ELINOR OSTROM GOES TO OUTER SPACE — AN ASSOCIATION OF
SPACE APPROPRIATORS

Shane Chaddha

Before 2009, the literature on space law simplgget that the growing
population of space debris congesting near-Eatitsois analogous to Garrett
Hardin’s Tragedy of the Commondhese works, however, failed to illustrate how,
if at all, the metaphorical model fits the actuglation and, in turn, explain the
challenges involved to address the debris probl@ime implication was that Earth’s
near orbits is a ‘common-pool resource’ (CPR) thaiild suffer from the
hypothesised ‘tragedies’ like all natural resoureelsl in common; that is to say, the
environmental degradation and eventual ruin oféseurce. To address these
concerns, this author has elsewhere scrutinisediflamworks and commons
solutions in the context of the space debris probleerifying the arguments from
earlier commentators that near-Earth orbits ispat® Commons’ that is susceptible
to environmental degradation caused by rationgdpdpnistically space actors
misusing and overexploiting the limited naturalo@ses. An attempt to determine
the appropriateness and feasibility of applyingditéis commons prescriptions to
avert the ‘tragedy’ by converting the institutiomalangement of outer space from the
existing common-property regime to either a privatt@perty or public- property
system has also been undertaken. However, chaligtige conventional wisdom
postulated by Hardin and his disciples is Elinotr@s, who was awarded the 2009
Nobel Prize in Economic Sciences for her analysélsweorks in economic
governanceé Supported by empirical evidence, she arguespflytentric
governance’, or ‘community-based governafidghder certain conditions
community users of the CPR could effectively proenatnd maintain the long-term
preservation of the resource for the benefit ohlesent and future generations by
constructing their regime framework; hereby minimgsor even eliminating the
necessity for intervention from the governmentamns external authority.

To complete this inquiry for alternative institutel arrangement to govern
outer space, this Paper considers Ostrom’s workgetd insights if her framework
for institutional design could provide a robust gmance regime that promotes the
optimal management and long-term safety and swidity of the Space Commons
for current and future space appropriators. To ¢nal this Paper is divided into three
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parts. Parts One and Two, respectively, scrutides&in’s Tragedy of the Commons
and Ostrom’s ‘design principles’. They examine strengths and weaknesses of each
author’s institutional solutions to control resaitesers from acting and behaving
opportunistically in their utility of the commonsdappropriation of its limited
resource units in order to avert the environmeshéglradation and possible ruin of
small-scale natural resources. Part Two also cersithe reasons why many
commentators since 1990 have departed from theetwional wisdom under the
Hardinian model to find Ostrom’s institutional argeement of “community-based
governance” as a compelling alternative to Hardgm&sscriptions for robust and
sustainable CPR regimes. Part Three applies Ostrdasign principles to the Earth’s
near orbits and the debris problem, determiningaphpropriateness and feasibility of
adopting Ostrom’s framework to provide an altenaatjovernance regime for the
Space Commons.

1. Part One — A Scrutiny of Hardin’s ‘Tragedy of the Commons’

1.1. The Hardinian Model

In his hypothetical thesis of th&ragedy of the Commaonsarrett Hardin
argued that communities sharing land-based comeswurces are interlocked into
an inevitable ‘tragedy’ that would lead to the roirall users as well as the
environmental destruction of that commons. Inst&asealth for all; there would be
wealth for none. The ‘tragedy’ occurs because tisgtutional arrangement for that
resource is a common-property regime. Hardin pasgalthat such governance
system permits rational actors to act and behaligidualistically for their own
short-term interests to the detriment of the loagrt collective interests of the
remaining resources users. These selfish actdtghaancentives to contribute to the
creation and maintenance of the resource andcassequence, act in ways which
not only leads to the depletion of the limited r@®es units but also the degradation
of that commons. As a result, all members of thamaoinity are left with outcomes
which are suboptimal to what they could have olggiby acting and behaving in a
cooperative manner. According to Hardin, the polilof users accepting voluntary
constraints to limit their appropriating activitiesthe resource units is not feasible:
‘With distribution systems, as with individual mbtg, good intentions are no
substitute for good performanée’He claims that the long-term reliance of such
restraint mechanisms is susceptible to the proloefnee-riding’, and would be self-
eliminating. An individual user, who is attracted to the mauiala to limit his
exploitative activities in order to minimise thdesfts of environmental deterioration
on the CPR, would later discover that his consargaictions does not confer him
with any benefits. Instead, the increase in thel@visity of the resource units rewards
self-interested users while the externalities ftbeir overuse are still borne by him.
The endeavours of that single actor to preservedhanons resource for the
collective interest of the present and future comityus thereby frustrat€dFree-
riders shall continue to exercise their commurgiits and behave opportunistically
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® TheTragedy of the CommorBupra note 5 at p. 1246; and Soro8sipra note 5 at p. 36.

2



when exploiting the resource systetoth sets of actors shall suffer a relativeifall
their respective incomes, howe¥eFo save the commons and avert the tragedy,
Hardin prescribes that the institutional arrangeinoéthat resource must undergo a
transformation. The common-property regime musies&ructured to either a private-
property or public-property arrangement.

For 40 years after its publication in 1968, theditsian ‘tragedy’ has often been
labelled by the academic community has ‘seminafl @quired reading for &l
Hardin’s article has been anthologised in overlmnmedred books, making it one of
the most reprinted article to appear in any sdieriticle'®. Economics, sociologists,
philosophers and theologians have devoted ento&dim explore the meaning and
implications of the Tragedy of the Common&’ The ‘tragedy of the commons’ has
been used to describe a number of diverse prollechaling famine in
overpopulated countries, urban crime, governmendbility to craft effective fiscal
budgets and limit their overspending, and problefriaternational cooperatidh By
in large, Hardin’s article “has been embraced sacaed text by scholars and
professionals in the practice of designing futdogothers and imposing their own
economic and environmental rationality on othelia®ystems of which they have
incomplete understanding and knowledgeAlthough regarded as authoritative and
seminal text, Hardin’$Tragedy of the Commonsuffers from many inaccuracies and
related-weaknesses. This section examines sonhesé triticisms justifying why the
model has received less favour in contemporary consniiterature, and political
scientists are avoiding Hardin’s commons presanmito find alternative solutions to
manage CPRs and potential environmental dilemmas.

1.1.1. Is the ‘tragedy’ inevitable?

In his article, as aforesaid, Hardin argued thatesth terrestrial-based resources
would result to overexploitation and misuse by-s#tirested users and thus its
ultimate environmental destructitdn Such outcome, or ‘tragedy’, ‘isevitable’
(emphasis added), and is by virtue of the commapgnty arrangement governing
and managing that resource. Hardin based his thasasparable, urging the reader to
imagine a pasture in medieval English thatislti in commah®. The italicised
expression should not be interpreted in its plardinary meaning. In his essay,
Hardin followed the erroneous understanding coethin the literature that common-
property is the same as open actestowever, Hardin corrected his omission. In his
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later work entitled Extension of ‘The Tragedy of the Commdandardin writes: ‘To
judge from the critical literature, the weightiesistake in my synthesizing paper was
the omission of the modifying adjective "unmanaféa correcting this omission,

one can generalize the practical conclusion inwlag: "A ‘managed commons'
describes either socialism or the privatism of #aterprise. Either one may work;
either one may fail: "The devil is in the detaiBut with an unmanaged commons,
you can forget about the devil: As overuse of resesireduces carrying capacity,
ruin is inevitable™’. In his original essay in 1968, Hardin was acaugtii describing
anopen accespasture. In other words, there were no well-defippperty rights
controlling access to and use of the pasture. $tevened by no one, and was free and
open to all graze their cattle and generate amiecthereoff. He assumed that
commons in rural England had no enforceable rule®me other restraints from the
number of cattle each resident is permitted to leefhe common pasture Taking

the view that each herdsman would try to keep asymattle as possible, Hardin then
examined when the ‘tragedy’ falls on this commamdi&rom the point of view of a
rational, yet self-interested, herder. Each regidemotivated to maximise his gain
for profit and such benefit by adding more cattietioe commons. That user receives
all of the proceeds from the sale of each additioatile, and suffers a fraction of the
cost from the environmental decline caused fromnheeased grazing. Motivated by
the short-term financial benefit from the salels# additional cattle than the long-
term sustainable use of the grazing |&fdbe rational herdsman therefore concludes
‘that the only sensible course for him to pursuiadd another animal to his herd.
And another; and another 2%’ This decision and behaviour by that single heisler
shared and repeated by each and every actor Ushgdstures. The process of
adding more cattle continues until the pasturegzigng availability is exhausted; thus,
leading to the destruction of the very land théderst depentf which becomes of

little or no further use to anyofte ‘Therein lies the tragedy’, Hardin concludes that
‘Each man is locked into a system that compelstbimcrease his herd without

limits — in a world that is limited. Ruin is thestaation toward which all men rush,
each pursing his own best interest in a societlylibkeves in the freedom of the
commons. Freedom in a commons brings ruin té*all’

Notwithstanding the claim that the ‘tragedy’ iswitable, Hardin provides no
empirical evidence to substantiate his conclusiblesmisapplied the fable and
misunderstood conditions of medieval English comsndduring the 1970s and
1980s, many historians and anthropologists haweisad Hardin’s historical
descriptions for being historical inaccuratePrior to 1968, many scholars such
Friedrich Engles had empirical studies of commub#ged regimes in parts of pre-
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capitalist Germany where resources users succhssfahaged and controlled
potential environmental problems through the immatation of appropriate and
viable rule€®. Engles’ findings of successful self-regulatignrbsource members
themselves were later supported by the academioncwrity. Cox, for example,
writes: ‘[W]hat existed in fact was not a ‘trageafythe commons’ but rather a
triumph: that for hundreds of years — and perhapsdands, although written
records do not exist to prove the longer era — laad managed successfully by
communities?’. She argues that Hardin’s fable of an English comsnwere
significantly different to that in modern times.& English commons was not ‘open-
access’ for individuals belonging to the generdiljgubut the rights of access and use
were limited to those who inherited or were grargech rights. Furthermore, the
English commons was not unregulated. There areuate@f commons users
developing and enforcing rules — known as “stirititagvhich restricted the number
of cattle the herdsman’s could keep and graze @palsture and were based on the
limited holding capacity of the resource. Abusé¢haf commons usually took in the
form of a private-property regime, whereby wealtheedowners deliberately put too
many animals onto the pasture to the detrimert@®pborer commoners, who could
do little to provide winter feed, as a means of kezeng their position in disputes
over the enclosed common lands in order to evatth From her findings, Cox
concludes that the environmental decline of mediEwnglish commons were not the
result of unlimited access as postulated by Hatalim rather the result of the
historical forces of the industrial revolution, agan reform, and improved
agricultural practices.

1.1.2. Are human beings selfish and unchanging?

Hardin’s application of applied behavioural economhieory and theoretical
game theory has led to another mistaken assumgbiadiuman beings are selfish and
unchanging; that their self-interest would mear thdividuals would act and behave
in a manner that advances or maximises their owefiievith little to no regard to
the impact their outcomes produces on societyvelscge®. In his fable, Hardin
asserts that it is the aim of every herdsman t@aedheir cattle on the pasture: ‘It is
to be expected that each herdsman will try to keesemany cattle as possible on the
commons. ... As a rational being, each herdsman seekaximize his gain’.
Hardin’s assertion that commons users would inblyjitact and behave
individualistically is unmerited. It goes againstg@rical findings showing that
humans are social beings. Although humans act ahdve selfishly when as an
individual, they can yet act altruistically and tbe common good when acting as a
collective unit’. Furthermore, there would have been practicatéititins inhibiting
the herdsman to behave in the manner Hardin destrite could not have done so
unless certain conditions existed. As Augus wri{¢gihere would have to be a market
for the cattle, and he would have to be focusedroducing for that market, not for
local consumption. He would have to have enougiitadap buy the additional cattle
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and the fodder they would need in winter. He wddgle to be able to hire workers to
care for the larger herd, build bigger barns, &td his desire for profit would have
to outweigh his interest in the long-term survighhis community*2,

1.1.3. ‘Tragedies’ of Hardin’s Commons Solutions

Another weakness concerns the solutions Hardircpbes in order to save the
commons and avert the ‘tragedy’. He presents trethaugh they are panaceas to
save the resource system from environmental destnj@and excludes the possibility
that alternative institutional arrangements exigt ean successfully manage the
commons. From a scrutiny of his article, it is amgmt that Hardin provides no
evidence to support his claim that environmental ai the shared resources is
inevitableunder a CPR arrangement. As seen above, empiesaarch dated before
the publication of thélragedy of the Commonkave described situations where
community members of scale-small resources haveesafully established self-
governing institutions that were robust and comsé@the behaviour of resources
actors from acting opportunistically through theasnsumptive appropriation of the
available resource units, which in turn averted‘ttegedy of the commons’, and
promoted the long-term sustainability of the resear Furthermore, there is no
objective reasoning explaining how either a priai@perty or public property
system would avoid the tragedy. Hardin simply v&it¥/e must admit that our legal
system of private property plus inheritance is ahjg- but we put up with it because
we are not convinced, at the moment, that anyoeenvanted a better system. The
alternative of the commons is too horrifying to tmmplate. Injustice is preferable to
total ruin®®, He further states that change of the existingmomproperty
arrangement must be instituted by ‘whatever foreg tre required to make the
change stick”. In other words, ‘if ruin is to be avoided in @aded world, people
must be responsive to a coercive force outside theividual psyches, a “Leviathan”,
to use Hobbes’ term¥. As a disciple of the ‘Prisoners’ Dilemma’ and tRational
Choice Theory’ which influenced his hypothesis, diablindly follows the
conventional wisdom that &éviathan; or ‘coercive force’, through an external
entity is necessary to internalise the environmeamsts produced by the
overexploitation and misuse of the commons fromat®nal, yet selfish usefs
Albeit he concedes that such third-party regulatamytrol can be suboptimal, Hardin
takes the view that such shortcomings should legdt#dd since the alternative
outcome under a common-property regime is ‘tooifyimg to contemplate”. The
logic of Hardin’s commons solutions is the poligggcription that privatisation or
nationalisation can provide a robust institutiorgime that successfully manages
and promotes the sustainability of the resourceofding to the Hardinian school of
thought, these property-rights systems provideritices for private owners and
regulatory agencies to internalise the externalgienerated from the exploitation of

32 The Myth of the Tragedy of the Commdhispra note 25.
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the resource by prescribing rules restraining aibiisy and utility*®. Proponents of
private property regimes take the view that thecation of ownership rights over
areas to individual actors would instil ‘intringesponsibility’, which in turn would
lead to sustainable choice-making outcomes beirterbg those usets In other
words, being solely accountable for those extetiralfrom the overexploitation and
misuse over the assigned area should encourageitiage owner to exercise good
decision-making choices. In order to preserve tloeaed region for his future
generations, the actor would behave conservatamdlyact efficiently by ensuring

that his appropriation acts are within the holdamgl regenerative capabilities of his
enclosed aré. Private rights, therefore, could be a catalystyoting

‘environmental behavioural reform’, where a ratiopvate owner would behave
conversably over his vested property and act agogtd his long-term economic
interest for the long-term benefits. The net refomthis behavioural change is the
sustainable management, and the owner’s futurergigomes’ enjoyment in the use, of
the enclosed area. Proponent of the public proggdiem, on the hand, would argue
that the government or some public agency should the shared resources on trust,
acting as a trustee that is vested the authorityanage the system, to regulate access
and govern operational use and the activities uakien by users in order to ensure its
environmental preservation for current and futieadficiaries. The rationale for
public management is the presumption that ratiansdrs cannot be trusted to
constraint their own appropriation activities, daadooperatively behave and act for
the mutual benefit of the remaining users for loeign environmental sustainability
of the shared resource. An external actor is nacg$s develop a system of rules and
decision-making procedures to regulate access @rdee use, and to protect actors
themselves from their own destructive behaviougsaations’. However, an
underlying assumption in Hardin’s hypothesis ig thase incentives would be absent
or weak for other property-rights regimie<Extensive empirical studies have,
however, unequivocally found that the proposedgygtirescriptions would not
always lead to the sustainable management of gmired®. An appraisal of Young's
works shall show that, paradoxically, such systefmivate property or public
property can generate their own ‘tragedies’ whiakihbeen known to be equally
severe to the ‘tragedy of the commons’, and bewadedle for the number of
environmental resource systems that have beendrimiewing the privatising or
nationalising the commofis

1.1.3.1. ‘The Tragedy of Private Property’

In his works, Young takes the view that the peredilenefits of privatisation
of the commons are not quite as simple as theatitez of natural resources would
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convey. He argues that there are three pertinefigms which, if taken together, can
lead to the ‘tragedy’ of the private property theg just worrisome from societal
perspective as the tragedy of commdnsThe first mechanism is what Young calls:
‘killing the goose that lays the golden the goleégyy’. Here, rational private owners
of the enclosed area have short-time horizon andteation to confer the rights over
the property to a later generation. They attribess value to the benefits they expect
to receive in the distant future and more valu¢henbenefits in the immediate
future®®. Under such conditions, these actors would hagéntentive to consume the
entire resource of its units, invest the procead®ime alternative goods or services
sector that has a higher rate of return, and te#nhe land that they have been
allocated for some other purpose than originalgdug\ccording to Young, this type
of strategic behaviour would particularly be app®ain settings ‘...where the
resources in question grow or develop slowly, tivaer has a high rate of discount
with respect to time, there are investment optibias seem likely to produce higher
rates of return, and there are few if any publgutations regarding the destruction of
the resource itseff’.

Young's second criticism is that private propeggimes fail to consider non-
market values, favouring those values which onlylma commodified or made
marketable relatively easily and inexpensively. Magsources systems can be used
for wide range of purposes. Conventional use oféiseurce units may have well-
developed markets and so the goods and servicdaqad can be easily quantified.
The different range of goods and services prodbeeduse of alternative uses of the
resource, on the other hand, may be harder to califiyremd therefore subject to the
market forces of supply and demand than productsrgéed from the conventional
use. Under such private property- arrangementsemaare incentivised to
consumptively use the resource. They are encouttagasour some uses of the
resource which have market value at the expensaethefs uses that are non-
consumptive and in turn less profitable and readifyketable. As Young explains,
‘[t]he result, again, is a practice that is costlysociety, even though it makes sense
from the perspective of the rational owrfér

The third problem that Young identifies is the uainded side effects which are
a by-product following the institution of a privgteoperty system. He writes:
‘Whereas commaodification is about the choices tivaters make regarding
alternative uses of their own resources, unintersitbel effects or externalities have to
do with impacts on the welfare of others flowingrr choices about the use of
resources”. Such externalities generated from the appropriadkctivities on small-
scale resource systems can contribute to the emaiatal consequences at a larger-
scale, and thus the environmental costs sharedenyb®@rs of society are destined to
become even more costly. For example, the destruofiforests can attribute the
increase of carbon dioxide emitted into the atmespland therefore contribute to
global climate change. To address the problemaoistsoundary pollution, public
regulations that impose restrictions on the behavid owners or users of private
property are required. As Young provides, ‘No aked regulations that are
introduced specifically to constrain or limit theictivities. But so long as private

“5 Governing the Commons: The Evolution of Institwugifer Collective ActionSupra note 4 at p. 34.
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property remains a widespread system of rights rgavg human—environment
relations, rising interdependencies among the mesrifesociety will dictate the need
to find ways to impose increasingly restrictiveeulimiting the freedom of owners of
private property to do as they please regardingitieeof their property®. This
reinforces the argument that privatisation alonesdaot provide a clear-cut solution
to deal with collection-action problems and envir@amtal dilemmas affecting natural
resource systems.

From the commons literature, another closely-assediside effect with the
privatisation of the commons is the ‘tragedy opadissession’. Historical accounts of
local commons being privatised illustrate thatrgdacollection of users, who
previously enjoyed access to that resource syshehappropriation rights of the
consumable resource units, were dispossasdeat those who were subsequently
excluded, many resource users were better off lyidg greater benefits under the
initial CPR regime. As Vogler writes, “[flor thosdlagers that did, enclosure
solution frequently resulted in destitution andrtcreasing disparities of wealth, but
the effects were offloaded onto the local parishesulted in bands of ‘sturdy
beggars’ who roamed Elizabethan Engl&hd”

1.1.3.2. ‘The Tragedy of Public Property’

In his works, Young postulates that there is agdygof public property that
parallels and is equally severe to the tragedigsetommons and private property.
The environmental ruin of natural resources undemtanagement of an external
actor is the result of government failures. Youdentifies three types of government
failures that are most relevant to the tragedyuliflip property. The first form is
referred to as ‘gridlock’ which occurs in all patdl systems, and is the result of a
breakdown during the policy-making procedures kar manifests in either
paralysis or complicated compromises. Paralysigesumit at both the legislative level
and the executive level where many influential extw coalitions consisting of
influential actors are able to form blocking caalits but few are in a position to form
winning coalitions. The most common outcome in ¢h&ituations is the strong
preference to preserve the status quo; whethercuaise of action promotes the
sustainability of the resource is immaterial. Auewle of gridlock that Young
provides is the inability of the U.S. Senate tafyahe UN Convention on the Law of
Sea 1982, even though it has had received the supportath the Republican and
Democratic presidents and was favoured by the ritgjofr senatory’. Gridlock may
also arise in cases where the development of coatpti compromises that work in a
political sense but generate consequences whigbrabéematic for the successful
governance of human activities on resouttes

Another type of government failure that may leathtragedy of public
domain is corruption. Corruption in this sense nsethat policies formed provide
preferential treatment such as subsidises, re@duxceates and other benefits which are
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1 Vogler, J. 2002The Global Commons: Environmental and TechnologBmternance2™ ed. John
and Sons Ltd: Chichester at p. 13.

> |pid.

%3 United Nations Convention on the Law of Sea 198Z.0NF.62/122. October 7, 1982.

** Land use, environmental change, and sustainabkatement: the role of institutional diagnostics.
Supra note 36 at p. 74.

*bid, p. 74.



in the interest of influential stakeholders whoideto the use of the resource. In
exchange, these certain group of users would pedessting and mutually supportive
relationships to executive bodies through lobfi@sexample. Such relationships can
however pose as a substantial barrier towardsisabihty, increasing the difficulty
for legislators to change the course of policiegcivinegarded as outdated and
inappropriate for effective governance of the resel.

The third type of government failure identified ¥gung is what he calls
‘institutional arthritis’. He explains: ‘Unlike gdiock, which results from the inability
to create winning coalitions, arthritis resultsnirthe entrenchment of defenders of
the status quo in legislative settings and thefioaion of bureaucracies responsible
for the implementation of policies. The result f®am of path dependency leading to
the perpetuation of the status quo regardlesseotdnsequences for sustainabifify’

In other words, the emergence of institutional réith) if left unaddressed, gradually
results to the declining capacity of public regatatto respond to abrupt changes in a
nimble fashion, to engage in ‘adaptive governanc@ccordingly deal with those
problems, and to address longer-term issues aftgtitie resource in a timely
manner®.

1.1.4. Hardin's Metaphor — Pseudo-Science and Its HarmfuUse in
Real-world Situations

An appraisal of Young's works shows that systemgrivfate property-rights or
public property-rights can generate their own ‘adigs’ which parallels to the
‘tragedy of the commons’. Though each has diffecemtditions which would trigger
such its respective occurrence, ‘....the tragedigwighte property and the public
domain are every bit as worrisome from the perspecf social welfare as the
tragedy of the commons, especially as we endedweachieve sustainability in an
era of globalization and global environmental cleifigAccordingly, Hardin’s
conclusion that ‘freedom in the commons brings taiall’, including his commons
solutions that privatisation or nationalisatioracshared terrestrial resources, would
lead to its optimal management are unsafe. EmpeMdence demonstrates that such
policy recommendations are not universally compatib real-world situations. There
are complex interactions between and among mangr&awhich affect the
robustness and effectiveness of institutional greaments to govern and regulate a
natural resource successfully. Such factors inctbhdepeculiar physical
characteristics of the resource; the prevailingausary norms affecting access and
operational use; and the socio-economic conditibaenyet al’s research, for
example, illustrates that success in the governahoesource access and uses and
actors themselves is not universally contingenhaity particular type of property-
rights regime. Common-property, private propertyd aublic property have all been
associated both with success and faffuigloreover, it should not be presumed that a
‘monocentric regime’; that is a singular institutad arrangement, must be instituted
in order to achieve the optimal management ofdhe-based resource concerned.
For such success to be achieved, it might be nagessdevelop and implement a
‘polycentric regime’; that is a multi-layered gowance structure that emerges two or

*%|bid, p. 74.
*|bid, p. 74.
%8 |bid, p. 75.
*9|bid, p. 68.
0 Feeny et alSupra note 16 at p. 12.
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more of the conventional property-rights systensswussed, especially where the
resource in question is a complex, multi-level egssuch as a global commons with
a complex, multi-level problePh Such institutional approach fosters a co-
management arrangement whereby authority overaggglaccess and use of the
commons resource is vested to more than one eatitydoes not exclude resource
stakeholders like individuals, communities and gorernmental organisations from
working cooperatively with regional authorities amational governments to tackle
overexploitation and misuse.

Contrary to some members of the scholarly commuititan be argued that
Hardin’s thought-experiment is not scierper sebut pseudo-sciente The model is
insightful but incomplete. The conclusion that §dem in the commons brings ruin
to all’ and thus lead to the environmental ruin dedtruction of natural resources is
contingent on a number of unproved assumptiongildfarhypothetical metaphor is
therefore overly-simplistic. It overlooks the impamce on the capacity of institutional
arrangements to exclude unauthorised actors aogessd using the resource, and
regulate authorised actors’ appropriation actigitiehe model moreover neglects the
implications of socio-economic, political and cu#ilfactors on the decision-making
choices and the patterns of behaviour and actieswurce users exhibit in their day-
to-day operational use. From the commons literaemirical studies have found
that a positive correlation in terms of the propeights regime governing the
resources and the resulting outcomes that Harduesr that is, the self-serving
behaviour of rational actors to overexploit andusesthe resource and the inevitable
consequence of the ‘tragedy of the commons’- cabaalrawn. The Hardinian
hypothesis accordingly breaks down in real-wortdaions — ‘no single metaphor
can tell the full story®. Despite this, thélragedy of the Commonis taken as the
starting point in institutional approaches to de#h collective-action problems.
Consequently, the commons solutions proposed bgiRlare still used today and
adopted by policy-makers ranging from national gomeents, regional authorities
through to international organisations like thetgdiNations in order to support the
private ownership and nationalisation of land-bassturce systems.

According to post-Hardinian and related politicaiesice literature, an
underpinning reason why there is still uncriticeteptance with theories of collective
action like theTragedy of Commongind theéPrisoner’s Dilemma’in decision-
making outcomes can be attributable to the pergaadiects metaphors generate
when they are used as modélsakoff and Johnson take the view that metaphas a
‘...one of the important tools for trying to compraklepartially what cannot be
comprehend totally: our feelings, aesthetic expeee, moral practices, and spiritual

®1 Ostrom, E. 2009 Polycentric Approach for Coping with Climate ClganBackground paper to the
2010 World Development Report. Policy Research \grlPaper 5095.

%2 Feeny et alSupra note 16 at p. 2.

bid, pp. 12 — 14.

% For exampleGoverning the Commons: The Evolution of Instituiésr Collective ActionSupra,
note 2 at pp. 7 — 8; Dowding, K. Model or MetaphAr@ritical Review of Policy Network Approach.
1995. Political Studies, Vol. XLIII, pp. 136 — 15&n. Hulst, M.JThe Heart of the Matter: Decision
Making Caught in Metaphor2005 ECPR Joint Session of Workshops. Paper fakgthops on
Metaphors in Political Science. 14-19 April. Graaa8pain. Available from:
http://eis.bris.ac.uk/~potfc/Granada/Papers/Varitpdé Date Accessed: 06/02/2013; and Yanow, D.
Cognitive Meets Action: Metaphors as Models of Btatlels for 2005 ECPR Joint Session of
Workshops. Paper for Workshops on Metaphors irtiPaliScience. 14-19 April. Granada, Spain.
Available from:http://eis.bris.ac.uk/~potfc/Granada/Papers/Yandfvpate Accessed: 06/02/2013.
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awarenes$&®. Whilst they are heuristically useful, the userataphors in science is
challenging®. When models are used as metaphors, the similzttyeen one or two
characteristics in a natural setting and one ordiaracteristics in a model are
usually drawn by the author. By making similaritietween settings, the purpose of
that metaphorical model is intended to convey imftion in graphical forft.

However, such intention cannot be conveyed unlessharacteristics between real-
world situations and the model are perfect, wheddk the author to go far to say that
that fitis the same in both situatidtisin the context of CPR dilemmas, the effect of
such similarities between individuals actor collegly consuming the available
resource units in real-world situations with thdiwidual actors suboptimal managing
and using the resource in the model, and sayirtghibaeal-world setting is an exact
fit to the model, the author wishes to invoke timage of théTragedy of the
Commons*‘....an image of helpless individuals caught in an imakte process of
destroying their own resource@mphasis adde?f) However, the use of metaphors is
always partid. As Jue argues, the same metaphor can be usediiiety of ways,
none of which require perfect fit of between thiisgs concerned, and still provide
some utility under specific circumstances, This barseen with Hardin"§ragedy of
the Commonsivhich has been has become part of the conventissdbm in
environmental studies, resource science and pamynomics, ecology, and political
science and is featured in a number of textbBoR® that end, it is said that
‘metaphoric language seems to produce the oppeiéget that scientific language
strives for, allowing for the very play of meanitigt scientific language seeks to root
out in its quest to establish stable and unambigueaning™.

Such models can accordingly be so dangerous wiegratie used
metaphorically as the basis for policy-making diecis. They are over-simplified
notions of a problem affecting a given arena-sgtivhich can lead to an inadequate
understanding of the actual issues involved antljrim false policy recommendations
being prescribed. For example, in his original gskardin merely asserts that
systems of private property or public property tggban save the commons and avert
the ‘tragedy’ but says nothing on how to constsuiath institutional arrangement to
optimise the efficiency of the regime. As Ostronites, ‘An assertion that central
regulation is necessary tell us nothing about thg avcentral agency should be
constituted, what authority it should have, howlIthets on its authority should be
maintained, how it will obtain information, or hatg agents should be selected,
motivated to do their work, and have their perfanoes monitored and rewarded or
sanctioned. An assertion that the imposition ofgie property rights is necessary tell
us nothing about how that bundle of rights is talbéned, how the various attributes
of the goods involved will be measured, who wilyfar the costs of excluding non-
owners from access, how conflicts over rights bdladjudicated, or how the residual

% Lakoff and Johnson cited by Jue. See: Jue, M.ifRjayith Metaphor: The effects, problems, and
appeal of using a theater metaphor to frame a tagical understanding of consciousness.
Explorations: An Undergraduate Research Journ&i7 20p. 97 — 110 at p. 97.

% Jue.Ibid.

67 Governing the Commons: The Evolution of Institugifer Collective ActionSupra, note 3 at pp. 7 —
8.

% Jue.Supra note 65 at p. 97 — 98.

%9 Governing the Commons: The Evolution of Institwugiéor Collective ActionSupra, note 3 at p.8.
% Jue.Supra note 65 at p. 97 — 98.

"L Feeny et alSupra note 15 p. 2.

2 Jue.Supra note 65 at p. 97 — 98.
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interests of the right-holders in the resourceesysitself will be organized®
Notwithstanding these weakness, policy analyst doellying on models and
allegories like théTragedy of the Commonand‘Prisoner’s Dilemma’without
critically examining whether the metaphor fits wiklie actual real-world situations.
As Ostrom warns, relying on such metaphors asdtedation for policy advice can
lead to results substantially different from thpsesumed to be likef§. This is
because ‘...there are no panaceas in the sense géganescriptions that will allow
us to avoid the tragedies of commons, private,@ric property. The success or
effectiveness of specific solutions is normallyattetined by a combination of
conditions occurring in real-world situatiofrs’

1.2.Part Two — A Scrutiny of Ostrom’s Design Principles

Part One critically examined Garrett’'s Hardin’s blpetical model called the
‘Tragedy of the Commanslardin’s metaphorical model of CPRs sufferingrir this
inevitable ‘trap’ if not owned privately or by arteal authority was the conventional
wisdom for over 40 years. It was argued howeverttirmHardinian model is pseudo-
science, and could be harmful if used as the fatimaf policy-making outcomes
for real-world situations. One the one hand, Haedlopted a number of unproved
assumptions in the formulation of his thesis. Gmndther hand, albeit empirical
studies do exist where he is correct, Hardin reprisg that thétragedy’ as a
universal phenomenon is a significant challengedbas against findings from field
settings.

This Part considers the works of an alternativeerty-right theorist for a
robust and sustainable institutional arrangemaattghccessfully govern commons
resources and manages environmental problemsmiinates Elinor Ostrom, who
was awarded the 2009 Nobel Prize in Economic Seefar her analyses and works
in economic governance. Having examined Hardifragedy of the Commonand
its weaknesses, this section focuses on Ostrotetafure to justify the reasons why
later works find her governance approach to CPRagament as a compelling
alternative to Hardin’s. It assesses Ostrom’s &fftwr contribute to the development
of the theory of self-organisation and self-goveweathrough empirically-supported
findings. It discusses Ostrom’s attempts to exphaiw it is possible for some
communities to optimally govern and mange CPRsathdrs do not, and identifies
the underlying ‘design principles’ of the institutis used by those communities who
successfully sustained their own CPRs over an detéperiod of time, and why
these factors may affect users’ actions and bebevio continue investing time and
effort to manage their own resources. This sedtien thoroughly scrutinises
Ostrom’s ‘design principles’, assessing the cstits on its actual capacity and
compatibility to yield a robust and sustainablditosonal regime to govern local and
global commons resources.

In her book entitledGoverning the Commons: The Evolution of Institugitor
Collective Actioh Ostrom challenges the conventional wisdom oftaedinian
model that common-pool resources are trapped ineitable environmental
‘tragedy’, and should be regulated by either cémtughorities or private owners. She
sets a study that explains how groups of indivigirainterdependent settings can

3 Governing the Commons: The Evolution of Institugifor Collective ActionSupra note 3 pp. 22.
74 i
Ibid, p. 23.
> Governing the Commons: The Evolution of Institwuifer Collective ActionSupra, note 3 at pp. 25
- 22.
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optimally govern and manage shared natural ressihemselves to continuously
produce joints benefits when all face the temptatmfree-ride, shirk, or otherwise
act and behave opportunistically. However, to utadkerthis inquiry, Ostrom’s
research approach is very different to that of degsical economists such as Hardin
and his disciples. She generates her insights amdwsions from actual on-the-field
case studies, rather from the application of thezalemodels utilised by economists,
like game theory, which mistakenly presumes thatattors concerned are
homogenous in terms of their capital, skills, cidtwiews and knowledge of the
resource system and its environment. These theamiasldition, assume that human
beings are selfish and unchanging; and that tle#fiirgerest would mean that
individuals would act and behave in a manner tdaaaces or maximises their own
benefits with little to no regard to the impactitr@itcomes produces on society as a
whole’®. Ostrom, on the hand, assumes that individualsairérational and act and
behave individualistically for their own gain asspdated under the Hardinian
‘tragedy’, but have sufficient capacity to reason &y to solve problems as
effectively as they can. This presumption enabisd combine the literature of
scholars interested in institutional arrangements the strategies used by political
scientists for field settings to ascertain whatyems individuals are faced in CPR
situations, and what factors may incentivise oedgtdividuals for their efforts to
resolve those problerfis In fact, with this assumption, Ostrom’s empirifiatlings
illustrate that humans, when acting as individuditees, can act and behave
opportunistically and in turn wilfully close theiminds to the long-term, mutual
interests of other resource users for resourcaisiatlity. These same individuals
are, nonetheless, capable to act altruisticallyvatantarily forgo short-term benefits
for the common good providing the community of t@se actors cooperate and
acting as a collective unit. These actors woulderfakntingent strategies”, than
independent strategies. “Contingent strategiestafmed as ‘...a whole plan of
actions that are contingent in the woffd/An example of a “contingent strategy” is
the ‘tit-for-tat’ game, whereby an individual wouddiopt a cooperative strategy in the
first round of interaction and then reciprocate dlbBons and behaviour of others in
future round&’. According to Ostrom, because CPR settings exterdtime,
individuals may make contingent commitments toipgudte in and comply with the
rule-in-use under the communal-property regime joiiag these individuals believe
that other resource members would reciprocate catipe by behaving and acting in
the manner expected, and that the long-term berfedin participation in and
observance to the regime outweigh the potentiagtitsrwhich would otherwise have
been generated from independent strat&yies

Ostrom, furthermore, goes against the dogma ofdetimakers to make policy
outcomes concerning institutional reform shouldbsed on metaphorical models,
and the dichotomy between Hardin’s common solutam&yood” and other types of
institutional regimes which are beyond the conwerdl wisdom as being “bad” in the
absence of some on-the-field analyses on theutistital performance of these

® Heine, JA Nobel Prize for Political Scienc&he Hindu. November 14, 2009.

" Governing the Commons: The Evolution of Institwugitor Collective ActionSupra, note 3 at pp. 25
— 26.

8 Governing the Commons: The Evolution of Institwugiéor Collective ActionSupra, note 3 at pp. 36
- 37.

9 Axelrod, R. 1984The Evolution of CooperatioBasic Books: New York.

8 Governing the Commons: The Evolution of Institwuifer Collective ActionSupra, note 3 at pp. 36
— 37; and Cole, D.H. 200&o0llution and Property: Comparing Ownership Instituns for
Environmental PropertyCambridge University Press: Cambridge at p. 123.
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regimes. As discussed above, she is of the opth&inmodels are useful in policy
analysis when they are well-tailored to the patéicproblem at hand. Models are
however used inappropriately when applied to thdysbf problematic situations that
do not closely fit the assumptions of the m&télhrough her empirical research,
Ostrom finds that where a resource produces aesiugluable resource unit with a
high level of predictability known to all participts, it is possible to implement
Hardin’s commons prescriptions. That is to sayjdweise marketable rights or other
simple allocation rules that enable individualsrtake efficient long-term use of the
resource. On the other hand, in CPR situations eviier community of users do not
know who is in their group, there no feedback mvpted on individual actions, and
actors cannot communicate with each other wouldltre@sthe overexploitation of the
limited resource units and misuse of the commaedfit. In such real-world
situations, these group of appropriators ‘...do wohse game theory predicts and fit
the behaviour predicted by Hardifi’Hardin’s hypothesised ‘tragedy’ might also
occur when there are one or more external entitrtes, are stakeholders to the CPR
but are outside the community’s social-economidesys restrict the autonomy of the
community’s to craft their own institutions and nagement policies by imposing
their solutions, exerting political power or chamgithe rules in order to gain an
advantage for themselves. Ostrom demonstratesibsitcommon resources are
well-managed when those who stand to benefit asedo the resource and to each
other. Under certain conditions, the communityrof#-scale actors can embrace
their local knowledge and draw upon their persdaliliarity in using the resource
to tailor an institutional arrangement that accordates to the peculiarities of that
common&*, They can devise effective rules regulating itsrafion; impose
graduated sanctions against ‘free-riders’; anddosylstems of communication and
coordination between users, which are aimed to ptermmust and reciprocity of
action amongst the community in order to equitanigl sustainably manage a scarce
commons for the mutual interests ofall

Ostrom concedes, however, that a set of speciliés explaining why some
CPRs are robust and others fragile could not caotiigrbe developed. She states:
‘Although the particular rules that are used witthiase various settings cannot
provide the basis for an explanation of the ingtnal robustness and sustainability
across these CPRs, part of the explanation tHétn is based on the fact that the
particular rules differ. The differences in thetmandar rules take into account specific
attributes of the related physical systems, cultuisavs of the world, and economic
and political relationships that exist in the sejtiWithout different rules,
appropriators could not take advantage of the pedi¢atures of a local CPR or avoid

81 Ostrom, EDoing Institutional Analysis: Digging Deeper TharaMets and Hierarchiedn: Menard
and M. M. Shirley (eds.). 2005. Handbook of Newtitnional Economics. Chapter 30, pp. 819 — 848
at p. 827. Springer: The Netherlands.

8 Doing Institutional Analysis: Digging Deeper TharaMets and Hierarchiesbid at p. 841; and
Basurto, X. and E. Ostrom. The Core Challenges afing Beyond Garrett Hardidournal of

Natural Research Policy Resear@009, Vol. 1(3), pp. 255 — 259 at p. 256.

8 Basurto and Ostrontbid, p. 255.

8 |bid; Ostrom, EThe Rudiments of a Theory of the Origins, Surviamat| Performance of Common-
Property Institutionsin: Bromley, D.W. (ed). 1992. Making the Commomkeory, Practice and
Policy. Institution for Contemporary Studies: Saari€isco. Chapter 3, pp. 41 — 59; and Bollier, D.
Elinor Ostrom and the Digital CommanSorbes.com October 13, 2009. Available from:
http://www.forbes.com/2009/10/13/open-source-nettradity-elinor-ostrom-nobel-opinions-
contributors-david-bollier.htmDate Accessed: 13/10/2009.

% Bollier. Ibid.

15



potential pitfalls that might be encountered in er#ing but not other€. Ostrom is,
accordingly, of the opinion that given these peities characters unique to
individual natural resource systems, it would betaken to expect the discovery of a
single best formula or a set of optimal mechanidmascan apply universally to
commons situations and foster an effective govera@amd management institutional
arrangemefif. Instead of details of specific rules, Ostrom plates that there are
seven “design principles”, including an eighth fanger and complex resources
systems, which are generally present in most ofathg-enduring CPR institutions
studied. Here, “design principle” is to be takemtean as ‘...an essential element or
condition that helps to account for the succesheade institutions in sustaining the
CPRs and gaining the compliance of generation géaeration of participants to the
rules-in-use®®. The design principles of robust CPR instituti@srom identified are
listed as follows:

1. Clearly defined boundaries.There are rules laid down defining the boundaofes
the CPR itself, and who can access and have riglagpropriate the resource
units from the CPR.

2. Congruence between appropriation and provision rule and local conditions.
Appropriation rules restricting time, place, teclogyy, and, or, quantity of
resource units are related to local conditionstartovision rules requiring
labour, materials, and, or, money.

3. Collective-choice arrangementsMost actors affected by operational rules can
participate in modifying operational rules.

4. Monitoring to ensure rule-compliance.Monitors, who actively audit CPR
conditions and appropriators’ behaviour, are actahla to the appropriators or
are the appropriators.

5. Graduated sanctions for non-complianceUsers who violate operational rules
are likely to be assessed graduated sanctionsr{degeon the seriousness and
context of the offence) by other participants, ffic@ls accountable to these
participants, or by both.

6. Conflict-resolution mechanisms.Appropriators and their officials have rapid
access to low-cost local arenas to resolve cosféiotong appropriators or
between appropriators and officials.

7. Minimal recognition of rights to organise. The rights of resource actors to
devise their own institutions are not challengeckternal governmental
authorities.

8 Governing the Commons: The Evolution of Institwugifer Collective ActionSupra note 3 at p. 89.
8 McGinnis, M. and E. Ostronwill Lessons from Small-Scale Social Dilemmas Sdalein: Biel,
A., Eek. D., Garling, T., and M. Gustafson (ed€)0& New Issues and Paradigms in Research on
Social Dilemmas. Chapter 12, pp. 189 — 211 at B. $@ringer.

8 Governing the Commons: The Evolution of Institwuifer Collective ActionSupra note 3 at p. 90.
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8. Nested enterprises for larger, complex resource sgsns. Appropriation,
provision, monitoring, enforcement, conflict redadn, and governance activities
are organised in multiple layers of nested entsegti

The publication of Ostrom’sGoverning the Commons: The Evolution of
Institutions for Collective Actiorwas a welcomed departure from the conventional
wisdom of theTragedy of the Commongostulated by Hardin and his disciples.
Based on the literature before and after Ostromtdipation, a reader of common-
property management may reasonably conclude thagubcess of community-based
governance is contingent upon the essential camdiliat resources users are free
from intervention by external agents. Ostrom’s gsidowever show that this
conclusion is not wholly accurate. Although there @ertain circumstances where it
is possible for local communities who are usersnoéll-scale resources to
successfully manage that system providing they laatenomy to craft their own
institutions and rules, the absence or lack ofrugetion from external authorities
might not necessarily lead to durable communahgesment®’. The peculiar
characteristics of the resource system, the rulesenand the attributes of the
community are important factors which have a roléhe design and implementation
of the governance regirffe An interaction between local users and officistharities
and other external agents in decision-making ouesomight optimally lead to the
effective control and regulation of larger and céempesources. Such polycentric
approach to governance has its strengths, andéhotibe immediately discounted
as a viable institutional designPolicy-makers are hereby reminded that, as the
“design principles” suggest, the requirements ler ihstitutional arrangement must
change according to the diversity of individual GR#d to the responses to
ecological structures and cultural norms.

Ostrom’s Governing the Commohwas a catalyst for the development of the
theory of self-governance and self-organisation, iarturn an improved
understanding to the problems of collective acbio@PR settings. Since 1990, the
methodological scope on the study of shared natesalurce systems has broadened.
Later scholars are harnessing the utility of inaghlinary research by attempting
cross-fertilisation of the conventional theoriexofiective action with other
disciplines. It is hoped that such interaction with disciplines would yield fresh
insights on the role of property-rights systemsdtve the problem of the tragedy of
the commons in CPR arrangements, and the effeetisephative institutional regimes
as an effort to incentivise resource users to noi@sgrable outcomes which promotes

8 Berge, E and F. van Laerhoven. Editorial: Govegriire Commons for two decades: a complex
story.International Journal of the Commar011, Vol. 5(2), pp. 160 — 187 at p. 162.

% Doing Institutional Analysis: Digging Deeper TharaMets and HierarchiesSupra note 80.

1 For example, Ostrom in later works argues thal supolycentric approach could efficiently deal the
global problem of climate change. Commenting onsthengths of such regime, she states: ‘The
advantage of a polycentric approach is that it arages experimental efforts at multiple levelsyad

as the development of methods for assessing thefiteeand costs of particular strategies adopted in
one type of ecosystem and comparing these withtsasltained in other ecosystems. A strong
commitment to finding ways of reducing individuahissions is an important element for coping with
climate change. Building such a commitment, andrirgt that others are also taking responsibility,
can be more effectively undertaken in small- to imedscale governance units that are linked through
information networks and monitoring at all levels’.

See:A Polycentric Approach for Coping with Climate Clg@nSupra note 61 at p. 39.
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the long-term sustainability of the CPR and awayfundesirable outcomes like
opportunistic behaviodt. Accordingly, commentators studying commons ressur
management are now bring theoretical hypothesedhtbiological world in order to
validity or even displace their own theories. Beage van Laerhoven, for example,
observe these literary developments, and writern&ard case studies of land held
common based on field observations and archivdiestuare now complemented by
guasi-experimental methods and meta-analysis ef duaracteristics. The essence of
the problem of the commons had been taken intadabes where experiments with
students playing commons dilemma games have provide insights. Later,

insights from laboratory studies were taken tadfttings where real commoners by
and large confirmed the general observations, Isotdocumented larger diversity in
responses than found among university studénts’

Furthermore, the types of CPRs studied have exjpbaide goes beyond the
agricultural setting. A survey of the literaturedoe 1990 shows that scholars
concentrated on small-scale shared resources kltddleand regional levels for the
governance of such systems as irrigation resernvgiosindwater basins, pastures and
forests. Since OstromGoverning the Commonthe literature has moved its focus
away from small-scale systems to common-pool ressuat the global level. Here,
institutional analysts are examining larger and pl@xresources at the international
level, such as terrestrial resources like the cx@an the atmosphere as well as
extraterrestrial systems like the radio orbitalctpem in outer space, and questioning
how these global commons can be sustainably gosteme managéed There
appears, however, to be two camps among commoterswvho are divided in
thought on the relevance and viability of applythg design principles to larger scale
resources systems than those CPRs studied whicbn®derived her insights, that is
to say land-based CPRs such as inshore fishersging areas and communal forests,
where the resource system itself was located wihecountry and the number of
individuals affected by that commons varied fromt&Q@5, 000 person who were
heavily dependent on the CPR for economic daiff$e first camp of political
scientists hold the opinion that the design priledf@re inductive generalisations
from a set of real-world cases where the CPRsetiushared the set of characteristics
described, arguing that Ostrom’s propositions acemplete; additional criteria for
the sustainable governance of small-scale musikentinto accoufit Some
emphasise on the importance of social mechanisf@®&® regimes rather than the
proposed boundary and payoff rules, suggestingaihaixplanation why some
communities in Ostrom’s research were successfabg@shared resources
themselves and while other not was the criticaldiathat each individual belonged to
a ‘community of mutually vulnerable actot§’'As Harkes writes, “[t]he design
principles of Ostrom and other scientists who hawesued this line of thinking thus
are an interesting point of exit, but only partipkin the success of management

92 Land use, environmental change, and sustainabkdatement: the role of institutional diagnostics.
Supra note 36 at p. 67.

% Berges and van LaerhoveSupra note 87 at p. 162.

% bid, p. 162.

% Governing the Commons: The Evolution of Institugifer Collective ActionSupra note 3 at p. 26.
% McGinnis and OstronSupra note 87 at p. 197.

% Singleton and Taylor cited by Cox et al. See: @dx,G. Arnold., and S.V. Tomas. A Review of the
Deisng Principles for Community-based Natural Resedanagement. Ecology and Society. Vol.
15(4). Available fromhttp://www.ecologyandsociety.org/voll15/iss4/art3Bate Accessed:
14/02/2013. See, also: Cole, D.H. 20B4llution and Property: Comparing Ownership Instituns for
Environmental PropertyCambridge University Press: Cambridge at p. 123.

18




institutions. Most of the conditions mentioned arerely characteristics of the
community or institution, such as scale, villaggeshomogeneity, or the ability to
exclude outsiders, and even though these factatsulntedly contribute to their
functionality, from our study it has become cldaattthe real ‘glue’ that keeps an
institution alive over time are the social mecharssi.e., trust, legitimacy, and
transparency’™. This camp also conveys their doubts on the apipility of the
principles to global scale resources where therenmental characteristics differ to
those local-scale systefisBerkes, for examples, queriéGiobalization has a major
impact on local-level resource management through snechanisms as the creation
of international markets. Can a theory of the comsndased on local-level cases, be
scaled up to deal with the complexity of commusit&d social-political
networks?*®’. Young is one analyst who argues that such sgais-unlikely, He
recommends that, for sustainable results, an utisiital diagnostic analytical
approach that seeks to match institutional arrargesrto the specific biophysical
and socio-economic conditions of the resource systencerned should be adopted
than an ideology approach that advocate the apiolicaf one system of property-
rights to all situations which includes Ostrom'sigrlised principl€§™.

The second camp of policy analysts, on the othed hare confident that
Ostrom’s design principles are a starting poinforgthe crafting of successful
institutional regimes for larger CPRs. They arduat,talong with the lessons learnt
from empirical research concerning the managensgntes at the local scale, those
principles can apply across to commons resourcg®laal scale. However, such
scale-up is not automatic. By comparing the diffiétgpes of commons at the local
and global scale, and considering such issuesagethgraphic scale, the number of
resource users, distribution of interests and pswad the cultural and institutional
homogeneity, it becomes it is apparent that snzalescommons at the local and
regional level, on the one hand, and large-scatieeaglobal level, on the other hand,
are essentially different thintfé. To that end, as McGuinns and Ostrom emphasise,
‘...due care must be taken in the process of extedingl from one institutional
context to anothet® in order to generate long-enduring and successfahgements.
In other words, the modelling of the governanceesysmust be fashioned according
to the peculiar characteristics of that specifimowons resource, and has the capacity
to evolve over time as information about or charastics of the resource, including
the environment itself, change. This concept isrrefl to as ‘adaptive governance’,
which is defined as ‘... a set of rules crafted tafie set of socioecological
conditions can erode as social, economic, and téobital developments increase
the potential for human damage to the ecosystehgwan to the biosphere itself.
Furthermore, humans devise ways of evading govemaries. Thus, successful
commons governance requires that rules evbiterhe importance of “adaptive
governance” in the design of the sustainable manageregimes for global
resources can be demonstrated by such scholatsras I8 his works, Stern departs

% Harkes cited by Cogt al Supra note 97.

% Cox et alSupra note; and McGinnis and OstroBupra note 87 at p. 197
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Surpra, note 35; and Young, O.Z02.The institutional dimensions of environmental cherfg,
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193 McGinnis and OstronBupra note 87 at p. 193.

1% Dietz, T., E. Ostrom., and Stern, P. The Struggl&overn the CommonScience2003, Vol.
302(5652), pp. 1907 — 1912 at pp. 1907 - 1908.
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from the opinion held by commentators belonginthfirst camp that there are
missing tools in the policy-makers’ analytical tiofor the study of complex CPRs
at the international levEP. He critically scrutinises Ostrom’s eight desigimpiples,
examining their respective applicability to the aratanding of governance for global
commons. Stern’s analysis indicates that the manageof international resources
raise special challenges which are not met byitéeature on local resource regimes,
and thus the principles utilised for governing theesmmons may not be identical to
those applied to small-scale CPRs. NonethelessysSaegues that Ostrom’s original
design principles are useful, and can be resourfmfthe study of international
commons providing certain modifications and addiioprinciples are adopted to
address those special challeng®SFor example, Principle 3, referred to the
“collective-choice arrangement” above, poses peattmplications. This principle
that allows most resource users to participateendevelopment of the operational
rules that regulates access and use of the resmaygéndeed be relevant to the
global commons, but is challenged by the size efajpropriators entitled to make
such decision outcomes. In the context of globaimons, Principle 3 can be
interpreted widely in that the sense that the abhssesource users authorised to craft
the operational rules can potentially be so lagganclude entire human
populatiort®”. To overcome these implications, Stern suggestsRttinciple 3 must be
“unpacked” and reinterpreted to limit the scopelajible users entitled to become a
member of institutional arrangement and participatecision-making outcomes.
He writes: ‘Allowing most users to participate iev@loping the rules is a huge
challenge if one treats the entire human popula®the users. The fact that the
benefits and costs of degradation fall to largeffecent groups virtually ensures
conflict in any particular governance context. Hesign principle needs to be
unpacked: Which groups of users should be invoiredaking which rules? And if
the major degraders have incentives to externalizeh of the cost, what would get
them to design rules that would protect the comrAditeere is also the issue of how
“most users” can participate meaningfully when ¢hare so many, and when the
system is so complex as to challenge the undeiisiguwod even the most expert
scientists. Because of these challenges, the dpsiggiple needs to be rephrased for
global resource commonBnsure meaningful participation of the range otneisted
and affected parties in developing rulesnphasis originalj®®

1.3.Part Three — Ostrom In Space

Part One critically scrutinised Hardin’s ‘Tragedytiee Commons’ and
Ostrom’s ‘design principles’. It examined the stydrs and weaknesses of each
author’s institutional solutions to control resaitcsers’ from acting and behaving
opportunistically in their utility of the commonsdappropriation of its limited
resource units in order to avert the environmeshéglradation and possible ruin of
scale-scale natural resources. Part One also @edigvhy many commentators since
1990 have departed from the conventional wisdoneutite Hardinian model to find
Ostrom’s institutional arrangement of “communitysbd governance” as a

195 stern, P.C. Design Principles for global commadistural Resources and Emerging technologies.
International Journal of Common¥ol. 5(2), August 2011, pp. 213 — 232.

1%bid, pp. 219 — 223.

97 bid, p. 221.
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compelling alternative to Hardin’s prescriptions fobust and sustainable CPR
regime.

Part Two applies Ostrom’s design principles togpace debris problem,
determining the appropriateness and feasibilitgdufpting Ostrom’s framework
provide a governance regime for outer space. lh@ekedges that scaling-up
Ostrom’s original principles, which were produchdugh empirical studies of
small-scale, terrestrial CPRs, to a larger, extrastrial commons poses challenges.
Part Two takes each principle in turn, assesssglevant to the Space Commons
and identifying any challenges which would occuthe scaling-up process. If the
principle has relevancy but challenges exist, @&mixes if the existing space
governance regime can met those issues. If it ¢aroes but produces suboptimal
outcomes, Part Two suggests what must be doneistysaat principle. By
following this analytical approach, the end-prodwould be an alternative
institutional arrangement for outer space whichased on Ostrom’s “community-
based governance”. What must be researched elsewimvever, is the institutional
legitimacy of a governance regime that consistsotii state and non-state actors who
are responsible for overseeing access and regyasie of space, and managing
collective action problems such as orbital debris.

1.3.1. Principle 1: Clearly defined boundaries

Under Principle 1, there are rules which definelibendaries of the CPR itself,
and identify individuals who are authorised to @ascand have rights to appropriate
the resource units from the CPR. Principle 1 igssential first step in organising
collection action, and its importance is stresse@®btrom who writes: ‘So long as the
boundaries of the resource and/or the specificatfondividuals who can use the
resource remains uncertain, no one knows whatimng lmeanaged or for whom.
Without defining the boundaries of the CPR andinlp# to “outsiders”, local
appropriators face the risk that any benefits fhr@guce by their efforts will be
reaped by others who have not contributed to tkefsets. At the least, those who
invested in the CPR may not receive as high ametarthey expected. At the worst,
the actions of others could destroy the resousedfitThus, for any appropriators to
have a minimal interest in coordinating patterambropriation and provision, some
set of appropriators must be able to exclude otinens access and appropriation
rights. If there are substantial numbers of po&@ppropriators and the demand for
the resource units is high, the destructive paaéstiould all be allowed to freely
withdraw units from the CPR could push the discoate used by appropriators
toward 100%. The higher the discount rate, theeclt®e situation is to that of a one-
shot gci]!aemma in which the dominate strategy opaliticipants is overuse the
CPR™™.

Space is and apart of complex, interconnected res@ystem. A
telecommunications operator, for example, mustrearid use two different common-
pool resources in order to carry out its plannexteactivity. By launching the
satellite from the surface of the Earth, that ldneravould have had entered and used
the atmosphere, or the Airspace Commons, to emefirtal frontier. Having exited
the point where airspace ends and space beginsatikite would continue travelling
in the near-Earth orbits; that is Low Earth OrhiEQ) until it reached its allocated
orbital slot in the Geostationary Earth Orbit (GE®@hich is argued as forming the

199 Governing the Commons: The Evolution of Institwtifor Collective ActionSupra note 3 at p. 91.
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Space Commons. From this hypothetical examplesdbimes apparent that physical
boundaries between the Airspace Commons and thee&p@mmons, hereby defining
the point where airspace ends and space beginsxahdling unauthorised actors
from accessing the resources and free-riding, iscientifically possible as the
environmental structures of the two resources syst@re significantly different. By
the same token, erecting physical barriers whiglg*fence” near-Earth orbits from
others is not viable.

Notwithstanding the scientific impossibility of agj physical mechanisms, the
definitions and delimitations of airspace and osgfgce has proven a challenge to the
legal community since the successful launcBpfitnik 1in 1957 because of the
concepts of sovereignty and jurisdiction. This eraétrose following the enactments
of theParis Conventionn 1919 and th€hicago Conventiom 1994 that declared
under international air law nation-states have deteand exclusive sovereignty over
the airspace above its territdt} but failed to define what amounts to airspace and
where it ends. It was long recognised that the tdck definition or delimitation of
outer space created legal uncertainty concernia@giplicability of space law and air
law, and that matters concerning state sovereigmtthe boundary between airspace
and outer space needed to be clarified in ordezdace the possibility of disputes
among states. However, before the creation ofnatenal space law, legal
commentators were divided into two groups on hoaddress this uncertainty. One
camp suggested that state sovereignty should extemdpace, arguing that such
extension was out of necessity during the Cold ¥l an appropriate response to
foster peace between the U.S. and U.S.S.R by agsiinat their respective space
agendas were unaffected by the lack of definitioth laoundary line between of
airspace and outer spate The second group, on the other hand, arguedtaat
proposed extension of state sovereignty in spacgdize astronomically impossible
given the planetary physical realties between tR&€involved are so different. As
Beresford explains, ‘Let us first consider the vighat national sovereignty extends
into outer space without any limit whatever. A carfiessovereignty conceived as
stretching into space from the center of the erthugh the territorial boundaries of
each nation would clash with the facts of astronowith the movement of the earth
and other astronomical bodies, the concept of eatibn’s cone of sovereignty
would change continually. Any given point in spasauld constantly pass from one
cone of sovereignty to another. A rocket couldgmfrom earth to the moon, for
example, without crossing through the sovereigspiace of many natior$>. Under
this group, supporters were of the view that thiemsion of state territory to space
was not workable in the real-world, and that thieitsan laid with international air
law identifying the boundary where airspace entfed

Neither the first nor second group was able taigrice the drafters of the space
treaties with their respective proposals, howeseicle Il of the Outer Space Treaty
declares that ‘Outer space, including the Moona@thér celestial bodies, is not

10 g5ee, respectively, Article 1 of the Paris Convamtind Article 1 of the Chicago Convention.

Paris Convention for the Regulation of Aerial Natign, Oct. 13,1919, 11 L.N.T.S. 173; and
Convention on International Civil Aviation, Dec. 1@944; 61 Stat. 1180, 15 U.N.T.S. 295.
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subject to national appropriation by claim of s@gnty by means of use or
occupation, or by any other mealt&’ Nor has a specific international agreement
defining the boundary between airspace and ousarespeen adopt&€d. The

definition and demarcation of outer space is tlogeethe oldest unresolved matters,
and remains still on the agenda of Legal Subcoremiit SC) of the COPUQOS since
1966"° The Subcommittee has recently renewed its intereshis matter. It
acknowledged that the emergence of new space tlegyadhe intensification and
diversification of space activities, including tinereasing commercial use of space,
may have made it necessary for the Subcommittesctmsider the question in order
ensure legal certainty among disputing states adem and where the air or space
regime applies”. It, however, was the General Assembly that detttat the LSC
should establish a Working Group, on a priorityiBa$natters relating to the
definition and delimitation of outer space andhe tharacter and utilization of the
geostationary orbit, including the elaboration ehgral principles to govern the
rational and equitable use of the geostationarit,abimited natural resourc&?®.

The Working Group produced a questionnaire on tssiple legal issues with
regards to aerospace objects. The LSC finalisechgreed to the text, stating that the
purpose of the questionnaire was to seek the prednyviews of member states of
the United Nations on various issues relating toggace objects, and that the replies
to the questionnaire could provide a basis forSbhbcommittee to decide how it
might continue its consideration of the agenda §émNations-states were invited to
convey their views in favour or against establighandefinition and delimitation of
outer space. From the compilation of replies rez@ito the questionnaire, there is no
agreement however among countries on the approdud taken on this mattéf. On
the one hand, there are some states that viewefinatidn and boundary of outer
space as a legal basis through which to regulaientional territories and to resolve
practical issues arising from collisions that cootdur between aerospace objects and
aircraft®!, The remaining member states, on the other haedged that it was not
necessary to develop a definition and delimitatbouter space when the absence of
such a definition had not resulted in any legghmactical problems. These countries
believed that the differing legal regimes applieaibl respect of airspace and outer
space did well in their respective domains, antltthalack of a definition and

14 Article 11 of the Outer Space Treaty. Treaty oinkiples Governing the Activities of States in the
Exploration and Use of Outer Space, including theNand Other Celestial Bodies. United Nations
General Assembly Resolution 2222(XXI) annex. 14p@nary meeting. Adopted on December 19,
1966 and entered into force on October 10, 198&rnational Legal Materials1967, Vol. 6, pp. 386

- 390.

15 yall, F. and P.B. Larsen. 2009pace Law: A Treatied\shgate Publishing Limited: Surrey at p.
153.

1% Official Records of the General Assembly, TweritgtfSession, Summary Records of Meetings,
First Committee, 1492nd meeting, para. 21 (A/C.114B2); Verbatim Records of Meetings, Plenary,
1499th meeting, paras. 148-150 A/PV.1499); and @&dressembly resolution 2222 (XXI), para. 4 (b).
Also, see: United Nations General Assembly. Hisadrsummary on the consideration of the question
on the definition and delimitation of outer spaReport of the Secretariat. Committee on the Pehcefu
Uses of Outer Space Legal Subcommittee. Fortygession, Vienna, 2 — 12 April 2002.
A/AC.105/769.

117 AJAC.105/763 and Corr.1, para. 54, and annexrapa

18 General Assembly Resolution 38/80 of 15 Decemb8&B1
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120 Responses received from member states to theigpesire have been issued and under document
A/AC.105/635 and its addenda.
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delimitation of outer space had not impeded devakam of activities in either
spheré?® In addition to the diverging views expressechatinternational arena, there
are asymmetrical legal responses operating inlpaedlthe national arena. A
minority of member states have defined and delonier space. South Africa, for
example, under thBouth African Space Affairs Act of 199&fines “outer space” as
meaning “the space above the surface of the Bamth & height at which it is practice
to operate an object in orbit around the Edfth’Australia appears to recognise that
outer space begins at the altitude of 100km unid&pace Activities Act of 1998
which governs all launches above that altitG8id.ess-developed countries which
lack space-capabilities such as Madagascar doavet &ny space law or regulations,
and refer to relevant provision under internatidaef-*>.

Although consensus among member states could rfathated, the lengthy
debates at COPUOS have led to attempts to condisetaad delimit the airspace
and outer space which has resulted to the develapoiéwo schools of thought. The
first is “spatialist approach”. Here, proponentdto$ school wish to deal with the
boundary between airspace and outer space objgdiyestablishing a physical
demarcation to separate the two domains on the bésititude. Australia is one such
supported of this school in light of its enactmehthe 1998 Space Activities Act.
The dissolved Soviet Union viewed this approaclo@mably, proposing to COPUOS
in 1979 that ‘... the boundary between outer spadeaarspace should be established
by agreement among States at an altitude not exge2d0 km above sea level and
should be legally confirmed by the conclusion oiraernational legal instrument of a
binding character; and, secondly, that the instntrebould also specify that a space
object of any State should retain the right of icerat (peaceful) flight over the
territory of other States at altitudes lower thiae &greed boundary for the purpose of
reaching orbit or returning to Earth®. A similar view was expressed by the Russian
Federation in its reply to the questionnaire of [SS@Working Group, and is reflected
in its national space law framewdfk The second school of thought is the
‘functionalist approach’, arguing that there sholbddno physical delimitation of the
two domains on the basis of altitude. Rather, timetion of the vehicle used in the
activity should determine which regime applies. &cingly, a vehicle that operates
in the air only, air law should govern. By the sawieen, if the vehicle is built to be
launched into space, the outer space regime slyowietr?®. Both schools of thought
nonetheless have their own strengths and weakr&ssesl whether such theories
and even the question on the boundary betweenrdpaae and outer space remains
as a "live” issue should be reconsidered in liglet émergence of new space
technology. This is because there is a next ganarat space vehicles under

122|bid, para. 57, and annex |, para.6.

123 A/AC.105/635/Add.7 of 13 January 2003. Also, SResponses received from member states to the
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development by non-governmental entities in suahntries as the U’ These
vehicles called Reusable Launch Vehicles (RLVs) laitnave hybrid technological
capabilities, allowing both conventional flightgtaible for civilian travel at 40
kilometres and sub-orbital flights at approximat&B0 kilometres above the surface
of the Earth®*~. There are many who are of the opinion that thergemce of a
definition delimiting airspace and outer space waérve little utility in the real-
world and may indeed create additional legal chgks at both the international and
national arendd® Lyall and Larsen, for example, write: ‘The longpathe short of the
matter seems to be that, military questions affagte has as yet been no objective
cogent requirement formally and precisely to ddfdrate air-space and outer space.
The space-capable states have seen no reasongbtentrestrict their abilities to
use space by coming to agreement as to its lowandary. The non-space-faring
states are in no position to exercise any presaute matter>®

Whereas the classical literature focused on thendation of airspace and outer
space, another challenge has reached fruition tlgagithin both the air and space
(or aerospace) communities. This concerns thenrgdiate domain between airspace
and outer space which scientists call “near-spao€’is defined as an atmospheric
region from about 20km to 100km above the surfdcbeEarti** The
environmental characteristics, and hence theywulfithis domain, are different to that
of the airspace and outer space. The atmospheeaimspace is too thin to support
flying for airplanes and yet too thick to sustaibiofor satellite$®>. Nonetheless, the
development of a new type of vehicles known Neac8p/ehicles (NSVs) has made
it possible to carry out activities in this domais with the boundary debate between
airspace and outer space, there is legal uncertasnto definition and delimitation of
near-space. Another significant challenge is deteng how to govern and regulate
the Near-Space Commons whether through air laveesigav or even a new regime.
It is submitted that neither air law nor space & appropriate given the
environmental structure between the commons aferdift and unique to their
respective commons. A regime tailored to near-spaoebe created, but there is a
danger of overregulation within the aerospace conitywhich can add to legal
ambiguities and, in turn, stifle market developmentlight of recent technological
developments with vehicles possessing hybrid céipabj there is the option of
abolishing air law and space law and replacing @&itfingle framework, called here
as “aerospace law”, that regulates and overseastiastin all three domains:
airspace; near-space and outer space. Howevapgrepriateness and feasibility of
designing and implementing such regime would rexjfuirther research.
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Principle 1 also requires that there is certainiti whe rules to as to who may
and may not enter the commons, and specify whhtsriggsources beneficiaries have
in their appropriation of its resource units. Untlex existing international legal
framework for space, outer space has the legalsstet an international or global
commons. As Article Il of th®©uter Space Treatgrovides, ‘Outer space, including
the Moon and other celestial bodies, is not sultfeoational appropriation by claims
of sovereignty, by means of use or occupation yaarty other means’. In addition to
saying that space not subject to claims of stateremgnty, this treaty also confirms
that outer space is a resource system that hagphauwsers with multiple uses.
Whereas accessibility and usage of Geostationamp Eabit (GEO) is strictly
controlled and limited to members of the InternaaloT elecommunications Union
(ITU) regime, the increasing affordability of buitgf and launching a space object
into outer space, including the geostationary dsbitnot for telecommunications
purposes, means that the final frontier can berettey any entity whether
governmental entities, commercial enterprises aed @rivate individuals, providing
that launching licence and other requirements utigenational law of the launching
state have been satisfiéd] Such actors, owing to Article I(1) of ti@uter Space
Treaty, are vested with the rights to enjoy free accesbdse common resource
systems and carry out space-related activitiesonttdiscrimination and on the basis
of equality®”.

Outer space therefore suffers from the ‘probleraxafiudability’; that is to say,
the substantial difficulty, but not impossibilityf devising and implementing physical
and institutional mechanisms to exclude individdedsn the resource units of a
commons without incurring high co$t& Save for military action during the
launching stage of the space object, neither theesfreaties nor international
pressure can effectively exclude actors from adegssd using space for non-
peaceful purposes. Here, “non-peaceful purposesidtiimited in the military sense
such as to the placement of weapons of mass déstriii¢ but includes operations
which could cause harmful interference to the sasgronment’®. For example, the
space community was unable to prevent China froterieiy space in 2007 when it
carried out an anti-ballistic missile test (ASAT) intentionally destroying its own
derelict satellite with a missile, contrary ta@factorule against such missions that
was established and observed for more than 25%édrikewise, international
pressure to abandon what was perceived by mangiag a long-range ballistic
missile test did not to deter North Korea from sssfully launching its rocket which
was claimed to be carrying a satellite in Decen2@d?**.
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According to the commons literature, the absenceedfdefined access rights
limiting persons entering the resource system eanltto ‘free-riding’ and may occur
in two ways. The first involves the overuse of tesource system without due regard
to the negative consequences on other f§efihe second form is the lack of
contribution towards the management and improvemftite CPR itself. After
more than half a century of human space activity, Space community have
witnessed that there are free-riders who are etipdpihe rights vested under Article
I(1) in their use and exploration of outer spadeerg are accounts of opportunistic
members of the space community seeking short-t@imfgr profit, technological
innovation or otherwise, knowingly undertaking uiesand risky space operations
with little or no regard for the externalities ptmetd to other space users and the
space environment itself. In the continued absehexclusion mechanisms, such
patterns of irresponsible behaviour would be renogrand thus result in suboptimal
outcomes than would have otherwise been had amborgerated by reciprocating
conducts of behaviour deemed acceptable by allast wf the members of the
community*>.

Ostrom’s Design Principle 1 is, therefore, not visnoélevant and applicable to
global CPRs, and must be adjusted to the pecutidetes of spacé®. Unlike
terrestrial-based commons, it is not scientificalbgsible to set physical boundaries
for an extraterrestrial commons. International sgaw does not define or delimit
outer space. Nor does the space treaties offeyaduteon and thus certainty to the
oldest matter relating to the boundaries betweepace and outer space, and is
further challenged with the advent of a third CRIRar-Space. Notwithstanding the
lack of delimitation of the two main domains -smiace and outer space - no
significant legal challenges have arisen as ofytodacordingly, it is suggested that
Ostrom’s original principle should be modified hetcontext of the space so that
clearly boundaries between the airspace and op&eesare not essential until such
disputes arise in the legal arena.

Efforts must however be concentrated on prescribiegr rules as to who may
or not enter the resource, and what rights areeddstresource beneficiaries in their
utility of the commons and the appropriation oflitsited resource units. Under
international space law, outer space is not sulbjeciaims of state sovereignty, and is
an open-access resource in the sense that anywithitthe necessary financial and
technical competencies can gain free entry andogpiatte the limited natural
resources without discrimination and the basisjofadity. It is argued that the space
community’s inadequacy to regulate access by ekwuopportunistic actors and
oversee operational use of space by restrainingssie appropriation of the limited
space resources, and in turn assuring the safdtgustainability of its environment,
is a direct outcome from the space treaties thiatttmimpose a mandatory
international obligation on state parties to regispace objects to the United Nations,
or more accurately the United Nations Office of @@pace Affairs (UNOOSA)
which is responsible for maintaining the UN Registf Space Objectgrior to its

launches-rockeDate Accessed:12/12/2012. and Hertzfeld, H.R.&rid. Registration of the 12
December satellite launch by North Korea: shouldd@EA have accepted ifpace Policy2012,

Vol. 29, pp. 93 — 94.

143 Ostromet al . Supra note 138 at p. 278.

144 Ostrom, EThe Rudiment of Theory of the Origins, Survival Berformance of Common-Property
Institutions In: Bromley, D.W. (ed). 1992. Making the Commsrk: Theory, Practice, and Policy.
Institute for Contemporary Studies: San Francipgo,293 — 315 at p. 296.

145 Governing the Commons: The Evolution of Institwiéor Collective ActionSupra note 3 p. 38.

146 Stern.Supra note 104 at p. 219.
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launch. Article Xl of theDuter Space Treatyurports that state parties to the treaty
agree to inform the Secretary-General of the Unitations as well as the public and
the international scientific community the greater extent feasible and practicable
of the nature, conduct, locations, and resultsiohsactivities (emphasis added). On
receiving this information, the Secretary-Genefahe United Nations should be
prepared to disseminate it immediately and effetyivArticle IV of theRegistration
Conventionis written in similar terms but specifies that theormation provided by
state parties should transmit to UNOOSA. The piioxisiso prescribes that this
responsibility is a continuous obligation in th@se that they are to notify the
Secretary-Generadlp the greatest extent feasible and as soon adipedute

(emphasis added), if the information previouslyfshed have changed and includes
information on space objects which are no longarbit*’. The registration
requirements are a form of transparency and comfelduilding measures (TCBMS)
for space activities in order foster trust and werice among and between members
of the space community and their respective spgerdas, and minimise the risks of
misunderstandings and misperceptihdHowever, such purpose is undermined in
light of above event involving China and North Karghich underscored the opaque
nature of the country’s respective space agendadeightened concerns over the
safety of the orbits from possible military usertharmore, the rate of compliance
with the registration requirements has declinedraftore than 30 years of pracfite
Not every space object launched into outer spaagistered on the UN Registry of
Space Objects. With reference to the event destabeve, North Korea has ratified
both theOuter Space TreatgndRegistration Conventioand therefore is a state
party to those treaties. Consistent with the olilbigaunder Article IV of the

147 Article 1V(1) of theRegistration Conventioreads:

‘1. Each State of registry shall furnish to the i8&ary-General of the United Nations, as soon as
practicable, the following information concernirgcl space object carried on its registry:

(&) Name of launching State or States;
(b) An appropriate designator of the space objeceigsstration number;
(c) Date and territory or location of launch;
(d) Basic orbital parameters, including:
(i) Nodal period;

(i) Inclination;
(iii) Apogee
(iv) Perigee;

(e) General function of the space object.

2. Each state of registry may, from time to timmvide the secretary-General of the United Nations
with additional information concerning a space objrried on its registry.

3. Each state of registry hall notify the Secret@sneral of the United Nations, to the greatesermxt
feasible and as soon as practicable, of space telbjeacerning which it has previously transmitted
information, and which have been put no longerimiarth in orbit.

See:Convention on Registration of Objects Launched @iwer Spaceadopted by the General
Assembly in its resolution 3235 (XXIX), opened Bgnature on 14 January 1975, entered into force
on 15 September 1976.

148 Hertzfeld and LiSupra note 142 at p. 94.
149 gpencer Jr., R.L. 2008nplementing International Standards for “contingisupervisioh LL.M
Thesis submitted to Institute of Air and Space LRagulty of Law, McGill University at p. 41.
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Registration Conventigrthe country submitted to the UN Secretary-Gergdtal or,
in the language of the treatytp“the greatest extent feasible and as soon as
practicable”, launch of the satellite. Notwithstanding the tarty complications
attached with the launch and its underlying purpt8¢OOSA failed to place the
information it received from North Korea, contraoyits legal duty under Article 11l
of theRegistration Conventidr’. It is accordingly argued that the space treaties,
allowing registration of the space after the lauatthe outer space, is self-
eliminating. It undermines the spirit of tRegistration Conventioto promote
transparency and confidence within the space contynioy reducing the risks of
misunderstandings and misperceptions about stadgsaspace policies and the
underlying nature behind their existing and planmeskions. As demonstrated with
the event above concerning China and North Koteaspace community may only
convey its criticisms post-launch of the space abje

From the commons literature, empirical findingswebahat where resource
appropriators have knowledge or can accurate pateithe actions and behaviour of
others, rule-infractions can be detected, allowitegcommunity to adopt appropriate
deterrence mechanisms to coerce rule-compliancefésnation relating to actors’
strategies can be predicted, it may encourageidhghlistic actors to forgo immediate
economic returns from their excessive appropriabidtine limited resource units in
order to preserve the distant benefits for futuesmbers. In other words, selfish
appropriators may reciprocate acceptable pattdrbehmviour and conducts to avoid
sanctioning and possible exclusion from the resoiiself. The product is therefore a
cooperative relationship based trust and confidameeng members of the resource,
which is essential for the optimal management dlitywof the common&™. In light
of these real-world findings, Ostrom’s framework &m alternative space governance
regime replaces the registration requirements utideRegistration Convention with
the ‘Debris Environmental Damage Assessment’ (DEBwerhanism. In short, this
would require the establishment of a new regulabayy. As opposed to a centralised
regulator like an “International Space Authoritifat is ran by nation-states for states,
there would be an association incorporated anaésbership takes into account for
Ostrom’s design principle 3. That is to say, thacgpappropriators most affected and
interested by the operational rules would be membgthe “Association of Space
Appropriators” (ASA) and are vested with the demsmaking powers to participate
in the crafting of the operational rules. Accordinghe composition of the
Association would include both state and non-staters. Under the DEDA,
registration of the space object is mandatory les@ace actors, and is a pre-
launching requirement for the launch of the obgul its operational use in space to
be considered lawful. The particulars of informatiavhich mirror Article IV of the
Registration Conventigrshould be submitted to the Association and woeldeadily
accessible to the public without charge. Afterdéseipt, the ASA reviews the DEDA
and makes a decision in respect of approving abtghyannouncing that the
planned space activity is safe, and notifies whetie space operator is authorised to
carry out the endeavour lawfully or not. Howevesfdoe such result is determined,
the space sector has sufficient time to scrutitiieeenvironmental impact assessment
following its public dissemination. Here, the irstity can submit ‘reasonable’ and
‘legitimate’ challenges directly to the ASA agaitis¢ authorisation of the

%0 Hertzfeld and LiSupra note 142 at p. 94.

151 Governing the Commons: The Evolution of Institwiéer Collective ActionSupra note 3 p. 93 —
94; and Henry, A. D. and T. Dietz. Information,wetks, and the complexity of trust in commons
governancelnternational Journal of the Commar2011. Vol. 5(2), pp. 188 — 212.
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coordinated space activity. The regulatory sh&k tato consideration the merits of
those objections as well allow the applying actostate its case to defend the
undertaking of this endeavour; equitably balantiginterests of launching operator
with the views of space community and its legiskathim to protect the orbital
environment. If the arguments of the space seciesd, the Association will refuse
to grant the launching license and thus prohibitiregendeavour.

The DEDA is an innovative tool that distinguishesif from international
space law in the sense that they are laws of rgtmeated between and directly
applicable only to state parties to the treatiess. & legal mechanism that includes
commercial enterprises and private space enthasi@sbgnising that these operators
are too ‘subjects’ to the law as well as userhiefdpace environment and, like states,
should be participate in decision-making outconfeectng the mutual interests in
the access and use of space. Furthermore, the DiebBtibutes to the TCBMs for
outer space activities. Space launchers acrosgidbal have knowledge of planned
missions, possessing information pertaining tddhbech, orbit and the nature and
purpose of the activity. The “public consultatiardgparticipatory consultation”
obligation combines a democratic component allowimggspace community to
challenge the organised activity from being caroetl It is a suitable deterrence tool
to incentivise rule-compliance and restrain appedprs from behaving and acting
opportunistically. Together, the ASA and such TCBAghe DEDA could over time
build a cooperative management arrangement th&uses unauthorised access by
free-riders; that builds a system of effective caimimation and coordination between
users; and that fosters trust and confidence arttengommunity. The sum of such
institutional regime could crystallise a collectishety on the appropriators to assume
collective responsibility and accountability foetBustainable management and
preservation of the Space Commons.

1.3.2. Principle 2: Congruence between appropriation and povision
rules and local conditions

Ostrom'’s research shows that clear rule definiegatbundaries of the CPR
itself and the individuals who have authorised as@nd rights to appropriate from
that resource are simply not enough for a succkasturobust institutional regime.
Assuming that the exclusionary rules under Primciphre effective, it is still possible
for the limited number of appropriators who arehauised to enter the CPR to
increase their appropriation activities of the tese units so that the cost of
appropriation exceeds the benefits from the appabpn process, or cause the
environmental destruction of commons should thédvawal rate exceed its
regenerative capabilities. Ostrom states that thest@ems faced by commons users
can be clustered into two broad classes: ‘appropnigproblems’ and ‘provision
problems’. She recommends that, in addition toictpboundaries, rules limiting
appropriation and, or, mandating provision are re€d

‘Appropriation problems’ are concerned with thivehtion of the limited
available resources units. CPR appropriators aneezaed with the effects that
various methods of allocating those limited resesngnits will have on the net return
obtained by the users. This underlying issue waghr@priator problems is referred in
the commons literature as ‘rent disspitation’. Reare dissipated when the marginal
costs of appropriation exceed the marginal rettnoma the appropriation process. As

152 Governing the Commons: The Evolution of Institwtifor Collective ActionSupra note 3 at p. 92.
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Ostrom explains, rent disspitation can occur bezéos many individuals are allowed
to access and appropriate from the resource; becRR users are allowed
overexploit the resource by withdrawing more thaaéconomically optimal
guantities of resource units; or because apprapsaiverinvest in appropriation
equipment. Accordingly, the key problem to be sdlis how to allocate the fixed
guantity of resource units in an efficient and ewoital manner so as to avoid rent
disspitation and reduce uncertainty and conflithwie assignment of rights.

‘Provision problems’ concern the effects of variousys of assigning
responsibility for creating, improving, or mainteag the resource over time, as well
as avoiding its destruction. Provision problems lpamivided into two types: the
supply-side and demand-side problems; and onetbarrbay occur. The supply-side
problem can result from self-serving appropriatoes-riding on the efforts and
performance of others in the construction of treuece itself and its maintenance.
The demand-side problem involves regulating thédvawal rate of the CPR users’
appropriation activities, ensuring that the ratexjbloitation does not exceed the rate
of replenishment. Although problems suffered inrgy@PR to a greater or lesser
extent, the occurrence of the appropriation andipran problems would manifest
differently and would depend on the particular ctinee of the resource system, the
rules in use, and the attributes of the individ@aisessing and using the commons.
The solutions or strategy adopted to solve thelprob of appropriation and provision
must be fashioned according to the peculiar atiedof the common resource
concerned. As Ostrom writes: ‘The underlying umidres of all CPR situations
relate to the non-separability of one’s choicetodtegy and the choices made by
others, as well as the fact that solving provigiomblems depends on achieving
adequate solutions to appropriation problems.... Mantors affect the strategic
structure of a particular appropriation or prowsmroblem, including the physical
structure of a particular CPR, the technology amd to the appropriators, the
economic environment, and the sets of rules thatathe incentives that
appropriators face. As Oliver stressed...“there i®ne ‘right’ was to model
collective action: different models imply differemésumptions about the situations
and lead to substantively different conclusiof§”

Whereas Ostrom recommends that rule-making desisibauld fit the diversity
of the resource concerned, the literature on thvemg@ance approach for space since
2009, on the other hand, did not subscribe toviel. The conventional wisdom was
that the regulatory framework for outer space sthowhtch the regimes which were
designed for other global commons, arguing thatespa with the other resource
arenas as air, maritime and cyberspace (in othedsythe internet) share two
essential criteria. That is to say, it is a gladm@hmons meaning that space is not
subject to claims of national sovereignty, and thatenvironmental pollution
produced is transboundary. As these two criterigewatisfied, this was sufficient
basis for commentators to conclude and uphold ¢dingentional view, and state that
other attributes peculiar to the Space Commons im&levant for consideration
under their regime analyses. In the context ofiece debris problem, for example,
the literature argued that the regulatory structume legislative instruments to
manage congestion in near-Earth orbits throughagthg and remediation operations

1531bid, p. 48.
15 bid, pp. 49 — 50.
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should model the approaches designed under théimmataw which dealt with such
procedures for ships which were wreck at'3ea

Although governance comparisons with terrestri@bal resources can be
insightful, it is argued that the differences witie physical structure of space as an
extraterrestrial commons; its usage; the rang@pifapriators authorised to access
and appropriate the space resource units; the spacaunity’s principles and norms
in the use and exploration of outer space; andloleof information about the space
and its environment and communication among actwesso significant that they
cannot be disregarded from the institutional desfgithese factors based on
biophysical and socio-economic conditions are cotateunder a complex and
interactive network. The problems of appropriatonl provision would therefore
occur differently in space as with each global camsif they are examined upon its
own merits and, in turn, require different resp@anse how to effectively coordinate
collective action and regulate and oversee theuresoThus, sharing the rule-in-use
designed from one domain to another may not yletdseme outcomes and is not an
appropriate strategy. The governance system amdnmulse for the Space Commons
must therefore be crafted according to its pecaiaibutes.

1.3.3. Principle 3: Collective-Choice Arrangements

Following Ostrom’s framework for institutional dgsi, the third design
principle is called the ‘collective-choice arrangarts’. Activities such as policy-
making, management and adjudication of decisionaroat this institutional level.
Collective-choice rules may be made at the intéwnat or national arena. They are
used by resource appropriators themselves, thmtatrs or some external agency to
design policies, that is the operational-level subbout how a commons should be
governed and managed. However, these outcomeg@ctydaffected by the rules
made at the constitutional-choice level. Thougireates the decision-making power,
constitutional rules may also limit its scope bga&fying who belongs in the
collective-choice arrangement and has the authtwrigxercise the power and in what
situations it can be us&d Under this principle, Ostrom provides that the
appropriators who are most affected by the opearalicules are eligible to participant
in developing and modifying the operational-rdf&sEmpirical studies shows that
CPR institutions where resource appropriators gpgte in shaping and modifying
operational rules are more likely to result in ldagting and successful governance.
Rules designed and implemented by external enthigtsdo not directly access and
use the commons concerned may not necessarily teghe sustainable management
of that resource. Through theoretical and empigwadence, Ostrom argues that a

155 5ee, for instance: Jansentuliyana, N. Regulati@pace Salvage Operations: Possibilities for the
Future.Journal of Space Law2005. Vol. 5, pp. 5 — 21; Fishman, C. Space $gvA Proposed Treaty
Amendment to the Agreement on the Rescue and Amitenthe Return of Astronauts and the Return
of Objects Launched into Spadérgina Journal of International Law1985 — 1986, Vol. 26, pp. 965 —
1000; and Meji'a-Kaiser, M. Removal of hazardowsceebris. In: Petlton, J.N. and R.S. Jakhu.
2010. Space Safety Regulations and Standards.ri#ottd-Heinemann: Boston. Chapter 27, pp. 371 —
382.
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central agency, insufficiently resourced in accyraicinformation, monitoring
capabilities, sanctioning reliability and financesuld lack the required impetus to
prescribe the behavioural relationships and rabesray actors; constrain unwanted
activity including the punishment for non-complianand shape expectations.
Common users are more likely to understand theifspaaances of various
situations and craft rules which better fit thataerce system. Having membership
and patrticipation in the governance, Ostrom is afdghe opinion that this would
increase the likelihood that resource appropriatoitsollow the rules®.

Under the existing governance regime, ‘space labifiscating™®. As Lyall
writes, ‘... the public international law of spaceadahe law relating to the regulation
of the commercial (and increasingly the privateg asspace, are different spheres.
The latter is the province of the legislatures Hredadministration of separate states.
More and more states are undertaking space aesitliemselves, or are authorising
private enterprise to do £6". In other words, there are two-levels of rule-maki
which design the collective-choice rules, and thesleey-making decisions are
carried out at the international and national aseA&the first level — the international
plane — there are three organisation within thaddhiNations system that are
responsible for creation and development of intisonal space law, that is the
collective-choice rules, and so eligible to craft bperational rules on how to regulate
and oversee the space comntéh& hese institutions are: the Conference of
Disarmament (CD), the Committee on the Peacefus d§©uter Space (COPUQS),
and the International Telecommunications Union (. TChe second rule-making
level is an added dimension that does not exidts @@mmon property regimes for
terrestrial resource systems, and is an importanibate identifying the space regime.
The underlying rationale for the inclusion of thegional arena in collective-choice
rules is upon the observation that members ofniaténal resource regimes are
ordinarily state actors and whose national acésifaire carried out by governmental
agencies or non-governmental entities, such aafgrindividuals or commercial
enterprises, who are nationals of that coufitryThus, the regulatory oversight over
the operations undertaken and patterns of behaeihibited by non-state actors is
required at the domestic level. It is by virtueAaficle VI of the Outer Space Treaty
and thdTU Radio Regulations/hich crystallise the second-level into the cdlies
choice rules under the space governance regims.pravision delegates law-making
authority to member states to transpose and gfeetdb the international instruments
relating to space activities in municipal law.utther imposes responsibility of
authorisation and continuous supervision for tht¢hing and mission activities
carried out by nationals belonging to that couirtrgrder to ensure that to obey and
comply with the state’s international obligatiorssagreed at the constitutional-choice
level, and liability for breach of any such obligat

By applying Ostrom’s third design principle to esting governance
arrangement for outer space, it is argued that nbtiee three institutions responsible

159 Governing the Commons: The Evolution of Institwtiéor Collective ActionSupra note 3 at pp. 8
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for the creation and development of internatiopaice law fully satisfy it. As

Weeden and Chow write, ‘...both COPUOS and the C:Hmeen used to create
binding agreements and operate by consensus, bludexprivate entities from being
formal members, limit the role of non-governmemtatities, and have strict limits on
their mandate (non-military for COPUQS, disarmanfenthe CD). The ITU broadly
includes states and private companies, but doespssaite by consensus and does not
possess any power of enforcement or ability to isepganctions against violators of
its rules and regulation'$”. Membership and participation in the existingitugional
regime is limited to internationally-recognised smign states. A nation-state can
exercise its free choice and be a ‘signatory stgiatty state’ or a ‘third state’ to the
regulatory arrangements designed by the institafitrereby affecting the
commitments and obligations assumed under intenmaltspace law. Non-state actors
are outside therefore the mainstream institutic@spde the burgeoning commercial
and private space industry. It could be said thateixclusion of commercial and
private actors from membership and participatiothandecision-making process at
the international plane contravenes Article | & @uter Space Treatiaken in
conjunction with Article VI. Article | emphasiselsdat outer space, including the

Moon and celestial bodies, is the ‘province ofnadinkind’ and shall be free for
exploration and use by all states without discration of any kind and on the basis
of equality. Article VI of theDuter Space Treatynposes international responsibility
for national activities outer space, including heon and other celestial bodies,
whether such activities are carried on by goverrtaiegencies or by non-
governmental entities. From these provisions, desar that drafters of the treaty
envisioned that accessibility and utility of ousprace would be harnessed by different
classes of space operators, including governmagtaicies and private launchers,
and not limited to spacefaring nations. Accordingly adopting a political legal
perspective, Article | taken in conjunction withtiste VI of the Outer Space Treaty
‘provides sufficient legal grounds for claims tdl fand effective participation ball
members of the international community in the deoisnaking process relating to
outer space’ (emphasis addéd)

There are, nonetheless, recent examples illusirétist non-state actors can
influence, and have done so, space governancealeuts CD, COPUOS and ITU as
well as international law relating to space adtgt One such instance involves the
three major satellite operators, INTELSAT, SES BMIIARSAT, establishing the
Space Data Association in 2089 According to its charter, the SDA’s primary aims
are ‘to seek and facilitate improvements in thegadnd integrity of satellite
operations through wider and improved coordinatiotong satellite operators and to
facilitate improved management of the shared ressuof the space environment and

184Weeden, B.C. and T. Chow. Taking a common-poaue=s approach to space sustainability: A
framework and potential policieSpace Policy2012. Available from:
http://dx.doi.org/10.1016/j.spacepol.2012.06.0D4te Accessed: 05/07/2012.

185 Danilenko, G.M. Outer space and the multilateredty-making process. 1989igh Technology
Law Journal Vol. 4, pp. 217 — 247 at p. 223.
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the [radio frequency] spectruffi’. This event indicates that the commercial sestor i
assuming joint responsibility for the long-term ggevation of the orbits, and leading
the space community to promptly address the ortghtis problem with pragmatic
and effective initiatives before the quality antesaof the space environment
degrades to such an extent that LEO and GEO beunomsable. It also suggests that
non-state actors are losing confidence with the COPUOS and ITU and the nation-
states respectively belonging to those instituttonsegotiate and reach international
consensus for the development and implementati@appfopriate legally-binding
instruments and other mechanisms which could adelyuaanage space congestion.
Commercial and private entities are therefore pigdiing, albeit indirectly, in
decision-making outcomes which can affect constitat-choice rules.

To satisfy the third design principle, the Assdoiatof Space Appropriators
(ASA) as proposed above should include commerpiate sector and private entities
in its institutional forum. It is suggested thatksumembership criteria, consisting both
governmental and non-governmental entities collebtirepresenting the space
community, could optimally regulate the patterndehaviour of and oversee space
operations carried out by state and non-state UskIs, in turn, could build an
effective system of communication, and enhance &md confidence among
members of the community in their cooperative ¢¢f¢o govern space for its long-
term safety and sustainability for current and fetactors. However, this
recommendation should not be interpreted as sdlgatgevery space user, whether
nation-state or non-state entity, is a space apjatop and satisfies the membership
criteria for the ASA. As Stern warned above, if 1©st’s third principle was to be
given its literal meaning for global commons, itviedb mean generate absurdities to
the extent that the entire human population woelddgarded as a resource
appropriatot®®. To this end, Principle 3 must be read purpositakjng into account
the type of commons in question whether local obgl, and its scale whether small
or large. For large-scale, global resource syst&tesn’s reinterpretation should be
adopted: Ensure meaningful participation of the range otneisted and affected
parties in developing rule¥®,

Accordingly, appropriators of the Space Commonsthnd membership
eligibility to the ASA should be limited to and eged for ‘meaningful’ actors. The
word ‘meaningful’ has no definition; rather, it gpagibes some qualifying attributes
the applicant actor must satisfy before memberghthe Association is considered.
These prerequisites establish a common bond whigr shembers, emphasising that
the space community ‘are tied together in a laticeterdependence so long as they
continue to share a single CBR’ In other words, an entity’s individual choice of
behaviour and utilisation of near-Earth orbits flyimffects the remaining members of
the community with their current and future opemas$i. This observation is significant
as it contributes to the aim of the ASA to decidéqy outcomes which are
conducive to collective action by vesting rule-nmakauthority to the range of
appropriators who are directly interested and rafietted by how space is accessed
and used and by whom. For an actor to be considey@dspace appropriator, there
are two most obvious yet essential qualificatidrad must be established. The first is
that the applicant possesses the necessary fihancidechnical capabilities to enter

17 Space Data AssociatioBDA OverviewAvailable from:http://www.space-data.org/sda/about/sda-
overview/ Date Accessed: 05/04/2012.

18 Stern.Supra note 105 at p. 221.
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space. The second requirement is that the ensipase interests and returns, whether
economic, scientific knowledge, technological depehent or otherwise, are directly
generated from their usage of space. By virtuéie$é¢ two requirements, spacefaring
nations like the U.S. Russian and China would bkided membership as they have
independent launching capabilities and space agsEgtgat sums of money in space.
By the same token, space-competent countries thabtthave independent
capabilities but operate their own space obje@saso space appropriators. A state
like Madagascar that is yet to be a manufactur@narsperator of aerospace objects,
and as a result does not have any space law datiems regarding space objects,
would however be outside the common bond that defand identifies space
appropriatorS’’. Governmental entities like NASA and intergoveemtal
organisations like the European Space Agency (EBAvithin the class of space
appropriators and permitted membership to the Aagon. In light of the burgeoning
commercial space sector, companies like Virgin Galand SpaceX and satellite
operators as INTELSAT and INMARSAT in GEO are diigispace appropriators for
the ASA.

Nonetheless, to ensure that scope of space ajgapris controlled further, a
third condition should be added: the applicant nmaste a continuing space presence.
This attribute is suggested as a response to e évat involved both Tonga and
INTELSAT in the 1990s, acting as a regulatory meesra against self-serving state
and non-state actors from abusing the rights vastéelér Article | of theDuter Space
Treatywhich purports that outer space and its envirorirakall be free to access, use
and explore without discrimination and on the bas$isquality, by claiming status as
a space appropriator and rights to participat@éndecision-making outcomes at the
ASA. Tonga submitted applications to the ITU foe tidlocation of sixteen
geostationary orbital slots over the Pacific OcédMELSAT objected to the
allocation of those orbital positions, arguing ttiett not only did those sixteen filed
satellite applications far exceed the number reglio address its own national
communications needs, but Tonga was an unlikelgidate to enter the global
telecommunication sectdfé. Its economy was heavily based on agriculturesioy
and fishing. Its gross domestic product was appnakely $70 million, much of
which was state aid from other countries howeved, \was not sufficient to develop
independent launching capabilities and coordinpées programmes. INTELSAT
challenged the incorporation of Tongasat, clainirgg it purpose was not to utilise
the orbits for improved domestic communicationswas engineered as a speculative
venture for profit by leasing the allocation rigbfshose slots to the highest bidder.
There was the concern that the ITU’s ruling in favof Tonga for all sixteen slots
might have had wider implications on the globa¢temmunications market. That is,
the emergence of a new market involving the seltihgeostationary positions which
would lead to the potential abuse of the “first eprirst serve” principle by less-
developed countries. According to this principles tight to use a radio frequency
and orbital segment results from their registratigtih the ITU and not from the
actual placement of a satellite in the desired GE®’>. The development of such a
market could have incentivised non-space capahletdes to enter the
telecommunications markets through ‘paper satsllifehese states would race to file

1 AJAC.105/635/Add.10 of 21 January 2004.

172 A Lost Connection: Geostationary Satellite Netwamkl the International Telecommunications
Union.Supra note 2 at pp. 1120 — 1121.

13 Doyle, S.E. Space Law and the Geostationary OFbi¢: ITU's WARC-ORB-85-88 Concluded.
Journal of Space Lawi989. Vol. 17, pp. 13 — 21.
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as many satellite applications as their finan@aburces to cover the costs of
applications would permit and as quickly as possibéreby claiming registered title
to those positions and excluding others from thglity'’%. Aware that they lack of
space-competency to make use of GEO, developingnsainay sell the ‘paper
satellites’ and associated rights to others in arge for economic gdift. To that

end, INTELSAT claimed that Tonga’s actual intenion the incorporation of
Tongasat contravened the vision of the telecomnatioics regulator for a robust
international satellite communication network tpedvided equitable access to all
countries. Owing such pressure exerted, Tongailafgosed a self-restraint to
appease the community of satellite operators byaied the number of satellite
applications from sixteen to six. It should be wlaoteat the ITU, an institution whose
regulations are largely technical provisions and-fegally binding, could not enforce
a reduction of applications under its own regimender to constraint Tonga'’s
individualistic activity since it was a sovereiginainistration, nor enforce the self-
restraint should the nation reneged on its prongspite its voluntary reduction,
Tonga’s claim for six slots was still in far excesfidhe number required to address its
own national communications neéfsThe third membership requirement is
therefore an attempt to detect applications subknhitty ‘free-riders’ and prevent such
applicants from acquiring membership status aratedlrights. In other words, users
lack standing as space appropriators becausepitesience is fleeting, or is in the
shadow of an eligible space appropriator who suttisiiéy contributed to the
launching, maintenance and operation of the sph@et It is hoped that this third
membership qualification would avert self-opporttiti state and non-state actors
from gaining status as an appropriator in ordéegitimatise their endeavours to
excessively appropriate the limited orbital capabiyond their domestic needs and
space capabilities. It also means that spacefliggutscipants who paid for journeys to
the orbits, including affluent persons who enjcshart stay on the International
Space Station, are excluded from the class of spagepriator and in turn
membership to the Association. Furthermore, ulte@@nsumers of space-based
services on Earth are not space appropriators. éekMrites: ‘These
users/consumers are at least one step removedtimsource appropriators. Their
interests may be met by their space service provi@@propriators), without
extending to them patrticipatory rights, respongibg and governance roles.
Including users/consumers in space governance mischs will be so unwieldy as to
ensure total gridlock, regardless of the decisi@kimg procedures. Thus, it seems
prudent to limit the space appropriators to spatejastates, space-capable states and
perhaps the space satellite service providérs’

1.3.4. Principle 4: Monitoring to ensure rule-compliance

Principle 4 provides that there must be a systemafitoring for a robust and
successful CPR arrangement. Here, monitors aremsgpe for reviewing the
conditions of the commons and overseeing operdtig®ato ensure that such
appropriation activities and patterns behavioutslated by resource appropriators

74 RobertsSupra note 2 at pp. 1119 — 1120.

75 Robertslbid, pp. 1120 — 1121; and Ezor, J.I. Costs Overheadgd’s claiming of sixteen
geostationary orbital sites and the implicationsidS. Space Policy.aw and Policy in International
Business1992 — 1993. Vol. 24, pp. 915 — 941 at p. 92dpat933 — 935.

"* Robertslbid.

" MeekSupra note 132.
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adhere to the rules-in-use. Ostrom states thag timesitors are accountable to the
appropriators or are resource appropriators themsét

As argued above, the existing space governancmedgibifurcating’®. There
are accordingly two-levels which are nested unkerspace law regime where rule-
making decisions and regulatory oversight of at@esvities and behaviours occur;
namely, the international and national aréffagt the first level — the international
plane - the CD, the COPUOS and the ITU are pagmpin the collective-choice
rules, and so eligible to craft the operationa¢subn how to regulate and oversee the
space common®. These three institutions are responsible for teation and
development of international space law. They alewide an international forum for
member states to address common challenges anedrel@blems affecting the final
frontier in a cooperative and peaceful manner. Fitogir respective efforts, it is
argued that there are two space regimes operatmgtaneously: one particular; and
one generaf? The particular regime involves the ‘telecommutiaa regime’
designed by the ITU. Its regulatory competencyristyy restricted to the
management and allocation of the radio frequertoisatellite actors operating
activities in geostationary orbit. The general regime is jointly developed by the CD
and COPUOS, which shall be called the ‘outer spagene’. Its regulatory scope is
much greater than the telecommunications regime&gamerns the use and
exploration of not only near-Earth orbits but alse Moon and other celestial bodies.
The CD, COPUQOS and ITU are therefore deliberatrgas within the UN structure
to foster international relations and peaceful @apon among nation-states in the
use and exploration of outer space, and exererseell regulatory competencies to
achieve this purpose. Regulatory oversight of tiivities and behaviour of state
space actors and intergovernmental organisationg)eother hand, is not a
competency of the CD, COPUOS or ITU. The outer sga telecommunications
regimes, respectively, delegates such responbilib the member states, vesting
certain enforcement powers to ensure rule-compdiamd prescribing a liability
scheme in the event of rule infractions. With respe the outer space regime, this is
argument is reinforced by Articles VI and VIl ofet®uter Space Treatyncluding
theLiability Conventionwhich bolster the rules under the latter provisiarticle VII
purports that states parties to the Outer Spacatyl shall bear international
responsibility for national activities in outer gpaincluding the Moon and other
celestial bodies, whether such activities are edron by governmental agencies or by
non-governmental entities, and for assuring thabnal activities are carried out in
conformity with the provisions set forth in the peat Treaty. Article VIl provides:
‘Each State Party to the Treaty that launches acyres the launching of an object
into outer space, including the Moon and otherstekbodies, and each State Party
from whose territory or facility an object is laumed, is internationally liable for
damage to another State Party to the Treaty ds twatural or juridical persons by
such object or its component parts on the Earthirispace or in outer space,
including the Moon and other celestial bodies’. Tiles under Article VII are

78 Governing the Commons: The Evolution of Institwgiéor Collective ActionSupra note 2 at p. 94.
179 yall. Supra note 161.

80 The Problem of Scale in Human/Environment RelakijpssSupra note 162 at p. 32.

181 yall. Supra,note 161.

182 Byck. Supra note 136 at p. 138.

183 First Session of the World Administrative Radio féoence on the Use of Geostationary Satellite
Orbit and the Planning of the Space Services litidjt. Letter dated 16 October 1985 from the
Secretary-General of the ITU. Addressed to the&any-General of the UN. U.N. Doc.
A/AC.105/360. November 6, 1985.
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promulgated under the Liability Convention whiclsseut the rules and procedures
concerning the liability for damage caused by spdgjects and to ensure the prompt
payment under the terms of the Convention of aamtl equitable measure of
compensation to claimants. If no settlement ofnalbeen reached through diplomatic
negotiations, a Claims Commission can be conveht#tttaequest instigation of
either the claimant or defendant partfésAn innovative provision of the Liability
Convention is that if the injured state does natode to present the claim, there are
two other possibilities of governmental interventfs.

Under the telecommunications regime, the ITU’s faguy activity is
‘pervaded by a voluntaristic norfi®. [It] acts as an efficiency-enhancing resource
through which sovereign states attempt to avoiématl usage conflicts and as a
convenient forum for resolving disputes that aff§eln spite of providing a
regulatory regime for the telecommunications martkeg Union lacks the
competency to enforce its own rules and regulatowes sovereign states through
such formal mechanisms as sanctioning or coercea@snreS®. This also includes
challenging the word of an administration when #dinistration is describing its
own space activity at the time of filing satellgpplication for registration if it is
suspicions as to the true nature of the oper&tioMonitoring compliance to the
regulations and actual usage of the geostationiyand frequency bands are left to
the resource actors themselves. There are manysiggalars with favourable views
towards the appropriateness and efficacy in theotisach system of self-governance
and self-monitoring. Soroos, for example, is of tpeions that *...the rate of
compliance with ITU radio regulations is relativéiggh because of strong
international pressures against violating them, andome case, because of their self-
enforcing nature; if one wants to communicate, st have compatible equipment
and avoid interference by not encroaching on teguencies used by othéers:

The second rule-making and monitoring level is daea dimension that does
not exists with common property regimes for termaktesource systems, and is an
important attribute identifying the space regimeeTinderlying rationale for the
inclusion of the national arena in collective-clerales is upon the observation that
members of international resource regimes are arifijrstate actors and whose
national activities are carried out by governmeag@ncies or non-governmental
entities, such as private individuals or commerergkerprises, who are nationals of
that country®>. Thus, the regulatory oversight over the operatiomdertaken and
patterns of behaviour exhibited by non-state adgtorsquired at the domestic level. It
is by virtue of Article VI of theDuter Space Treaignd the TU Radio Regulations

184 Article XIV of the Liability Convention See:Convention on International Liability for Damage
Caused by Space Objectslopted by the General Assembly in its resoluzdn7 (XXVI), opened for
signature on 29 March 1972, entered into force &efdtember 1972.

185 Article VIN(2) and (3) of theLiability Convention

186 \/ogler.Supra note 21 at p. 114.

187 Roberts, L.DSupra note 67 at p. 1111.

188 JakhuSupral24 at p. 181.

189 de Selding, P.Bran’s Claims About Satellite Service Try Intermetal Regulatory Regime
SpaceNews.com. April 8, 2011. Available frolnttp://www.spacenews.com/satellite_telecom/110408-
iran-claims-sat-regulatory-regime.htriilate Accessed: 15/08/2011; and de Selding, Paks,
Mediation Fail To Settle Iran-France Frequency Digp Available from:
http://www.spacenews.com/satellite_telecom/110&lkstfail-settle-iran-france-dispute.htnidate
Accessed: 15/08/2011.
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which crystallise the second-level into the colletchoice rules under the space
governance regime. This provision delegates lawinga&uthority to member states
to transpose and give effect to the internatiomstruments relating to space activities
in municipal law. It further imposes responsibildfyauthorisation and continuous
supervision for the launching and mission actigitarried out by non-governmental
entities belonging to that country in order to @edhat to obey and comply with the
state’s international obligations, and liability fareach of any such obligation.

In light Ostrom’s design principles, Principle 4satisfied. Under the space
regime, state and non-state appropriators are asguwollective responsibility for
overseeing the activities and patterns of behawabibited by the space community,
and have developed a system of space monitorirtgr ditnessing two intentional
satellite destructions and accidental collisioe, community have heavily invested in
space surveillance networks (SSNs) to combat agéniegrowing space debris
population from congesting near-Earth orbits. S8ale the ability to detect and
track space objects; distinguish which objectsnateral and man-made; identify
artificial objects as functional or inactive spaehicles, or orbital debris; and
calculate its orbital positions, velocities angectories®’. Such data is referred in the
literature as space situational awareness (SSAh 8vich comprehensive
information, it ‘enables decision-makers to rapidhd effectively select courses of
action to ensure our sustained freedom of actiahsarfety in what is clearly a
contested environment®. The U.S. is regarded as the most capable ancstrob
network system than other States’ $8N\having 29 ground-based sensors positioned
globally*®>. Such countries as France, Germany, Japan aniaRiss/e in place their
own tracking networks, but they are limited inatslities. These network systems are
not interconnected to enable the sharing of infoion&®. To supplement their own
data, these countries must rely upon the informagenerated by America’s
network®”. Nonetheless, there are critical gaps in the otisgstem to fully identify
and track all space objects analyse and predigtuootions, and to protect US space
assets® However, to overcome these shortcomings, an bit-sensor called Space
Fence has been developed and thus enhances theytoaapabilities to detect
objects in LEO and medium-Earth Orbit by tenf8fand to provide a more
expansive coverage in the Southern hemisgffere

1921.S. House of Representatives Committee on Sciandélechnology’s Subcommittee on Space
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and AeronauticsStatement of Lieutenant General Larry James Comeraimint Functional
Component Command for space on keeping the spa@emment safe for civil and commercial users
April 28, 2009 at p. 7. Available from:
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Other nation-states and commercial companies, \&hétts. nationals or not,
are able to gain access to services and SSA sufpporthe U.S. SSN by virtue of
the Commercial and Foreign Entities Program (CIiBlyWing the passage of section
913 of theNational Defense Authorization Act of 264 That section vests
discretionary, statutory authority to the Secret#ripefense to ‘carry out a pilot
program to determine the feasibility and desirgpoif providing to non-United States
Government entities space surveillance data supffoithe Secretary delegated that
statutory duty to implement a programme to the &acy of the Air Force Space
Command (AFSC) in October 2004 That program was to end on September 30,
2010 but the passage of tNational Defense Authorization Act for Fiscal Yead0
transformed the CFE from a pilot to a permanenggof>*. Further, on January 4,
2010, it was announced that the AFSC transferseckgiponsibility for sharing SSA
and analysis with satellite operators to the Utgat&gic Command
(USSTRATCOM), which shall continue to evolve thegramme in order to provide
more services to more custonférs

However, the range for non-United States governraetities eligible to access
such space surveillance services and support fnenCEE Program is restricted, and
subject to an agreement. Section 2274(b), Chapter Bitle 10 of thaJnited States
Codestates: ‘Under such a pilot program, the Secyetay provide to a non- United
States Government entity, subject to an agreemerthe. following: (1)Satellite
tracking services from assets owned or controlkethb Department of Defense, but
only if the Secretary determines, in the case gfsarth agreement, that providing
such services to that entity is in the nationalségcinterests of the United States. (2)
Space surveillance data and the analysis of spaeikance data, but only if the
Secretary determines, in the case of any such mgrméethat providing such data and
analysis to that entity is in the national secuirtgrests of the United States’. The
agreement is between the USSTRATCOM and the efigiphce user, and consists of
two conditions before any space surveillance sugpaffered®. First, the space
operator must agree to pay an amount that the Cochiahletermines necessary to
reimburse the Department for the cost of suppatteuthe agreemefif. The second
is that that actor must agree not to transfer ag dr technical information received
under the agreement, including the analysis okirgcdata, to any other entity
without the express approval of the USSTRATCER

In addition to the agreement, space surveillanta idgrovided the U.S.
Government on the wwwpgace-track.orgnvebsite. This website, which was
previously available from NASA’s Orbital InformatidGroup websit€®, provides
approved accountholders with unclassified, curdatd on catalogued space objects

21 pyplic Law 108-136, 117 Stat 1392, H.R. 1588. Malver 24, 2003. This Act is largely codified
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without chargé'®. There are ‘over 37,000 users spanning over 1lfttes with 75%
of the users coming from the US, Canada, Francen&wgy, United Kingdom, and
Australia®’,

Non-governmental entities are contributing to thternational effort in
providing effective space surveillance services @aad by establishing their own
networks. As discussed earlier, INTELSAT, IMARSAAJESES, the three largest
commercial satellite operators, established the&pamta Association (SDA) in
2010. Even amateurs from the astronomy communitg baen asked by
governmental agencies to volunteer in the trackimg) monitoring of debris
fragmenté™

The scientific advancement of SSA and the formatibagreements between
state and non-state space users for conjunctidgsamdata is another TCBM. They
foster international cooperation in the peacefel aisd exploration of outer space, as
well as enhancing trust and confidence among thabees of the community through
a mutual interest in controlling the populationwgtie of debris and minimising the
risk of near-Earth orbits becoming unusable. Hirere are two distinct types
encouragedrust in actionandtrust ininformation Both are equally important as the
other for the successful global governance regisney both influence actors’
decision-making outcomes and strategic behaviowmwhteracting with the
commons. As Henry and Dietz, ‘Trust is an impor@eterminant of sustainability
outcomes because it influences strategic intenatt@ween actors whose individual
incentives are not necessarily in alignment witht thf the collective. Trust is crucial
to collective action since cooperative behaviocting outside of one’s narrow self-
interest in order to advance the interests of them— carries the risk that others will
not cooperate, leaving cooperators paying all tstscof cooperation without
receiving commensurate benefits. Thus, in ordena&e the prediction that an actor
will behave cooperatively, one must also assumiethiey have some degree of trust
that the other involved in their decision-makinmiation will also cooperat& With
this in mind, the current system of space monitpraa deterrence mechanism
restraining users from acting individualisticalbyr their short-term gains at the
expense of the long-term interests of the commuoityhe safety and sustainability
of the space environment. It also has the capghditnstil a sense of environmental
responsibility on each space operator, and holeh thecountable for their conducts
and activities in outer space. This is becauseydaencher is consciously aware that
their activities are monitored and documented, that public condemnation is
threatened if the space community suspects thaathtar is exhibiting irresponsible
behaviour by undertaking risky and unsafe operatido that end, this may
encourage actors to act with due diligence througtiee launch, mission and
disposal stages of the planned mission by ensthiaighe space object is safe and
reliable for launching; that the operation is anegtable activity and is executed
responsibly; and that the space object is dispasedrding to the non-legally binding
space debris mitigation guidelines issued respelgtivy the Inter-Agency Space
Debris Coordination Committee (IADC) and COPUOS.
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21 1bid, pp. 5 — 6.

%12 Coldewey, D. DARPA enlists amateur astronometsack space junk. NBCNews.com. Available
from: http://www.nbcnews.com/technology/darpa-enlistsi@maastronomers-track-space-junk-
1C7009960Date Accessed: 13/11/2012.
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Nonetheless, Ostrom’s original design principleltmal CPRs raises
challenges with applied to the Space Commons. Ocle challenge is that the current
space monitoring is technically difficult and rexas expensive and highly technical
equipment. Only the major space players have tygacity’, which is here measured
on the availability of financial, technical, humand other resources necessary, to
create and maintain a robust space surveillaneeoniet A related concern is that if
space surveillance services and conjunction arsatistia are derived from a nation-
state’s SSN, such information must be restricteahtextent to ensure that that
country’s national security is not compromised. fEhe accordingly an incentive for
countries with SSA capabilities like the U.S. taarreport or omit information which
might relate to its military use or operations pase. A special challenge to the debris
problem arises. Not every space object can be téeteitacked and catalogued. The
size of the object might be too small, say lesa tlea centimetres, that existing SSA
capabilities cannot monitor. Given its transbougdeature, a related problem is the
difficulty of identifying and attributing respongéto the space polluter that generated
those small debris pieces. In light of these chagks, Ostrom’s principle must be
adjusted accordingly. As opposed to internal momtpsystem operated by resource
appropriators themselves, it is suggested thaktamrel system of monitoring that is
independent from the space appropriators is redjuiree monitoring agency would
be independent from the resource itself meaningitiea not a space appropriator
itself according to the requirements test explaigeolve under Principle 3, and the
monitors have no connection or relationship thes them to any space actor. Since
environmental degradation can increase from aasidgbris-making event, the
agency would have an on-going commitment to inrestience and technology to
gain a greater understanding of outer space amewisonment; how actors interact
with the resource and are affected by its usehamdto effectively communicate
SSA data to operators. Such improved understandingslevelopments in
surveillance networks would enhance space mongaid sanctioning. To ensure
accountability of its monitoring activities, theeagy would be directly accountable to
the ASA which is represented by space appropriatbshave been elected
membership and so are the most interested andexdfby the safety and
sustainability of near-Earth orbits. Under thisgmsal, the costs of establishing and
maintaining an external, independent monitoringhagevould however be high. To
that end, it is suggested that the ASA should eradtind whereby the financial costs
for the monitoring network is apportioned betweles state and non-state space
actors. Further, the fund should provide fiscaljaa@es to the monitoring agency for
the purposes of stimulating scientific and techgmal research in providing
improved space surveillance and SSA sharing.

1.3.5. Principle 5: Graduated sanctions for non-compliance

Commitment by the resource appropriators to comyjitly the operational rules
is necessary for a robust and self-governing CiP&hgement. Principle 4 by itself is
inadequacy to achieve this outcome. There mustdystam of sanctioning that
operates in parallel with the system of monitoriAgoponents of the conventional
wisdom would argue that external coercion is neddedsolve the problem of
commitment. Through theoretical models, they waqarkesume that ‘if individuals
commit themselves to a contract whereby a stiftgan ... will be imposed by an
external enforcer to ensure compliance duringuailire time periods, then can make a
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credible commitment and obtain benefits that wawdtiotherwise be attainabf&’
These models however provide no an explanatioronéag as to what motivates the
external enforcer to monitor behaviour and impa@sesons. Disciples under this
school of thought further postulate that individuaiould have little to no incentive to
participate in the monitoring and enforcing a datutes, even if they are able to
develop those rules themselves, because the dgaisishment are borne directly by
the enforcer whilst the benefits from the punishtreea distributed for all members to
enjoy. Ostrom, on other hand, argues that the prolgf commitment can be resolved
without an external enforcer if resource appropr&tevelop their sanctioning
activities and become enforcers themselves. Hir ferk illustrates that resource
appropriators are indeed motivated to monitor ndeipliance and willing to impose
sanctions against rule-breakers to keep conformiigte and that either the costs of
monitoring are lower or the benefits to an indiatlare higher, or both, than initially
presumed under the theoretical motf8lsTo that end, the fifth design principle
provides that resource appropriators must creaie okvn internal enforcement to
ensure compliance to the operational rules, detersfrom rule-breaking; and
punish those who violate the rules-in-use. Ostrewf the opinion that a system of
graduate sanctions would decrease the costs otoniigi and enforcing the
operational rules and increase the benefits sHawadsuch activities and in turn
motivate individuals, who believe that such systédrmonitoring and sanctioning
would protect their respective interests in the gmns, to make a declaration of self-
commitment to comply to the rule-in-use. It alscam&that ‘once appropriators have
made contingent self-commitments, they are thenvaietd to monitor other people’s
behaviour, at least from time to time, in ordeagsure themselves that others are
following the rules most of the tinfe®.

Under a system of graduate sanctions, the typemtpment an enforcer can
impose onto rule-breakers is not limited to pecynenalties, therefore. As Ostrom
writes, ‘[a] large monetary fine may not be neetteteturn an occasional to the fold
of those who are quasi-voluntary with the ruledaye monetary fine imposed on a
person facing an unusual problem may produce negaritand unwillingness to
conform to the rules in the future. Graduate pumishts ranging from insignificant
fines all the way to banishment, applied in sedimgwhich the sanctioners know a
great deal about the personal circumstances afttiex appropriators and the
potential harm that could be created by excessinet®ons, may be far more effective
than a major fine imposed on a first offend&r’'Here, Ostrom suggests that the
punishment imposed must be proportionate to thereand seriousness of the rule
violation. Furthermore, aggravating and mitigatongumstances ought to be
considered by the enforcer when deciding the apm@igpsanction. For instance,
repeated offenders would be severely punishedetextent that an exclusionary
period or renunciation of their rights to accesd ase the resource would be applied.
Whereas, appropriators of previously good charamténe nature of the rule
infraction is minor would be sanctioned with leripanishments. The literature on
environmental regulation suggests that ‘smart i@gui’ strategies are also suitable
for these types of rule-breakers. Such mechanismaasing-and-shaming’ offenders
in public is a sufficient incentive for individuals renew their commitments to the
CPR by proactively complying with the rules-in-uaad thus enable these

214 Governing the Commons: The Evolution of Institwugifor Collective ActionSupra note 3 at p.44.
23 |bid, pp. 44 — 46 and 94 — 100.

2% bid, p. 100.

27 bid, p. 98.
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appropriators to rebuild their reputations amorgrigmaining members of the
resourcé'®

A system of graduated sanctions can promote gomeeneertainty in the sense
that enforcement and sanctioning activities argensal and invariable, which may
encourage those individuals who expressed theditonal willingness to comply
with the rules if free-riders are identified anchmhed to ensure that they do not
gaining competitive advantages through their nomgl@ancé*®. Moreover, such a
system is a form of flexible regulation that cotiklp to avoid enforcement
challenges which are shared at both the internatiomd national levels. As Weeden
and Chow state, ‘[m]embers may be unwilling to catrimstrict enforcement
measures for fear of limiting freedom of actiorthe future or having to follow
through on politically and unsavoury sanctions ktter date. As a result, many
governance solutions lack any teeth at all, therebglering them ineffectual.
Flexible penalties enable enforcement and gived¢hene some teeth without
committing members to unduly harsh action for insé&s of future non-
compliance?®®. Some commentators such as Stern, on the hawmdtha opposing
view. Although graduated sanctions are just as mapbwith global CPRs as local,
they are difficult to implement at the internatibaeena. They argue that sanctioning
can be a major challenge under circumstances wherngarties involved live in
different countries with different legal and padai systems, or live in different
centurie?’. The problem is heightened by the fact that tier® centralised
regulator policing the international plane or ategsof law enforcement
comprehensively developed. The United Nations SgocGouncil may authorise the
use of force to compel states to comply with itsisiens, but only under certain
circumstances. That is to say, there must be & @cioof aggression or the threat of
such an act. Further, any of the Council’s fivenp@nent members — China, France,
Russia, the United Kingdom, and the U.S. — can aafosuch enforcement actiof.

With respect to the current space governance regiameerns over the
enforcement of international space law become ampam light of the North Korea’s
rocket launch which was claimed to be carryingtalbi@ in December 2012, and was
perceived by many as a long-range ballistic migsti¢. Given that the underlying
purpose of the activity was opaque, there was hetauntive basis for aggrieved state
parties to th®©uter Space Treaty arguing that North Korea'’s launch was not for
peaceful purposes and thus contravened Articlehaiftreaty. As a result, the space
community could not use the possible breach asanglrto invoke Article 60(2) of
theVienna Convention of the Law of Treati€6F>. This provision provides that, as
a consequence of a material breach of a multilatiesaty by one of the parties
entitles, ‘the other parties by unanimous agreertestispend the operation of the
treaty in whole or in part to terminate it eith@y:in the relations between themselves
and the defaulting State; or (ii) as between alghrties’. It is suggested that the
enforcement of Article 60(2) would not have hadrterate or suspend the operation

%8 g5ee, for example: Bloor, M.; H. Sampson.; S. Bak&rWalker.; K.Dahlgren.; E. Wadsworth and
P. James. Room for Manoeuvre? Regulatory Compliamttee Global Shipping Industr§gocial &
Legal Studies2013, Vol. 22(2), pp. 171 — 189 at pp. 173 and1756.

291bid, p. 179.

220\Weeden and Chov&upra note 164.

221 stern.Supra note 105 p. 222.

222 5haw, M.N. 2012International Law 6" ed. Cambridge University Press: Cambridge.

22 \/ienna Convention of the Law of Treaties 1969. Ban Vienna on 23 May 1969. Entered into
force on 27 January 1980nited Nations, Treaty Seriegol. 1155, p. 331.
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of theOuter Space Treal§, but severed North’s Korea’s membership to thespa
governance regime; thus renouncing its rights uAdecle | of theOuter Space
Treatyand, theoretically, excluding it from future acc@®d usage of space. Instead,
enforcement action was taken by the UN SecuritynCbuvhich adopted Resolution
2087 on January 22, 2013. This Resolution denouNceth Korea'’s rocket launch
stating that that launch used long-range ballisiigsile technology and was in
violation with earlier Resolutions which prohibitdte state from possessing such
technologies. Sanctions were also imposed indivedwho were responsible with
North Korea’s launching activity under Resolutidd8Z%.

Nonetheless, recent space-related events as pantiedatellite missile tests
(ASATSs) which involved China in 2007 and 2010 ahel U.S. in 2008 do suggest
that a system of graduated sanctions crystalliseshialternative institutional
arrangement for space can effectively shape pattdrbehaviour to ensure voluntary
compliance to the operational rules, and deterespppropriators from acting
opportunistically and contrary to those rules. Titet event concerns the Chinese
Fengyun-1Gncident in 2007, which was described briefly ahotere, the People’s
Republic of China successfully performed an ASApexknent but, although a state
party to theOuter Space Treafs, at the expense of adhering to its existing
international obligation under Article IX of thaeaty?’. The Chinese government
did not pre-emptively warn the space community witficient information nor held
any international consultations, allowing the pb#i$y of open debate, about the
intentional destruction of its own weather satelitith other state parti&s. The
international community did not enforce sanctiogaiast China for its irresponsible
behaviour and acts after the test, however. Ratleeiain national governments such
Japan used diplomatic channels to publicly cond€mina for resuming a military
exercise which had not been conducted since 18985era of the Cold War between
the U.S. and the former Soviet Union - and thusém@de factorule against ASAT
testing that was observed for more than 25 y&4rs

TheUSA — 193wvhich was performed a year after ffengyun — 1Gatellite
destruction is the second space-related eventk&tiie Chinese’s ASAT experiment,
it appears that the U.S. recognised had a pabtialnot complete, international
obligation under Article 1X of th®uter Space Treatyy virtue of Ambassador
Christina Rocca’s statement to the Conference samiamert’, America

224 Gabrynowicz, J.IThe Outer Space Treaty and Enhancing Space Sedwxi@hapter 11, pp. 113 —
123 at p. 116. Available from:
http://kms1.isn.ethz.ch/serviceengine/Files/ISNA@Yichaptersection_singledocument/2f8a3f67-
9b8a-4615-b72f-18953b45d4aa/en/Chapll.pdie Accessed: 03/07/2013.

22> Hertzfeld and LiSupra note 142 at p. 93.

226 China became a signatory to fBater Space Treatyn December 30, 1983 in Washington. See:
United Nations Office for Outer Space Affaiiigeaty SignaturedUnited Nations Office for Outer
Space Affairs. Available fronhttp://www.00sa.unvienna.org/oosatdb/showTreatySigres.doDate
Accessed: 21/01/2010.

227 Mineiro. M.C. FY-1C and USA-193 ASAT Interceptsn Assessment of Legal Obligations Under
Article 1X of the Outer Space Treatjournal of Space Law2008, Vol. 34, pp. 321 — 356 at p. 344.
228 |bid, p. 341; and Kan, £RS Report for Congress: China’s Anti-Satellite péaaTest
Congressional Research Service: The Library of @y April 23, 2007, pp. CRS-1 — CRS-6 at CRS-
2. Available from:http://www.fas.org/sgp/crs/row/RS22652.pBate Accessed: 22/01/2011.

229 Mineiro. Ibid, pp. 321 and 341; and Kalibid at p. CRS-2. .
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discharged the procedural duty of notifying statethe intentional destruction of its
toxic defunct satellite prior to the launch of thessile, but did not satisfy the
substantive requirement of holding an appropriaternational consultation.
Nonetheless, this act of informing states and speganisations shows America’s
responsible attitude and behaviour towards a sedf@rsecure orbiting environment.
Having regard to its consistent leadership in sgacepetitiveness, the United States’
conduct sets an influential trend, hopefully sdlitig into an international custom for
other nations to follow. In other words, American@nduct encourages space-capable
countries to become transparent and publicly ded¢tathe community from the

outset of planning space operations that it bésrsisk of producing debris.

China’s failure to publicly consult with the commiynprior to the launch of the
Fengyun-1Qest heightened the country’s opaque space pslitiereased mistrust
among space states actors, and undermined intamabpeace and security. Against
this background, it could be said that the U.S govent’s decision to publicly
disclose th&JSA — 193nission, indeed, had had an influential effecCdmna’s
subsequent behaviour and conducts in outer spalcere&s many would perceived
that the third space —related event involved Cherdorming its second ASAT
experiment in 2010, the technical profile of théaty would not support such
conclusion. Rather, the on-orbit rendezvous man@suare consistent with docking
procedures which would be required when China laesdts space station.
Furthermore, unlike 2007, the country’s behavioud eonduct during the launch,
mission and end of the space activity was exedatedesponsible manner. That is to
say, the Chinese government were transparencyit@iflanned mission publicly
announced it prior to launch, and there is wasppagent damage to either satellites
involved in or debris created from the on-orbitdemvous manoeuvres,

The three case studies above suggest that smaiatieg strategies have their
place in fostering trust and reciprocity of actiomsn arena where state and non-state
actors are parties. Such mechanisms have the cengyeb dictate the patterns of the
behaviour exhibited by individuals and incentiikem to comply with the rule-in-
use through the fear of being detected of non-c@npé and the consequences of
such detection. To that end, and light of the N@ac® Age, it is recommended that a
comprehensive system of graduated sanctions cmgsdadtinformal formal
mechanisms and law enforcement should be developéte ASA. Upon detection
of non-compliance reported by the independent,reatenonitoring agency, it is onus
of Association to enforce the operational rulesmgosing the appropriation sanction
that is proportionate to the seriousness and itegbof the rule violation against the
offending space user.

1.3.6. Principle 6: Conflict-resolution mechanisms

If individuals are going to follow rules over a pperiod of time, there must be
some mechanisms for discussing and resolving woratitutes an infraction. To that

25/01/2011; and Ambassador Christina Ro&tatement by Ambassador Christina Rocca, Permanent
Representative of the United States to the Conéeren DisarmamenGeneva, February 15, 2008.
Available from:

http://www.unog.ch/80256 EDD006B8954/(httpAssets)IBEEEB629D982FC12573F0004A1EQ7/$f
ile/Statement+by+Ambassador+Rocca. ifite Accessed: 24/01/2011.

#lweeden, BDancing in the dark: The orbital rendezvous of QJahd SJ-06FThe Space Review.
August 30, 2010. Available fronhttp://www.thespacereview.com/article/1689ate Accessed:
30/08/2010.
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end, Principle 6 provides for the development afflict-resolution mechanisms.
Such mechanisms can be formal or informal, or alsoation of both. In the context
of local-scale CPRs, a simple informal conflictalesion mechanism is where certain
resource appropriators are selected as leadegsatve the dispute through
negotiation, conciliation or even arbitration witte parties involved. In legal
scholarship, such informal mechanisms are knowalesnative dispute resolution’
(ADR) procedures which have been defined as: ‘Ao$gractices and techniques that
aim 1) to permit legal disputes to be resolvedidetthe courts for the benefit of all
disputants; 2) to reduce the cost of conventidtightion and the delays to which it is
ordinary subject; or 3) to prevent legal disputes tvould otherwise likely brought to
the courts®®% Where, on the other hand, resource scarcity g well-developed,
formal mechanisms such as to the courts might bdete To ensure rule-legitimacy
and rule-compliance, it is essential that the dispasolution mechanisms are quick
to access and low in costs, and are availablesturee users and their officials to
resolve conflicts among users or between user®f#ioials*>

Ostrom’s sixth design principle is not satisfiedlenthe current space
governance regime as it does not fully develomeé&work for conflict-resolutidri®.
Under the outer space regime, the space treatessptescribe the ways in which to
settled disputes, but are limited in their applmatand largely lays down procedural
than substantive rules. Tluter Space Treatsets forth the liability provisions under
Articles VI and VII. Article VI provides that staggarties to the treaty shall bear
international responsibility for national activiievhether such activities carried out
by governmental agencies and non-governmentalestince non-governmental
entities may access and use space only with theasdtion and continuing
supervision of the relevant state, any liabilitysath an entity is imputed to the
nation-state that authorised and supervised itgites. Article VII prescribes the
nation-state that is subject to international resgality for damage caused by its
outer space activities state to a foreign stateational of that foreign state. That is to
say, the launching state which is broadly defimethe Article as: ‘Each State Party to
the Treaty that launches or procures the laun@nafbject into outer space, including
the moon and other celestial bodies, and each $tatey from whose territory or
facility an object is launched...’. Although the @uSpace Treaty contains these
liability provisions, Articles VI and VII are neién comprehensive nor susceptible of
precise application. Furthermore, the treaty dagsestablish an administrative or
judicial tribunal to resolve space-related dispated thus develops an effective
system for conflict-resolutidr>. However, the Liability Convention that was adabte
in 1972 supplements the guidelines under the Cijtace Treaty, and sets out
detailed rules on claims procedure, compensatidriahility of nations for damage
caused by a launching state’s space object.

#2\Wong, K.F. Collaboration in the Exploration of ®@uSpace: Using ADR to resolve conflicts in
SpaceCardozo Journal of Conflict Resolutiop006. Vol. 7, pp. 445 — 472 at p. 458.

233 Governing the Commons: The Evolution of Institugitor Collective ActionSupra, note 2 at pp.
100 - 101.

%4 Firestone, M.S. Problems in the Resolution of aliep concerning damage caused in sphgiane
Law Review1985, Vol. 59, pp. 747 — 780; Diedericks-Verchddi.Ph. and Gormley, W. P. The
future legal status of nongovernmental entitie®iner Space: Private individuals and companies as
subjects and beneficiaries of International Spaae.lournal of Space Lawi997, Vol. 5, pp. 125 —
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The Convention primarily deals with state respoiligtband so its
compatibility challenges Ostrom’s sixth principléis is because the scope of parties
allowed to invoke the treaty’s provisions and bkjsct to claims of liability for
damage caused by a space object are limited tomstates. The defendant nation-
state to such claims is the “launching state”,rokfiunder Article I(c) as a state
which launches or procures the launching of a spagext; or a state from whose
territory or facility a space object is launchetieTclaimant nation-state, on the other
hand, that may present to the launching stateim ¢ta compensation for damage is
not limited to the state of nationality. If the &t@f nationality has not presented a
claim, another State may, in respect of damageisigst in its territory by any natural
or juridical person, present a claim to a launctétate. If neither the State of
nationality nor the State in whose territory thendge was sustained has presented a
claim or notified its intention of presenting aiolaanother State may, in respect of
damage sustained by its permanent residents, prestaim to a launching Stafé
The Convention thus crystallises the classicalriiwef international law that states
are subjects to international law and hkbais standio present claims before an
international forum. Non-governmental entities @logects of international law with
no means, or indeed legal right, for individualagsert their claims at the
international arena, and accordingly it is therkant nation-state that must present
the claim for damages on behalf of the non-staieraeinder its auspices.
However, it is incorrect to assume that it is thenhatory obligation upon the
claimant state to approve, and so become a partgdalaim pursed by a private
entity. Such outcome is at the discretion of tlmatrdry as indicated by the word
‘may’ in Article VIII of the Liability ConventionBy virtue Article VI of the Outer
Space Treaty, that nation may prevent the non-gowental entity from proceeding
with the claim if it determines that legal actiomdermine diplomatic relations or its
efforts with another natiéf. In such event, recourse would have to be takémeat
domestic arena of the launching state where noemovental entities retain their
legal standing to assert their righits

The Liability Convention is applicable to disputesicerning damages caused
by space objects in two limited scenarios, andsthimestantive basis of liability varies
according to where damage is sustained. The fnairostance is provided in Article
Il which establishes that the launching State dimkhbsolutely liable for damage
caused by its space objects on the surface ofdatile er to aircraft in flight, except to
the extent to which such damage has been causthe lgyoss negligence or an act or
omission on the part of the victim or of the clamh&tate done with intent to cause
damagé®. The second scenario is stated under Articleotthyiding that in the event
of damage being caused elsewhere than on the swfale Earth to a space object
of one launching state or to persons or propertgroad such a space object by a
space object of another launching state, the Iaktall be liable only if the damage is
due to its fault or the fault of persons of whorsitesponsible.

238 Article VII1(2) and (3) of the Liability Conventim
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An innovative attribute of the Liability Conventiavhich is consistent with
Ostrom’s principle 6 is that it establishes a systé alternative dispute resolutions.
Article IX provides that a claim of compensatiom fiamage shall be presented to a
launching nation-state through diplomatic chanrfets, If, however, settlements of a
claim through diplomatic negotiations are not retctvithin one year from the date
the claimant state presented the claim, arbitrgirocedures are then followed with
either party being able to request a Claims Comong® be established. Articles
XV through XX detail how the Commission is set the members forming it, and the
procedures it is to follow, and the effect of iectsion. Under Article XIX(2), the
decision of the Commission is final and bindinghié parties have so agreed.
Otherwise, the Commission shall be render a findlr@commendatory award, which
the parties shall consider in good faith. A scrytih the conflict-resolution
mechanisms offered under the Liability Conventiengrates both positive and
negative criticisms. On the one hand, the adopifohDR procedures has the
capacity to resolve space-related disputed in agfeband cooperative manner
without litigation and adversarial confrontatiohsit might otherwise breaking down
or undermining diplomatic relations between sogreiations. Such a positive
feature of the system can be illustrated with tbei& Cosmos 954atellite incident
in 1978 which settled the dispute for damages ssfakat the first stage of the
claim; that is, through diplomatic negotiationsisravent involved a threat of
contaminating Earth’s environment from radioactwaterial. Here, the Soviet
satellite, using uranium as a source of fuel, rered Earth. This unscheduled re-
entry decayed the satellite but scattered radieacémains landed on Earth. Majority
of the debris was located in the Northwest of Canaldich was inhabited. The
affected territories had to undergo an extensiaeckeand clean-up operation, and
such expenses borne on the Canadian authoritieeé&d one million Canadian
dollar€*t. Canada presented a claim of damage for the sisix afillion Canadian
dollars to the Soviet Union under the Liability Gention. Consistent with Article
IX, the states entered into diplomatic negotiatiand, after a few sessions, settled the
dispute with the Soviet Union agreeing to compen€atnada three million Canadian
dollars in full and final settlement without recsarto the establishment of a Claims
Commission&" Another positive point highlighted from this casgady is that ‘[t]he
fact that parties to settle rather than createaan@d Commission shows the
responsible approach of the parties and how paxiiéag to reach an agreement will
do so by compromis&®. On the other hand, and perhaps justifies why gtatties
might be willing to settling the disputed upon fipgesentation of the claim, is that the
outcome of the Claims Commission is merely a recenaatory award if parties
agree not to be bound and thus must consider Weatan good faith. For a binding
decision, parties would have to seek redress uhdenunicipal law of the launching
state. This, in turn, questions the efficacy ofdhtration procedures under the
Liability Convention if the Commission’s decisianset aside altogether, and costly
and time-consuming litigation and adversarial me@ras are at any rate needed for
compensation to be pafd

241 Cheng, BConvention on International Liability for Damage @d by Space Objects:
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Under the telecommunications regime, the ITU pibssrits conflict-resolution
system for ITU members over disputes involvingdhecation of GEO orbital slots
and interference to radio communications. Undeichrs6 of the ITU Constitution,
member states may settle their disputes on quastadating to the interpretation or
application of the ITU Constitution, of the ITU Gaantion or of the ITU
Administrative Regulations (including Radio Regidat governing space
communications) by negotiation, through diplomatannels, or according to
procedures established by bilateral or multilatesdties concluded between them for
the settlement of international disputes, or by atiner method mutually agreed upon.
If none of these methods of settlement is ado@ted Member State party to the
dispute may have recourse to arbitration in accuréavith the arbitration procedure
as specified in Article 41 of the ITU ConventioneMber States have also concluded
an Optional Protocol on the Compulsory Settlemémispute Relating to ITU
regulatory regime, which is applicable among mensietes to the protocol. This
Protocol states that arbitration procedures asdéfin Article 41 of the ITU
Convention are compulsory for the settlement gbualiss among state parties to the
protocol. According to Jakhu, in practice, neitAgticle 41 of the Convention nor the
Optional Protocol has been ué€dAll the harmful problems have been and are
resolved in accordance to Article 15 of the Radegations, which primarily deals
with disputes through bilateral negotiations betwt® states concerned, and they are
urged to ‘exercise the upmost goodwill and mutgaistance in the application of
Article 45 of the Constitution and Article 15 oktiiRadio Regulations to settlement
problems of harmful interferent® The ITU Radiocommunication Bureau may
intervene but only if the state requires its segiand any conclusion adopted is a
non-binding recommendation, and accordingly hidttsghe ‘voluntaristic norm’ of
the ITU**". That is to say, the Union lacks the competenanforce its own rules
and regulations over sovereign states through ol mechanisms as sanctioning
or coercive measurés.

From the above, there are therefore fundamental iegzuums within the
current dispute-resolution mechanisms under intenmal space law. The ADR
procedures under the Liability Convention are leditn their scope, covering only
claims for compensation for damage caused by spaeets on the surface of the
Earth, or to aircraft in flight, or in outer spaesd lack binding power to enforce the
decision unless a specific agreement exists betitweparties concern&d. The
arbitration procedures under the ITU regime are ated in certain matters such as
disputes involving the harmful interference to stgied radio frequencies. For

245 Jakhu, RDispute resolution under the ITU agreemerisailable from:
http://swfound.org/media/48115/Jakhu-
Dispute%20resolution%20under%20the%20ITU%20agretsneti Date Accessed: 08/08/2011.
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disputes outside the matters covered by the optaresand telecommunication
regimes, respectively, there is no other outeresgaecific means of conflict-
resolution for nation-states to consid@r Furthermore, the dispute-resolution
systems under international space law were enuistogenly be used by states:
private entities do not have direct access to tf@sens. In light of the diversification
and intensification of space activities and nonesspace actors, the space community
has recently recognised that not only the numbepate-related disputes would arise
but such disputes ‘can arise between states, stgeFgies, intergovernmental,
regional or international organizations, and pevaitities, such as national and
multinational corporations. With the advent of spémurism, even private persons
may become entangled in disputes relating to mpace activitie$®™. To that end,

on December 6, 2011, the Administrative Counciihef Permanent Court of
Arbitration (PCA) adopted the Optional rules fol#ration of Disputes Relating to
Outer Space Activities (Outer Space Rules) as famtéb address the problems with
the current dispute-resolution system by providingeans of voluntary and binding
dispute resolution available to all parties — statd non-state — engaged in outer
space activities and tailored to the particulasitbé this unique area of economic
activity?®>. The PCA is an intergovernmental organisation ith member states
that have acceded to its founding conventionsalt established through the 1899
Convention for Pacific Settlement of Internatiobédputes and the 1907 Convention
for the Pacific Settlement of International Disput®ne of the PCA’s purpose is to
provide forum for arbitration and other forms o$plite resolution between various
combinations of states, state entities, intergawemtal organisations, and private
parties. The Outer Space Rules are based on tlel2difed Nations Commission on
International Trade Law (UNICITRAL) Arbitration Re$ and have been adapted to
provide a set of specialised arbitration rulesdigputes arising from the space sector.
The Rules reflect the particular characteristicdisputes having an outer space
component involving the use of outer space by Statéernational organizations and
private entities; and reflect the public internatiblaw element that pertains to
disputes that may involve States and the use ef @ace, and international practice
appropriate to such disputes. They establish thedjation of the PCA to arbitrate
and specifying the authority of Secretary-Genefahe PCA at The Hague.
Moreover, the Outer Space Rules providing the gattie freedom to choose an
arbitral tribunal composed of one, three, or fieegons; provide a specialised list of
arbitrators with specialised competencies withmfibld of outer space and a list of
scientific and technical experts to address tecthmsues that may be pertinent to a
dispute; and provide suggestions for establishnoggdures at ensuring
confidentiality. The Rules are optional and empbadliexibility and party autonomy.
For example, the Rules, and the services of thee@eg-General and the PCA, are
available to states, international organizations, @rivate parties. Also, they may be
used in relation to disputes two or more Stategsato a multilateral agreement
relating to the use of or access to outer spaceecnmg the interpretation or
application of that agreemérit Judge Pocar, who chaired the Advisory group which

20| jstner, M.A new paradigm for arbitrating disputes in outemsp The Space Review. Januar¥, 9
2012. Available fromhttp://www.thespacereview.com/article/2002ate Accessed: 09/01/2012.
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drafted the Outer Space Rules, takes the viewstldt flexibility and voluntary
mechanisms of the arbitration procedures is impbrdoere states are involved, as it
may incentivise them to agree to binding dispuselgion under discrete agreements
than to enter into a new significant to enter iméov significant multilateral treaty to
the effect that all space-related disputes ard deah universal and invariable

way>®.  Unlike the Liability Convention which providescommendatory decisions

if parties do not agree to be bound, arbitratiottomes are final and binding. There
are no appeals and only limited grounds for chglsrare available. As Judge Pocar
states: ‘This can be of great importance given spate activities often operate on
precise and fixed schedules, especially as regarith® time windows for landing,
atmospheric re-entry, descent and landing, and md®rtion. In these situations, only
swiftly-obtained final decisions are of any vaftid’ A novel addition to the Outer
Space Rules sets forth a model clause for arlmtratf existing and future disputes

for parties to consider inserting or modifying initeaties or contracts. The purpose of
arbitration clause is indicate the express intépasties to settle any dispute,
controversy or claim arising from the contractreaty through arbitration in
accordance with the PCA’s Outer Space Rules.

The recent emergence of the PCA’s Outer Space Righghts the space
community’s efforts to develop a comprehensive alisgesolution system that has
the capacity to adapt to the maturing space inguséreby alleviating the failures of
the current body of international space law. Tigaisicance of the Rules goes beyond
than providing a viable forum that is accessibledth state and non-state actors to
resolve outer space-related disputes through ARRgalures. It also has the potential
to promote confidence within the members of thesmammunity that rule-
infractions and other types of conflicts would bef8y and competently settled to
ensure that existing and planned space operatrensoa affected or postponed, and
that development of the space sector is not stifié¢ith this in mind, it is suggested
that under the proposed alternative institutiomedregement for outer space
entrenches the PCA’s Outer Space Rules as itsicordsolution mechanisms.

1.3.7. Principle 7: Minimal recognition of rights to organise

Principle 7 provides that external governmentahartes permit and do not
challenge the rights of appropriators to devis& thwn institutions. Providing that
the external governmental agencies give a leastmalirecognition to the legitimacy
of such rules, resource users themselves may ba@bhforce the rules themselves.
Ostrom, however, warns, that if external governraleofficials presume that only
they have the authority to set the rules, thenlitbe very difficult for local
appropriators to sustain a rule governed CPR dneelang run. In a situation in which
one wishes to get around the rules created bygpepriators, one may go to the
external government and try to get local rules twreed®.

Ostrom’s seventh design principle echoes the cdrafapstitutional legitimacy
under the literature of organizational thefyHere, ‘legitimacy’ has both a

%4 Judge PocaSupra note 249 at p. 171.

25 bid, p. 178.

%% Governing the Commons: The Evolution of Instituifer Collective ActionSupra note 3 at p.
101.

%7 gee, for example: Suchman, M.C. Legitimacy: Stiatand Institutional ApproacheBhe Academy
of Management Revied995, Vol. 20(3), pp. 571 — 610; and Buchanaramd R.O. Keohane. The
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normative and a sociological meaning. In the noiveatense, a legitimate institution
can assert it right to rule; that is, to make mmaking outcomes, adopt mechanisms to
assure rule-compliance and enforce sanctions dgalesbreakers. An institution is
legitimate in the sociological sense when it iselydoelieved to have the right to rule.
If the institution lacks legitimacy, then it claitm authority is unfounded and it is not
entitled to on-going support and compliance froatesand non-state actovs

Ostrom’s empirical studies suggest that legitimaichpcal CPR institutions are not
too difficult to establish, but the same might hotd true for those international
institutions whose governance activities are cdroet by both state and non-state
actor$>®. With this in mind, it is assumed that the progbAssociation of Space
Appropriators has institutional legitimacy to regpa the use and exploration of outer
space and oversee access and the activities efastdtnon-state space actors, and
recommend that further research is required to e@the theoretical strategies to
determine if the ASA can gain and, if so, mainigregitimacy as a global
governance institution.

1.3.8. Principle 8: Nested enterprises for larger, complexXCPRs

The final design principle under Ostrom’s framewtfwkinstitutional
arrangement is that the appropriation, provisioonitoring, enforcement, conflict
resolution, and governance activities are organis@aultiple layers of nested
enterprise®°. In other words, Principle 8 recommends a polygegbvernance
system for larger, complex interactive resource £ explained above, this multi-
layered institutional arrangement fosters a co-rgament arrangement whereby
authority over regulating access and use of thencons resource is vested to more
than one entity, and does not exclude resourcelstédters like individuals,
communities and non-governmental organisations fnamrking cooperatively with
regional authorities and national governments ¢&léaoverexploitation and misuse.
It also means that there is room for different sypéenvironmental regulations such
as command-and-control, market-based regulatiodsatt laws to influence the
governance of global resources. However, as Statess the challenge is to find
combination of institutional forms that can effgely implement the other design
principles®’. According to the commons literature, the sucoégmlycentric
management is determined by the linkages, or rgsdimong the pre-existing
institutions with responsibilities for managing sanf the system and the
communications between them for information affegtiheir respective part of
commons and in turn the resource system as a fihole

The existing space governance regime are orgamseg@olycentric system, As
seen above, there are two levels where collectiideoperational choice outcomes are

legitimacy of Global Governance Institutiofighics & International AffairsVol. 20(4), pp. 405 —
437.

28 Buchanan and Keohanieid, pp. 405 and 407.

29 Stern.Supra note 105 at p. 222.

20 Governing the Commons: The Evolution of Instituifer Collective ActionSupra note 2 at pp.
101 - 102.

%1 Stern.Supra note 105 at p. 224.

%2 Governing the Commons: The Evolution of Instituifer Collective ActionSupra note 2 at p.
101; and Stern, P.C. T. Dietz., N. DolSak., E. @str and Stonich, nowledge and Questions After
15 Years of Yeatn: The Drama of the Commons. Committee on thenedu Dimensions of Global
Change. Ostrom,. E., T. Dietz., N. DolSak., P.@r%t S. Stonich., Weber, E.U. (eds). 2002. Nationa
Academy Press: Washington, D.C. Chapter 13, pp—4480 at p. 463.
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produced — the international and national aretnaoWwever, would be incorrect to
assume that this intuitional arrangement sati€lissom’s eighth design as its success
and robustness in governing outer space is doulbtisdargued that, owing to the
polycentric system, the existing space governaagene is inadequacy to regulate
the use and exploration of the orbits and overseeadttivities of space actors, and to
address such collection action problems as spdmesder the long-term safety and
sustainable of the space environment. A paradoxgesdhe international plane; that
is, there are two different legal regimes operatiogcurrently to govern and manage
the same resource system — the ‘outer space regmietelecommunications
regime’. However, the institutional linkage amohg tnternational bodies
responsible for the Space Commons is absence.fidiesdrom the ITU have little to
do with the overarching provisions of the Outer @pareaty. By the same token, the
five space treaties have little operation for thgulation and management of the radio
frequency spectrufi®>. Communication, or interplay, between the two meeg is also
lacking to the extent that it not resulted onlyifragmented legal regime for outer
space activities but has too endangered the undycaherence of international space
law because of competing provisions within the sgaeaties and ITU regulaticiis
The lack of interplay between the internationatitnfons become apparent by the
1976Bogota Declaratioff>, where developing countries party to the agreeraent
COPUOS attempted to treat the ITU technical reguiatasde factointernational
space law in order to assert preferential righthéallocation of orbital positions in
GEO above their respective national territdfi@sTaking the sum of these two
international governance systems shows that tisemetionly a fragmented regime for
space, but they lack the competency to address ocoproblems such as orbital
debris which affect resource users regulated ueitteer the outer space or
telecommunications regirf&.

By virtue of Article VI of the Outer Space Treagnd the ITU Radio
Regulations, there is cross-scale institutionarpitty between the first (international)
and second (national) collective-choice levelsaAssult, there are many institutions
constantly interacting with one another both “hontally” or at the same scale or
level of social organisation, and “vertically” ccrass level of social organisatfGh
The resultant interaction among these institutinay generate consequences which
affect the performance of an individual institutimmd robustness to deal with
commons- related problems such as environmentahdatiori®®. Owing to this
bifurcated arrangement, it is argued that the gmisland weaknesses with the
international governance arrangement for spacegudedgiat the international plane are
mirrored in the regime formation processes crebjedation-states at the national

#3young, O.RGoverning International Spaces: Antarctica and Bey@p. 287 — 294 at p. 293. In:
Berkman, P.A., M.A. Lang., D.W. H. Walton, and OY¥ung (eds). 2011. Science Diplomacy:
Science, Antarctica, and the Governance of Int@nak Spaces. Smithsonian Institution Scholarly
Press.
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255 Declaration of the First Meeting of the EquatoBates, Bogota, December 3, 19J6urnal of
Space 1978, Vol. 6, pp. 193 — 196.
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%7 Governing International Spaces: Antarctica and Bey®upra note 264 at p. 293.

#8young, O.RInstitutional Interplay: The Environmental Conseqaes of Cross-Scale Interactions
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arena. This is because, as aforesaid, internatiostalments and other outcomes
created in CD, COPUOQOS and ITU are however subgetttd autonomous choice of
spacefaring state actors to adopt these measuoethair domestic legal systems.
Furthermore, treaty provisions such as Article ¥the Outer Space Treaty are
framed in terms that are sufficiently generic towlan individual member state a
wide margin of appreciation to design and implenzerggime in a manner it chooses
and that is consistent with legal traditions prémgiin that countr§’®. Such top-
bottom interactions means that individual statesld/dave had implemented at least
two regulatory regimes in its legal systems in otdegive effect to its international
obligations as prescribed under the ‘outer spacé“#lecommunications’ regimes.
Across the second collective-choice level, themisingle national arena that is
responsible for the development of collective rulesluding the implementation of
the international regimes into the domestic legatesms of spacefaring and space-
capable states, and the policing of space activitiecommercial and private space
launchers. Moreover, the exclusion of the commeésgace sector from membership
to the international bodies responsible for theegpance of space at the
constitutional-choice level means that non-govemadeusers of outer space are
excluded from participating in the formation, reeisand implementation of the rules
used to create the operational- choice rules. Tihearenas for collective-choice
outcomes are external to actual users of spacwidndl states delegate rule and
decision-making authority to external entities ae#ghe space community that do not
directly generate benefits from the appropriatiod atility of space and its resources.
It is argued that the resultant consequence of sstiutional linkage between the
international and national arenas is the dangbaphazard and perverse decision-
making outcomes. Legislators and administrators athypportunistically, taking
decisions that ignore, or even contradict, therirgonal agreements on space in
order in order to maximise their utility of spacedahe benefits derived at the
expense of the collective aim for the efficientgesaf space and the minimise
interference to other users’ current and plannessiong’™. To that end, domestic
legal frameworks may undermine and possibly be asgtmcal to international space
law, and thus lead to considerable variance ofoperdnce among individual
spacefaring nations when it comes to fulfillingitheternational obligations. It is
argued that such variance in performance betweenb®estates at the national
arena, where heterogeneity already exists, is diti@aial barrier which substantially
challenges the overall robustness of the ‘outecespand ‘telecommunications’
regimes to collectively promote the long-term mamagnt and environmental
sustainability of space and encourage internatiooaperation between state actors to
address common problems such as space congestion.

In light of the institutional analysis performed the existing space governance
regime, a polycentric approach for an alternatnstiiutional arrangement to govern
outer space should not be avoided. As Stern sédtede, the challenge is finding the
institutional form that can effectively implemehetother design principl&$. By
applying Ostrom’s eighth principle to outer spaxep-management arrangement
with state and non-state space actors forming aodation of Space Appropriators
should be organised. To effectively implement ttiteepdesign principles, a

210bid, pp. 277 — 278. See also: Telecommunications Memagt Group, Ind.egal and Institutional
Aspects of RegulatioModule 6 of the ICT Regulation Toolkit at pp. 2&5. November 2006.
Available from:http://www.ictregulationtoolkit.org/en/Section.126#nl. Date Accessed: 09/12/2012.
271 yall. Supra note 161.

272 Stern.Supra note 105 at p. 224.
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monocentric approach is suggested. In other wdindsglevelopment and revision of
collective-choice rules; monitoring and enforcemeigpute resolution; and other
governance activities are carried out in a singtaa.

1.4.Conclusion

To conclude, Ostrom’s framework for institutionaleangement can be applied
to near-Earth orbits to design an appropriate aadible alternative governance
system to regulate the Space Commons. Howeveoyriti@al design principles that
were created from lessons learnt from empiricalisgion local, small-scale CPRs
require adjustments to overcome certain challemdesh occur during the scaling-up
process to a larger-scale, extraterrestrial comnfetsing clearly defined boundaries
of the rules the commons itself is not a relevaexwgrcise for space. This is because
space is and part of a complex, interactive resosystem. A satellite operator, for
instance, would access and pass the two other caswmthe Airspace Commons and
the Near-Space Commons, before accessing the Sgaemons and utilising the
radio frequencies spectrum in GEO. Furthermoreg#lienitation of airspace and
outer space is now an academic exercise giverettent development of reusable
launch vehicles which have hybrid technologicalatalities as civilian aircrafts and
spacecrafts. However, there must be clear ruliésiuig the individuals who are
eligible to enter space and have appropriationtsigh light of the diversification and
intensification of space actors, especially notestsers from the commercial space
sector and private entities, an Association of Spigapropriator (ASA) should be
incorporated. Membership to this Association isgdasn certain requirements that
must be satisfied before membership to the ASAbeaoonsidered. Such membership
test can potentially limit the scope of space actano eligible access and use space
to promote its optimal and sustainable managemgekbluding irresponsible actors.
The Association is the single regulator that gogsehe use and exploration of outer
space and oversees access and the activities gpdioe appropriators. Accordingly,
the ASA is vested authority to develop and reviedollective-choice rules which
are congruent to the peculiar characteristics ®fgace and its changing
environment, and make other decision-making outsoihés also responsible to
ensure rule-compliance, enforcing its rules with tise of an appropriate system of
graduated sanctioning against rule-breakers, asulviag space-related disputes by
following the PCA’s Outer Space Rules. However,db&ction of such non-
compliance would lie with an independent, extemahitoring agency that provides
space surveillance services and effectively sha8% data to all space appropriators,
and thus avert concerns that nation-states withs®Nceal information for reasons
of national security. This co-management arrangéroerthe Space Commons is
based on a monocentric system, not polycentrigilidé states and non-state space
actors form the ASA and carry out its governandeviéies under a single arena. It is
hoped that such institutional design would yieldlaust and sustainable governance
system that optimally addresses collective-actimblems such as space congestion
to foster the long-term environmental preservaéinod safety of near-Earth orbits for
existing and future space appropriators.
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