]2 H2A510] 2019

2 M 17 U 0}R2YR| BES AW

M| 7|2 QAN ABINII TUARIO 7|5 - M - ¥ SO Vet TN SH L T2
O|l#+E A&HoR o7stu lon], 22 IAAE[e| F2 0fFrel LF &1 (Space Situational
Awareness), L3 E22|(Space Traffic Management), SF0HM 27|4H &HX|(Prevention of

an Arms Race in Outer Space) 52| Z=H|0f| CH5I0{ A& M E £3lis| @1 QUCE
I 2F 7|z =2 HIl67| I wotg s 21 eni, 2019EF0E Jledss
TRL(Technology Readiness Level)E 7[HIOZ §F5 22 7|&o| &M 7HsME nafet 2F7|&

SF Yot indexE sty | 25t AFE =35I

v
SF 7 8 7 ndex = E iﬁ A ]_']i]T_g‘;RL < awl + A A < w2+ AT A F < w3
7|Z& 4722l Space Technology Scoreboard®| 7|2 £2 QX|5}|, 7|= 20} 7HH| 12|12 F|20| 5

7l& SOl 3 &tlistn07=117H), 20kE 6THA 71& o2 £F0i| Cieh F2lE YH|0|E Stk

< Space Technology Scoreboard?| 7|2 714 >
< 1174 F7|& 200l Chgt 6THA 7|& =F2 H2| (6671 HEZA) (Level 6=3lF 20} /&9 7|& &2 =371 +F)

« 7] 2 018310 271 RF7|& Y2 LIS RS AIZEI CHo|0j 2o Z HA|
7t sichol] R =5 HiX|

- Circular Heatmap °“\":'I =0 ZAHo = o|alEh 4= UL E T

- 7| g5t zknt §Hf 7L S2I(5E ofu 2E ol gLl

+ Y5 Y Z2PYK S LT 20HH[FEILE /IF HRLFH 01 E2 B835HE Wo| F2 Y (|2TEY &2 FHE)




- sfiet 20b0i| Chgt 7| K419t QOIS 227 BoHEt 4 2l0f B 48 W 2io|o|E7t 8¢
- R47|20] of B 714 Lol cist ol2 28 7| AV Wtk W
(5, HUNS Zatsts 27} ez BIh

Mexico South korea United State
e Sk Sttt S salile

+ A&H EE OJHER kS SHoR 7S YIS Folstal 0|F LRIk O5(E + JlE #12 o2 B

B eldo| 88 SHEst?| 95101 @ 20k} Bt 20| R7AHE ZHl| HA s

Lt OIS 2ish 2019 9 7|F 167 SL&E 7|20 M 2 E & 847K 2P |& &=

2]

FEEICT

oF S&7|7=

S HE5l0 XZIHMOoR oxy|dhn oMt MM T2 2 Al TRHES B0}

B 22|Li2fe] RFMY U LFNLAIRY| AR &S EMGIUCH, M @FLe| WRA

(value-chain) Hstet B4 22|Ltt 4]0 WRH|Ql HEIE 246RUCt

< M7l FM¢ value-chain B3}

HEMAT WUNEHO W HeEGm
LI SIW e [TTESTE S R T
o
o 10| Al of
- s g
- BT B Y HSMA A W21, SW, Y, BE, HAE
Y (A2
O B T il waE EAAL a0l 2E7IY C1ao) 719
el W ] £ £ 2 i e ot
ypEn A4 | et s 2
e s A 1 R E S z3 29l
7l w9 JEYE
4T 2% L ULEA AUl WA LA

(CE

Innovation

Chain

TH HEE HE
B e

< 22|Li2} 2FEAY] value-chain 8>

-value-chain Ol 2} 7|4
) ) . z
HEo| Hx|et 7|dHEE =
Hs} ojoks Saff 22|L2t

3 am

value-chain 3} 24 1
H|

(B4 214




.2 B FUARR FHEANE S FHY
M= EAF7H0] Kgd 28t US $~
H A2

of &, 3 =250

1200

30

8
]

ElE & =
BEE S s

- 5888

m<i0kg WILSOkg ®51-250kg
< &% 104 7t 2ESM0| 27

571 1o

i)
re
12

gE s 2 Qlct.

International space Iaw
United N s In:

UN COPOUS?| ‘@F&S &7|X|254

T 2 SARS

ru

2 Tt= &30l cifst

SARR| MH|A £=2]0f it ChA| S, stel 22l

LY EAME SB =7 AL 7|0 S It

i3

L
[ i

2019 2020 2021 2022 2023 2024 2025
251.500 kg

B RS 57 Z=oK(1967'H RFZ0, 1968 XY, 19724 2aHulAlglol 19751 S2&

Flojof Et4=2| 70| =2t

A SAKEE0IA Fele

9ll 574 ZoF Y 57 ex|o| =

ARE £

2h US $2 R X|=|0{0F StCh= ZntE YUCE 2|10 AFEAL

oﬂll
_O'I_l
;.u.
|0
=2
o
g

AL AE T

FiPt 2 Ao Yy

4
W

il

026 2027 2028

of, 1979

SRBE0| Bt 5 HES HESICE AL 57K o o
S2 seisio] IOl M2stol HAHl ol 55

A 2M0]| it olsl= L4-Ho|Ct, i}
B HYsHz

Jto|Satere] 2 wetg +2511 Uof S5l 25 FH Y

ol
2
N
(]
ﬂ
ry
=2
i
1o
)

=&0ol & Aol

B YTOTHH o1 o| ) LS EIH| FAsi0] BIRYBLFEIE 2019 FABSTHSIOIN B2

FEM N E Yoo, e s T TR, HEEARME|Y SoIM & 7702 FH7H UEE|UC

=

=
SHEIAL EEo| SHEE nE
SEME|7| 710|=2tel TH| S

=}

= W7 R&7ks

37| sel e

S8 U $2 14 250/3F D7) ML wor

4 Fjo|=telol K 2E

SZLT AN FALL| Yot igEa 2y

3RF 20F TFEX 2| 9

ghAR & 7|& OfHA| FoH



m SFAE0|Al(Space Situational Awareness) 25 2/3& 4|
BHRER R FI 1Ll 0|2 RFOHEANTH2 (Secure World Foundation)2 20194 18 2421 ~2521 A V. 2FEH AR T
20 Fatg0IA o] tigt B35 YAES FHEISIUCE &2 RS HIZSt0] Chet CHRH-XE #A[of SFYY AT S HOR

A @I o) 2t =ofvt st TI™ Sl HE, RFH-RIA | it S ofsi2AIXIE S| 0|5H

Y2B0= STOHLRT, SULTTITESA), OIE, BF, BRE, Ui SOk 1030 319 HESIHS HIEsH

Of Tel7|SHYLENR, 2l0L, B2, YRENATI | S THRH X 3 T27}5001 Ho| AMstict
m 3= FAMOIA XY

Re[Lf2t 25 MRS

S0 02} HIMS tiuielof 222, Siiel 7SS BE 3 BEE0 @
2|Li2te] wAH0|AE Edsistn RIZt XS FEIAF|7| 215101 2019 53 23 MES0fA 2=t
SYESLRL| SYUOE 37 FAHO|A ZHS JHE[SIRC

UM E BRI TNY, SEI02AT 0| A, A8, H2|A|, CH|2 S 1270 SL 7|240] AbALe] &

HIATHT S HI2510] EF Hofe| 7950 T Hoisigict

JHLE

Korea New g' L2 Forum

i
]




S5 Y HE2H Mot

7|8 7148 Sz RFEE2| o A -X|E7ts Y

7t MIO|LES ZHEIGHAC

& 2A(UNIDIR) Daniel PORRAS £

=

AR ‘2zotdo| LYET} S2lof|M2| =2

09'!‘

, QIEQHEXHEHORF) Rajeswari RAJAGOPALAN M¢l

ey DE|n mata

il

k2|cha} Philippe ACHILLEAS 1
LHsIUCE LM = 2tEt7 (&
&7 F=H|of chsto] &

N

JSEEAIH Q'jr_

HE U= =2lE i

2 olelof o/t R 2N F2stn
g Fi2te] Baj0| RPE|S bl Lok 2 4

Hol Z=02 20194 11# 192 MS0j|M 2

=
S

U2 OFAOIENEY KoM 21=0] 252

L

4= 'guielslo] 277|& +E5X o chslol

, B, SIStz ozoTel SolM st



