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Space Environment Capacity- Policy, regulatory and diplomatic perspectives on thresholdbased models
for space safety & sustainability

1 BACKGROUND

The intensification of space activities and the emergence of new actorsalong with new technologies and
business concepts (e.g. large constellations, miniaturized systemsegtc.) have raised, and continue raising,
new challengesto ensure the safety of operations in space and thelong-term sustainability of the space
environment.

Among existing responses, the UN COPUOS Guidelines for the LoAgrm Sustainability of Outer Space

Activities and the IADC Space Debris Mitigation Guidelines were developed, buhe low degree of

compliance with these rules has not sufficiently remediated the longstanding safety and sustainability

concerns. FTB! t! 3132! Tgbdf! Fowj s p o nduoaurrerf betpgvisun ih space s mv ef e ! u
unsustainable, in particular, because of the limited compliance of space activities with international

guidelines for space debris mitigation! As a result, the rapidly growing number of objects in orbit will

make it increasingly difficult to operate safely in outer space

The current operational reality in the Earth orbital environment leadsa number of scientists, industry
leaders, public-sector executives, and policymakers to voice concern over increasing risks and the
inefficient implementation and enforcement of existing rules. This recognized challenge therefore, calls
for new approaches, philosophies and concepts that could efficiently mitigate and decrease risks related
to increasing congestion and debris generation.

In this context, there is a growing need forinnovative measures to improve compliance with existing
guidelines andto ensure the long-term sustainability of the space environment.

Models leaning on threshold-based mechanisms have and continue to be extensively used(with varying
degrees of success)at both local and international levelsfor managing limited natural resources and the
commons, as they address therisk of surpassing levels of exploitation that could lead to the depletion or
the destruction of the resource.

Before discussingtargets, the prerequisite for defining thresholds is to develop a commonly agreed metric
among those benefitting from the resource - noting that you cannot manage what you cannot measure
and you cannot measure what you cannot define

The Space Environment Capacity Conceptdeveloped by the ESA Space Debris Offe is an attempt to
ideate, develop and implement a threshold-based approach relevant to the Earth orbital environment.
Conceived as a tool that can measurethe impact of space missions on the sustainability of the space
environment, it can additionally ako provide an innovative approach and provide new impetus for
discussions on the international coordination and management of the Earth orbital environment.

This report builds on this concept and examines, more generally,the relevance of a threshold-based
approach to the Earth orbital environment through an assessment of policy, regulatory and diplomatic
implications. The analysis involveda consultation campaign consisting of a set of interviews with high-
level experts and an interactive online workshop

The report recognizes the value of the threshold-based approachin addressing safety and sustainability
concerns in outer space. Moreover, it identifiesthe need to further mature and elaborate the approach by
identifying sustained activities through both scientific & technical dimensions and policy & diplomatic
dimensions.

IFTB!'t! Tgbdf ! Fowj s, pyESA Spaceé [3ebrig Pfice (Darhstad, Germany: European Space Agency, 2021).
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2 SCOPE(BJECTIVES AMBETHODOLOGY

2.1 Scopeof the Report

Ui jt! sfgpsu! gpmmpxt! b! sfrvftu! cz! uif! Fvspqgf bo!
assess the policy, regulatory and diplomaticrelevance of threshold-based models in the Earth orbital
environment, taking into account the ESAdeveloped Space Environment Capacity Concept, which
pursues the underlying aim of serving as a tool that enables measuring the sustainability of the use of
orbital environments.

Moreover, the development of a threshold-based approach to the Earth orbital environment could
potentially provide impetus to discussions related to an international coordination framework based on
transparent, objective, and flexible metrics Therefore, policy, regulatory and diplomatic perspectives and
implications related to such ambitions were also explored

2.2 Objectives of the Report

The objective of this report is to assess policy, regulatory and diplomaticrelevance, perspectives, and
implications of threshold-based models in the Earth orbital environment The report builds on top of the
Space Environment CapacityConcept developed by the ESA Space Debris Office, bwtlso addresses a
broader spectrum of questions related to safety and sustainability of the Earth orbital environment.

As a foundation, defining the limits of the existing regulatory framework related to operations in the Earth
orbital environment, and understanding whetherobjective threshold-based models can incentivize actors
towards safer and more sustainable exploitation of the environment are explored in the report. This is
further reinforced by analysing failures, lessonsand achievements within aset of international efforts to

manage or coordinate the use, exploitation or conservation of limited natural resources and the
commons.

Furthermore, the report explores the role of thresholdbased models in supporting the development of
regulatory environmentsrelated to space safety and sustainability as well as the inherent drivers, blocking
points, and implications that one can expect whenpursuing such efforts.

The report also raises awarenessof policy options to address the question of the safety and sustainability
of outer space through the prism of threshold-based approaches by informing and involving various
stakeholders inits elaboration. Moreover, it providesa platform to spur further discussions on the topic

Tgbdf!

jo!'mjof! xjuitltuif!sfgpsu!t!dpodmvtjpot-!fygmpsjoh!eft]

into how future efforts can be interwoven with international ambition.

Finally, the report hopes to offer a layer of informed contributions to discussions and efforts aiming to
minimize risks related to the proliferation of objects in the Earth orbital envronment and prevent or halt
behaviour that could lead toan onset of collisional cascading, thus ensuring the long-term viability and
conservation of the Earth orbital environment

2.3 Methodologysed in the Study

The methodology that provides the foundation for this report follows a four-pronged assessment model,
which combines research of primary and secondary sources concept deconstruction & policy

Full Report
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interpretation, private consultations with relevant actors as well as aninteractive participatory workshop,
hosting a panel of experts.Each of the assessment activitiesis further described below.

Activities leveraging external expertise, knowledge and perception were prepared based on preliminary
research, concept deconstruction, and policy interpretation activities, whichin the first instance informed
the consultation campaign, itself then feeding into the topics and questions addressed during the

workshop.
@
Q 2

9

e ) o ﬁ%%@

=3 AR Egan o
M ()

- Interview Campaign

Interactive workshop

Desk Research

Figure 1: Methodology workflow

2.3.1 Research of Primary and Secondary Sources

The assessment initially focused on the research of primary and secondary sources with regard to
existing coordination and target-setting mechanisms at international level. Asorbits comprising the Earth
orbital environment were recognized as common pool resources, the management of similar resources
was taken into account and the level of international coordination, as well as the underlying
implementation and enforcement modalities, were compared.

This initial desktop research led the research team to identify three areas of particular interest, namely:

0 International frequency coordination through the International Telecommunication Union
0 International efforts for setting greenhouse gases emission targets and mitigating climate change
0 International and regional management and conservation of fisheries

The underlying frameworks, mechanisms and efforts related to these three areas of interest were further
analysed, from the perspective ofthe challenges, solutions, and benefits they entail, and helped identify
relevant components and discussion points for ensuing assessment activities, while also informing on
the relevance andperspective of threshold-based approaches for managing commons at face-value.

2.3.2 ConceptDeconstruction &Policy Interpretation

In parallel, the Space Environment Capacity Concept, initially devised as a mathematical & tehnically
applied concept was deconstructed based on a set of parameters and the technical languagetranslated
into a policy-focused narrative while alsoidentifying:

0 A set of policy-oriented definitions;
0 Objectives of the concept;

Full Report
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0 Principles &Guidelinesfor its implementation.

This activity was crucial in identifying the underlying research question of the relevance and feasibility of
threshold-based models in the Earth orbital environment Moreover, the activity provided a solid basis for
the next step of the assessmentp the stakeholder consultation campaign whereby the stakeholderswere
provided a 2-page policy summary (based on an internally developed policy paper) that translated
technical concepts and terminology into a policy-friendly narrative.

2.3.3 StakeholderConsultations

The above activities were followed by a series of online consultations taking place in November and
December 2021, which explored a set of pre-defined questions and topics based on the assessed
opportunities, challenges, and solutions enabled or implied by theprospects of a threshold-based model
in the Earth orbital environment

The Consultation campaignincluded 18 individuals, representing 11 differentinternational stakeholders
including satellite operators, the manufacturing industry, academia,national ministries, international
organizations, and national space agencies. The full list of all interviewees can be found in the
Acknowledgment section of this report.

The opportunities, issues, potential blocking points and perceptions of stakeholders were analysed,
consolidated, and elaborated as topics for theindividual interactive sessions during the online workshop.

2.3.4 Interactive Workshop

The workshop was organized as thelast building block before the final analysisleading to this report. The
workshop was organized across five interactive sessions, which tested variousperceptions, identified
challenges, and potential ways forward, which were pre-identified by the ESPI research teambased on
the stakeholder interviews. Namely, the five sessions addressed:

0 The Adequacy of the Existing Framework

0 The Relevance & Effectiveness of Thresholebased models
0 The Feasibility of Thresholdbased Models

0 The Role of Public actors at Large

0 The Future Evolution and Next Steps

Moreover, an indepth technical presentation of the Space Environment Capacity concep was provided
by ESA between the first and second interactive sessios.

A reaHime online survey tool was used to anonymously collect perceptions and opinions of the
participants, which further informed and fostered a moderated discussion revolving around the five pre
identified topics.

The workshop was attended by almost 30 participants joining from Europe, North America and the Asia
Pacific region, representing satellite operators, the manufacturing industry,consultants, academia, think
tanks, diplomats, international organizations, national space agenciesand EU institutions.

The outcomes of the workshop were consolidated, analysed and contextualized and provide the
backbone for the final chaptersof this report, and decisivelyinform the identification of the proposed next
steps and actions related to the concept.

Full Report
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3 EXISTINGREGULATOROVERVIEWFOR OPERATIONS IKDRBITAL
ENVIRONMENTS

Operations in outer space areinternationally regulated through the body ofinternational space law, which
sets international obligations for states, however not being prescriptive in theimplementation of these
obligations nationally. This leads to a diverging level of national regulationselated to space operations
with some countries upholding a highly detailed and prescriptive regulatory environment related to all
aspects of space operations, while others rely on very limited or in some cases norexistent frameworks.?

International space law, with the treaties developedin the 1960s and the 1970s,continues to be relevant
but developments over the past decades compel us tolook at operational realities through the prism of
higher on-orbit risk on one end andbetter domain awareness on the othe. This led to a number of efforts
to ensure a safe and sustainable operational environment through soft law mechanisns, complementing
and interpreting the treaties.

Despite these efforts, contemporary developments in legal doctrine at large, especially related to
environmental damage, environmental preservation, state responsibility, and transboundary harm, taking
place since the 1980s,urge policymakers and regulators to take these devebpments into account when
discussing the outer space environment This is especially relevant in light of the fact thatinternational
environmental law as we know it today has only developed after thel967 Outer Space Treaty came into
force.

3.1 International SpacelLaw

Traditionally, international space law consists of five international treaties, which carry core provisions

that regulate the activities of humankind in outer space (namely thel967 Outer Space Treaty, thel968

Rescue Agreement, thel971 Liability Convention, the1976 Registration Convention and the 1979 Moon

Agreement). It is further complemented by relevant UNGA resolutionsand regional or bilateral treaties.

While the Treatieshold abstract provisions and do not always explicitly address the challenges related to
tgbdf!tbgfuz!ps!tgbdf!efcsjt!jolupebz!t!dpoufyu-"!uif!
remain relevant today, even when addressing these issuesand emerging challenges

Outer Spce Treaty

The 1967 Outer Space Treaty (OST represents the cornerstone of international space law and is
especially relevant when addressing questions related to the sustainability and safety of operations in
space.

0 Atrticle | provides that the exploration and use of outer space chall be carried out for the benefit and
joluif!joufsftut! pg! bmm! dpvousjft-LJAI Btolet! ¢ dfmmd fcd d ju
potentially tamper with the right of states to explore and use outer spacein the long term, an
obligation to mitigate the risks associated with space debris, and ensure a safe operational
environment, might be considered implied.

0 Artcle VI provides that States are internationally responsible for national activities in outer spce,

including those of nongovernmental entities and international organisations. Thus, in case of any

2 The French legal framework (LOh° 2008-518 du 3 juin 2008 relative aux opérations spatiales) related to operations in outer space is often
cited as an example of a highly prescriptive but efficient and responsible regulatory regime.

Full Report



Space Environment Capacity- Policy, regulatory and diplomatic perspectives on thresholdbased models
for space safety & sustainability

space safety obligations, it is theresponsibility of the relevant state to ensure that private entities will
adhere to such rules
0 Article Vlestablishes the liability of the State having a genuine connection to the entity whose activity
has caused damageto other states. Liability matters are further coveredby the Liability Convention.
0 Article VIII provides that a State exercises jurisdiction over a space object carried onits national
registry. As neither the Outer Space Treaty, the Liability Conventionor the Registration Convention
recognize salvage rights in spaceJegal implications of (re)moving debris objects without permission
from the relevant State are contentious.
0 Atrticle IX building upon the principle of due regard to the corresponding interests of other parties,
develops the concepts of harmful interference and harmful contamination and aims to preclude
operations that could lead to them:
3 Primarily, activities that could potentially cause harmful interference should lead to dippropriate
international consultations before proceeding with any such activityd! ps! up! uitb! gpttj c
request consultation concerning the activity J- ! d @mifibgstm avioid and prevent harmful
interference.
3 Secondly, the article provides that activities in outer space, including the Moon and other celestial
bodies, and ther exploration shallc f ! d p o eso dstofaeoid thieirharmful contaminationLd/ ! J o !
addition, T u b u f t ! SQdll adogt dpprdpddte measures for this purposed/ ! Ui f !l usf buz! epf
efgjof! dz bsngvm! dpoubnjobuj pold ps! dibggspqsj buf!
mechanism to hold States responsible for its violation. The article has mostly been interpreted
in reference to planetary protection, but acontextual interpretation of the article can enlarge its
scope to the outer space environment in general, and thus also toany single orbit.

Liability Convention

Building on Articles VI and VII of the OST, the legal regime dealing with liability for damage caused by
space objects is further specified in the 1972 Liability Convention, and can be ensidered relevant for
damage caused by operational satellites as well as space debris:

0 Article 1(d) defines the term 'space objectasdzi od mvej oh! dpngpofou! gbsut! pg!b
jut! mbvodi ! wf i j damfcanbttemfbre, & maiote hdumintissbé goigsidé#red relevant for
space debiris.

Ui jt! joufsgsfubujpo! jt! bngfgwfsm!frev bcnzj!utb!lug svid d thivt fed Imp @ f dzL
COPUOS Space Debris Working Group and endorsed by the UNGA through Resolut@i217. It defines

tgbdf! ef csj imhde bbjecdEbinoluding flagments and elements thereof, in Earth orbit or re

entering the atmosphere, thatarenong v od uj pob mLJ !

0 Article Il and Article lll provide the basis of liability of a launching state fordamage caused by a space
object to another state or its natural or juridical persons.

Two types of liability are defined:

0 Regime of absolute liabilityif the damage caused bya space object occurs on the surface of the Earth
or to aircraft in flight (no need for proof of fault).

0 Regime of fault-based liability if the damage is caused in outer space (fault must be proven by the
victim of the incident in outer space).

With the latter being relevant in the case of space debrisissues concerning the control and assignability
of debris fragments, and the subsequentenforcement, lead to open questions.

Full Report n
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Registration Convention

Furthermore, the 1976 Registration Conventionf y g s f t t f enandatoty wyistém ofizegistering the
launched objects would assist in their identification and wouldcontribute to the application and
development of international space lawJ

0 Article llrequires States and internationalintergovernmental organizations that agreeto abide by the
Convention to establish their own national registries of space objects and provide information to the
Secretary-General for inclusion in the United Nations Register.

0 Article Ill provides that dhe UN SecretaryGeneral maintains a Register in which the information
gvsojtifeljo!bddpsebodf! xjui! bsujdmf! JW! fuidmdnm! cf ! s
open access to the information in this Register.

0 UnderArticle IV,the State of registry shall furnish to the UN SecretaryGeneral information concerning

each space object carried on its registry. Information to be provided includes:

3 The name ofthe launching State(s);

3 An appropriate designator of the space object or its registrationnumber;
3 Date and territory or location of launch; as well as

3 Basic orbital parameters.

As a general international practice pursuant to the Registration Convention, States have indeed frequently
registered their space objects and shared relatednformation, but a number of space objects nevertheless
remain unregistered.

Cooperation and transparency at the international level represent a required feature for ensuring the
continued responsible and sustainable activities in outer space, and one cold argue that increasedon-
orbit risk could be partially managed through higher levels of information sharing among relevant states
and operators.

3.2 International Environmental Law

Principles of international environmental law may also be considered relevant in the contemporary
context, are used to overcome uncertainties concerning international legal instruments and provide
guidance to behaviour in outer space®

It is worth noting general principles of internationalenvironmental law such as sustainable development,
equity, due diligence, precaution, common butdifferentiated responsibilities, polluter pays and abuse of
rights.* The vast majority of these principles have been developed from obligations set up on a domestic
or transboundary level and emerged from the application of international law to environmental issues®
They are the result of different sources, such as treaties, juridical decisions, declarations, resolutions, and
opinions, embedding customary international law, as well & new and emerging principles (e lege
ferenda).

The most relevant treaties in this context are the 1972 Declaration of the UN Conference on the Human
Environment (Stockholm Declaration), the first document on recognized principles of environmental law,
and the later 1992 Rio Declaration on Environment ad Development (Rio Declaration) as well as the UN

8 sands P.Principles of International Environmentalaw, (Cambridge: University Press2003).

4. Verschuuren,Principle of Environment Law{Nomos Verlagsges, 2003), at 77.
SKvuub! Csvabt f pgdZlpuéd sobuj pobm! Fowj s pon fToa Gxod Nendbdak of the3 SourcBsdofi pc f s ! 3 12
International Law
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Environment Programme Principles, and the 1995 UN CSD Principles of International Law of Sustainable
Development.

3.3 Soft Law MechanisnadOther Relevant Guidelin&sInitiatives

UNCOPUOS Guidelines foethongterm Sustainability of Outer Space Activities

The Working Group on the Longterm Sustainability of Outer Space Activities of the Scientific and
Technical Subcommittee of UNCOPUOShas developed a set of guidelines, aimed at promoting the long
term sustainability of outer space activities. The 21 agreedupon LTS-Guidelines are voluntary and not
legally binding under international law, but any action taken towards their implementation should be in
line with the applicable principles and norms of interndional law.®

The IADC guidelines (described below) served as the basis for the work of the Scientific and Technical
Subcommittee (STSC) of UN COPUOS.

The long-term sustainability of outer space activities is definedasdzu i f ! bcj mj uz! up! nbj oubj
space activities indefinitely into the future in a manner that realizes the objectives of equitable access to
the benefits of the exploration and se of outer space for peaceful purposes, in order to meet the needs of
ui f! gsftfou! hfofsbujpot! xijmf! gsftfswjoh! uiafdl pvuf s!
recognizes thatdheFbsui !t ! pscjubm!tgbdf! fowjsiponfou!dpotujuvuf

The guidelines comprise internationally recognized measures for ensuring the longerm sustainability of
space activities and for enhancing the safety of operations. They are grouped into four categories:

0 Policy and regulatory framework for space activities,

0 Safety of space operations,

0 International cooperation, capacity-building, and awareness,
0 Scientific and technical research and development.

Recent developments related to the launch of large constellations have made space sustainability a
priority topic within UNCOPUQS, increasingly gaining prominence in political debates.

However, it is worth noting that the aforementioned initiatives took a long time to be developed and
adopted. In addition,as they are voluntary and not legally bindiry, which may lead operators and States
to be free riders benefiting from the good behaviour of others while not contributing to the cause
themselves.

The Committee is continuing to be (one of) the main fora for a continued institutionalized dialogue on
issues related to the implementation and review of the guidelines, and a fiveyear working plan has been
established for its further work.®

IADC Space Debris Mitigation Guidelines

The IADC Space Debris Ntigation Guidelines were published in 2002 by the InterAgency Space Debris
Coordination Committee, an international governmental forum for the worldwide coordination of activities
related to the issues of human-made and natural debris in space. The IADGSuidelines are a resultof a
multi-year effort of several national space agenciesincluding ESA to build consensus and adopt a set of

6 UN COPUOSGuidelines for the longterm sustainability of outer space activitieg2019) (Link).

7UN COPUOSSpace Debris Mitigation Guidelines of the Committee on the Peaceful Uses of Outer Spg@10) (Link)

8 UN COPUOSTerms of reference, methods of work and workplan of the Working Group on the Loefigrm Sustainability of Outer Space
Activities of the Scientific andTechnical Subcommittee(2021) (Link).
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guidelines that provide practices for limiting the generation of space debris in the environment. They have
been subjectto minor revisions, the latest of which occurred in June 2021?

Space debris mitigation measures can be divided into two categories:

(@]

Those that curtail the generation of potentially harmful space debris in the near (short) term, and

(@]

Those that limit their generation over the longer term.

The former involves the reduction of the production of mission-related space debris and the avoidance of
break-ups. The latter concerns end-of-life procedures that remove decommissioned spacecraft and
launch vehicle orbital stages from regions populated by operational spacecraft.

The IADC Guidelines cover the overall environmental impact of the missions with a focus on four aspects:

0 Limitation of debris released during normal operations,
0 Minimization of the potential for on-orbit break-ups,

0 Post-mission disposal,

0 Prevention of on-orbit collisions.

Like the LTS Guidelines, the IADC Guidelinese non-binding, and nhoncompliance cannot be reviewed or
sanctioned. However,several countries have reflected them in their respective national legislation.

At its 33" meeting in Houston in March 2015, the IADC noted the emerging plans for large constellations
of spacecraft in LEO and recognised the potential for such systems to have an important influenceon the
evolution of the space debris environment andthe consequent impact on the population of human-made
spacecraft orbiting Earth.

More recently, inSeptember 2017, IADC has released thdatest revision of the IADC Statement on Large
Constellations of Satellites in Low Earth Orbifwhich was significantly expanded, providing more technical
depth in July 2021.1° The Statement does not represent an expansion othe IADC guidelines, but technical
guidance on how to reinforce the relevance of its existing space debris mitigation measures to
constellation architectures. The document is divided irto three sections, providing tailored guidelines for
each of them, namely:

0 Constellation Design(Altitude Separation, Operational orbits, amber of spacecraft, configuration),

(@]

Spacecraft Design (Reliability of the Post Mission Disposal Function, Design measures to minimize
consequences of breakups, Onground Risk, Structural Integrity, Trackability),

0 Launch Vehicle Orbital Stage Design, and Operation&ollision Avoidance, Disposal Strategy, Launch
and Early Operations).

ISO 24113: Space systetiSpace debris mitigation requirements

Since 2010, the International Organization for Standardization (ISO) has been publishing a comprehensive

set of international (voluntary) standards on space debris mitigation, notably the J TP! 35224 ! diTgbd
systemspTqbdf! efcsjt! nj uj,hkihochtap loelcedidered asdrmafive mterfpudtation of

guidelines and best practices from the IADC, COPUOS and other bodié$.The standards have been

reviewed every 5 years, and a third edition was published in July 2019.

Even though the ISO Standards on spacelebris are generally not explicitly referred to in national space
legislation, they can be considered impliedwhere national legislation calls for reliance on daternationally

9 Inter-Agency Space DebrisCoordination Committee, IADC Space Debris Mitigation Guideling2021
10]ADC,ADC Statement on Large Constellations of Satellites in Ldarth Orbit(2021).
1Joufsobujpobm! Pshboj {bujpo!gps!ISDuboebsej {bujpo-!dzZTP!35224;312: LJ !
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sfdphojtfe! hvjefmjoft! gps !whilethdir ngrmaiivé fature pllows fogelasiegq b d f ! e f
monitoring and potential sanctioning if so envisaged by the relevant public authority*?

The standards define the primary space debris mitigation requirements applicable to all elements of
uncrewed systems launched into or passing through, nearEarth space, including launch vehicle orbital
stages, operating spacecraft, and any objects released as part of normal operations.

International Telecommunications Uni@wonstitution, Conventigrand Radio Regulations

The ITU legal framework is mainly based on the ITU Constitution and Convention (CC) and the Radio

Regulations. ITU Article 44 CC ! d bUsendf the REdioFrequency Spectrum and of the Geostationary

Tbuf mmj uf! boe! Pwyardgsph® pravidaa thjtdyjf d IPwtcjj it L sfrvfodz! cboet!
Member States shall bear in mind thatradio frequencies and any associated orbits, including the
geostationary-satellite orbit, are limited natural resourcesind that they must be usedrationally, efficiently

and economically, in conformity with the provisions of the Radio Regulations, so that countries or groups

of countries may have equitable access to those orbits and frequencies, taking into account the special

needs of the developing countriesandthegeab gi j dbm! t juvbuj po! pg!gbsuj dvmbs!

In addition, due to the increasing number of satellites and associated launches and, consequently, the

growing creation of debris in GSO, the ITU has provided guidance about disposal orbits for satellites

through the Recommendation ITU-R S.1003.2 (12/2010) on the Environmental protection of the GS&®
xijdiltjttopu! mfhbmmz! cjoejoh/!'"Uif!sfdpnnfoebujpot! fnc

0 Recommendation 1: As little debris as possible should be released into the GSO region during the
placement of a satellite in orbit.

0 Recommendation 2: Every reasonable effat should be made to shorten the lifetime of debris in
elliptical transfer orbits with the apogees at or near GSO altitude.

0 Recommendation 3:Before complete exhaustion of its propellant, a geostationary satellite at the end
of its life should be removed from the GSO region such that under the influence of perturbing forces
on its trajectory, it would subsequently remain in an orbit with a perigee no less than 200 km above
the geostationary altitude.

0 Recommendation 4: The transfer to the graveyard orbit shauld be carried out with particular caution

in order to avoid radio frequency interference with active satellites.

3.4 (In)Adequacy of the Existing Framework and Identified Shortcomings

Contemporary developments of the operational reality inthe Earth orbital environment, notably in parts
of Low Earth Orbit compel industry leaders,engineers, policymakers and the civil society at large to take
note of increased risksrelated to the proliferation of activities in this domain.

In 2021 the UN Secretary General published the d2ur Common AgendaJdeport, whereby better
management of global commons, represents one of its core pillars!* Peaceful, securg and sustainable
use of outer space representsone of the 8 highlevel tracks, positioning space dialogue side-by-side with
climate action, sustainable development, the new agenda for peaceand the global digital compact
(among others). The agenda callsfor the protection of our global commons, including the atmosphere,

12 United Nations - Office for Outer Space Affairs,Compendium: Space Debris Mitigation Standards adopted by states and international
organizations (UNOOSA, 2018).

131TU, Recommendation ITUR S.1003.2 (12/2010),0nline: ITU (ink)
14 United Nations,dZT f d sH fuobfsszb m! t | sf gpsu! po! # FUNdLihkPpnnpo! Bhf oeb! L ! pomj of
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the high seas, Antarctica and outer space dill of which are now in crisig, kingling outthe increased density
of objects in orbit as a risk to the degradation of the global commons?®

The UN SecretaryGeneralis not alone in manifesting concerns; a number of high-level stakeholdersare
raising awareness regarding the risks of unprecedented proliferation of space activities in Earth orbits.

0 dbhe space sector risks of becoming part of the problem because of crowding in low Earth orbit
(Philippe Baptiste, Chairman & CEO, CNES)

0 dii fsfljt!bl!offelgps! hmpcbm! fohbhfnfoul cfdbvtf!jg! M
everybody (Steve Collar CEO, SES]

0 ddobody anticipated an environment where there would be so many satellites thahe physical
congestion of orbits would be a dominant issué@ark D, DankbergChairman, Viasat Inc.)}*8

0 dkhere is arisk that the current trend will become unsustainable and harm operations both in and from
space p not just in the low-Earth orbit (LEO), bt in all orbitsL(David Bertolotti, Director of Institutional
and International Affairs, EUTELSATY

0 dbhere is an urgent need to stabilise global space operatiorisd#/e must future-proof activities now to
deliver a safe, secure and sustainable spacenvironment for tomorrow.L{Simonetta Di Pippo, Director
of the UN Office for Outer Space Affairsj°

0 d3pace will be much more restrictive [in terms of] frequencies and orbital sldtg§Josef Aschbacher,
Director General, ESA}

0 d&n increasingly congested spce is threatening the viability and security of space infrastructures and
operationsL(Thierry Breton, European Commissionerfor the Internal Market)??

0 dkhe situation in LEO is getting bad enough that it could render the entire orbit unusable at sop@ntLJ!
(Philippe Pham, Airbus Defence and Space Senior Vice President for Earth observation and sciené@)

0 dxlthough there are no titles or deeds for orbital space, there is a finite carrying capacity to any given

orbital highway and, thus, whoever takeshis capacity first, wind_(Moriba K. Jah, Associate Professor,

University of Texas at Austinf*

0 dpmmfduj wf-!dpodsfufl!ltufqgt!nvtu!cflubl folupl!ldgsf wfou
(Net Zero SpaceDeclaration)?®

0 d&f ! sf ! sv oo jhahinb atotdlly corjgasted spagé Mighel Azibert, DeputyCEQ EUTELSAT)

0 dZseehundreds of drones and thousands of satellites and we need checks and balances to make sure

we are not crowding the skiesSunil Bharti Mittal, Chairman, On&Veb)?®

This view was also confirmed by the participants of the interactive workshop organised by ESPI(see
Section 2.3.4). When asked whether they believe the existing international framework for ensuring the

15 |bid at 49.

6dzXj ui ! MFP! pscju! dspxejoh-!bctfou!sfhvmbupst ! 8pacelIntelRaporttiik)} j oevtusz! t ! |
VdZTFT!t ! Dpmmbs; ! Zpp! XbogspMFPuUpffjshepsbWwj ps@ Ef oz! ui SpacéIntddRepoitu! bddf t t L
(Link).

BdZTbuf mmj uf ! pgf sbupst!dsjujdj{f! +fyusf nf SpaceNewsflLidp ot uf mmbuj po! gj mj oht
¥dzQsftfswjoh! b!'tvtubjobcmf!tgbdf! f dlWH®HGRIKNf ou; ! Fvuf mtbul)>!)28! Kvof! 3
20dzH8! obuj pot!dpnnju!lup!uif!tbgflnoe! tvtubjobcmf!vtf!pg!tqgbdfL}:! pomj
22Qf hhz! I pmmj ohfs! ' ! Dmj wf! Dppl tpo-! dzZFimpé !+ N¥T B! dAingnbidy TinkestsDederhber! up! ¥ nbl f
2021),

2d7z2Tqf fdi ! cz! Dpnnjttjpofs! Uijfssz! Csfupo! bu! ui f! 2Buopeanfonsmssioghbo! Tgbdf !
(LinkK).

Znote 16.
“Npsjcb!Lfnfttjb!Kbi-!diDspxefel!jpduNisohgfordffq u !DbDWN*OREMDK.b!'Md fTgmjdd 2 @ls;b gy

»dz0f u! [ f s p! TParls BeadeJFotumiink)j o f ; !
%Qf ufs! Clef! Tfmejoh-!dzPof Xfc!dibjsnbo;! Tfdvsjoh! mbocdjjmrhrz!jthp wh i! jJo!!)
November 2021), online:Space Intel ReportLink).
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sustainability in outer space is adequate, 65% of them responded it is either only partially adequate or not
adequate at all. Several participants however noted that the mplementation of the existing regulatory
framework is most likely the deciding factor that defines the current environment as (partially) inadequate.

None of the participants considered the existing framework as absolutely adequateand only 20%
considered it largely adequate.

15°/u.

Not at All Adequate

15% I

Neutral

20% 0%

Largely Adequate Absolutely Adequate

Figure 2: Adequacy of the existing international framework for ensuring sustainability in outer space
(Aggregated score of 20 votes)

In addition, many of the cited (and other) stakeholders have also called for an update to existing
regulations with regard to the saturation of orbital environments, both from the perspective of space
debris generation as well as from the perspective ofauthorization processes for large constellations as
the current regime catalyses actors to occupy space rather than prioritize (longterm) environmental
sustainability.

0 dii fsflt!b!mpu! npsf ! up!/cliiddace of fedulatior isiat afcértairf pace.Miepagres z ! t | e f
of industry innovation is muchfaster/ B#tey Marquez Head Sace policy, Amazon Web Servicesy

0 dbhe challenge with regulators is that we have gone from a world where the ITU governs, to a world
where national regulators goverrLdizi bu! t ! sf b mmzhbd wtofg!pzspuw!ovbfu!f ¢ B tcjf ddlb mmz ! |
body looking out for the industry and organizing how things happén(Steve Collar, CEO, SESj

O dstablishing a space traffic management system is also necessary. There are different elemept!
from the regulatory point of view who is allowed, and under what conditions, to put spacecraft in orbit
and the management at the end of their livels (dsef Aschbacher, Director General, ESAY

0 dkhere is a race to be first among all the countries to occupy spacend to dominate space |Elian
Weimer, Partner, Sheppard Mullin¥

0 dkhere needs to be an agency with unambiguous authority that can compel somebody to manoeu¥ré.J!
(Jim Bridenstine, former Administrator, NASA¥!

0 dizi f!tjohmf! cjhhftu! gesppfctnofl nu!!jitboMfu !fuigbpus!ddinffloluUM pxf st
zero regulations around orbital congestion Mark D. Dankberg Chairman, Viasat Incj?

2" note 16.

% note 17.

29 House of Commons - Science and Technology Committee,Formal meeting (oral evidence session): UK space strategy and UK satellite

infrastructure, (12 January 2022).

%0 note 16.

S1Cj mm! Cfzfs! "1 Ojdi pmbt! Of mt po- ! d2wj f X b p NatidndlDefErpdoMagaririg2B8dumd 2018)f po ! Ui sf bu f |
%2 note 18.
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0 d¥e are entering a new era where space monitoring, space traffic management and spectreorbit
management are indispensable to assuring a secure, saf@and sustainable space sectotJjJorge
Ciccorossi, Chairman, 22" International Space Radio Monitoring Meeting.3®

Finally, the G7 endorsed a joint statementwherebyits f d p h dhe §réowing lizard d space debris and
jodsfbtjoh! dpohfltJul pe!l d pd dshileefaditioftouriplenet!js a fragile and valuable
environment that is becoming increasingly crowded, which all nations must act together to safeguard A/ LJ
indicating that the question of orbital congestion and sustainability is now becoming a topic of political
relevance at the highest political leveF*

These sets of statements are just a glimpse of a wider set of cross-sectorial discussions on orbital
saturation, space debris space traffic management, and appropriate regulatory frameworks. The vast
majority of these views recognize the increased risk for operations in outer space andoverwhelmingly
conclude that new initiatives, efforts, and concepts are indeed necessary toefficiently safeguard the
Earth! t ! p spacg entironiment.

3dZ2Nbobhjoh! sbejp!gsfrvfodz!tqgfdusvn! bnj dTUHubfLinkk! t qbdf ! sbdf L>3 ! ) 23! Opw:
34 note 20.
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4 INTERNATIONMANAGEMENT ANDORDINATION OBMMONS

Analysing statements cited in the previous section, one must conclude thatthe Earth orbital environment
currently lacks an adequate framework for its exploitation and use. The implications identified by these
voices share an underlyingunderstanding that the Earth orbital envronment is at risk and that all relevant
stakeholders must act together to safeguard this shared environment.This leads to a conclusion that the
Earth orbital environments can indeed beidentified as a global common and that orbits within that
environment are common-pool resources (CPR) i.e. limited natural resources that are universally
accessible, and where users are difficult to exclude.

Any ambitions to develop and implement an adequate framework musttherefore take stock of existing
mechanisms and instruments supporting the implementation of international efforts in domains where
similar implications as in the Earth orbital environment are at stake.

Managing and coordinating the exploitation of common-pool resources is often a challenge asthe open
access to these natural resources can lead to over-exploitation. Various mechanisms have historically
been developed in different forms, encompassing both (hyper)local and international regimesHowever,

the risks of a tragedy of the commons in many CPR led the UN Secretary General to ¢am! doetter! dz
management of critical global commons, and global public goods that deliver equitably and sustainably for
allLy

Despite obvious shortcomings and needs for revision existing coordination mechanisms related to the
global commons or limited natural resources can serve as relevant examplesand comparison tools for
the Earth orbital environment. This section will first address the status of space as a common pool
resource and then analyse three coordination mechanisms that comprise thresholds and target-based
regimes that each provide valuable elements and lessons, namely:

0 International Telecommunication Union (ITU) for radio frequency spectrum management
0 Climate Change Mitigation and GHG emission reduction targets management
0 Fisheries stock management

4.1 Orbital Environmentas Common Pool Resourse

ltwasin1987ui bu! ui f! Xpsme! Dpnnjttjpo! po! Fowj withautradreed,! boe! Ef
equitable, and enforceable rules governing the rights and duties of states in respect of the global commons,
the pressure of demands on finite resources will destroy ther ecological integrity over time/ 3¢.J

Building upon the recognition of the UN Guidelines for the Longerm Sustainability of Outer Space

Bduj wj uyifft!' ub sbwi!!de ! pscj ubm! tgbdf! fowljlslpwinjftolug fdpmpmg w!j dyp
orbits within the Earth orbital environment as a common-pool resource (CPR).3” Economic literature

defines common pool resources as natural resources that are:

0 Universally accessible and not excludable which means that the exclusion of users is difficult by nature,
whereby in light of the Earth orbital environment this aspect issmbedded in Article | of the OST.

% note 14.

36 World Commission on Environment & Development,Our Common Futureg(Oxford University Press, 1987).

SFmj ops! Ptuspn-! dzJ eQpujmi VSu jt [pe) <! 8 Fodraalb)liometipabPolitics 243 56 ! bu! 2<! Cbsof z! Xbsg- !
Qp p m! Sf t Enclopedia bfiGeographyThousand Oaks: SAGE Publications, Inc., 2010) 526; Johnsgas f f t f ! * | Xf f ef o- ! dZBq g m
pg! Ptuspn!t! Qsj od]j q amntetofl Conpnen-Pbal Resobrgestd Measf B Hpiw!f Boc j uld ) 31 p&A*X! 4; 2! Hmpc b m!
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0 Rival, meaning that the use of an orbit by one user decreases resource benefits for other users. In
terms of the Earth orbital environment, the number of satellites that can operate safely inthe same
orbit is physically limited.

As the Earth orbital environment is bemming increasingly saturated, certain regions are already at the

sjtl !l pg! pwfstbuvsbujpo-1!xif sf czlouwrcufrénttheghaviogrinlspadeisqb df ! Bh
unsustainable. If we continue as we are, the number of objects in orbit will make it tthto safely operate in

t gbdf '*aJuw!! bf ndnp/olP n jwideh individyals expldit @PRs, each is driven by an inexorable logic to

withdraw more of the resource units (or invest less irthe maintenance of the resource) than is Pareto

optimal/ 31.J

The main challenge regardingcommon pool resources is managing their exploitation. As they are not
owned by anyone and used by allCPRstend to be overexploited, causing (international) environmental
problems, lack of equity and resource depletion.

The table below depicts the differences and similarities between limited natural resources such as radio
spectrum, land, water, air, and capacity of Earth orbitg?

Parameter Radio Water Airspace
Spectrum

Is it pot.ent|ally universally YES YES YES YES YES
accessible?
A f|n|t§ resource in terms of instant YES YES YES YES YES
capacity?
I.S It Tﬁxhaustlble when used over YES Partially Partially YES Partially
time?
Is it subject to rival exploitation? YES YES Partially Partially YES
Can it be made more productive?? YES YES Partially YES YES
Is it reusable?® YES Partially Partially YES Partially
Is the resource varied?* YES YES YES Partially Partially
Can it be stored for later use? NO Partially YES NO NO
Can it be traded?® YES YES Partially NO YES

Table 1: Comparison between natural limited resources (Credit: ITUESP)

38 ESA Space Debris Officesupra note 1.

¥Kbnft! NIl Xbml fs! " ! Spz! Hrbctoa of Cemmbneg@spprd bScfjtnpjvtsudjfdt!; BEfRyuqgf sj nf oubm! Fwj ef o
Economic Journal 1149p1161.

40 Arturas Medeisis, Spectrum Management fundamentals, policy and regulatory aspects for different servicéd'U, 2011).

41 Based on existing exploitation modalities.

42 Cana resource unitbe used more efficiently or rationally (notably through innovation and R&D)?

43 |s a resource unit eternally unavailable once consumed?

44 Does the resource unit come in various statesand modalities?

4 See Annex B.
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When focusing on common-pool resources, a¢her examples include fisheries, forests, and underwater
basins.6 Common-pool resources should not be confused with collective goods, which can be defined
as not excludable and nonvrival (e.g., public lighting, air).

The UN Secretary General, in Our Common Agenda notes that as global commonmcluding outer space,
bsf ! j oOnesfihe girongestdzlls emanating from the consultations on the seventfjfth anniversary
and Our Common Agenda was testrengthen the governance of our global commons and global public
goodsL¥ Moreover, the repou ! d b v u j Inaresing ¢obgastiodzand competition in outer space could
imperil access and use by succeeding generatiorgt.J

Despite governance through threshold-based models currently perhaps only relevant for operations in

regions of LEO(duetoui f ' vshfodz!j o! uf snt Hgrrgdustainabllity anevgorggston)f ou ! t | mj
the idea can be applied universally to other orbital regionsand the Space Environment Capacity Concept

an example of such a model embeds this quality in its design.

Our Common Agenda further identifies a need for an update to the governance of the global commons
dhrough networked, inclusive and effective multilateralisih®

Multilateral efforts can of course not be conceived without challengesp with perhaps the main one
identified by Elinor Ostrom, 2009 Nobel laureate in Economic sciences, in her seminal work on governing
commons, as diow a group of principals whoare in an interdependent situation can organize and govern
themselves to obtain continuing joint benefits vinen all face temptations to freeride, shirk, or otherwise act
opportunistically/ 5¢.J

While the economic inefficiency is definitely at stake when (mis)managingcommon -pool resources, the
s f b m! the problénj of thedfestruction of the resourceJd! b o eohgueirnt inability to use it.5!

Various attempts, arguably with different levels of success, were and continue to be developed to
internationally manage or coordinate commons and/or limited natural resources, with three notable
examples presented in thefollowing sections.

4.2 International Frequency Coordination through the ITU

The international regulation of telecommunications by satellites comprises an extensive and complex
international regulatory regime, which has be@ establishedthrough the International Telecommunication
Union (ITU), the oldest specialized agency of the UN

The ITU first addressed the question of satellite communications through the Extraordinary
Administrative Radio Conference to allocate frequeny bands for space radiocommunication purposes,
which was held in Geneva in 1963 also called the Space ConferenceMoreover, in 1985and 1988, the
World Administrative Radio Conference on the use of the geostationansatellite orbit and the planning of
the space services utilizing it convened in Genevahad the task db reconcile the principle of guaranteed
and equitable access with that of the efficient and economic use of two limited natural resources: the
geosynchronous orbit (GSO) and the radifrequency spectrum_3¥

46 A Héritier, International Encyclopedia of the Social & Behavioral Science2001
4Tnote 14 at 48.

48 |bid at 62.
4 |bidat 77.
50 Elinor Ostrom,Governing the Commons: The Evolution of Institutions for Collective Actig@ambridge University Press, 1990) at 29.
S8Xbml fs!'" ! Hbseof s-! dzQspcbcqgpng mlu$ fdt'sgpvanatef8 ld-u!lj po! pg! Dpnnpo

2JUV-1 dZXpsme! Benj oj t uos thaiusewof the §dnsgtignaryBatallitg orisitfaral thé glanning of the space services
vujmj{joh!ju!)2tul!tf tHistoryBortdl of thé IdULink).- ! 2: 96 * LJ- ! pomj of ; !

Full Report


https://www.sciencedirect.com/referencework/9780080430768/international-encyclopedia-of-the-social-and-behavioral-sciences
http://handle.itu.int/11.1004/020.1000/4.111

Space Environment Capacity- Policy, regulatory and diplomatic perspectives on thresholdbased models
for space safety & sustainability

4.2.1 Overview ofTUappraach

ITU has two types of memberships:Member States and Sector Members, in addition to the participation of
Associates, and Academia (Article 2, ITU CS).

The Plenipotentiary Conference (PP is the supreme body of the ITU and generally convenes every four
years to determine the general policies of the ITU and adopt thé=inancial Plan (Article 8 CS). In the interval
between PPs, the Council meets annually to act as the governing body of the ITU, on behalf ¢fie PP. In
particular, the Council adopts the agendas for administrative radio conferences (WRC and RRC).

Conferences have led to the adoption of several international treaties, which represent the key legal
framework on which coordination mechanisms are based. They include:

0 Constitution of the International Telecommunication Union, (CS)
0 Convention of the International Telecommunication Union, (CV)
0 Administrative Regulations (AR):

3 International Telecommunication Regulations (TR)
3 International Radio Regilations (RR)

ITUR ITU-T

A World Radiocommunication World Telecommunication
Conference (WRC) Standardization Assembly (WTSA)
A Regional Radiocommunication
Conference (RRC)

Sectors

Radiocommunication Assembly (RA)
Radio Regulations Board (RRB)

Study Groups Study Groups
Advisory Group Advisory Group

Director
Telecommunication Standardization
Bureau

Director

Radiocommunication Bureau

[ General Secretariat (headed by Secretary General) ]

Figure 3: ITU Organigramme (Article 7 CS) (Source: ITU, ESPI)
Each of the three ITUSectors has its own unique characteristics and activities:

0 ITU Radiocommunication sector (ITU-R) oversees the global radicfrequencies spectrum and satellite
orbit management and coordination and develops and updates international regulations in the use of
orbit/spectrum at WRC and RRC.

0 ITU Telecommunication Standardization Sector (ITUT) studies technical, operating, and tariff
matters and adopts global standards for international telecommunications (recommendations).

0 ITU Telecommunication Development Sector (ITUD) facilitates and enhances telecommunications

development by offering, organizing and coordinating technical cooperation and assistance activities

in developing countries.
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4.2.2 Radiocommunications sector (17R))

Radio frequencies and any associated orbits, including the geostationansatellite orbit (orbital positions) are
valuable assets and indispensable resources for satellite communications. As they arelimited natural
resources, they must be usedrationally, efficiently,and economically,in conformity with provisions of the Radio
Regulations (RR).

Within the Radiocommunications sector (ITU-R), ITU activities are distributed among several actorsand
fora:

Radiocommunication Conference (WRC and RRC)

Radiocommunicati Radio Regulation
on Assembly Board (RRB)

Study Group (SG) Conference
and Special Preparatory
Commette Meeting (CPM)

Radiocommunicatio
n Advisory Group

Director General

Radiocommunication Bureau (RB)

v
3 Terrettrial ! Informatics,
Space Services Services Study Groups Administration
Department (SSD) D rfm nt (TSD Department (SGD) and Publications
epantment ( ) Department (IAP)

Figure4: ITUR organigramme (Source: ITU, ESPI)

RR are a binding international treatyproviding a framework for the use of radio-frequency spectrum and
satellite orbit resources through a system of international coordination. It contains allocations, plans, and
procedures (table of frequency allocation to the services,regulatory provisions for spectrum utilization,
and are supplemented by rules of procedures). Because of their binding nature, states have to
domestically apply their provisions, adopting adequate national legislation, in addition to special bilateral
or multilateral arrangements. Radio frequencies and any associated orbits are regulated with the intent:

0 To avoid harmful interference, which might reduce the quality of telecommunications (interference-
free radio frequencies and appropriate satellite path or orbit in outer space) (Art. 45, ITUS).

0 To Guarantee they areequitably shared among several services and among all countries (limited

natural international resources) (Article 44, ITU ).

The coordination mechanism is built upon the concept of allocation, allotment, and assignment:

0 Allocation: The ITU Conferences (in particular, the WRC) have been responsible for the frequency
spectrum allocation of given frequency bands to different categories of terrestrial or space
radiocommunication services or the radio astronomy services under specified conditions, and their
respective entry in the Table of Frequency AllocationsRadio services are divided between prnary
and secondary category tiers, with further specifications on how the frequencies are to be assigned
or used (block allocation methodology).

0 Allotment: Member Administrations have access to a predetermined share ofthe frequency spectrum
and GSO posiions, allocated under a frequency/orbital position plan ensuring equitable accessThe
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agreed allotment plans are adopted by the competent conference, for use by one or more
administrations for a terrestrial or space radiocommunication service in one or more identified
countries or geographical areas and under specified conditions.

0 Assignment: National Frequency spectrum managementauthorities are in charge of designating the
frequencies/orbital resources required (both for planned & nonplanned services)to public & private
space networks and applying the relevant ITU procedures.

The assignment of a radio station to a radio frequercy or RF channel and orbital positions is carried out
by national administrations in line with national licensing systems. The satellite operatormust therefore
meet the mandatory requirements for a national radio license under national regulatory procedues.

The allocation and allotment activities are pursued at the ITUWorld Radiocommunication Conference
(WRC) and Regional Radiocommunication Conference (RRC) level. The WRC is a treaty-making
conference, which convenes every 3o 4 years, based on the Agenda recommended by the previous WRC
and approved by Council.lt plays a key role in shaping the technical and regulatory framework for the
provision of radiocommunication services in all countries. Among other tasks, it revises the Radio
Regulations (including Appendices), adopts technical studies and work plans fora 6p10-year cycle,
adopts spectrum allocations, adopts satellite regulatory procedures,adopts allotment Plans of the radio
frequency spectrum, and reviews Rules of Procedure and appeals from the RRB. The WRC Cycle is
represented below®?

b3
Adopted by ITU yoTTTTTTT T eI ! g
Council ! Studies provided by Regional | ®
1 groups (APT, ASMG, ATU, CEPT, | &
ITU Member States, ITUR Sector 1 CITEL and RCC) and ITU inter 1 &
Members, associates and Academia. | regional workshops | .g
1
______________________ g
WRC Agenda ]
15t Conference preparatory meeting (CPM1) Special Committee on [

Regulatory and
Procedural Matters (SC)

Draft CMP Report

> 2d Conference preparatory meeting (CMP2) < l

CMP Report (atleast 6 month before the WRC)

_ ==« World Radiocommunication Conference (WRC) Proposals from ITU Member States
Bureau (BR)

Final Act

WRC
Resolutions

Radio Regulations (RR)

(Clarifications through) Rules of procedures

Figure5: WRC Cycle (Source: ESPI, ITU)

The preparations for the conference include discussions at the level of ITUR Study groups the
Conference Preparatory Meeting, as well as the ITU interegional workshops, and within regional groups.
Industry contributes to the Conference Preparatory Meeting Reportand participates in the WRC either as
being part of Member State formal delegations or as an observer, whereby in the latter role industry may

53 The ITU Radiocommunication Bureau acts as the executive arm of the RRB.
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only submit information documents and provide advice, but cannot submit proposals or participate in
debates.

Subsequently to the ITU allocation and allotment activities, spectrum management procedures for the
assignment of frequencies and orbits to a network have been laid down by the WRC.

Two main mechanisms of sharing spectrum/orbits are envisaged under the framework and used in
parallel :

0 A priori allotment planning approach (principle of equitable access) (Appendix 30, 30Aand 30B)

dilDppsej obuj papdroach tppner-plannédfsemdices (principle of First Come First Served/
principle of efficiency), which includestwo procedures:

(@]

3 Advance Publication Information (API) procedure, with publication in the Radiocommunication
Cvsfbv! t! JFEregdency Infaringtian i€incular (BR IFICJjor some non-GSO networks.

3 Coordination procedures (CR), with ITU technical examination and coordination with relevant
administrators for GSO and some nonrGSO networks.

A PrioriAllotment FCFS(with coordination procedures) FCFS (without coordination procedures)
Planning

Intra-national frequency assignment to a network (licensing)

Advanced Publication Information (API)
filling (Section I, Article 9 RR)

BR publishes information in BR IFIC

Potential consultations General coordination with potentially
in case the country affected networks
request modifications

Coordination Request filling to the identified administrations or to the

Bureau (Section Il, Article 9)- otherwise API is cancelled

BR publishes information in a Special Section of the BR IFIC

Administrators Administrators Administrators fail
communicate its communicate its to respond, and the
agreement to the disagreement, and notifying

proposed provide potential administrator is

coordination solution unaffected
Notification of the frequency assignment to the Bureau (Article 11 RR)

BR publishes information of the notice in the BR IFIC

Examination by the Bureau, and if it favorable it is published BR IFIC, and:

Recording (Registration n the Master International Frequency Register (MIFR) (Article 8 RR)

Bringing into use of the of any assignment to a space station of a satellite network (No later then 7 years from IPA

Figure 6: Spectrum management procedures (Source: ESPI)

Member States have sovereign authorityover the use of spectrum within their territory. They are in charge
of managing national frequency allocations tables, issuing spectrum licenses, enforcing regulations at
the national level, and updating national regulations to take account of modified ITU RR. Even though it
offers support to industry in the process, the ITU only receives files from the national administrations.

Recording frequency assignment, and as appropriate, orbital informationin the Master International
Frequency Registration (MIFR) guarantees international recognition of the rights to use frequencies by
these networks/stations and coordination and protection from harmful interference. After the registration,
Member States assume continuing responsibility for the networks. However, the FCFS principle is based
on good faith, and no sanctions can be imposed on those violating the system.
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4.2.3 Relevancef the Mechanisnfior the Earth Orbital Environment

The process of establishing ITUs space-related regulations has initially been based on the First Come,
First Served (FCFS) (and coordination before use) procedure in line with the principle of efficient, rational,
and cost-effective spectrum/orbit management/utilization. Criticisms of several developing countries
concerned by the progressive exploitation and congestion of GSO frequencies/orbital position have led
Member States to implement a parallel equitable access procedurewith dedicated frequency/orbital
position plans for each country.

Even continuous attempts to implement requirements of efficiency and equity, the introduction of non-
GSO satellite systens for commercial communications, the liberalisation of commercial communications
markets, and the globalization of communication systems are posing new challenges to the approach.
The ITU FCFS approach is alsdacing criticism in other international fora, most prominently within the
framework of UN COPUQOS (STSC, LSC). In particular, criticisms with regard to the FCFS modelakey
factor in restricting long-term access to space.

An overview of theevolution of the FFS approach within the ITU framework and its interplay with equitable
access can be foundin AnnexA.

Although the ITU coordination mechanism has been tailored and regulated based on thenecessity of
frequencies and orbital positions pairs in GSO andfrequencies in non-GSO environments, some of its
features can lead to considerations of its applicability in other contexts. Indeed, similarly to the
frequencies and orbital positions management mechanism embedded in the ITU system,attempts to
coordinate the space environment through a thresholdbased modelwould be based on a risk metricthat
determines the technical and operational constrairts of a space mission. Conceptually, loth deal with a
risk of interference caused respectively by operations andthe presence of other space objects.

On the other hand a clear difference exists, as the ITU system focuses on the operational period of a
satellite (or a transmitting device), while the @pacity concept is focused on the long-term behaviour of
space objects, notably after the mission is operationally concluded or when control over spacecraft is
lost.

The dynamic stemming from the FCFS approach toward more equitable planningvould most likely need

to be embedded inthreshold-based models concerning the Earth orbital environment at large. Similarly,

to the radio frequency spectrum framework, the implementation of a threshold-based model for the space

environment would indeed requirea balancebetweendzf ggj dj f ou! boe! fdpopnjd! vt f LI
dzf rable accessLdnder the spotlight. Furthermore,implications related to tradability in light of spectrum

management are presentedin Annex B.

This very balance between guaranteeingefficiency and equity, therefore,raises severalquestions on the
applicability of the model implemented by the ITU. Moreover, the identification of the appropriate forum
or fora was identified as a potential blocking point as well as theidentification of efficient tools for its
implementation and enforceability as identifying frequency interference can be preidentified or at least
identified in real-time, whereas future collision or debris-generating risk is harder to determine. On the
other hand, through the prism of space capacity, the risk is easier to avoid in the first place, if missions
are systematically designed in line with sustainability-focused design principles (e.g.deployment of less
reliable systems in lower orbits).
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4.3 Climate Changand GHG Emissions

4.3.1 International Bforts for Reaching GH®eductionTargets

Jo! 2::1-13JQDD!'t! Gjstu! Bt t f thoughtsanuecoBSomig prel sdcigl BBes*ofl qj pof f
climate change, valuing impacts and consequences as major and consideraltl&t notably concluded dhat

dbscpo! ejpyjef! )DP3*! jt! sftgpotjcmf! gps! pwfs! ibmg! p
dpoujovfeldi«vtjoftt!bt! Vt vibimiehsédregntentiatiors fol cenpuries® ! dp nnj u!

It was following the publication of the FAR in 1990that political processes and negotiations leading to the
United Nations Framework Convention on Climate Change (UNFCCQyere given impetus that led to the
adoption of the Convention in 1992,

United Nations Framework Convention on Climate Change (UNFCCC)

The United Nations Framework Convention on Climate Change (UNFCCQ@) an international treaty, which
entered into force in 1994, and has been ratified by 197 ountries with the ultimate goal to stabilise
direenhouse gas concentrations in the atmosphere at the level that would prevent dangerous
anthropogenic interference with the climate systemd/ Negotiations on the tools, mechanisms,
benchmarks andtargetsu b | f ! gmbdf ! evsjoh! nvmujgmf! fspvoet! -!jodmv
developed countries. In the course of negotiations, additional bodies have been added to the UNFCCC
organisational structure. The supreme governing and decisionmaking body of the UNFCCC is the
Conference of the Parties (COP)Its primary task is to promote and review the implementation of the
Convention and related legal instruments €.g. Kyoto Protocol). Indeed, COPserves as the meeting of the
Parties to the Kyoto Protocol (CMP), and as the meeting of the Parties to the Paris Agreement (CMAJhe
work of the governing bodies is supported by theBureau of the COP, CMP, and CMA.

Two UNFCCC permanent subsidiary bodies (which als serve other Agreements) are:

0 The Subsidiary Body for Scientific and Technological Advice (SBSTA)which provides the governing
bodies with information and advice on scientific and technological concerns (as they relate to the
Convention, the Kyoto Protocol, and the Paris Agreement);

0 The Subsidiary Body for Implementation (SBI)assists the governing bodies in the assessment and
review of the implementation of the Convention,the Kyoto Protocol, and the Paris Agreement.

Conference of the Parties (COP)
Conference of the Parties serving as the meeting of the Parties to the Kyoto Protocol (CMP),

Conference of the Parties serving as the meeting of the Parties to the Paris Agreement (CMA).

Bureau

Ad-hoc Working Groups (e.g.Ad Hoc Working Group on the Paris Agreement (APA)

Committees and Mechanisms (e.g., Adaption Committee; Technology Mechanism)

Expert Groups (e.g., Least Development Countries Expert Group)

Figure 7: UNFCC’s bodies

JQDD-!dZTubufnfou! poluif!41lui!booj wfstbsZdhkpg! uif!JIJQDD! Gj stu! Bttfttn:
%5 |bid.

56 United Nations Conference on Environment and Development (UNCEDYnited Nations Framework Convention on Climate

Change(1992).
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In addition, negotiations are supported by external processes, such ass7, regiond meetings and other
forums (e.g., Major Economies Forum onEnergy and Climate).

Signatories to the UNFCCGare split into three groups UNFCCC structure:

0 UNFCCC Annex:lList of Developed Nations (industrialized economies) and Nations withEconomies
in Transition (EIT).

0 UNFCCC Anex Il List of Annex | countries without countries with Economies in Transition (EIT).
Those are the richest Annex | countries fnembers of the Organisation for Economic Cc-operation
and Development (OECD) in 199

0 Non-annex I:List of developing countries,which are only required to report emissions.

Annex | countries, are under the general commitment to take measures to reduce GHG emissionsAnnex

Il countries have the additional obligations to provide financial resources todzf obc mf ! ef wf mpqj oh! d
to undertake emissions reduction activities under the Conventionand to help them adapt to adverse

effects of climate change. In addition, they have to "take all practicable steps" to promote the development

and transfer of environmentally friendly technologies to EIT Parties and developing countriesto enable

them to implement the provisions of the Convention’

Following the UNFCCC in 1994, a few agreements have been negotiated at intergovernmental level aiming
at a reduction in emissions, together with establishing the institutional arrangements for the climate
change intergovernmental process. Those include:

D
Lzpup! Qspup
Kyoto Protocol’s first second phase or
UNFCC phase or first second commitment Paris Agreement
(1994) commitment period period (the Doha (2015)

(2008p2012) Amendment)
(2013 p 2020)

Figure 8: Timeline
Kyota Protocol to theUNFCCC

With the view to operationalizng the UNFCCC,the first agreement, named the Kyoto Protocol, was
adopted at the COP 3 in 1997.

For the Protocol to become legally binding, the Protocol hal to be signed and ratified by 55 countries,
xijdil'ibelup!sfgsftfou!bu! mfbtu! 66&! pg!uif! xpbkme!t! uj
entered into force in 2005 to supplement and strengthen the UNFCCC.

The Protocol is based on the UNFCCC principles and provisions and follows its annelsased structure:

O«

Annex A List of seven greenhouse gases (GHG)

Annex B Countries/Parties signatories to the Kyoto Protocol that are subject to caps on their GHG
emissions and committed to reduction targets

(@]

Scientific Assessments and Target Setting

There were increased warnings of the negative impacts of rising emissions on the Earthenvironment
throughout the 1970s and 1980s, along with callstovt f ! uf ngf sbuvsf! bt!b!hvjefl!lgps
climate change. The Stockholm Environment Institute is widely credited with scientifically linking global
warming as a guide for where to =t an overarching limit (while also considering sealevel rise and the

SVOGDDD-f!'td.Qb!sRug t f s WNBECCCEink)p omj o f ; !
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concentration of carbon dioxide in the atmosphere),noting that démperature increases beyond 1.0°C may
elicit rapid, unpredictable, and notinear responses that could lead to extensi ecosystem damagd,J
suggestingthereisdzp ui j oh! of df t t bs jemizhis#ftfBgrfj!nljudpvu! b! uxp

Today, the most credible and influential scientific reference is thelnternational Panel on Climate Change
(IPCC) anintergovernmental UN body for assessing interdisciplinary science related to (humanrinduced)
climate change. The IPCC is an internationally accepted authority on climate change that has a double
function as a scientific committee and at the same time an intergovernmental committee, comprised of
195 member states, and 173 institutions (30 UN institutions and 143 international and civil organizations)
that are accredited as observes.* The objective of IPCC is to provide policymakers with regular scientific
assessments on climate change, its implications, and future and present natural, political, and economic
impacts and risks as well as to push forward adaption and mitigation options.

IPCCreports, especially the Assessment Reports, provide key input and a basis for policymeers and have

a great weight for international fora and negotiations. One of the most important indicators of its policy
relevance is the use of IPCC reports in international climate negotiationsn view of the Conference of the
Parties (COP) of theUNFCCC dZOP uses the information in IPCC reports as a baseline on the state of
knowledge on climate change when making sciencbased decisiond.%

Pwf s ! ui thefecismfdRCE teplirts has expanded from establishing the nature of the climate problem
to zooming into regional characteristics of climate risks of impacts and exploring possible solutions to the
challenge of climate change and impacts from the response optionst.J

At the international level,IPCC assessment reports were highly influential for important target-setting
decisions and milestones in international climate negotiations:

0 The Second Assessment Report (AR) was influential in defining the provisions of the Kyoto Protocol.

O«

The Third Assessment Report (AR) was influential in defining the rulesfor meeting targets set out in

the Kyoto Protocol and strong grounds for starting processes towards developinga global climate goal.

0 The Fourth Assessment Report(AR4)informed the decision on the ultimate objective (2°C)and created
a strong basis for a post-Kyoto Protocol agreement and longterm cooperative action.

0 The Fifth Assessment Report(AR5)informed the review of the 2°Cobjective (preferably to 1.5°C)prior

to the adoption of the Paris Agreementin 2015.

Over the years, the role and relevance ofarious IPCC reports for COR and policymaking, in generalhas
cffol!jodsfbtjoh/!Uif!JQDD!t! gv o d&a lpapiofér poficy desigomsjoe f ! j o g p ¢
climate change is increasingly extended to a more policyprescriptive function, providing concrete

solutions, noting that science was markedly better acknowledged in the final Glasgow Climate Pact of

COP26, compared to outomes from previous COP summits®? Nevertheless, it needs to be recognized

that, the targets are a compromise between a scientifically reasonable and politically agreedupon

benchmark.83

Further to target setting, estimating remaining carbon budgets is an exercise wherebyan upper limit of
total GHG emissions, associated with the statistical chance to remain below a specific global average

Dbscpo! Csjfg! Tubgg-!dWUxp!efhsfft; ! Uif!i]jtupielalpogBrie(bfknbuf ! di bohf ! t !
%) QDD- ! dZBc pimky LJ- ! pomj of ; !)
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61 |PCC,supranote 54.
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temperature, is calculated and set8* Behind these simplified metrics, one finds layers of complexity and
uncertainties. Thisis becoming increasinglyrelevantas scientists try agreeingon a carbon budget for the
set temperature limits. As our planet is well on its way towardsthe 1.5C target, the remaining budget is
relatively small and, therefore the approach used s very sensitive %

Commitment and Implementation

Whilethe Convention encouraged industrialized countries to stabilize GHG emissions, the Protocol mowe
to binding commitments. It committed industrialised and EIT countries to limit and reduce
GHGemissions in accordance with agreed individual targets The Protocol set a heavier burden on
ef wf mpgfe! dpvousj ft ! commneoh but differéntiateds respangibdityn &and pegpéctile
capabilitiesLJ- ! sf dphoj {joh! uifjs! mbshf! sftqgpotjcjmjuz! gps!u
atmosphere, in addition to the recognition thatthe share of emissions in developing countries will grow
to meet their social and development needs. In particular it sets binding emission reduction targets for
37 developed countries (Annex B)% while developing countries were not subject to emission reductions
commitments in the first Kyoto commitment period. Limit emissions in developing countries were
envisaged through Clean Development Mechanism (CDM) with some sectors falling beyond the scope
of national emission targets.

During negotiations, countries (including the U.S.) collectively agreed to sean average reduction target
of 5.2% compared to 1990 leves$ for the first commitment period (2008-2012).5” Since the U.S. did not
ratify the treaty (even though it has not withdrawn from it), the average targetfell to 4.2% belowthe base
year.

Under the Protocol, committed countries had to primarily adopt national mitigation policies and measures

in order to meet their targets, and to report periodically. However, the Protocol also offers additional
means to meet the targets (facilitating compliance with commitment s) and lowering the overall cost to

do so, through flexible market-based mechanisms:

0 Joint implementation (J1) (Article 6 KP),is a mechanism by which aparty to the Protocol can invest
in a project that reduces emissions in another country, and consequentlyeceivescredit based on the
result of the project (Emission Reduction Units- ERU.

0 Clean Development Mechanism (CDM) (Article 12 KP),is a mechanism that generates credits for
investing in projects in countries not parties to the Protocol (Certified Emission Reduction CER). The
credit assigned through this mechanism are units that increase the total assigned amount available
for parties to the Protocol collectively and can be counted towards meeting Kyoto targets

0 International Emissions Trading (IET) (Article 17 KP),under which parties of the Protocol can transfer

units or acquire Assigned Amount Units (AAU) between each other without affecting the total

collective assigned target. While the units acquirable are unlimited, the ovetransfer of units is limited
up! ui f ! Cgmmimest Period'Reserve (CPR)which is a minimum national level of units that

a country should hold in its national registry.
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Figure 9: Flexible marketbased mechanisms

Compliance and Adaptation

As additional mechanisms, the Kyoto Protocol also established monitoring, review, verification, and
compliance system, as well as adaptationmechanisms:

1 Registry systemstrack and record transactions by Parties under the mechanisms to verify that
transactions/trades are consistent with the rules of the Protocol.®®

1 Reportingis done by Parties by submitting annual emission inventories andnational reports under
the Protocol at regular intervals.

1 A Compliance system to ensure transparency and that Parties meet their commitments and support
them to meet their commitments in case difficulties arise.5°

The Kyoto protocol is also designated to assist countries in adapting to the effects of climate change. For
instance, an Adaptation Fundfinanced by developed countries was created to assist countries in adapting
to the adverse effects of climate change (especially developing countries that are Pdies to the Kyoto
Protocol). In the 1%t commitment period, the Fund was financed mainly with a share of proceeds from
CDM project activities. Focusing on enforcement, it has been established thatnon-compliance with
national limits would result in two types of penalties:

0 Compensation in the 2" commitment period with an added 30%burden;
0 Suspension of transfers under emission trading mechanisms.

Countries overachieving in their 1 commitment period were allowed to bank their unused allowances
for use in the subsequent period.

Doha Amendment to the Kyoto Protocol

In 2012, theDoha Amendmentto the Kyoto Protocol was adopted for a 2@ commitment period for 37

countries, starting in 2013 and lasting until 2020.7° For entry into force of the Amendment to be initiated

in 2020, 144 Parties to the Kyoto Protocol had to deposit their instrument of acceptance with the

Depositary. However, the Doha Amendment has not yet entered into force, especially under the criticism

pg! blupp!sjhjelcjgvsdbujpo!cfuxffol.efwfmpqgfe! boe! ef wf

The amendment includes new commitments for Annex | Parties to the Kyoto Protocol who agreed to the
2" commitment period, and amendments to several articles of the Kyoto Protocol’*
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70 Negotiation for the following commitments started with the Bali Action Plan (2012). (Link)

e During this time, the emissions of the 37 developed countries anceconomies in transition that had reduction targets declined by more

than 22% compared to 1990, far exceeding the initial target of 5% compared to 1990.
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Paris Climate Agreement (2015)

In 2015, 196 Parties at COP21 adopted the &ris Agreement. The international treaty on climate change
entered into force in 2016 following domestic ratification processes). The Agreement aims to keep global
warming below 2°C compared to preindustrial levels, andpursue efforts to limit it to 1.5°C.

The Agreement contains mandatory and nonmandatory key provisions relating to:

1 Mitigation (Article 3-6) National climate protection goals are self-defined by the states, under non
binding Intended Nationally Determined Contributions (INDC)Each country is responsibleto prepare
and update its National Climate Action Plan known asNationally Determined Contributions (NDCS3,
which includes activities that will take to meet the temperature targets agreedupon under the Paris

Agreement.”
1 Adaptation (Article 7): All countries should submit adaptation communications, detailing adaptation
priorities, support needs, plans and actions, which should be updated periodicallyUi spv hi ! OED! t !

countries communicate defined actions to build resilience to the impacts of rising temperatures.

To better frame the efforts towards the long-term goal, all countries are encouraged (voluntary) to
formulate and submit a Long-Term Low-Emission Development Strategy (LFLEDS),which provides the
long-term horizon to the NDCs. The mechanism is based on a steady cycle of systematic increase of
ambition (5-year NDC cycles).

The Global Stocktake is an essential element of the Raris Agreement, which is used to monitor its

implementation and evaluate the collective progress of parties. A global stocktake will take place every
five years to assess collective/aggregate progress towards achieving the purpose of the Agreement and
its long-term goals, and to inform the next set of NDCs.

2015:Paris Agreement is adopted. Article 14 of the Paris Agreement established the Glob&tocktake. The first
comprehensive GlobalStocktake will be undertaken in 2023 and every five years thereafter.

2018:Facilitative Dialogue to jointly take stock of global efforts to reduce emissions, discuss how these efforts are
effective, identify avenues for increasing collective ambition
Countries agreed on the process for the GlobaBtocktake at COP24. It should be conducted in three phases:
information collection and preparation; technical assessment; consideration of outputs.

2020: Parties submit new of updated Nationally Determined Contributions (NDCs).

Figure 10: The Global Stocktake Timeline

72 Aims to reach global peaking of emissions as soon as possible, to achieve a balance between anthropogegc emissions by sources and
removals by sinks of greenhouse gases in the second half of this century.
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Moreover, the Agreement establishes aCompliance Committee, a committee of experts, to facilitate
implementation in a transparent and non-punitive manner, and promote compliance with the Paris
Agreement.

Countries can cooperate in delivering their NDCs (Article 6 of the Paris Agreement), but the rules for
international transfers and for the mechanism have yet to be finalzed by the Parties and have beena
subject of discussion during COP26 in 2021

Developed countries will provide financial support to developing countries to assist them with their
mitigation and adaptation efforts, will address technology development andtransfer, and will report their
public protection (incentive setting, picking up and supporting lesswealthy states).

Types of carbon pricing have been implemented in response to commitments under the UNFCC:

0 Pollution taxes, which is a market mechanism and price instruments that directly sets a price on
carbon by defining a tax rate on GHG emissions or the carbon content of fossil fuels.

0 Cap-and-trade system, is a marketbased approach that sets a cap on the total level of GHG

emissions for countries or companies and creates allowances for those with low emissions to sell

their extra allowances to a larger emitter.Many countries have designed their own schemes (e.g.EU

Emissions Trading System-ETS).

To achieve the target setinthe ParisBhsf f nf ou-! ui f! VOGDDD! t fdsfubsj bu! mb
Now initiative in 2015.

4.3.2 Other initiativesrelevantto GHG emissions and climate change mitigation

In addition to the set of traditional rule-making international fora, the climate change and G1G emission
mitigation efforts are supported by a number of norttraditional organizations from both the public and
the private sphere, described below.

This shows that wider policy domains, especially those related to the commons(in the widest possible
meaning of the word) require amulti-layered, participative approach with a set of non-traditional quasi-
regulatory, implementation, and monitoring actors that bolster public policy efforts.

Greenhouse Gas Protocol

The Greenhouse Gas(GHG)Protocol is a global comprehensive standardized framework to measure and

manage GHG emissionsfrom private and public sector operations, combined with associated reporting

for companies and increasingly for the public sector. In particular, the standard series inaldes

greenhouse gas accounting standards ¢arbon accounting ), as well as Corporate Standard, GHG Protocol

for Cities, Mitigation Goals Standards, Project Protocol. GHGProtocol also offers several additional
sftpvsdft!tvdi!bt! Dbmdvmbuj po! Upp mt - RePewBgnace.! Usbj oj oh -

The development of the GHG Protocolis coordinated by:

0 TheWorld Resources Institute(WRI), a global non-profit organization that works with leaders in
government, business and civil society that focus its activities on 7 urgent challenges (Food, Forests,
Water, Ocean, Cities, Energyand Climate).

0 The World Business Council for Sustainable DevelopmenfWBCSD)a global organization of over 200

companies working together to accelerate the transition to a sustainable world.

Building on a 20year partnership betweenWRI and WBCSD, GHG Protocol works with governments,
industry associations, NGOs, businessesand other organizations.
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The GHG Protocolare the worldls most widely used gas accounting standards.They are mostly in
compliance with standards recognized by the international climate policy regime, while also focusing on
regulatory gaps that have notyet been filled by states. Numerous other standards are based on it,
including 1SO 14064 (GHG) and manytate-adopted standards.

ISO 14064

The norm series1SO 14064 consisting of three norms, aims to support companies and organisations to
monitor and evaluate their GHG emissions and purposefully target their carbon footprintp delivering the
framework for GHG-balancing and its verification as well as a basis for reporting.ISO 14064 is an
instrument for industry and agencies for the realisation and development of programmes/projects to

reduce emissions and supports companies in the administration of emissions trading. Companies can
therefore contribute to emissions reduction and are attracted by incentives in order to increase trust,
transparency, and credibility.

0 ISO 140641 (inspired by the GHG Protocol)is the basis for the balancingofui f ! dpngboj ft ! I H
emissions, creating/developing the Corporate Carbon Footprint (CCF)and provides information on

the principles and demands/requirements for the planning, development and reporting of GHG

stocks in companies.

ISO 140642 provides a guideline/instruction to measure the reduction of emissions at project-level.

ISO 140643 forms the basis for the verification of CO2 balance.

O« O«

On the basis of this norm p and after a successful verification p DQS (one of the leading certification
bodies for management systems worldwide) certifies compliance with the specifications for CO2
balance.

Sciencebased Targets initiative (SBTi)

Science-based Targets is a joint initiative by the Carbon Disclosure Project the UN Global Compact

(UNGC), the World Resources Institute (WRIand World Wide Fund for Nature It shows companies how

much and how quickly they need to reduce their GHG emissions to prevent the worst effects of climate

change.”® Organizations are setting increasingly aggressive targets, based on scientific researchAs of

the end of 2020, more than 500 companies have set targets based on guidance and resources provided

by the Science-based Targets initiative (SBTi) The SBTidefines and promotes best practices in science-

based target setting. Offering a range of targetsetting resources and guidance,the SBTi independently

assesses and approvestailoredd pngboj ft ! lubshfut!jo!mjof! xjuil!jut!tus

4.3.3 European Framework for GHG reduction targets and cantaaiing

The EU Emission Trading Scheme (EU ETS)

At the EUlevel,the first European Climate Change ProgrammegECCP, 2000) led to the introduction of the
EU Emission Trading Scheme (ETS)o facilitate compliance of the EU and its Member States with the
Kyoto Protocol.” It is a cap-and-trade system, meaning that the EU ETS establishea 'cap' on the number
of emission allowances. It is a cap for the total volume of GHG emissionsthat can be emitted by
installations in the power sector (power plants) and manufacturing industry (covered by the system), as
well as airlines operating in the EEA (until 2023¥°

73 CDP,Target-setting pitfalls and lessons learnedWebinar, 2017) Link).
“Dmj nbuf! Qpmj dz! Jogp! | vlcj-t!udpFsvzs!pbqof eb! oThabidomkjn! bpugf ! ! Ghpbnzj Ld-z!!'p o mj
SEuropeanDpnnj ttj po-!dzZFV! Fnjttjpot! Ushiekl oh! Tztufn!)FV! FUT*LJ!pomjof;!FD
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Within the cap, the system allows trading of emission allowances so that the total emissions of the
installations and aircraft operators stay within the cap and the leastcost measures can be taken up to
reduce emissions. The cap decreasesannually at an increased annuallinear reduction factor, ensuring
that total emissions fall in the long-term.’®

The caps were defined in the belowdescribed trading phases:

0 Phase 1 NAPs (20052007): After the adoption of the EU ETS Directive in 2003, edt EU country had
to define the allocation of its emission allowances and publish its National Allocation Plans (NAPs)
by 2004. The EC assessed the plans to ensure they complied with thguidance document (annex to
the ETS Directive)and EU rules on state aid and competition, and ira few cases required changesto
reduce national caps. The EC issued its decisions on the NAP$rom 2004 to 2005. This process (sum
of the NAPs) established the EUwide cap.”’

0 Phase 2 NAPs (20082012): Countries had to publish their NAPs by 2006, and the EC issued its
decisions on NAPsbhetween 2006 and 2007.

0 Phase 3(20132020): In place of the previous system of national caps, the Phase 2013 established a
single EUwide cap on emissions, which was set basedon the average total quantity of allowances
issued annually in 20082012. In addition, the EC defined auctioning as the default method for
allocating allowances (instead of free allocation).’®

0 Phase 4 (2021-2030): In July 2015, the EC requests feedback on proposal
EC presented alegislative proposal to
revise the EU ETS for the period after

EC:
2020 to ensure that 2030 targets are Stakeholder Analysis and EU Legislative
reached.” After extensive negotiations, Consultations T Proposal
. . Assessment
the European Parliament and the Council
formally supported the revision in Assisting/consulting

committees

February 2018. The revisedEU ETS [ = \
[ [ i i mate Expert Group on
Directive 2018/410 entered into force in Change e et
2018.Ui f ! FD! t ! mf hj t mbluj wf ! Commitiee '\ _

the consequence of a series ofextensive | stakeholder provide feedback on proposal
consultations, including stakeholder
events, and written. &

Figure11: EU ETS Proposal Legislation

Effort-Sharing Regulation

EU Member States (and Iceland and Norway) also have obligations to reduce GH®missions from

sectors not included in the ETS. For sectorssuch as transport, buildings, agriculture, and waste (which
account for approximately 60% of emissions within the EU) countries must reduce emissions by 30%by
2030 (when compared to 2005). The currentEffort Sharing Regulation adopted in 2018, provides Member
States with binding targets for 2021-2030 to achieve the target reduction. The targets are adapted to
MemberSubuf t! ! dbgbdj uj f tfrorb@e40%. bohf ! bozxi f sf!

76 |bid.

“"Tijnpof! Cpshiftj!"! Nbttjnjmjbop! Npoujoj-!d2Uif! Cftu! )boe! Xpstu=*! pg! |
Gp mmp x f 634 Ftahtigr8irlEhergy Research, onlineLnk).

8 The system has been prone to criticism;seeSj di bse! Tdi nbmf ot ff! "' ! Spcfsu! Ol Tubwj ot -!dzMfttpot |
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79 One ofthese measures includes a 2.2% pace increase in the annual allowance reductions. Additionally, more emphasis is placed on
Promoting innovation and investment in the industry and power sectors.
OFvspqgfbo! Dpnnj chanpepo getzDmphbuf f ! FV! fnjttj poECULNEbej oh! tztufn!)FUT* LJ
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4.3.4 Relevance of the Mechanism for the Earth Orbital Environment

Initiatives to reduce GHG emissions at the global level could serve as an inspiration to discuss and tackle
the congestion of orbital environment(s).

In order to limit the impact generated by the overuse ofthe natural environment, scientific research
conducted by the IPCC prompted political action and the establishment of an organisation, which ains
up! t ulyeénnouse §ascdacentrations in the atmosphere at the level that would prevent dangerous
anthropogenic interference with the climate systerb3 The work of the IPCCand the UNFCCGC which now
underpins climate policies worldwide, established a 1.5°C threshold-based model. This target was then
integrated into the Paris Agreement as a nonlegally binding objective for all parties Similarly, any
threshold-based approaches relevant to the Earth orbital environment are based on defining full
environmental capacity (currently) available for consumption by all global space actors and is defined as
the maximum threshold that still leads to the long-term sustainability of the Earth orbital environment

In addition, in climate frameworks, annual carbon budgets, the upperlimit of GHG emissions that still
enables to remain below the threshold of 1.5°C could also serve as an inspiration tocalculate the
maximum number of orbital usage within a specific period to sustain a safe and viable orbital
environment.

While the world is not on track to meet the 1.5°C targetjt should be noted that the work of the IPCC
provided unprecedentedinformation to policymakers and the civil society on the origins of climate change
as well as the current end future state of global warming. Over the past decades, climate models
developed andused by the IPCChave become increasinglymore precise and accurate. This could serve
as an example to gather support, build consensus, andfurther improve the calculations relevant to the

capacity of the Earth orbital environment While initiatives undertaken to tackle climate change are not
perfect, and are often criticized for not delivering on the declared ambitions,they are relevantexamples

of efforts in the Earth orbital environment,to better understand how to integrate scientific concepts into

policy and governance frameworks.

Beyond the analysed mechanisms used to mitigate GHG emissions, scientistshave also developed
threshold-based metrics that capture wider considerations, and consider the entire ecological footprint of

a nation, including environmental pollution, the use of natural resources, and the demand foresources

and services. Scientistsinitiated the EarthOvershootDay ! ui f ! ebz! po! xi jdi ! ui f! xpsme
year exceed the Earth capacity to regenerate these resourcedf a nation operateson an ecological deficit,

it can lead to irreversible effects on the environment.Similarly, thresholdbased models would rely on the

foundation that the Earth orbital environment is limited, and its overuse could lead to irreversible effects

on the orbital environment such as the Kessler Syndrome.

4.4 Fisheries Management and Conservation

A number of agreements, conwentions, international organisations, and regulatory bodies are in place for
the management of worldwide and regional fishing activities. For years, authorities have been attempting
to regulate (over)fishing with a variety of instruments in order to conserve stocks.

These instruments include fishing quotas, limits on the number of fishing days, and restrictions on the
engine power of fishing vessels.

81 United Nations Conference on Environment and Development (UNCED§upra note 56.
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4.4.1 International RegulatoryAspectsfor FisheriesActivities

Generally, several international conventios and agreements regulate the rights of States to authorise
their nationals to engage in fishingactivities:

~ <

S \
Convention on \
Fishing and UN Convention on

The 1994

Agreement on the ;
Conservation of the Law of the | Implementation of AUr'::rlns:nﬂggIQSS)
Living Resources Sea (1982) Part XI of the UN Y
of the High Seas Convention on the
(1958) Law of the Sea

Figure 12: Selected list of Conventions and Agreements on the conseration of living resources

The conservation of living resources and fisherieson the high seas has been initially regulated through
the Convention on Fishing and Conservation of Living Resources of the High Seasstablished in 1958 as
a result of the Conference on the Law of the Sea (UNCLOS |) wherfour treaties on the law of the sea
were concluded.

Under this Convention, all states have the right to fishon the high seas provided they comply with the
terms of the convention, and in particular, they take national measures and cooperate with other states
to help conserve the living resources of the high seasand establish regional fisheries organizations to
this end.

United Nations Convention on the Law of the @&@4CLOS)

The four treaties concludedas a result of UNCLOS | were replaced bg single UN Convention on the Law
of the Sea(UNCLOS) an international agreement resulted from the third UN Conference on the Law of
the Sea (UNCLOSII), which took place between 1973 and 1982, and came into force in 1994, a year after
Guyana became the 60 state to ratify the treaty.®? The sections relating to fisheries are generally
accepted by States that are not Parties as customary international law??

The UN Secretariathas no direct operational role in the implementation of the Convention, while bodies
established by the Convention itself that play a role in themplementation are: The International Maritime
Organization (UN specialized Agency, IMO}he International Whaling Commission, andthe International
Seabed Authority (ISA) 8

The Convention splits marine areas into five main zones, each with a differentdgal status:Internal
Waters, Territorial Sea, Contiguous Zone, Exclusive Economic Zone (EEZ), and the High Seas

Relevant provisions of UNCLOS regarding the high seas includ®:

0 Both coastal and land-Hocked States enjoy the Freedom of the high seas, inclding the freedom of
navigation, overflight,laying submarine cables and pipelines, and fishing(article 87, section 1 of Part

82UN-Ej wjtjpo!gps! pdfbo!bggbjst!boeluif! mbx!pg!uif!tfb-1! dzWwijfwfv¥djufe! C
online: UN {ink).

8Tufg o! "tnvoettpo-! dzGsf f e p nanhdpte 'Rekyande pfRbgionald-isheries Management Ofganisadtions

) S G N P tChalldhgesot the Changing Arcti€Brill Nijhoff, 2016) 509.

84 Through the work of IMO, several international conventions add up to the UNCLOS legislation: International conuém for the safety of

life at sea (SOLAS), International regulations for Preventing Collisions at Sea (COLREG), International convention for thevention of

Pollution from Ships (MARPOL), International convention on maritime Search and Rescue (SAR).

85 United Nations Convention on the Law of the Sed982 (Link).
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VII of UNCLOS). The freedom of fishing is limited by the conditions laid down in section 2 (Articles
116-120). These freedoms mustbe exercised in line withdue regard for the interests of other States
in their exercise of the freedom of the high seas, and also with due regard for the rights under the
Convention.

0 Duty of States to adopt with respect to their nationals, measures forthe conservation of the living
resources of the high seas (Article 117)

0 Duty of the stateis to cooperate in the conservation and management of living resources in the areas
of high seas and in developing appropriate management measures where nationals exjoit similar
resources or different resources in the same area. Effors to reach a management agreement should
be done through the establishment of appropriate subregional or regional organizations (Article 118).

In determining the allowable catch and establishing other conservation measures for the living resources
on the high seas,States shall take measures to maintain or restore populations of harvested speciesat
levels that can produce the maximum sustainable yield (MSY) taking into account the interdependence
of stocks (Article 119).

States are thus asked to engage in global, regionabnd sub-regional cooperation in the management and
conservation of fisheries on the high seas (where appropriate)®

Even n EEZ, where the coastal state retains exclusive sovereignty over exploring, exploiting and
conserving natural resources, countries are still imposed with some obligations. In particular, Article 61
of UNCLOS Conservation of the Living Resources paragaphs 1, 2, and 3 establishes that the coastal
State shall:

Determine the allowable catch of the living resources in its EEZ
Ensure through proper conservation and management measures that themaintenance of the living
resources in the EEZ is not endangered by oveexploitation.

O« O«

The coastal State and competent international organizations (subregional, regional or global) shall
cooperate as appropriate to this end. Furthermore, such measures shall be designed to maintain or
restore populations of harvested speciesat levelsthat can produce the maximum sustainable yield (MSY),
considering the interdependence of stocks and any gererally recommended international minimum
standards, whether subregional, regionalor global.

United Nations Fish Stock Agreement (UNFSA)

Provisions of UNCLOS relating to the longerm conservation and sustainable management of fish stocks

have (i.a.) been implemented through theUN Straddling Fish Stocks and Highly Migratory Fish Stocks
Agreement (UNFSA) adopted in 199587 The agreement provides a framework (setting out concrete

principles) for the management of fish stocks in regions that span wide areas and are of economic and
environmental concern (especially vulnerable to overexploitation of those resources) to several states.

UNFSA strengthened the regional mandate by providing that fisheries for straddling and highly migratory
fish stocks should be managed throughregional and subregional organizations. Theregulation of fishing
and its implementation is mostly conducted by Regional Management Organizations or Arrangements
(RFMOJ/AS) or left to the discretion of individual flag States (as in the case of the Arctic, Central and
Southwest Atlantic).

8%GBP! Gjtifsjft!boe! Brvbdvmuvsf -1 dzSf hj potbfnb!ggjttiiffsspdflLtink.d-b!opbohnijnoffo;u!! ps hb
87 United Nations Conference on Straddling Fish Stocks and Highly Migratory Fish Stocksigreement for the Implementation of the

Provisions of the United Nations Convention on the Law of the Sea of 10 December 1982 relating to the Conservation and Manageroent

Straddling Fish Stocks and Highly Migratory Fish Stock4995).
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UNSFA establishes the rule that, when a RFMO has competences, conservation and managemen
measures established by theRFMO are relevant for all Statesnot only the members of the relevant RFMO
(Article 8). As a consequence, States that intend to authorise fishing shall become members of the RFMO
or agree to apply the measures the RFMQstablishes.

Finally,the UN Food and Agriculture Organization (FAOLonference focused on that matter, and:

0 Approved the Agreement topromote Compliance with International Conservation and Management
Measures by Fishing Vessels on the High Seas in 1993 (fe Compliance Agreement, entered into
force in 2003)88

0 Adopted the 1995 FAO Code of Conduct for Responsible Fisheri€$

4.4.2 Regional Fisheries Managemédtganizationsand Regional Fisheries Bodies

Fisheries on international high seas are mostly regulated regionally by regional organizations, as well as
their Member States. There are currently around 30 regional fisheries bodies worldwide. @ne examples
of RFMOs and RFBs are theGeneral Fisheries Commisson for the Mediterranean (GFCM, the
International Commission for the Conservation of Atlantic Tunas (ICCAT) and the Northwest Atlantic
Fisheries Organization NAFO)

Fisheries bodies can have different leved of authority:

O«

Regional Fisheries Bodies (RFBs), whichave limited authority, only provice advice to Member States.

(@]

Regional Fisheries Management Organisations (RFMOs)which are intergovernmental fisheries
organizations or arrangements that have the authority and the technical capacity to:

3 Assess the status of fish stocks of commercial value within their area of jurisdiction,
3 Establish fisheries conservation and management measures on the high seas

3 Set limits on catch quantities and the number of vessels allowed to fish,

3 Conduct inspections and/or regulate the types of gear that can be used.

RFMOs are central tathe implementation of the FSA,playing a critical role in the global system offisheries
governance and primary way of achieving cooperation between and among states.

However, most RFMOs only regulate the fishing of particular species, while only five have the legal
competence to regulate bottom trawl fishing and of these, only one the Commission for the Conservation
of Antarctic Marine Living Resources (CCAMLR), has taken steps to protect the marine biodiversity of the
seabed from the impact of fishing.

Advisory councils may contribute, in close cooperation with scientists, to the collection, supply and
analysis of data necessary for the development of conservation measures.

The European countries are jointly represented at RFI@s by the European Commission.EU plays an
active role in 5 tunaRFMOs and 11 nontuna RFMOs. This makes the EU one of the most prominent
actors in RFMOs worldwide.

8 Gppe! boe! Bhsjdvmuvsf! Pshboj {bujpo! pg! uif! Vojufe! Obujpot-! dBhsffnf
Nbobhfnfou! Nfbtvsft!lcz! Gjtijoh!Wfttfmt!poltuif!ljhi!TfbtL+!)35! Opwfn
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Total AllowableCatch (TAC) anélishing Quotas

Regulators setspecies-specific Total Allowable Catch (TAC),an upper limit on the amount of fish that can
be caught, typically by weight (expressed in tonnes orother numerical units) within a given period. A
dedicated portion of the total catch is allocated to fisheries, by countries or regional bodies.

Subsequently, many governments and regional bodies regulate fishing by means of quotdased
management systems where the TAC can be dividedn exclusive catch shares (quotas). Those quotas
are allocated to fishers or individual entities, which are held accountable for their share of the catch.

Those individually-allocated fishing rights programs have been developed under different names
especially referencingthe transferability of the rights or the holding subject:

1 Individual Transferable Quotas(ITQs),
allocate shares to fishers or individual
entities and allow shares to be
transferred.

f Individual fishing Quotas (IFQs), Total Allowable
allocate shares to fishers or individual Catch (TAC)
entities and do not allow shares to be
transferred.

1 Individual Vessel Quotas(IVQs)
allocate shares to individual vessels
(with  or without the right of
transferability).

ITQs

Figure 13: Total Allowable Catch and quots

TACs and fishing quotas are setthrough several stages and usuallybased on scientific recommendations
and advice on the stock status based on fishery-biological studies that are provided by advisory bodies
on a regular basis.

For example, the International Council for the Exploration of the Sea (ICES), ian intergovernmental body

(marine science organization) that provides scientific advice for sustainable management of fisheries and

marine resources, mainly in the North Atlantic. Through strategiqgoartnerships,J DF T! t I xps |l ! j ol ui f ! Bl
extends into the Arctic, the Mediterranean, the Black Sea, and the NdrtPacific Ocean.

ICES defines its interpretation ofMaximum Sustainable Yield (MSY)bt ! dznbyj nj {j oh!-ui f ! bwf
ufsnt!zjfmelgspn!b!hjwfo!gjti!tupdlI® xijmf!nbjoubjojoh!

TradablePermit System inFsheriesManagement

Countries distribute their quotas among fishers and entities using different systems, but the majority of
ITQs are typically initially allocated asgrants/auctions . Once the public institutions allocate the quotas,
those can usually be traded freely with other fishers (or entities). Fishery companies can buy, and sell
quotas to/from other companies; a feature called transferability.

All the quotas are owned by existing companies and some fishers e.g, new entrants that haven't been in
the industry for generations must thus buy them from holders. ITQs also lead to quota leasing, whereby
holders lend their quotas to companies in exchangefor quota lease feesp leading to some criticism that
permits have become more valualle than fishing itself.

In some cases, countries might have a more active role by setting durationperiods on quotas. Therefore,
at the end of the period, the quota reverts to the government so that quotas can be regranted/re-
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auctioned periodically or hdd in perpetuity. This allows the state to keep a hand on this original resource
- the relevant fishery %!

Whenthe quota for one species is exhausted, thecountry must close the fishery for that species.

4.4.3 EU Common Fishery Policy (CFP)

The EU plays a key role in terms of European participatiorin international fisheries cooperation, in

particular through the external dimension of its Common Fisheries Policy (CFP) The EU CFPaims to

safeguard the circumstance of its legal framework extending beyond EU vessels operating in international
xbufst/!Poluiflcbtjt!pg!luif!DGQ!t!pckfdujwft!boe! hppe
multilateral agreements and regional fisheries management organisations (RFMOs), as well as

30 bilateral fisheries agreements 22

The primary goal of the CFP, as revised ir2002, is to ensure sustainable fisheries and guarantee incomes
and stable jobs for fishers. The 2013 agreed CFP pursuefong-term environmental, economic, and social
sustainability of fishing and aquaculture activities.

The CFP is a formally enshrined fisheries conservation policy and is decided by qualified majority voting.
Ju! sfnbjot! b! dzzi bsfe! dpnqgf uf odf LThepEty |CkPiskts dudtas fooe ! j ut !
individual member states, definingthe allowed catch based on different species andtypes of fish.

EU Fishing Quotas

The EU fishing quotas are implemental in the frame of Total allowable catches (TACs).TACs are usually
translated into quota shares, which are then allocated to fishers and entities underindividual quotas
(IFQs) TACs areset annually for most fish stocks (every 2 years for deepsea stocks), following the rules
of the common fisheries policy to achieve sustainable fisheries. The negotiations aim to set catch limits,
access arrangements, and other conservation and management measures®

External Coordination Intra-EU traditional procedure
________________________________________________________________________________________________________ ,

Provie scientific
advice
STEFC
Request
sclentlﬁc advice

Figure 14: EU Common Fishery Policy and setting of Fisheries Quota (TACS)
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When proposing new rules and regulationsfor fisheries or reviewing existing ones, the EC seeks scientific
advice from several scientific bodies.

The basis for the work of these bodies is the data collected by EU Member States under the data collection
framework (DCF).TACs and fishing quotas arebased on scientific recommendations and advice provided
by two main advisory bodies:

O«

The International Council for the Exploration of the Sea (ICES)
The Scientific, Technical and Economic Committee for Fisheries (STECF)

(@]

“Hsjggjo! Dbsqf oufs-1! dz2Ui f! bddj eNewkcbnonicg Bopndation(liinkl)b uj po! pg! nbsj of ! mj gf LJ ! |

2A CFP was first formulated in the Treaty of Rome. Initially linked to the common agricultural policy, and has gradually becoenmore
independent.
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STECFis a group of experts, appointed by the Commission for three years, who provide scientific advice
on fisheries management. The Commission's Joint Research Centre (JRC)t vgqgpsut ! ui f! TUFC
scientific work and the implementation of the data collection framework.

Short-term needs for additional knowledge can be addressed through the Commissiorfunded scientific
advice studies (through calls for tenders and calls for proposals). Longterm research projects relevant to
fisheries management receive support under EUresearch framework programmes.

More broadly, TACs are also agreed with nofEU countries for stocks that are shared and jointly managed.

Stocks and fisheries (including TACs and quotas) are mostly managed by means oMultiannual plans

(MAPs), which contain goals for fish stock management, helping to ensure thesustainable exploitation of
those resources. Some plans contain adetailed and tailor-made roadmap for achieving objectives (e.g.,
MSY), include fishing effort restrictions, and contain specific control rules and technical measures.

Following the adoption of EU Fisheries quotas,TACs are then shared between EU countries in the form
of national quotas.

Member states can exchange, trade, or transfer quotas, but remain responsible in terms of compliance
to CFP and the catch limits (TACs). They must use transparent and objective criteria when distributing
national quotas among fishers and are responsible for ensuring that the quotas are not exceeded. When
adpvousz!t! bwbj mbesimétxhausteg, it miisgtempdrabily dogefthe fishery?*

4.4 .4 Relevance of the Mechanism for the Earth Orbital Environment

Several aspects embedded in the international regulation of fisheries and the conservation of (living)

resources of the high seas can inform discussions surrounding the Earth orbital environment, and

potential frameworks for its exploitation. Differences between physical realities of thehigh seas and outer
space are of course obvious andregulatory parallels betweenthe two environments should be considered
with caution as dhechanical transfer of institutions between different environmerg cannot serve any useful
purposelLBbut analogy neverthelessremains a useful tool in paving the way for new rules, keeping in mind
the maxim Ubi Eadem Ratio, Ibi Idem JugWhere there is the same reason, there is the same lay®®

Moreover, the clear ratio behind the regulation of international fisheries is designed with the economic
gsj odj gwhén-the safelyiald isiBurpassed, the resource faces probabilistic destructiadin mind.
Considering the Outer Space Treaty instructs States toexplore and use spacein the interest of all
countries and whereby its exploration and use areconsidered to be the province of all (hu)mankind,the
efforts towards the environmental conservation and long-term viability of operations should be at least
as strong as in the case of the high seas.

Moreover, a clear distinction between the regime of international fisheries and the discussions related to
the Earth orbital environment is the lack of livingresources (and thus the absent question of species
conservation) that can be eternallyexhausted when overexploited. However, wittprospects of the Kessler
syndrome in certain regions of the Earth orbital environment, onecannot overlook the assessment that
@it high enough levels of economic activitythe resource is destroyed with certaintyL¥

“Fvspqgfbo! Dpnnj tt | {Fo/!!sde@jftti!jpoH !drbwpdu H tmlj ipkpt ! boe! rvpubt LJ ! pomj of ;! FD!
%dzUi f ! J olurh!sMtbxu!j pp! Pvuf s! Tgbdf LY Nbogsf e! Mb éiclusive Usd infah Ihcludive Envirpngnen? 5 * ! bu! 3 2
The Meaning of the NorAppropriation Principle for Space Resource ExploitatidSpringer, 2016); Herbert BroomA Selection of Legal Makns

(London, 1939)
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Of course, certain aspectsregarding implementation are clearly differentin comparison to the high seas,
as regional bodies (if considered) could for instance not be sustained under the same geographic
rationale as is the case in the management of fisheries.

Perhaps most importantly, the question and lessons learnt of setting quotas and total allowable catch
benchmarks areto be taken into account whendiscussing any thresholds in the Earth orbital environment.
The nondeterministic nature, flexibility, and scientific assessments of global and regional fish stock
fostering negotiations on quotas and allowable catch can inform policymakers for any threshold-based
frameworks where a trade-off between conservation of the resource and shortterm economic benefit
from its exploitation is to be taken into account.
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5 THRESHOEBASEDMODEIEORA SAFE ANSUSTAINABIERBITAL
ENVIRONMENTS

As seen in the previous chapter, internationalefforts for various resources and domains of common
concern present a standard approach when such resources are at threat of being overexploited
operations at risk of being unsustainableor where interference might prevent efficient exploitation of the
resource.

As the Earth orbital environment is getting increasingly congested, concerns about its longerm
sustainability, potential overexploitation, and risk of interference are becoming increasingly clear anl
shared among policymakers, industry leadersand academia (see Chapter3). As noted by recognized US
economist Mancgur Olson in his influential work, The Logic of Collective Action: Public Goods and the
Ui f psz! p ghladsthe wunber df iddividualgs quite small, or unless there is coercion or some other
special device to make individuals act in their common interest, rational, setfterested individuals will not
act to achieve their common or group interest5°t. During the 2021 Session ofthe UN COPUOSSTSC, the
delegation of The Netherlands when discussingthe issue of equitable access of the developing member
states to GEOnoted that: dZEO orbit has become highly saturated ! hf uuj oh! bddftt ! up!tqgbd
to GEO. Thereforegur delegation believes that regarding this agenda itenwe should consider, at future
meetings, to broaden the scope of this agenda item from GEO to LEO, MBE@d other orbits’ °1.J

These calls are in line with the first designprinciple of Sustainable Community-Governed Commons as
defined by Ostrom: dZefining the boundaries of the CPR and of those authorized to usd#°

Moreover, developingmetric-based frameworks can also be read in compliance with Paragraph 16 of the
LTSGuidelinesthatd pngf m! Tubuft! boe! jouf sobuj pob mkejmeasdres,h pwf s on
through their own national or other applicable mechanisms, to ensure that the guidelines are implemented

to the greatest extent feasible and practicableJ/

5.1 A metricbasedapproach TheSpace Environment Capacity Concept

As suggested by Harold James, Professor of History and International Affairs at Princeton University,

datae s j wf o! nfusjdt! bsf! uif! dzafdsful! tbvdf L) uynless vddf tt c
phenomena can be mastered through calculation, they will remain albrsictions, fuelling nervousness and

recrimination/ LJ- ! h ms wilbcontirjue td be tiragged into a blamegame spiral.*°* Moreover, economic

mj uf sbuvsf !t i pocdusedordptimism with sedatd jothe sdivival of common-pool resources

in envinments where no institutions exist to foster cooperative behaviour{2]

The Space Environment CapacityConcept has been developed with an ambitionto create a metric-based,

gmfyjcmf-1! boe! usbotgbsfou! gpvoebujpo! xjuijo!b! xjefs!
environment, a global common where tensions are increasingly rising and better regulation is
necessary 1%

98 Mancur Olson, The Logic of Collective Actior{Harvard University Press, 1971) at 2

9 Delegation of the Netherlands to UN COPUOS STSEBgenda Item 16- Geostationary Orbit, Statement of The Netherland&JN COPUG

STSC, 2021).

100 Elinor Ostrom,Design principles and threats to sustainable organizations that manage commor{¢999) at 1.

0] bspme! Kbnft-!diNvmuj mbufsbmjtn!t! Tfdsf u!PiojctIyfdicateflickz ! | bspme! Kbnf t LJ !
0Xpbmlfs!'" ! Hbseofs-! dzQs pcbecqpnp rmhlu$ fdt'sgpiatatef8vatiii§Op o! pg! Dpnnpo
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5.1.1 Overviewof the Concept

Some orbital paths can be considered as chokepoints or areas of interest for some operators, as also
recognized by the concept of protected regions conceived by the IADC guidelineas these orbits are on
the way toward being overexploited. The Space Environment Capacity Concept relies on the foundation
that orbital environments are a limited natural resource and aims to provide an indication of the share of
this resource used by space missions and objects in the definedorbital region.

This Policy-tailored overview below has to be read in parallel to thetechnical and applied papers
developed andpublished by staff of the ESA Space Debris Office, providing théheoretical background
and the calculations for the concept, namely:

0 Assessment of environmental capacity thresholds through long-term simulations (2021)°4
0 Evaluation of the debris environment impact of the ESA fleet (20213

0 Environment capacity as an early mission design driver (2020%°¢

0 Space Traffic Management Through Environment Capaity (2020)07

0 Application of a debris index for global evaluation of mitigation strategies(2019)°8

The calculation of the share ofthe resource used is based on three interrelated levels of operations:

1. Calculation of the current total capacity within the environment (Available Capacity divided into filled
capacity and unfilled capacity);

2. The calculation of the impact of a specific mission on the environment (Capacity IndeX);

3. The calculation of the impact of all existing missions and objects in orbit on the environment
(translated to Filled capacity).

Future Available Capacity
(Positive Trend)

Available Capacity
(Current)

Future Available Capacity
(Negative Trend)

Filled Capacity
(Operational)

Individual missions
(Capacity Index)

Filled Capacity
(Debris)

Figure 15: Simplified visual overview of the Space Environment CapacitZoncept

104 Francesca Letizia, Benjamin Bastida Virgili& Stijn Lemmens, Assessment of environmental capacity thresholds through longerm

simulations (2021).

105 Francesca Letizia & Stijn LemmensEvaluation of the debris environment impact of the ESA fle€2021).

106 Francesca Letizia, Stip ! Mf nnf ot ! " ' Il pmhf s! Lsbh-!dFowj sponfou!dbgbdjuz!bt!bo!fbsm
320p332.

107 Stijn Lemmens & Fracesca LetiziaSpace Traffic Management Through Environment Capacit020).
8Gsbodftdb! Mfuj {jb!fu!bm-1!d2Bqgqgmjdbujpo! pg!b!efcsjt! jnavecad! gps! hmpchbm
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The Capacity indexor the Environmental Consequences of Orbital Breakups (ECOB) index, is a method to
calculate the impact a mission has on the space environment capacity. It is calculated by multiplying

i Collision probability i Collision effect (severity)
i Explosion probability i Explosion effect

Al mf bejoh!up! bo! pckfdujwf!nfusjd!dpngbsbcmf! bnpoh! bmn

The Available Capacitydefines the full environment capacity currently available for consumption by all
global space actors and is defined as the maximum thresholdleading to long-term sustainability of the
space environment. In other words, Available Capacity is the space capacity that can be safely used by
operators without leading to irreversible consequences for the environment (e.g the Kessler Syndrome).

Available capacity is flexible and dependent on environmental and technological developmentsyhereby:

0 New debris generating events would lower the maximum available capacity as both the probability
and severity of undesirable events would increasgSee Figurel6 p Negative trend)

0 New successful debris removal missions as well as improved SSA dataets and collision avoidance

algorithms would increase the overall available capacity(See Figurel6p Positive trend).

The Filled capacity represents the share of the available capacity that is used by existing missions and
space objects. It is a result d calculating the integral of the capacity index of all existing missions and
orbiting debris and therefore:

0 The filled capacity increases each time a new mission is launched in LEO and whenever a new
collision, breakup, or explosion occurs;

0 The filled capacity decreases whenever a space object is deorbited or properly (re)moved.

The Unfilled Capacityis the remainder of available capacity, before reaching the threshold from whereon
long-term sustainability would be at risk; capacity that can be filled bynew missions.

5.1.2 Objectivesof the Concept

The Space Environment CapacityConcept is inherently interwoven with the wider policy domaintackling
approaches to ensure the safety and sustainability of space activities, a topic that has been discussed in
different international fora, most notably within UN COPUQOS, for decades.

A part of these discussions is aimed at improving compliance with guidelnes in view of ensuring safety
and long-term sustainability and are reflected through the Capacity Concept through a set of initial
assumptions in pursuit of its desired outcome:

0 Orbits represent a common pool resource as they are universally accessiblejot excludable and rival

(@]

The impact of a space mission on orbital capacity can be quantified and put incontext in relation to
all existing missions and the destination orbital environment

0 A space mission consumes capacity beyond its spatial dimensions
A haidesired outcome of the Space Environment CapacityConcept is to serve as a tool that enables:

transparent, objective and flexible measurementof the space environment capacity, leading to a safe
operational environment for all relevant actors and its Ismg-term sustainability for future generations.

Evflup!uiflvshfodz!j o! uf-ermsustarmbilityLéw Earth @ibissfar@snicutas ! t | mp o h
nptu! sfmfwbou! gp s-termiadplicadilityo libivayear, theé Cohcepp cam be applied to other
orbital regimes.
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5.2 Drivers & Challengesfor ThresholdbasedModelsin the Earth Orbital
Environment

In order to scrutinize the Concept, and to identify potential drivers, challenges, limits and future
perspectives,the Research team based on the undertaken preliminary analysis, undertookn open-ended
consultation campaign with 18 experts, representing 11 different international actors

Through these interviews, the research team gathered various perspective on a threshold-based
approach and the Space Environment CapacityConcept itself, roughlydivided into four pillars:

0 General comments following the presentation of the Concept;

0 Identified Blocking Points for further development and endorsement of the Concept
0 Identified Drivers for further development and endorsement of the Concept

0 The role of public actors in the further development and uptake of the Concept.

The outcomes of these consultations were analysed and translated into topics and questions for an

interactive online workshop that gathered the views and opinions of 27 participants who voted on and

discussed the implications and perspectives related to threshold-based models in the Earth orbital
environment at large while taking note of the developmentsleading to the Space Environment Capacity
Concept.

The five sessions of the workshop tackled:

0 Adequacy of the Existing Framework

0 Relevance & Effectiveness of Thresholebased Models;
0 Feasibility of a Thresholdbased Model;

0 Role of Public actors at Large

0 Future Evolution and Next Steps

A synthesis and an analysisof the outcomes of the interview campaign, the interactive workshop, and
internal reflections of the ESPI Research team are presented in the following sections.

An overview of the first session on theadequacy of the existing framework is presented in Section 3.4.

5.2.1 Relevance & Effectiveness of ThreshbbébsedModels

Through interviews,the message outlined by a number of stakeholders wasthat the underlying theoretical
model and calculations of both the capacity index as well as theavailable capacity would likely hinder the
perspectives of the Concept if imposed and defined from the very beginning especially in light of potential
industrial, commercial, political, a national security interests.

However, most stakeholders agreel that the general idea of a metrichased threshold-based model is an
interesting policy option that should be further pursued through a neutral and operended discussion,
whereby the theoretical background of the Space Environment CapacityConcept would provide a basis
for kickstarting discussions, elaborations, and negotiations.

Addressing the orbital environment from a physical and capacity perspective can help both public and

private actors to materialize the issue of space debris especially as pblic institutions (and the general

public at large) are not necessarily aware of the scope of the issue. Developing accurate numbers on the
capacity of orbital areas, including how crowded they are what capacity is left, and how each mission

affects the environment was considered highly relevant for both public and private actors.
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This sentiment was further affirmed by the interactive workshop whereu i V¥aluelbf defining maximum
orbital capacitiesLJ! xvbtéd!on and received a total score of 3.6 as presented in the below visualization:

There is a need to better share orbits

o | There s value in defining maximum.orbital capacities "
— ()
(@)} : et
@  Athreshold based model would help de;monmakers =2
T  develop and adopt better rules & regulations S
g Managing space environment capacity supports o
% sustainability of outer space V)
3.9
Exploitation of orbits is a topic of international
relevance
4.1

Figure 16: Relevance of threshold models for safe and sustainable orbital environments (aggregated
score of 23 votes)

Moreover,ui f I gbdu! ui f ! t uekploifatioh of wrbits is la topicuof ihtérnditional relevanckJ!
culminated in a score of 4.1/5, shows the broad recognition that conducting these discussions within
international fora is the preferred way forward in discussions on exploiting orbits end ensuring their
sustainability.

5.2.2 Feasibility of ThresholdbasedModels

As the relevance of thresholdbased models for orbital environments was generally affirmed both through

interviews as well as during the interactive workshop, the questionhas to move towards the feasibility of

frameworks using such a concept. A number of challenges and drivers were identified through individual
stakeholder interviews and internal brainstorming and finally tested during the interactive workshop.

Identified Challenges

In addition to the abovementioned challengerelated to the mathematical model and calculations of both
the capacity index as well as the available capacityranking as the second most relevant blocking point)
additional challenges were identifiedthroughout the study lifetime and were to a large extent confirmed
by the experts attending the workshop as presented below (where 1 equal least and 5 equals most
relevant).

Perhaps surprisingly, the complexity of maraging such a framework and the compatibility with existing
frameworks (e.g., the ITU frequency coordination) was considered the most relevant blocking point in the
eyes of the workshop experts. This clearly indicates that if a thresholdbased model is to be devised, it
needs to be done through a participatory process, with functionality and clarity taking precedence over
formalization, where all stakeholders understand the underlying mechanismsand rationales of the
framework.
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Fear of (ovenregulation and regulatory bottlene€ks

Disagreement on the technical factors and-calculations

m

Clash between fairness and sustainability

ﬂ

Lack of consensus on the saturation of orbits
3.5

Complexity of managing the framework (e.g. Compatibility)
38

Applying the concept to already existing / authorized systems
31

Issues related to data and.infermation sharing

m

Figure 17: Relevance of identified blocking points (Aggregated score of 21 votes)

Noting the legitimate concern over complexity, one needs to neverthelessemember that e.g. the ITU
faced (and continues to face) concerns overthe diomplexity of the tasks to be performed by the UniohJ
with various attempts for structural reforms throughout its lifetime, reminding us that even lessthan-
perfect systems can provide immense value for international collaboration and should continuously
improve .10

Applying the concept and framework to already existing and authorized systems (e.g deployed and
upcoming large constellations) was considered the lowest-scoring blocking point, which was in contrast
to many of the statements made during the interviews. Interesting to note that votes leadingto this
aggregate were almost equally divided between two poles and were nodistributed linearly as for most
other identified blocking points.

Participants seemed to believe the lack of consensus on the saturation of orbits isa legitimate concern
that any sort of a threshold-based framework could encounter, and despite notranking the highest, it is
somewhat counterintuitive considering the high concern among the participants themselves when asked
whether they are concerned about the saturation of orbits(see below).

Upon further reflection and discussions, the resultseems to be influenced by earlier discussions on the
disagreement over mathematical models and calculations, as the question was not understood as the
oversaturation of orbits per se but ratheras the (exact) level of their saturation.

Moreover, during the interviews, an oftencited concern was the potential rigidity with regard to an initially
efgjofel dBwbj mbcmf LY ps! dZGvmmL) dbgbdjuz! xjuijoluisftiop
Concept, as an example of a thresholdbased approach in the Earth orbital environmentjncludes flexibility

by designb t ! dzZBwb j mb c nbhsedb lprig-tkjmuenvirdinmentdl and technological trends thus

embedding another identified principle for managing a common dadividuals affected by operationafrules

can participate in modifying operational rules 3

1091TU,Final Acts of the Plenipotentiary Conference (Nice, 198@Y U, 1989).
110 Ostrom, supra note 100 at 2.
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0% 15°/o. €5°/u

Not concerned Slightly concerned Moderatel”oncerned

Quite Concerned Very Concerned
Figure 18: Level of concern about the saturation of orbits(Aggregated score of 20 votes)

Nevertheless, as pointed out by one of the participants, irrespective of theechnical blocking points,
political will ultimately holds the most weight. With enough political will at the highest levelof international
politics, a consensus on the technical issues could be achievedmuch sooner. This is in line with
conclusions developed among various common pool resource experts, whereby institutional change
occurs when relevant political actors perceivegains from such change.'!!

Identified Drivers

Following the discussion and elaboration on the blocking points the attention, therefore,turned to drivers
which could either spark or in some instances further catalyse political will towards considering a
threshold-based framework inspired by the Space Environment Capacity concept.

Figure 19: Relevance of identified drivers (Aggregated score of 21 votes)

As clearly demonstrated, the relevance of drivers is considered of lesser weight compared to the identified
blocking points across the board p nevertheless none of the drivers rankedn the lower half of relevance,
with the two lowest-scoring drivers receiving an aggregated score of 2.5 (whereby qual least relevant
and 5 equals most relevant). The fact that drivers score notably lower than blocking points can be, based
on discussions during the interview campaign, be assigned to the bleak perspectives of multilateral

WMBsvo! Bhsbxbm-1! dZTvt ubj o bRoohResobrpesy Cantexh Methods,m@! Qpmpp o dt LI ) 3114*!1 31! Boov
243p62 at 3.
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