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Abstract

The growing number of small satellite systems and launches is considered to
play an essential role in conducting space activities. The development of these
space activities has opened up new opportunities for novel and creative uses
of space systems, especially among new entrants and users from emerging
economies. Small satellites have generally been launched into low Earth orbit,
with the associated missions expanding access to space while requiring less
time and money than traditional satellite missions. This paper is documenta-
ry research that analyzes the situation of small satellites according to the
United Nations space treaties. This body of law consists of five treaties, three
of which are highly relevant to small satellites, namely the Outer Space Trea-
ty, the Liability Convention, and the Registration Convention. Even though
small satellites fundamentally differ from traditional satellites, it is evident
that the current space law regime applies to small satellites as “space objects”
in the same way as it does to traditional satellites. Thus, as the current legal
regime does not distinguish between space objects based on their dimen-
sions, small satellite operations are not regulated differently to other space
activities.
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1. Introduction

The growing number of small satellite systems and launches is considered to

play an essential role in the development of “NewSpace” or “Space 2.0” projects.
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As a consequence, private space companies have been established in countries
worldwide, thereby revitalizing the previously flagging space industry. In fact,
this economic sector has been said to be on course to grow into a “trillion-dollar”
industry by 2014 (O’Connell, 2022). As a consequence, these emerging space ac-
tivities should help to ensure the long-term viability of the global economy.
Simply put, small satellites have an impact on everyone’s lives (Pelton & Madry,
2020a). Thus, it is critical to discuss how technological progress, emerging tech-
nologies, modern economic space markets, and creative ambitions have fueled
the most recent facets of new space activity growth and small satellite develop-
ment over the last decade. Such growth and development have opened up new
opportunities for novel and creative uses of space systems, especially among new
entrants and users from emerging economies (Lappas & Kostopoulos, 2020).

Sputnik-1, the world’s first satellite, was successfully launched by the former
Soviet Union in 1957, and with a mass of just 83.6 kg, it can also be considered
the world’s first small satellite (Volynskaya & Kasyanov, 2016). However, that
initial launch occurred over 60 years ago. Rockets developed by both the Soviet
Union and the United States of America quickly became capable of launching
payloads weighing thousands of kilograms and generating thousands of watts of
power, rather than tens of kilograms and tens of watts (Jakhu & Pelton, 2014).
Indeed, the concept of small satellites is not a new one; Explorer-1, Oscar-1,
SCORE, Relay, and Syncom were all sent into space during the late 1950s and
early 1960s as “small satellites”. Many other historical spacecraft were also light
in terms of their mass, which may explain why they were categorized as small
satellites. In fact, due to the lack of heavier items to be sent into orbit, the early
satellites weighed just a few tens of kilograms. Yet, as launch vehicles were im-
proved to the point of being able to carry and hoist heavier payloads into orbit,
scientists developed more complex technology for incorporation into spacecratft,
resulting in the development of massive and heavy satellites (Palkovitz, 2019).
The issue of whether spacecraft were “small”, “medium”, or “large” was never a
point of contention during those pioneering years. As a result, early antennas
were usually simple dipoles with limited capacities. Generally speaking, these
early satellites had a volume comparable to that of a giant beach ball and a den-
sity of only a few kilograms. Thus, while the early satellites were specifically in-
tended to demonstrate that such technology could work in orbit, little faith was
placed in their ability to actually provide commercial services (Pelton & Madry,
2020b).

The significant change that has occurred in terms of satellite growth is known
as technological inversion, and it refers to the fact that spacecraft have become
more sophisticated and more prominent. This concept of technological inver-
sion was vividly demonstrated from the 1960s through to 2010. For example,
with each new generation of Intelsat satellites, the power, antenna size, and tech-
nological complexity all grew rapidly, as illustrated by the addition of three-axis
stability. As satellites are now equipped with high-gain antennas, the satellite

antenna systems can be more precisely aligned to Earth positions. While satel-
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lites increased in size, power, and capability throughout this five-decade transi-
tion period, ground stations decreased in cost and scale (Pelton & Madry, 2020).
As small satellites’” essential dimensions are both low in size and cost-effective,
these miniature satellites make sense from the economical, organizational and
technological perspectives (Lappas & Kostopoulos, 2020).

The primary purpose of this research is to analyze the situation of small satel-
lites according to the United Nations (UN) space treaties. This paper is divided
into five parts, including Introduction and Conclusion. Part 2 will examine what
constitutes a small satellite and how it differentiates from a traditional satellite.
Part 3 will discuss the critical applications of small satellites in low Earth orbit
(LEO). Part 4 will examine small satellites according to the five UN Space Trea-

ties. Part 5 is the conclusion and final comments.

2. The Advent and Classification of Small Satellites

An artificial satellite is defined as “a manufactured object or vehicle intended to
orbit the earth, the moon, or another celestial body” (Satellite, 2022). It is gener-
ally accepted that the satellite era began with the launch of the former Soviet
Union’s Sputnik-1 (83 kg) (Sinelnikov et al., 2014) and the United States of
America’s Explorer-1 (14 kg) small satellites (Bille & Lishock, 2002). In response
to the launches of these spacecrafts, numerous other small satellites were
launched in the 1960s. During the 1970s and 1980s, larger satellites became de-
sirable due to customer requests for larger payloads and additional solar panels
to provide more electricity (Whalen, 2022). This development was facilitated by
the increased capacity of launchers, which meant that they could lift greater
masses. Larger satellites require additional fuel for orbit raising and correction,
extending each satellite’s lifespan. Due to the high costs associated with design-
ing, manufacturing, qualifying, launching, and operating a satellite, the space
industry has historically been dominated by large space organizations backed by
governments and major industries in industrialized countries (e.g., the National
Aeronautics and Space Administration [NASA] in the United States). Thus,
newcomers to the industry have been pushed to devise cost-effective strategies
for achieving market penetration. The current trend with regard to space sys-
tems is to obtain more significant benefits with less inputs, which has resulted in
the concept of “smaller, cheaper, faster, better” (Heidt et al., 2000). To date,
small satellites have almost always been launched into LEO (Kopacz et al., 2020)
with their missions expanding access to space while requiring less time and
money than traditional satellite missions. In fact, numerous constellation mis-
sions have been accomplished with the use of small satellites (Murugan & Agraw-
al, 1682).

Given the classification of small satellites in terms of advanced space technol-
ogy, the differences between large and small satellites have become increasing
difficult to identify. At present, this issue remains controversial and debatable
due to the many possible ways to define small satellites in an effort to differen-
tiate them from larger and less modern satellites (ITU UNOOSA, 2015). In addi-
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tion, the classification ranges of small satellite masses vary by both organization
and user (Murugan & Agrawal, 1682). Moreover, they are based solely on a sa-
tellite’s mass, regardless of its maneuverability, shape, or other features. The
most widely accepted definition, which was established by the International
Academy of Astronautics (IAA) as part of its study of Earth observation satel-
lites, categorizes small satellites into four groups based on mass: minisatellites
(100 - 1000 kg), microsatellites (10 - 100 kg), nanosatellites (1 - 10 kg), and pi-
cosatellites (less than 1 kg) (Jakhu & Pelton, 2014).

3. Small Satellites and Their Applications

As a result, the growth and launch of small satellites are continuing to accelerate.
Around 90% of small satellites already reside and operate in LEO, and there are
hundreds more scheduled to be launched in the future (Ritchie & Seal, 2020).
Thus, the world is paying attention to these small satellites and the dangers they
pose to space safety. All types of orbital debris, including small satellites, will
have a detrimental effect on all areas of future space missions (Virgili & Krag,
2015). Yet, the space industry is currently in the process of transitioning to the
use of small satellites for appropriate applications. The following sections will
discuss the critical applications of small satellites.

1) Earth observation

The critical need for Earth observation missions is clearly illustrated by the
numerous ongoing initiatives concerning international cooperation in the field
of the environment, where measurements from Earth-observing satellites represent
an essential component (Young & Onoda, 2017). This is especially true when it
comes to acquiring, analyzing, and utilizing data that document the state of the
Earth’s resources and environment on a long-term basis. Small satellite missions
can be accomplished in a variety of ways. One option here is to focus on a single
task and create a small satellite system (bus and payload) for the specified re-
mote-sensing purpose using commercially available technologies. Another pos-
sibility is to leverage technological advancements to achieve the further shrink-
ing of engineering components and the development of microtechnologies for
use in sensors and equipment that enable the creation of dedicated, well-targeted,
and high-performance Earth observation missions (Sandau, 2010).

The TAA study mentioned above summarized the state-of-the-art situation in
terms of small satellite missions and explored the additional elements that con-
tribute to the cost-effectiveness of Earth observation missions involving small
satellites (Sandau, 2006a). Having access to the necessary skills represents a crit-
ical step toward the creation of a cost-effective task. As the number of nations to
have successfully launched spacecraft increases, the pool of experience available
to address the issues associated with tiny satellite missions expands (Sandau,
2006b). Current technology enables the use of next-generation cameras capable
of producing high-resolution images. Such cameras serve as the payloads of na-
nosatellites. This is one of the most prevalent applications of small satellite con-

stellations. Indeed, a number of firms are currently attempting to acquire high-
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resolution photos of the Earth, including Planet Labs, which has launched over
330 satellites into space since 2013 (Alén Space, 2019a).

2) Telecommunications

Throughout recent history, satellite communications have been considered
one of the most reliable indicators of both technological and societal progress. In
this respect, over the last few decades, astounding and unexpected advances and
changes have occurred across a wide range of fields, including broadcasting,
mobile communications, Earth observation and remote sensing, interplanetary
exploration and transportation, and remote monitoring, meaning that such de-
velopments have encompassed commercial, military, and scientific applications
(Burleigh, 2019). In addition, many advancements have occurred in telecommu-
nications, allowing small satellites to relay higher volumes of data, communicate
from distant points of the solar system, and collect radiometric data for naviga-
tional purposes (Babuscia, 2020). While small satellites are not yet capable of
fully replacing geostationary orbit (GEO) telecommunications satellites, they can
be used for communications purposes (Choi, 2022).

One such application is the automatic identification system (AIS) technology
mandated by the International Maritime Organization for all vessels with a dis-
placement of over 300 tons. Small satellites equipped with this technology can
receive and transmit data concerning the locations of ships at sea. This enables
ships’ operators to precisely locate vessels anywhere on Earth, thereby enhancing
maritime safety (Alén Space, 2022). Spire Global is considered one of the most
promising start-ups currently pursuing the commercialization of related tech-
nologies. The company intends to launch a constellation of small satellites in
order to monitor maritime traffic.! Another important example is Sky and Space
Global, a limited liability company based in the United Kingdom that aims to
connect remote areas of the world that are currently unconnected (Cocking,
2017). Similarly, companies such as SpaceX, OneWeb, Telesat, and Amazon are
all developing small satellite constellations, which are popularly dubbed mega-
constellations, in an effort to ensure global internet connectivity (Pachler et al.,
2021).

3) Technology demonstrations

The singularity of a satellite can be used to evaluate experimental components
or technologies designed to be employed in both small and traditional satellites.
The cost-related benefit associated with this process is apparent when compar-
ing the costs of testing sophisticated technologies on a small satellite versus test-
ing them on a more complex satellite. If the tested system fails, the manufacturer
will suffer financial and time losses; however, such losses will be insignificant
when compared with the possibility of losing an entire primary satellite mission
due to a single component failure (Alén Space, 2019b). In such a scenario, a small

satellite will be constructed to incorporate the most recent technology and con-

' Spire Global to provide satellite-AIS services for EMSA, SAFETYASEA,
https://safety4sea.com/spire-global-to-provide-satellite-ais-services-for-emsa/ (last visited Feb. 25,
2022).

DOI: 10.4236/blr.2022.132020

308 Beijing Law Review


https://doi.org/10.4236/blr.2022.132020
https://safety4sea.com/spire-global-to-provide-satellite-ais-services-for-emsa/

C. Suwijak, S. P. Li

firm its successful application, which will also serve as the primary purpose of
the satellite mission. Moreover, there has been a reduction in the dangers asso-
ciated with technology deployment in areas with no prior flying experience. A
good example of this concerns the European Space Agency (ESA) launching the
world’s first nanosatellite, OPS-SAT, which is dedicated to demonstrating the
significantly enhanced mission control capabilities that will be made possible
when satellites are equipped with more powerful onboard computers. Although
OPS-SAT is barely 30 cm tall, it is equipped with an experimental computer that
is ten times more powerful than the computer of any ESA spacecraft currently in
operation (OPS-SAT, 2022).

4) Astronomy and atmospheric science

The international scientific community has used a number of small satellites
to conduct astronomical studies. The first attempt at such a research approach is
the BRITE constellation, which has been orbiting the Earth since 2013 and con-
sists of five nanosatellites from Austria, Canada, and Poland. The mission of the
constellation is to “observe the brightness differences of massive luminous stars”
so as to advance scientific understanding of stellar structure and evolution
(Weiss et al., 2014). The QB50 constellation, which is funded by the European
Union (EU) and contains approximately 50 CubeSats from various countries
worldwide, represents the second attempt. Its mission is to conduct atmospheric
research in the lower thermosphere, the least studied layer of the atmosphere,
which is located between altitudes of 90 km and 320 km. The CubeSats’ sensors
also provide essential details about their re-entry operation (Mayence, 2016).
This project is significant due its research goals and the fact that it is the result of
a large-scale international partnership.

5) National security

For many years, space was considered the domain of a small number of coun-
tries. Formerly, only the spacefaring nations could fund space programs and sa-
tellite networks; however, the rise of the small satellite has permanently over-
turned this paradigm. As a consequence, small satellites with high capabilities
are likely to play an essential role in the future of national security space archi-
tecture (Major R] Bonometti & Lieutenant Colonel ED Nicastri, 1989). More
specifically, the military intelligence and communications satellites of the past
typically had comprehensive measurements (Jakhu & Pelton, 2014). Rather than
competing with conventional satellites, small satellites could be used to assist in
achieving the strategic targets of different types of missions. One related concept
is “responsive space”, which uses the particular qualities of small satellites to
boost military capabilities and enable rapid responses to specific threats. In the
case of a military danger or other emergency, the military could gain an advan-
tage by rapidly deploying small satellites in order to increase its intelligence con-
cerning the relevant situation (Jakhu & Pelton, 2014).

6) Education and capacity building

Small satellites, especially CubeSats, have proven to be highly effective in rela-
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tion to educating and capacity building. For example, in 2009, volunteers from
AMSAT-UK and AMSAT-NL, both non-profit organizations, began the design
of a new model of CubeSat known as the FUNcube Project. FUNcube-1 is a 1U
CubeSat with a mass of less than 1 kg, and it is the first satellite to have the pri-
mary mission objective of providing educational outreach to schoolchildren
(Korzan, 2014). As part of the associated project, each school is provided with a
customized dongle that attaches to a personal computer and communicates with
FUNcube-1 through the dongle’s interface. Additional resources have been
made available online by AMSAT-UK, including classroom guidelines that in-
struct teachers regarding the teaching of scientific ideas to students using the
dongle and recommended classroom activities (Korzan, 2014). In addition, the
research opportunities offered by the Education Office of the ESA include in-
struments and platforms for small satellites in terrestrial and lunar orbits in-
tended to validate the learning methods applied to engineering and know-
ledge/skill transfer models for students (Rodriguez et al., 2021). Moreover, the
Basic Space Technology Initiative (BSTI) was developed to promote improved
access to and use of space applications in support of policy and decision-making
for sustainable development by enhancing fundamental space technology devel-
opment capabilities (Basic Space Technology Initiative, BSTI, 2022). In addition,
small satellite technology can be used to enhance education and capacity build-
ing in developing countries because the number of science students is rapidly
increasing. Additionally, selected candidates enroll in PhD programs at universi-
ties or science institutions to continue their studies and research. Many of these
researchers are aware that the modern era is referred to as the “space-age” and
have developed an interest in space science and technology (Mathai & Haubold,
2018).

Since the beginning of the space age, space activities have been conducted by
spacefaring nations because these activities require advanced technology and
enormous capital for construction and operation (Degrange, 2019). However,
with the emergence of small satellite technology, this idea has changed. It is sig-
nificantly cheaper to build small satellites, and the technology is more readily
available (Dornik & Smith, 2016).> As a result, small satellites are being used in

various space activities as discussed earlier (Aglietti, 2020).

4. Small Satellites According to the UN Space Treaties

Although small satellites fundamentally differ from traditional satellites, it is
evident that the current space law regime applies to small satellites as “space ob-
jects” in the same way as it does to traditional satellites. Indeed, none of the cur-
rent legal instruments distinguish between space objects based on their dimen-
sions, meaning that small satellite operations are not regulated differently from

other space activities. This section will examine the relevant provisions of the

*Michael Dornik & Milton Smith (2016), Small Satellite Industry and Legal Perspectives in the
United States, in SMALL SATELLITES 8-9.
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UN space treaties regarding small satellites activities.

Outer space is the province of mankind, which is why a legal regime govern-
ing outer space has been developed by the UN Committee on the Peaceful Uses
of Outer Space (UNCOPUOS) (Hameed, 2018). This body of law consists of five
treaties,’ three of which are highly relevant to small satellites, namely the Outer
Space Treaty (OST), the Liability Convention, and the Registration Convention.
The OST is considered the Magna Carta of international space law (He, 1997),
providing as it does the basis for states parties’ rights and obligations in relation
to their space activities. It is primarily based on the Declaration of Legal Prin-
ciples Governing States’ Activities in the Exploration and Use of Outer Space,
which was enacted the UN General Assembly in 1963 through resolution 1962
(XVIII), although it includes a few new provisions. The OST entered into force
on 10 October 1967, and it contains the most fundamental and all-encompassing
principles that were later elaborated by the other UN space treaties (VON DER
DUNK, 2015) with the following fundamental principles relating to small satel-
lite activities.

1) The exploration and use of outer space shall be carried out for the
benefit and in the interests of all countries and shall be the province of all
mankind, and outer Space shall be free for exploration and use by all States*

According to this principle, small satellite activities typically serve the interests
outlined in Article I of the OST, as different states parties carry out activities that
are more diverse than traditional satellite activities, including Earth observation,
telecommunications, technology demonstrations, astronomy and atmospheric
science, national security, and education and capacity building, as discussed ear-
lier in this paper. This rationale behind this principle is the fact that small satel-
lite technology is less expensive and more accessible than traditional satellite and
human spaceflight activities (CubeSats, 2022). The increasing deployment of
small satellite technology in LEO has the potential to reshape the landscape of
various space activities. This new space paradigm will not mean the end of more
traditional satellite technology, as small satellites will be unable to satisfy the in-

satiable desire for all that space activities involve. However, it does open up

*The treaties commonly referred to as the “five United Nations treaties on outer space” are as fol-
lows: 1) 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): Adopted by the Gen-
eral Assembly in its resolution 2222 (XXI), opened for signature on 27 January 1967, entered into
force on 10 October 1967. 2) Agreement on the Rescue of Astronauts, the Return of Astronauts and
the Return of Objects Launched into Outer Space (Rescue Agreement): Adopted by the General
Assembly in its resolution 2345 (XXII), opened for signature on 22 April 1968, entered into force on
3 December 1968. 3) Convention on International Liability for Damage Caused by Space Objects
(Liability Convention): Adopted by the General Assembly in its resolution 2777 (XXVI), opened for
signature on 29 March 1972, entered into force on 1 September 1972. 4) Convention on Registra-
tion of Objects Launched into Outer Space (Registration Convention): Adopted by the General As-
sembly in its resolution 3235 (XXIX), opened for signature on 14 January 1975, entered into force
on 15 September 1976. 5) Agreement Governing the Activities of States on the Moon and Other
Celestial Bodies (Moon Agreement): Adopted by the General Assembly in its resolution 34/68,
opened for signature on 18 December 1979, entered into force on 11 July 1984.

*Article I of the OST.

DOI: 10.4236/blr.2022.132020

311 Beijing Law Review


https://doi.org/10.4236/blr.2022.132020

C. Suwijak, S. P. Li

plenty of possibilities, most of which expand the range of business options even
further (Freelan, 2014).

Moreover, small satellites encourage independent scientific inquiry concern-
ing outer space, with universities and research institutes regularly using them in
scientific experiments (Millan et al., 2019). For instance, the UN Office for Outer
Space Affairs (UNOOSA) recognizes small satellites as an effective capacity-
building tool and encourages both information exchange and the development
of small satellite activities (Basic Space Technology Initiative, BSTI, 2022). In
addition, the Asia-Pacific Space Cooperation Organization (APSCO) promotes
satellite development by training students and academics, assisting member
states with the development of radiometric calibration capabilities, and devel-
oping small satellites through the Joint Small Multi-Mission Satellite Constella-
tion program. Furthermore, Strathclyde University intends to provide capaci-
ty-building training to students at the Cape Peninsula University of Technology
as part of a global partnership funded by the United Kingdom in an effort to
improve fire detection rates in South Africa (Economic and Social Council,
2020).

2) States shall not place nuclear weapons or other weapons of mass de-
struction in orbit or on celestial bodies or station them in outer space in any
other manner®

The first paragraph of Article IV of the OST aims to prohibit the presence of
nuclear and other weapons of mass destruction (WMD) in outer space and on
celestial bodies (Zedalis & Wade, 1978). While the term “weapons of mass de-
struction” is undefined in the treaty, it is widely recognized to encompass nuc-
lear, chemical, and biological weapons (Kimball, 2020). Article IV would be vi-
olated if small satellites carrying nuclear weapons or other WMD orbited the
Earth. Yet, due to their small size and low weight, as well as their relatively li-
mited power budget, small satellites are unlikely to be chosen to carry lethal
weapons into orbit. As a result, the chances of a small satellite mission violating
Article IV are considered quite remote (PALKOVITZ, 2019).

3) States shall be responsible for national space activities whether carried
out by governmental or non-governmental entities®

According to Article VI of the OST, the regime governing space activities is
based on the principle that states parties bear international responsibility for na-
tional governmental and non-governmental entities’ activities in outer space.
They must also ensure that all national space activities are conducted in accor-
dance with the obligations set out within the OST. All national space activities
must be authorized and continuously supervised by the appropriate state. More
specifically, states parties fulfill this obligation by authorizing space activities,
imposing conditions on those activities, and supervising the conducting of the
activities. The responsibility of States parties for their national space activities

represents a critical incentive for states to regulate those national space activities.

>Article IV paragraph 1 of the OST.
®Article VI of the OST.
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When it comes to small satellite activities, the obligation to authorize and super-
vise national space activities is not dependent on the size of the space objects in
question; therefore, states parties must also authorize and supervise the activities
of small satellites—each launching state is held internationally liable for any
damages caused to other states (Asta Tubaité-Stalauskiené, 2019).

Although there is no precise definition provided in the OST as to what con-
stitutes a “national activity”, the terms of the domestic space law of a particular
state party will clarify the scope of the activities to which it refers. In essence,
such domestic space law represents an interpretation by the drafters of the legis-
lation of what they consider to be “national activities in outer space”, at least for
the purposes of the specific national law (Freelan, 2014).

4) States shall be liable for damage caused by their space objects’

Article VII of the OST establishes broad international liability on the part of
states parties for damage caused by the launch of space objects (de Rozavel &
Smith, 2009). The appropriate state party is not only responsible for its national
activities, but also potentially for any damage to another state or its natural or
juridical persons by such an object or its parts on the Earth, in the airspace, or in
outer space, including the Moon and other celestial bodies, caused by national
space activities. Here, the term “liability” refers to the circumstance in which a
state party incurs an obligation to pay damages to another state after causing
damage to its citizens or property (International Committee of the Red Cross,
2017). Notably, states parties are potentially liable for all compensable damage,
regardless of whether the activity in question was illegal or not (Johnson,
2013).

Another UN space treaty that sets out the principle of international state lia-
bility for damage caused by space objects is the Liability Convention, which es-
tablishes a dual liability regime based on the question of whether the damage
occurred on the Earth’s surface (including to aircraft in flight) or in outer space
(Lampertius, 1991).

o Article IT® refers to harm experienced on the surface of the Earth or to aircraft
in flight. It provides for absolute liability.

e Article III° deals with damage caused in outer space and provides for
fault-based liability.

The Liability Convention elaborates on Article VII of the OST.! Yet, while the
broad provisions of Article VII are typically read and implemented in conjunc-
tion with the Liability Convention, it is worth noting that the Liability Conven-
tion, as the /ex specialis of international liability for space activities, established

an international regime that is distinct from the OST’s regime (Hobe et al.,

?Article VII of the OST.

8Article IT of the Liability Convention.

°Article III of the Liability Convention.

Convention on International Liability for Damage Caused by Space Objects, United Nations Of-
fice for Outer Space Affairs,

https://www.unoosa.org/oosa/en/ourwork/spacelaw/treaties/introliability-convention.html (last vi-
sited Mar. 11, 2022).
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2017).

5) The obligation to register space objects'!

Article VIII of the OST constitutes an obligation and explicitly grants “juris-
diction and control” over registered space objects. Although the OST expressly
prohibits national appropriation through any claim of sovereignty, a state party
retains the right to exercise sovereignty over its registered space objects. It is also
important to note that Article VIII does not specify a time limit for retaining a
state party’s jurisdiction and control over space objects within its registry
(Chung, 2019). The “jurisdiction” here refers to enacting and enforcing laws and
rules concerning a person and objects. The applicable law is determined by ju-
risdiction. Moreover, the “control” refers to the factual situation whereby the
state of registry has the authority to enact technical rules in order to achieve the
mission of the relevant space object, and if necessary, to direct, halt, modify, and
correct the elements of that space object and its mission. While the OST requires
the registration of space objects, it includes no provision governing their actual
registration. The Registration Convention was explicitly established to address
this omission (Marchisio, 2010).

The Registration Convention elaborates on Article VIII of the OST, which es-
tablishes the principle of space object registration and its primary consequence,
namely the ability to exercise jurisdiction over registered space objects (von der
Dunk, 2003). In addition, it broadens the scope of the UN Register of Objects
Launched into Outer Space, as established by resolution 1721B (XVI) in De-
cember 1961, and addresses issues concerning states parties’ responsibilities for
their space objects.’? Articles I, II, and III of the Registration Convention re-
quires all space objects, including small satellites, to be registered as such.

Small satellites that are not registered or are registered late tend to defeat the
purpose of the Registration Convention (Larsen, 2017). Satellites that are not
registered represent a particular issue. At present only 7% of space objects are
unregistered (Larsen, 2015). Historically, universities and amateur or small launch
operators frequently failed to register their launches because they believed them
to be too small and insignificant to qualify as space objects. However, they re-
main subject to international law despite the failure to register, as small satellite
registration might be considered customary international law (Palkovitz & Mas-
son-Zwaan, 2012).

6) States shall avoid harmful contamination of space and celestial bodies'?

Outer space arguably requires special protection because it is an exceedingly
vulnerable environment that cannot afford to experience any damage (Larsen,
2006). More importantly, the unrestrained degradation of this pristine environ-

ment would undoubtedly impede future exploration and uses of outer space, in

" Article VIII of the OST.

2Convention on Registration of Objects Launched into Outer Space, United Nations Office for
Outer Space Affairs,
https://www.unoosa.org/oosa/en/ourwork/spacelaw/treaties/introregistration-convention.html (last
visited Mar. 11, 2022).

B Article IX of the OST.
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addition to jeopardizing free access to outer space. This would prove detrimental
to all space actors, especially non-spacefaring nations (Viikari, 2008). Article IX
of the OST is the essential space law provision governing the protection of the
outer space environment and its preservation for peaceful purposes. It requires
states parties to exercise “due regard” for the interests of other countries when
conducting any space activity, which is referred to as the “due regard principle”.
More precisely, Article IX seeks to address environmental concerns regarding
space by establishing a proscriptive positive legal obligation on all states parties
(Chung, 2018) to avoid harmful contamination of outer space, to avoid causing
adverse changes to the Earth’s environment due to introducing extraterrestrial
matter, and to conduct appropriate international consultations if there is reason
to believe that space activities will cause potentially harmful interference to the

space activities of other states (Goehring, 2020).

5. Conclusion

The growing number of small satellite systems and launches is considered to
play an essential role in conducting new space activities. As a consequence, pri-
vate space companies have been established in countries worldwide. Moreover,
the development of these space activities has opened up new opportunities for
novel and creative uses of space systems, especially among new entrants and us-
ers from emerging economies. To date, small satellites have generally been
launched into LEO, with the associated missions expanding access to space while
requiring less time and money than traditional satellite missions. As a result,
small satellites are being used in various space activities such as Earth Observa-
tion, telecommunication, technology demonstrations, astronomy and atmos-
pheric science, national security, and education and capacity building. When
compared with traditional satellites, small satellites are characterized by small
masses, low development costs, and short development times. Yet, even though
small satellites fundamentally differ from traditional satellites, it is evident that
the current space law regime applies to small satellites as “space objects” in the
same way as it does to traditional satellites. Thus, as the current legal regime
does not distinguish between space objects based on their dimensions, small sa-
tellite operations are not regulated differently from other space activities. Con-
ducting space activities by using small satellites must comply with the five UN
space treaties. This body of law consists of five treaties, three of which are highly
relevant to small satellites, namely the Outer Space Treaty, the Liability Conven-

tion, and the Registration Convention.
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