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ADDRESSING SPACE TOURISM’S ENVIRONMENTAL
EFFECTS: MARINE ENVIRONMENT REGULATIONS AS A
BASIS FOR REGULATING ORBITAL SPACE DEBRIS

ELENA MAK*

ABSTRACT

With the success of private suborbital space flight, the space
industry is now facing unprecedented growth as billionaires
strive to accomplish the task of sending astrotourists into space.
However, given the novelty of this objective, the current domes-
tic and international legal regimes governing outer space and
space travel are both confusing and outdated, and thus, they
have not adequately accounted for space tourism activities. Given
the projected growth of this industry, detrimental and dangerous
environmental effects—such as an increase in orbital space de-
bris—have become a pressing concern. These effects will not only
affect the global climate on Earth but will likely pose additional
obstacles to future space travel by cluttering the Earth’s strato-
sphere. Therefore, this comment proposes a new international
regulatory framework based on the London Protocol and the
United Nations Convention on the Law of the Sea—two instances
of international cooperation protecting the marine environ-
ment—in order to regulate the environmental effects stemming
from space tourism activities.
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I. INTRODUCTION

The expansive mystery of outer space has captivated humankind
since antiquity.! As developments in technology advance, human-
ity’s fascination with exploring space has resulted in space tour-
ism becoming a persistent ambition.” Indeed, space exploration
has become a “prominent theme in popular culture,” spreading
through magazines, television, books, newspaper articles, and the
Internet.” Nevertheless, despite public interest in expanding out-
wards towards the unknown, humans will still be constrained by
the earthly consequences of interstellar travel.* Notably, continual
space exploration and space tourism present dire environmental
consequences to both the Earth and outer space environments.’
Additionally, given the novelty of the space tourism industry, do-
mestic and international regulatory schemes have not adequately

I ERIK COHEN & SAM SPECTOR, Introduction: The Dawn of a New Era?, in 25 TOURISM
Soc. Scr. SEriEs: SPACE Tourism: THE ELusive Dream 1, 5 (Erik Cohen & Sam Spector
eds., 2019).

2 See id. at 5b—6.

3 Id. at 5.

4 Id. at 4.

5 Id. at 2.
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accounted for these environmental implications.® To address this
issue, this comment proposes a new uniform international regu-
latory framework based on the 1996 Protocol to the Convention
on the Prevention of Marine Pollution by Dumping of Wastes and
Other Matter, 1972 (London Protocol), and the United Nations
Convention on the Law of the Sea (UNCLOS). Part II examines
both the history of space tourism and the history of space pollu-
tion, such as orbital space debris and rocket launch emissions.
Part III discusses the current state of domestic and international
law regulating the environmental effects of space tourism with a
specific focus on the leading country in the space tourism indus-
try: the United States. Finally, in Part IV, this comment proposes
a new international legal framework to regulate space tourism’s
environmental effects based on the legal principles that formed
and justified the London Protocol and UNCLOS.

II. BACKGROUND
A. THE BEGINNINGS OF PRIVATE SrAcE FLIGHT

On October 4, 1957, the Soviet Union successfully launched
“the first artificial satellite to orbit Earth:” Sputnik 1.” Unfortu-
nately, this signaled a new “phase [in] the Cold War between the
United States and the Soviet Union.”™ A year later, the United
States created the National Aeronautics and Space Administra-
tion (NASA), which officially signaled the start of the Space Race
between these two countries.” Following the launch of Sputnik
1, space technology continued to advance rapidly, such that the
first human space flight was achieved by Russian Yuri Gagarin
in 1961." In addition to Gagarin’s flight, the United States’ suc-
cessful Apollo 11 moon landing mission sparked public optimism
that interstellar travel and space tourism would soon be possible."
Between the 1960s and 1970s, the ‘Space Race’ continued to cap-
tivate public interest in space exploration, “but disasters such as
the Challenger space shuttle explosion in 1986” quickly curtailed

6 /d. at 4.

7 Oct 4, 1957 CE: USSR Launches Sputnik, NAT'L. GEOGRAPHIC (last updated Oct.
19, 2023), https://education.nationalgeographic.org/resource/ussr-launches-
sputnik/ /https://perma.cc/5DPR-4HTW].

8 Id.

9 Id.

10 COHEN & SPECTOR, supra note 1, at 5.

11 See id. at 5-6.
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the public’s enthusiasm within the United States."” Subsequently,
government-sponsored space flights decreased as public interest
in space exploration waned."” Ultimately, the collapse of the
Soviet Union formally ended the Space Race."

Following the end of the Space Race, while government-
sponsored human space flights decreased, countries partaking
in the space industry continued to launch satellites into Earth’s
orbit.” These satellites provided their corresponding countries
with national defense advantages—including insight on enemy
combat formations and movements, advance warning on mis-
sile attacks, and detailed navigation in desert terrains—during
armed conflicts in the modern age." Indeed, as satellite launch
systems became more coveted, five space agencies—represent-
ing fifteen different countries—formed the International Space
Station (ISS) after a decade of development.”” Through the col-
laboration of these five agencies, the ISS symbolized a new age of
cooperation in all space activities."

During this new age of international space cooperation, NASA
and other government space agencies continued to dominate
space travel and exploration."” Nevertheless, private space compa-
nies arose, “collaborat[ing] with the government to produce the
advanced technology needed for space flight.” The commercial-
ization of the space industry reached its peak when the United
States passed the Commercial Space Act of 1998, which not only
commercialized the ISS, but promoted commercial space flight
at all levels.” Furthermore, in 2004, President George W. Bush
announced a new Space Exploration Policy that redirected NASA
to support the development of private space flight.* Following

12 Rachel Barton, Technology and the History of Commercial Spaceflight, PURDUE
Univ. PoryrecHnic INsT. (Feb. 2, 2022), https://polytechnic.purdue.edu/purdue-
online/blog/technology-and-history-of-commercial-spaceflight  [https://perma.
cc/9BGS-791.9].

13 See id.

14 COHEN & SPECTOR, supranote 1, at 6.

15 A Brief History of Space Exploration, AEROSPACE, https://aerospace.org/article/
brief-history-space-exploration [https://perma.cc/9X8F-JWZS].

16 Id

17 History and Timeline of the ISS, ISS NaT’L LAB’y, https://www.issnationallab.
org/about/iss-timeline/ [https://perma.cc/6VK8-6M6V].

18 A Brief History of Space Exploration, supra note 15.

19 See Barton, supra note 12.

20 Jd.

21 Commercial Space Act of 1998, 51 U.S.C. § 20102.

22 Barton, supra note 12.

23 See id.
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this announcement, the Federal Aviation Administration (FAA)
licensed private companies to engage in commercial space
flights.?* Within that same year, on the 47th anniversary of the
Sputnik 1 launch, private company Mojave Aerospace Ventures
successfully launched their spacecraft SpaceShipOneinto space for
the second time in less than a week.* This success won Mojave
Aerospace Ventures—a non-government organization team—the
$10 million Ansari X Prize, and was the first privately funded hu-
man space flight in history.*

With this success, the Ansari X competition not only achieved
its goal of boosting commercial space flight but also prompted
the creation of new commercial space flight companies.*” Indeed,
after the Ansari X competition, billionaire Richard Branson li-
censed the SpaceShipOne technology and built an entire space
flight company around it named Virgin Galactic.*® In addition
to Branson’s creation of Virgin Galactic, notable entries into the
commercial space flight industry include Elon Musk’s SpaceX
in 2002 and Jeff Bezos’s Blue Origin in 2000.* To keep up with
the increased interest in commercial space flight, Virgin Galac-
tic unveiled SpaceShipTwo in 2009, a successor spacecraft to Space-
ShipOne that aimed to carry passengers into space at a price of
$250,000 per seat.” In other words, the creation of SpaceShipTwo
was the result of a rising interest in commercial space flight and
represented space tourism as a “logical development” of “human-
kind’s [natural] desire to explore.™"

B. DEFINING SPACE TOURISM: SUBORBITAL PRIVATE SPACE FLIGHT

Despite the emergence of space tourism companies led by am-
bitious billionaires, the international community currently lacks

2 Framing the Future Commercial Human Spaceflight Environment, AFROSPACE (Sep.
21, 2023), https://aerospace.org/article/framing-future-commercial-human-
spaceflight-environment /https://perma.cc/6447-BJB2].

% Rebecca Anderson & Michael Peacock, Ansari X-Prize: A Brief History and
Background, NASA, https://history.nasa.gov/x-prize.htm [https://perma.cc/
H95B-9U44].

% I .

27 Mike Wall, How SpaceShipOne and X Prize Launched Commercial Spaceflight 10
Years Ago, Space.coM (Oct. 3, 2014), https://www.space.com/27339-spaceshipone-
xprize-launched-commercial-spaceflight.html /https://perma.cc/3XUC-LR34].

28 Jd.

2 Id.

30 Id.

3 Annette Toivonen, New Space Tourism Sustainability as an FEvolving Concept, 2
HIGHLIGHTS OF SUSTAINABILITY 75, 75 (2023).
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an agreed-upon definition of space tourism.” Nevertheless, space
tourism is generally considered as a specific subset of private hu-
man space flight.” Private human space flight includes all flights
of humans who intend to enter outer space.”* Therefore, as a sub-
set of this category, space tourism can be most succinctly defined
as “any commercial activity that offers customers direct or indi-
rect experience with space travel,”™ including the “activities of
persons traveling to and staying in, outer space for leisure.”*
While Virgin Galactic, Space X, and Blue Origin are consid-
ered the global pioneers of commercial space tourism companies,
billionaire Dennis Tito is largely considered “the world’s first ‘as-
trotourist,” as he paid $20 million to the Russian space agency
to visit the ISS in 2001.% Since Tito’s $20 million visit, the organ-
izers of the Ansari X Prize have sought to lower the ticket price
for space travel,”® and the three leading commercial space com-
panies have adopted the ultimate goal of making “space travel
more accessible to civilians.” To achieve this goal, commercial
space companies have been developing “Reusable Launch Ve-
hicle technology” to reduce space flight costs.”” For example,
SpaceX’s technology allows rockets to be recovered for future use
such that their costs are “significantly cheaper than the existing
government-led space agencies.™" Still, the current state of space
tourism remains elusive and expensive for the average customer.*
Moreover, while flights to the moon to stay in a lunar hotel and
plans to inhabit Mars remain “ambitious visions of the future of
space travel,” the current state of space tourism is limited to mod-
est flights to Earth’s orbit.* Despite this, private space companies
remain the significant players for more ambitious future space

32 Frans G. von der Dunk, The Regulation of Space Tourism, in 25 TOURISM Soc.
Scr. SeriEs: SPACE TourisM: THE ELusIvE Dream 177, 180 (Erik Cohen & Sam Spector
eds., 2019).

33 See id. at 181.

3 Id.

3 Stephan Hobe, Legal Aspects of Space Tourism, 86 Nes. L. Rev. 439, 439 (2007).

3% Von der Dunk, supra note 33, at 180.

37 CARL CATER, History of Space Tourism, 25 ToURIsM Soc. ScI. SERIES: SPACE TOURISM:
THE ELusivE Dreay, 62, 62 (Erik Cohen & Sam Spector eds., 2019).

38 DEREK WEBBER, Current Space Tourism Developments, 25 TOURISM SOC. ScI. SERIES:
Space Tourism: THE ELUSIVE DrReam 163, 164 (Erik Cohen & Sam Spector eds., 2019).

3 Barton, supra note 12.

4 Steven Freeland, Up, Up and . . . Back: The Emergence of Space Tourism and Its
Impact on the International Law of Outer Space, 6 CHI. J. INT'L L. 1, 2 (2005).

41 CATER, supra note 38, at 63—64.

42 COHEN & SPECTOR, supra note 1, at 10.

8 Id. ath, 7.



2024] ADDRESSING SPACE TOURISM'’S 483

travel as “[t]here is a very real possibility that the first human
mission to Mars will be achieved not by NASA . . . but rather by
private companies.™*

Nevertheless, since the state of space tourism is currently lim-
ited to traveling as far as the Earth’s orbit, to propose an adequate
legal regulatory scheme, it is necessary to consider the impor-
tant distinction between orbital and suborbital space activities.”
Space travel is considered orbital if the space vehicle achieves
“at least one full orbit around the Earth.™® Examples of orbital
space travel include flights to the ISS, such as Tito’s $20 million
flight.*” Conversely, suborbital space travel refers to flights that do
“not achieve at least one full orbit around the Earth.™ The space
flights achieved by Virgin Galactic and Blue Origin fall under
this category.” Notably, due to public interest in cheaper space
flights, space tourism’s focus seems to have shifted from orbital
to suborbital flights.”® Additionally, interest in orbital space tour-
ism activities, such as the development of a private space lunar
hotel, remains uniquely American, as no other country has yet de-
veloped substantial private orbital space flight plans.” For these
reasons, this comment will focus on the environmental effects of
suborbital private space tourism.

Even within the subset of suborbital space travel, many dif-
ferent methods and vehicles carry passengers into space: space
objects and aircraft.”® International space treaties have defined
the term “space object” as any man-made artifact intended to
be flown to an altitude generally considered to be outer space.”
Space objects entail launching a space capsule from the top of a
rocket, which then separates from the rocket when the capsule
reaches the necessary altitude of suborbital flight.”* On the other
hand, the International Civil Aviation Organization (ICAO) de-
fines an aircraft as any “machine which can derive support in the
atmosphere from the reactions of the air” other than the reactions

4“4 Id. at 7.

5 Von der Dunk, supra note 33, at 181.
46 Id

47 See id.

48 Jd.

49 Jd. at 5.

% Hobe, supra note 36, at 439-40.

51 Von der Dunk, supra note 33, at 181.
52 Hobe, supra note 36, at 443.

53 Id. at n.19.

54 Jd. at 440.

R

o
=
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of the air against the Earth’s surface.” This method uses an air-
craft to lift a space cabin until it reaches a certain altitude, at
which point the cabin separates from the aircraft to reach higher
altitudes, continuing into suborbital flight.?

These different terms are important because they affect how
a launch is regulated.”” Indeed, space objects and aircraft are
controlled by entirely different regulatory agencies and applying
both would result in “confusing and conflicting legal regimes.”®
However, space tourism activities may include the use of either an
aircraft, space object, or both.” Thus, either air law, space law, or
both might apply depending on the method of suborbital space
travel used.”” While international space law has relatively light
regulations, air law includes a more expansive legal regulatory
regime."

In addition to the different regulations imposed by air and
space law, no international legal agreement currently exists that
defines the specific altitude where the boundary between air and
space law ought to be set, creating further confusion in these re-
gimes.” This boundary line is significant because it would specify
whether air law or space law should apply.”” The United Nations
has taken the position that the lack of a specific boundary defin-
ing space is necessary because this boundary would be “impossi-
ble to create,” given the dynamic nature of Earth’s atmosphere.**
The United States also adopts this view and has made clear that
imposing a boundary line would not only impede technological
growth within the space industry but would also create an arbi-
trary line, causing further confusion.” Moreover, a main point of
contention raised by the United States is that there is currently
no need for such a delimitation, as there is no “practical prob-
lem to address,” and the regulatory regime of suborbital vehicles
has “not been hampered by the absence of any delimitation of
outer space.”® However, the global increase in space programs,

55

G

Id. at 443.

56 Jd. at 440.

57 Von der Dunk, supra note 32, at 185.

58 Id.

59 Jd.

60 Jd.

61 Jd.

62 Jd.

63 [d

6¢ Bhavya Lal & Emily Nightingale, Where is Space? And Why Does That Matter?,
Space Trarric MomT. Conr. 8 (2014).

65 Jd.

66 [d
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especially suborbital space travel, suggests that the international
community needs to come to an agreement regarding the defini-
tion of outer space.” While the surrounding debate concerning
outer space’s jurisdiction extends beyond this comment’s scope,
it will consider both United States air law and international space
law as both regimes currently apply to private suborbital space
flights at varying points of the flight.

C. Tue History oF SpACE DEBRIS AND ROCKET LAUNCH EMISSIONS

As the space industry was previously led by government-spon-
sored missions, and thus there were a limited number of launches
each year, space exploration’s environmental impacts were con-
sidered “negligible compared to other industries.” As a result,
there was no widespread consideration of environmental effects.”
However, the number of yearly launches has drastically increased,
and private space companies have stated goals that exceed these
numbers, aspiring to launch about 1,000 flights per year.” Thus,
the space industry is facing “unprecedented growth,” leading to
growing concerns of rocket launch emissions and space debris
becoming a significant source of pollution for both the environ-
ment on Earth and in space.”

Concerning the problem of rocket launch emissions, the in-
creased growth in rocket launches poses the risk that “space
vehicles will heavily impact climate change as a result of strato-
spheric ozone depletion.”” This is because the propellants used
to launch rockets into space can “emit up to three hundred tons
of carbon dioxide directly into the upper atmosphere.”” Moreo-
ver, rocket launches also emit byproducts of carbon-based fuels,
such as aluminum oxide and black carbon, which trap heat and
absorb sunlight, contributing to the warming climate.” Further-
more, black carbon has been defined by the U.S. Environmental

67 Id. at 10-13.

6 Liz Goldstein, What Should Regulators Pay Attention to as Rocket Launches
Become More Commonplace?, GEo. ENv'T. L. Rev. (Apr. 7, 2022), https://www.law.
georgetown.edu/environmental-law-review/blog/the-environmental-impacts-of-
the-new-space-race/ [https://perma.cc/UL9E-DKVW/.

69 Id.

0 Id.

7t Alec Fante, Who is Manning the Ship? The Environmental and Legal Questions
Facing the Emerging Commercial Space Tourism Market, 34 ViLL. Env'T. L. J. 33, 41-42
(2023).

72 Id. at 43.

3 Id.

" Goldstein, supra note 69.
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Protection Agency (EPA) as a “major component of soot.”” While
a single rocket launch only emits a small amount of carbon, the
projected increase in space flights raises a concern about the net
amount of carbon emissions.”” Additionally, some scientists have
noted that “some rockets can emit approximately 10,000 times
more black carbon particles than modern turbine engines found
in airplanes and jets.””” With these findings, the continued rise
of space tourism suggests that a more comprehensive regulatory
scheme should be implemented at an international level to com-
bat these potential effects. However, private space companies have
recently begun to indirectly address the danger of rocket launch
emissions.” For example, SpaceX has seen success with Falcon 9—a
reusable launch vehicle—and is continuing to research and de-
velop better classes of such vehicles.” Despite their potential ben-
efits, these developments are largely created to lower launch costs
and are not motivated by environmental considerations.*” There-
fore, while maintaining low rocket launch emissions is an impor-
tant issue to consider in the space tourism industry, given the
incentives to lower these emissions, the solution proposed by this
comment will largely focus on addressing the problem of space
debris.

Another growing problem is space debris, also known as “space
junk” or “space garbage.” The Inter-Agency Space Debris Coor-
dination Committee (IADC) defines space debris in its Space
Debris Mitigation Guidelines as “all man-made objects including
fragments and elements thereof, in Earth orbit or re-entering the
atmosphere, that are non-functional.”™' Space debris has gener-
ated more widespread criticism from recent space activities’ gen-
eration of uncontrollable space debris that not only threatens
space objects but future human space flight.** “Space debris is

7 Id.
7 Fante, supra note 72, at 43.
7 Goldstein, supra note 69.

8 See generally Eric Brown, Boosting Rocket Reliability at the Material Level, MIT
News (Nov. 28, 2023), https://news.mit.edu/2023/boosting-rocket-reliability-
material-level-1128 /https://perma.cc/WMPS8-8]JFR /.

7 See id.

80 See id.

81 JADC STEERING GROUP AND WORKING GROUP 4, IADC-02-0, IADC Sprace DEBRIs
MiTiGATION GUIDELINES (2020).

82 Lilian Sour, Who is Going to Take Out the Trash?: Addressing Space Debris Under
International Law, Pus. INT’L PoL’y Grp. (Mar. 14, 2022), https://www.publicinter-
nationallawandpolicygroup.org/lawyering-justice-blog/2022/3/14/who-is-going-
to-take-out-the-trash-addressing-space-debris-under-international-law /https://
perma.cc/P7ZN-B4SE].

~
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dangerous for space activities for several reasons.” For example,
space debris, of all sizes, “travels at a high speed in orbit,” leading
to potential collisions that can destroy or damage satellites.** Ad-
ditionally, space debris can “remain in high altitudes for years,”
where it increases the risk of colliding with other satellites as the
clutter accumulates and grows in size.* To illustrate the dangers
of this growth, there are currently “about 2,000 active satellites
orbiting Earth” and 3,000 inactive ones “littering space.”® Fur-
thermore, space debris that is left at a higher altitude may con-
tinue to orbit Earth for “hundreds or even thousands of years.”’

Space debris has long been a major environmental concern,
evidenced by NASA scientist Donald Kessler’s “Kessler syndrome”
hypothesis that he proposed in 1978.% Kessler’s hypothesis pre-
dicts that collisions between space debris can create even more
debris, growing the amount of space debris exponentially such
that parts of Earth’s orbit could be rendered unusable.*” More
recently, the Aerospace Corporation’s Center for Space Policy
and Strategy raised concerns in its 2018 report about the po-
tential problems of space debris in Earth’s orbit.”” Additionally,
regarding space tourism specifically, space debris “could . . . accu-
mulate on destination sites,” like the Moon, which is already clut-
tered with “nearly four hundred thousand pounds of man-made
material.”®! However, even with the IADC’s definition, there is
currently no legal concept of space debris agreed upon and rec-
ognized under international space law, and thus, there are no
legal regulations governing it.”” Nevertheless, despite not being
explicitly mentioned in any treaty, Article IX of the Treaty on
Principles Governing the Activities of States in the Exploration
and Use of Outer Space, Including the Moon and Other Celestial

85 Id.

84 Id.

85 Id.

8 Jonathan O’Callaghan, What is Space Junk and Why is it a Problem?, NAT’L. HIsT.
Mustum, https://www.nhm.ac.uk/discover/what-is-space-junk-and-why-is-it-a-
problem.html [https://perma.cc/BPW2-X44W].

87 Id.

88 Chris Impey, Analysis: Why Trash in Space is a Major Problem with No Clear
Fix, PBS News Hour (Sep. 3, 2023), https://www.pbs.org/newshour/science/
analysis-why-trash-in-space-is-a-major-problem-with-no-clear-fix  [https://perma.
cc/4K7C-VUVH].

8 Id.

9 Fante, supra note 72, at 42-43.

9 Molly M. McCue, A Regulatory Scheme for the Dawn of Space Tourism, 55 VAND. ].
TransNnaT’L L. 1087, 1098 (2022).

92 Freeland, supra note 41, at 20.
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Bodies (Outer Space Treaty) requires member states to utilize
outer space “with due regard to the corresponding interest of all
other State Parties.””

III. THE CURRENT LEGAL REGULATORY FRAMEWORK

In order to properly advocate for a revised legal regulatory
framework, it is necessary to consider the current state of both
domestic and international law, as the international agreements
governing space may be “weakened by their reliance on states
to internally regulate space activity originating within their
borders.”* While several countries have gotten involved in space
exploration and other space related activities, the United States
nevertheless continues to dominate the space tourism indus-
try.” This is because while many of the new competitors in the
space exploration industry may rival the United States in terms
of space exploration, their “primary interest seems to be in the
exploitation of resources on other celestial bodies rather than in
the development of space tourism.™® Additionally, although new
countries are rising as potential players in the space industry, they
“are still ‘at an early stage of . . . space technology development’
and have not yet gotten involved in the space tourism industry.”
Moreover, the three leading private space tourism companies—
Virgin Galactic, Blue Origin, and SpaceX—are all licensed in
and launch from the United States.’® Thus, while there are other
players within the space tourism industry, the majority of this in-
dustry’s environmental effects will likely originate from private
space companies that launch from the United States.” Therefore,
this comment will specifically examine the United States’ domes-
tic legal regulations concerning commercial space flight and its
environmental effects. The results of this examination show that,
despite the promising environmental space policies proposed by

9 Treaty on Principles Governing the Activities of States in the Exploration and
Use of Outer Space, including the Moon and Other Celestial Bodies art. IV, Jan.
27,1967, 18 U.S.T. 2410, 610 U.N.T.S. 205 [hereinafter Outer Space Treaty].

9 McCue, supra note 92, at 1096.

9% COHEN & SPECTOR, supra note 1, at 8.

9% Id.

97 Id.

98 See FAA Commercial Human Space Flight Recognition, FED. AVIATION ADMIN.,
https:/ /www.faa.gov/space/human_spaceflight/recognition [https://perma.cc/
V89C-T9LU].

9 See Anna Fleck, Who’s Responsible for Space Junk?, STaTIsSTA.COM (Sept. 22, 2022),
https://www.statista.com/chart/28309/ countries-creating-the-most-space-debris/
[https://perma.cc/ WHH8-QUL7].
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the United States, the environment of outer space may not be
within the scope of this regulatory framework."”” Therefore, a
lasting solution to protect the future of the outer space environ-
ment must be codified in an updated international agreement."”

A. U.S. Dowmrstic REGuLATIONS: DO THEY APPLY TO OUTER SPACE?

In 1984, Congress passed the Commercial Space Launch Act
with the goals of promoting economic growth through the use of
the outer space environment and encouraging private companies
within the United States to “provide launch vehicles, reentry vehi-
cles, and associated services.”"”” This Commercial Space Launch
Act also established the Office of Commercial Space Transpor-
tation (AST), which was transferred from the Department of
Transportation (DOT) to the FAA in 1995."” Congress has since
amended and re-codified the Commercial Space Launch Act of
1984 at 51 U.S.C. 50902-50923 (Act)."”* The Act authorizes the
DOT and delegates to the AST to “oversee, authorize, and regu-
late both launches and reentries of launch and reentry vehicles,
and the operation of launch and reentry sites . . .” within the
United States.!” Furthermore, the Act directs the FAA to facilitate
and promote commercial space flight, which include flights car-
rying paying customers.'” The AST also issues licenses to private
companies, allowing them to fly paying customers into space.'”’

While the Act clearly represents the United States’ promotion
of commercial space flight as a method to stimulate national eco-
nomic growth, the government nevertheless has to grapple with
the general public’s growing concerns for sustainability and en-
vironmental protection.'”® On January 1, 1970, President Nixon
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signed into law the National Environmental Policy Act (NEPA)
in response to growing public concern over the effects of human
activity on the environment."”” NEPA requires federal agencies to
consider the potential environmental effects of their proposed
actions during their decision-making processes."’ Advocates for
NEPA argued that without a national environmental policy, fed-
eral agencies would not properly consider the environmental
effects in implementing their agencies’ missions.""! NEPA also
established the Council on Environmental Quality (CEQ) to
monitor the state of the environment and provide advice to the
President concerning environmental issues."* Most federal agen-
cies view NEPA as an “umbrella statute” which acts as a “frame-
work to coordinate or demonstrate compliance with any study,
review, or consultation required by any other environmental
laws.”!t

Because the FAA, along with NASA and the Federal Communi-
cations Commission (FCC), are the federal agencies that regulate
commercial space flight activities, they must adhere to NEPA’s
requirements when proposing an action.'* Under NEPA, the is-
suance of a license or a permit by the AST is considered a “sig-
nificant regulatory action.”"” Thus, to issue a license that would
authorize a private company to fly private individuals, the AST
must follow the requirements set out by NEPA."® This means that
the AST must first review any potential environmental effects of
issuing such a license and then consider reasonable alternatives."’

Under the licensing process required by NEPA, two main lev-
els of review apply to the licensing process: Environmental As-
sessments (EA) and Environmental Impact Statements (EIS).'*
EAs simply “describe the anticipated environmental impacts of a

109 Linda Luther, ConG. RscH. SErv., R1L33152, THE NATIONAL ENVIRONMENTAL PoL-
1cy AcT: BACKGROUND AND IMPLEMENTATION 1 (2008).
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proposed action.”" On the other hand, if significant impacts are
expected, then the agency must prepare an EIS."* EISs contain
more detail, mitigation measures, and increased opportunities
for public involvement.””’ However, an agency does not have to
prepare an EA or an EIS if they do not believe an activity will have
an effect on the environment.”* This is possible by applying a cat-
egorical exclusion to the activity."” In other words, when applying
categorical exclusions, a federal agency does not have to produce
either EAs or EISs."*

In 2021, Virgin Galactic received FAA approval for a full Com-
mercial Launch license, which was the first time that the FAA
licensed a space company to fly commercial customers,'”” and
it met “the verification and validation criteria required by the
FAA.** However, scholars have pointed out that the AST’s ob-
ligations under NEPA do not expressly require an examination
on the environmental effects of outer space during its licensing
process.””” Thus, some commentators contend that Congress did
not intend for NEPA to apply to the outer space environment.'*

When looking at the plain language of NEPA, it does not ex-
pressly discuss outer space, which supports the argument that
NEPA does not apply to the outer space environment.'* Moreo-
ver, the CEQ has even explicitly stated that NEPA does not apply
to “[e]xtraterritorial activities or decisions,” which furthers the
contention that NEPA only applies within the United States bor-
ders."”” This question over NEPAs scope is further highlighted in
NASA’s and the FCC’s adherence to NEPA."! In addition to the
AST’s licensing process, NASA is required to follow NEPA’s
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regulation process to address orbital space debris.””” To comply
with NEPA, NASA must produce EAs concerning orbital space
debris when it reenters the atmosphere, but it is not required to
examine debris in outer space.” Finally, the FCC governs satellite
communications in space and, under NEPA, the FCC has used
categorical exclusions to review satellite licenses."” Thus, because
of the FAA’s, NASA’s, and the FCC'’s application of NEPA require-
ments, commentators criticize NEPA for providing ambiguous
guidelines and for having a vague scope.'”

The question of NEPA’s application to outer space reached
the D.C. Circuit Court of Appeals in 2022.° While the facts of
this case did not concern space tourism specifically, the court
did discuss the environmental effects of space debris and whether
NEPA requirements should have been applied.”” Specifically, in
2018, the FCC authorized SpaceX to deploy and operate its new
Starlink satellite system under the conditions that SpaceX pro-
vided the agency with an updated orbital debris mitigation plan
for the system and ensured that its license conforms with future
FCC rules.””® Starlink is composed of several satellites that are
connected like a constellation, which would significantly extend
high-speed Internet access from outer space to more locations,
specifically rural areas.”” In 2020, ViaSat—a competing satel-
lite communication company—filed a petition to challenge the
FCC'’s approval of SpaceX’s Starlink system, arguing that the FCC
failed to adequately consider the environmental effects of the sys-
tem under NEPA’s requirements."” Among other environmental
concerns, ViaSat argued that the Starlink system would result in
direct collisions with other existing satellites and thus increase or-
bital space debris."! In 2021, the FCC reviewed ViaSat’s challenge
and noted “that it is not clear that all of the issues raised by these
parties are within the scope of NEPA.”** Nevertheless, “out of
an abundance of caution,” the FCC determined that NEPA
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covered the outer space environment."” Under NEPA, the FCC
then determined that SpaceX would not be required to prepare
an EA, and subsequently, the FCC approved SpaceX’s modifi-
cations."* ViaSat appealed the FCC’s determination, and while
the D.C. Circuit Court of Appeals upheld the FCC’s license ap-
proval, it determined that ViaSat’s claim was outside the scope of
NEPA."*

B. INTERNATIONAL Law: THE OUTER SPACE TREATY

Over growing concerns of the rising tension between the
United States and the Soviet Union during the Cold War and
Space Race, the United Nations (UN) established the UN Com-
mittee on the Peaceful Uses of Outer Space (COPUOS) to
encourage peace when engaging in space activities among the in-
ternational community."® COPUOS was originally formed as an
ad hoc committee in 1958, but the UN General Assembly quickly
established the committee as a permanent body the next year.'’
Within COPUOS, two subcommittees are tasked with more com-
plex issues: the Scientific and Technical Subcommittee and the
Legal Subcommittee."

Since 1967, COPUOS has implemented five main multilateral
treaties to deal with various issues involving outer space.'” These
include: (1) the Treaty on Principles Governing the Activities
of States in the Exploration and Use of Outer Space, Including
the Moon and Other Celestial Bodies (Outer Space Treaty);"’
(2) Agreement on the Rescue of Astronauts, the Return of Astro-
nauts and the Return of Objects Launched into Outer Space;"!
(3) Convention on International Liability for Damage Caused by
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Space Objects (International Liability Convention);"”* (4) Con-
vention on Registration of Objects Launched into Outer Space
(Registration Convention);'” and (5) Agreement Governing the
Activities of States on the Moon and other Celestial Bodies (Moon
Agreement).””* Combined, these five treaties promote interna-
tional cooperation and cover outer space issues such as prevent-
ing appropriation of outer space, establishing liability for damage
caused by space objects, ensuring the safety of astronauts, and
establishing proper notification and registration of outer space
activities.'” In addition to these five treaties, the UN General As-
sembly has put out five declarations establishing additional prin-
ciples governing space activities, such as the use of nuclear power
and satellites for television broadcasting in space.” While each
of the treaties cover different issues related to space activities,
none of them expressly provide for environmental protections.'”
Furthermore, as these treaties were formulated during the Cold
War era, they did not reasonably anticipate more modern com-
mercial space tourism activities."”® Notably, the five treaties do
not “specifically consider how nonstate actors such as commercial
spaceflight companies fit into the regime they create.”” Moreo-
ver, the Outer Space Treaty “fails to employ strict enforcement
mechanisms and leaves commercial spaceflight regulations up to
individual states.”®

While none of the UN treaties expressly address the outer space
environment or orbital space debris, the Inter-Agency Space De-
bris Coordination Committee (IADC) was specifically created for
this reason.””! Founded by NASA and three other space agencies,'”
the IADC is an “international governmental forum” created to
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coordinate and encourage cooperation amongst space agencies
and governmental entities to develop space debris research and
mitigation procedures.'” This committee was founded in 1993
and is currently composed of thirteen member agencies.'”* The
IADC has published space debris mitigation guidelines which fo-
cus on: (1) limiting debris released during normal operations;
(2) minimizing the potential for debris breaking in orbit; (3) dis-
posing procedures post-mission; and (4) preventing orbital de-
bris collisions."® However, within the context of space tourism,
the IADC is only composed of space agencies and thus does not
directly address space debris produced by private space compa-
nies.'”® Instead, private space companies are merely “encouraged
to apply these guidelines to the greatest extent possible.”*” More-
over, COPUOS’s Scientific and Technical Subcommittee pub-
lished their space debris mitigation guidelines in 2007,'® which
were largely modeled after the IADC’s guidelines.' However,
COPUOS’s mitigation guidelines “are non-binding and thus es-
sentially unenforced.”” Furthermore, to the extent that private
space companies follow either of these guidelines, scholars point
out that the guidelines only propose methods for the reduction of
orbital debris and do not address the removal of existing orbital
debris."

In addition to the treaties and principles set forth by the UN,
customary international law should be examined as a part of the
international legal framework for space regulations.'” The Inter-
national Court of Justice defines customary international law as
“evidence of a general practice accepted as law.”” This evidence
requires both actual practice by states that is “extensive and
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virtually uniform” and the “opinio juris of [s]tates.”” It is im-

portant to consider customary international law because it “is
recognized as a binding form of law and in the hierarchy of inter-
national law, falls immediately below treaties.”” Indeed, “custom-
ary international law bind[s] all states,” regardless of the treaties
that they are bound to.” Thus, because the UN’s space treaties
have not codified all “rules of custom” and not all of the players
within the space industry are parties to the treaties, the “soft law”
of customary international law could apply to considerations of
space debris regulation.””” However, as customary international
law is not codified in specific agreements, many commentators
contend that solely relying on customary international law raises
the concern over “inherent risks” of “greater ‘non-compliance.””"”®
Nevertheless, “it is generally recognized that as a matter of legal
policy the reliance on international custom is advisable primarily
in situations where treaty regulation is inadequate.”” Further-
more, customary international law is especially significant as
COPUOS has not established a new space treaty since the Moon
Agreement of 1979."%° However, there is likely no customary inter-
national law that qualifies with specific respect to space debris."!
This is because space debris mitigation guidelines “have not ex-
isted long enough to qualify as a consistent State practice,” and
states are not obligated to follow such practices as these mitiga-
tion guidelines are non-binding international law."*
Nevertheless, despite lacking a specific customary international
law for orbital space debris, the “rules of general international
law still apply in space.”™® Indeed, regarding space tourism and
the space debris that it produces, commentators have argued that
the customary international law that was “originally developed
in the context of environmental law” may apply because “space
debris is treated by space preservationists as a form of outer
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space pollution.”®* Specifically, the customary international law
principles that have been applied to “marine pollution, air pol-
lution, and other types of pollution on Earth” may be relevant
for outer space pollution."” For example, the precautionary
principle, which has been contended as customary international
law,'8¢ states that “[w]here there are threats of serious or irrevers-
ible damage, lack of full scientific certainty shall not be used as
a reason for postponing cost-effective measures to prevent envi-
ronmental degradation.”™ The UN has recommended “that all
Governments adopt the ‘principle of precautionary action’ as the
basis of their policy with regard to the prevention and elimination
of marine pollution.”™ Similarly, this customary international
law principle could also apply to the outer space environment to
combat space debris."™

IV. UPDATING THE INTERNATIONAL LEGAL
FRAMEWORK

As discussed in Part II, the current domestic and interna-
tional legal regulatory regimes governing space tourism are in-
adequate for preventing and removing space debris produced by
space tourism companies. While the United States’ regulatory
policies show that steps are being taken toward a promising di-
rection, NEPA’s conflicting scope suggests that this legal frame-
work is still too ambiguous to sufficiently address the growing
space debris produced by private companies.”’ Furthermore,
despite the international community taking steps to address
space debris, such as through mitigation guidelines, there are
three main reasons for why the current international regula-
tory scheme is lacking: (1) the multilateral outer space treaties
currently in force are not environmentally minded; (2) the trea-
ties’ liability system is severely lacking towards addressing dam-
age caused by space debris; and (3) the international community
has largely focused solely on mitigation procedures and does not
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consider active removal of space debris.””" In order to propose
an adequate and updated international legal regulatory frame-
work, this comment will briefly analyze each of these points
before suggesting a new framework based on environmental
principles and treaties governing the protection of the marine
environment.

A. IDENTIFYING THE IsSUES: THE LACK OF CONSIDERATION FOR
Space DEBRIS

A principal barrier to the effective regulation of space debris
produced by space tourism is that none of the current interna-
tional treaties address the protection of the outer space environ-
ment."” As the five main UN outer space treaties have not been
updated since they were enacted, they fail to address commercial
space activities, including space tourism and its environmental
effects.'”® Indeed, the five UN treaties and the five UN declara-
tions governing the international use and exploration of space
all lack an explicit provision calling for the environmental protec-
tion of the outer space environment."”* The Outer Space Treaty
only requires state parties to “avoid their harmful contamination
and also adverse changes in the environment of the Earth result-
ing from the introduction of extraterrestrial matter.”"”” There are
no provisions addressing environmental harm done to the outer
space environment."”® However, adequately addressing space de-
bris caused by space tourism activities requires an international
agreement that is environmentally-minded from its inception.

Despite lacking explicit environmental protection provisions,
the liability system created by these overarching UN treaties
could, in theory, address the space debris issue.'”” Out of the
five UN treaties, three form the basis of this liability system: the
Outer Space Treaty, the International Liability Convention, and
the Registration Convention."® These three treaties contain pro-
visions that attempt to establish liability caused by space objects,

191 See Button, supra note 158, at 549-56; McCue, supra note 92, 1096-99.

192 See McCue, supra note 92, at 1096-98.

193 See id. at 1099.
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which likely includes damage caused by space debris."”” The Outer
Space Treaty first “creates the basis for each subsequent treaty on
outer space activity by establishing liability . . . requirements.”*"”
Article VI requires state parties to the Outer Space Treaty to
“bear international responsibility for national activities in outer
space . . . whether such activities are carried on by governmental
agencies or by non-governmental entities.”*”" Additionally, as part
of COPUOS’s principle of peaceful use, the Outer Space Treaty
requires state parties to “undertake appropriate international
consultations before proceeding” with any space activity that
“would cause potentially harmful interference with activities of
other States Parties.”*"

While the Outer Space Treaty begins to create a liability system
for damage caused by space objects, it has been criticized for not
adequately addressing the introduction of private space compa-
nies in the space industry, as it does not recognize non-govern-
mental organizations as parties under the Treaty.*” Therefore,
the Outer Space Treaty only regulates these private companies in-
directly through the state parties from which they launch from.**
Given the Outer Space Treaty’s inapplicability, COPUOS drafted
the Liability Convention and the Registration Convention to ex-
pand on the liability regime initiated by the Outer Space Trea-
ty.*” Unlike the Outer Space Treaty, the liability system created
by these two Conventions recognizes non-governmental organi-
zations as parties.””® Furthermore, these two Conventions work
in tandem to establish liability for damage caused by space ob-
jects.?” To explain, the Liability Convention establishes either
absolute liability or fault-based liability, depending on where the
damage is caused.”” For damage caused in outer space, a state
party would be subject to fault-based liability.*”” As required un-
der a fault-based liability system, it is necessary to identify the
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responsible party.*’ Since the Registration Convention requires
party members to register any space object launched into outer
space with the UN, this registration would provide a method of
identification to establish fault.*”! Thus, in theory, these three
UN treaties provide a liability system that could establish fault for
damage caused by space debris and thus encourage private space
companies to reduce the orbital debris they produce.**

Despite establishing a potential method to address space debris
produced by space tourism companies, these three treaties are
inadequate for a number of reasons.?”” First, when space objects
collide, the collision itself often creates thousands of individual
orbital space debris pieces that can clutter the orbit and cause
damage to other existing space objects.”* Once these thousands
of debris pieces are created, it would be almost impossible to
determine which piece originated from which state.””” In other
words, “debris cannot always be traced back to a specific launched
object.”*"® However, since orbital space debris from space tourism
is produced by several different countries, “to have any noticeable
effect on the quantity of debris, a group of States undertaking
such an endeavor would need to be able to remove any debris, not
just debris for which that group of States was a launching State.”*"”
Additionally, under the Registration Convention, the removal of
space debris is only allowed after determining the ownership of
every individual piece of debris.*"® Moreover, this liability regime
is not env1ronmentally minded as it “only applies to space objects
damaged in space and not to the space environment itself.”*"” The
drafters of these three treaties were mainly concerned with the
potential damage done on Earth and thus “recognized that the
need for a treaty would arise when activities in space became more
‘frequent and numerous.””** Thus, for these reasons, the current
liability regime imposed by the five UN outer space treaties is
inadequate for regulating space debris caused by space tourism.
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A final critique on the current international legal regime tar-
gets the JADC’s and COPUOS’s published space debris mitigation
guidelines.””' Taken together with the FAA’s recent proposed rule
concerning the mitigation of space debris,** this suggests that
both international and domestic regulations will focus on miti-
gation procedures, rather than on researching and developing
remediation technologies.”” While mitigation guidelines are nec-
essary and a step in the right direction, the potential “cascade-ef-
fect” of colliding orbital debris has led commentators to “[call] for
increased research efforts into technologies for remediation.”**
Thus, a proposed solution will implement mitigation procedures
and encourage scientific research and development of remedia-
tion measures.

B. Ture LonpoN ProToOcoL aND UNCLOS: A MobeL For
OUTER SPACE

In order to establish a lasting solution, international coopera-
tion is necessary to create a unified regime to protect the outer
space environment.”® When considering the outer space envi-
ronment, scholars draw similarities between the marine environ-
ment and the space environment.**® For example, in the context
of liability, maritime law, which is “the international body of law
governing transport by sea, shares some similarities with space
law.”**” This comment will focus on the Protocol to the Conven-
tion on the Prevention of Marine Pollution by Dumping of Wastes
and Other Matter (London Protocol) and the United Nations
Convention on the Law of the SEA (UNCLOS). Specifically, this
comment will address the three main issues of the current in-
ternational legal framework regulating space debris by applylng
certain provisions of these two international agreements in the
context of the outer space environment and orbital space debris.

221 Taylor, supra note 175, at 79.
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Orbital Debris, 88 Fed. Reg. 656835 (proposed Sept. 26, 2023) (to be codified at 14
C.FR. pt. 401, 404, 415, 417, 431, 435, 437, 450, 453).

228 See Button, supra note 158, at 555-56; Taylor, supra note 175, at 79-80.

224 Taylor, supra note 175, at 28-29.

225 See Lampertius, supra note 207, at 466.
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note 92, at 1109-10.
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As discussed above, the first issue of the current international
regulatory framework is that all five of the UN treaties fail to
consider the environmental effects of space travel and thus con-
tain no explicit provision for the outer space environment.*"
However, to successfully regulate space tourism’s production of
space debris, the international regulatory framework must re-
quire this consideration.”® An adequate solution can be found
by turning to both the London Protocol and UNCLOS as they
are both environmentally focused and contain explicit provisions
protecting the marine environment.”’ Indeed, the London Pro-
tocol updated the 1972 London Convention, whose objective was
to “promote the effective control of all sources of pollution of the
marine environment” and to “take all practicable steps to pre-
vent the pollution of the sea by the dumping of waste and other
matter.”*' In 1996, the London Protocol expanded the protection
of the marine environment by “expressly prohibit[ing] incinera-
tion at sea and the export of wastes and other matter for the pur-
pose of ocean dumping” and is intended to eventually replace the
London Convention.** Moreover, the London Protocol requires a
special permit “from a designated national authority under strict
control” before certain items can be dumped.***

On the other hand, UNCLOS applies more broadly, as it “estab-
lished a legal framework for all maritime activity.”** UNCLOS’s
comprehensive legal regime is similar to that established by the
Outer Space Treaty, with both treaties stating that their respec-
tive environment “shall be open to use exclusively for peaceful
purposes by all States.”* However, unlike the Outer Space Treaty,
UNCLOS specifically “creates a regime for protecting the marine

228 See McCue, supranote 92, at 1096-98.

229 See id. at 1096; Button, supra note 158, at 555.

280 1972 Convention on the Prevention of Marine Pollution by Dumping of
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environment.”* Specifically, UNCLOS states that when contract-
ing parties partake in activities within the marine environment,
they must take necessary measures “to ensure effective protection
for the marine environment from harmful effects which may arise
from such activities.””” Indeed, UNCLOS emphasizes that con-
tracting parties should take appropriate measures to “prevent, re-
duce, and control pollution of the marine environment.” Finally,
UNCLOS “encourages states to promote scientific research on
pollution and other damage to marine ecosystems and exchange
information with other states and international organizations.”*
Therefore, like the London Convention, London Protocol, and
UNCLOS, an updated international legal regime for space de-
bris should first begin by defining space debris and other space
activities that are considered pollution in order to clarify that the
treaty is environmentally minded at the outset. Additionally, this
agreement should also specify that it is intended to protect the
outer space environment, and contracting parties must take nec-
essary measures to do so. Finally, this agreement should contain
provisions promoting scientific research on space debris and other
forms of pollution affecting the outer space environment.

After establishing an environmentally-focused framework with
explicit environmental protection provisions, the next issue con-
cerns liability for damage caused by space debris. While the cur-
rent international framework already contains a liability system,
this should be updated in accordance with the London Conven-
tion, which calls for liability to be established “for damage to the
environment of other States or to any other area of the [marine]
environment.”** Similarly, the new liability system should be up-
dated to include liability for damage done by space debris to the
outer space environment itself. Given the cascading effect of space
debris, this change alone is likely to be an inadequate means to
control orbital space debris.*' Therefore, the proposed solution
also follows the LLondon Protocol, which essentially incorporates
two customary international law principles—the precautionary
principle and the polluter pays principle.***
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Regarding the precautionary principle, the London Protocol
takes a precautionary approach to environmental protection
from dumping of wastes . . . when there is reason to believe
that wastes or other matter introduced into the marine environ-
ment are likely to cause harm even when there is no conclusive
evidence to prove a causal relation between inputs and their
effects.””

Additionally, the polluter pays principle states that “nations
engaging in polluting activities shall be held fully liable for the
environmental costs of such activities.”*** With respect to the pol-
luter pays principle, the London Protocol states that “the polluter
should, in principle, bear the cost of pollution,” such that “each
Contracting Party shall endeavor to promote practices whereby
those it has authorized to engage in dumping or incineration at
sea bear the cost of meeting the pollution prevention and con-
trol requirements for the authorized activities, having due regard
to the public interest.”**> Notably, this principle can encourage
nations engaged in the space industry to be “particularly care-
ful when engaging in outer space pollution and launching space
objects that may be more prone to breaking off into smaller,
more dangerous and non-trackable pieces of debris.”**® Thus, in
the context of outer space and orbital space debris, incorporat-
ing these customary international law principles can encourage
private space companies to be more careful in producing space
debris.*"” Moreover, the London Protocol’s special permit system
could be implemented to help track space debris.**® Therefore,
rather than maintain the current liability system that would not
adequately track and establish liability for space debris, this up-
dated liability regime is not only environmentally focused, but it
would encourage private space companies to manage the risks
associated with space debris upfront.*’

Finally, this solution also considers active remediation proce-
dures, rather than just mitigation guidelines. First, the updated
liability regime based on customary international law principles
described above would encourage both mitigation and reme-
diation.*” This is because the polluter pays principle provides
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“a strong legal basis for mandating active debris removal pro-
grams in outer space jurisprudence.”®' Essentially, following the
London Protocol’s permit system could help reduce the orbital
debris produced at the outset, while the liability regime would
incentivize the removal of existing debris to prevent further li-
ability.”* Additionally, an updated legal regime benefits from
the London Protocol’s call for contracting parties to “enhance
regional co-operation, including the conclusion of regional
agreements consistent with this Protocol for the prevention, re-
duction, and where practicable elimination of pollution caused
by dumping or incineration at sea of wastes or other matter.”*”
Indeed, some commentators argue that a solution for the pre-
vention of orbital space debris should operate using a bilateral
approach rather than a multilateral approach, while others
maintain that a multilateral approach is preferable.** While this
comment’s solution emphasizes that a multilateral agreement is
necessary to avoid “numerous, inconsistent approaches,”*" given
the cascade effect and the problem of identification with space
debris, a regional approach could prevent nations from becom-
ing locked into inaction because of a lack of consent to remove
orbital debris.*®

Additionally, this approach of utilizing both multilateral and
regional agreements is especially beneficial in the context of
space tourism as more nations become involved in the space tour-
ism industry.*” Furthermore, UNCLOS also promotes scientific
research and development, and since the removal of space de-
bris is currently scientifically infeasible,*® this provision would
prioritize the development of remediation procedures.*® Thus,
the guiding environmental principles of the London Conven-
tion, London Protocol, and UNCLOS provide a framework on
which to update the international legal regulatory framework for
the protection of the outer space environment against space de-
bris. While this solution is not comprehensive, it establishes an
environmentally-minded framework at the outset that considers
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liability in the context of space debris’ cascade effect and ade-
quate mitigation and removal procedures.

V. CONCLUSION

Outer space has captivated humankind since antiquity and will
continue to capture the public’s attention as the mystery of space
slowly unravels with the rise of space tourism. However, as space
tourism companies continue to advance and increase technolo-
gies available for private flights into Earth’s orbit, the current
domestic and international regulatory frameworks remain inad-
equate to address the environmental implications of such travel.
Notably, as space tourism flights increase, space debris will be-
come a growing problem as these pieces collide into each other.
Nevertheless, given the similarity between the international laws
governing the marine environment and the outer space environ-
ment, a solution to this problem can be found in the principles
underlying the London Protocol and UNCLOS. These changes
include enacting specific outer space environment protection pro-
visions and implementing customary international law principles.
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