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Abstract

Over the past forty years, communications and broadcasting via geostationary satellite systems have
become integral and valued parts of the global information infrastructure. I nternational
communications and data distribution from orbit, however, have been hobbled by regulatory
mechanisms administered under the auspices of the International Telecommunication Union. The
author examines the current regime and the problems confronting the industry, discusses potential
solutions, and proposes that the present method for allocating frequencies and orbital positions for
geostationary satellite networks can be substantially enhanced through an auction process and the
addition of select regulatory changes.
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|. Introduction

For most of its history, space activity has been the province of government. From the earliest
practical experiments with rockets, the high frontier has been perceived as a forum for advancing
awide variety of national goals. It was, and in many cases still is, ameans for promoting patriotic
fervor,” enhancing prestige abroad,” advancing technology,” projecting force over great distances,’
improving security both militarily” and through international cooperation,” and promoting the
genera welfare through public services such as weather forecasting” and geological surveying.’
While the potential for commercial activity involving outer space was recognized relatively early
on,” and there were occasionally dramatic successes,” commercial investments represented only a
tiny portion of total space expenditures. Even this diver devoted to commercial enterprise
involved substantial government participation, with the state assuming the role of sole proprietor,
service provider, or partner.”

Theworld isafar different place today. The modern global economy has come to depend upon
the rapid manipulation and transfer of substantial amounts of information. The systems that
facilitate this information economy have grown dramatically in both size and importance. The
field of space communicationsis no exception. In the United States alone, commercial space
revenues reached 7.1 billion dollarsin 1999.” Commercial space activity, primarily voice and



datarelay and broadcasting, once constituted a minuscule fraction of all space spending. It
presently comprises the majority of global annual space expenditures.” Growth in commercial
space launches is expected to increase an additional fifteen percent thisyear.”

Although the technological and financial environments facing space communications have
changed dramatically over the decades, the International Telecommunication Union (“1TU”), the
organization responsible for managing all aspects of the activity among the community of
nations, has remained a constant fixture. Formed in response to the regulatory challenges of
nineteenth century technologies, the ITU has been hard pressed of late to adapt its procedures to
the new challenges posed by rapid growth in the telecommunications industry. Its present
approach to regulation has hindered development of communications systems and engendered
unnecessary friction among the community of nations,

Part 11 of this Article recounts the physical and technological parameters of the outer space
environment with regard to satellite communication. Part |11 details the history and structure of
the ITU and the process employed by the organization for regulating geostationary satellite
networks. Part 1V examines the current international legal and policy regime affecting
geostationary communications with a view towards its efficiency, equity, and effect on
international relations. Lastly, Part V discusses the enhancement of the regulatory process
through the application of a variety of mechanisms, including market-based alocation via
auctions, regulatory reforms, and new approaches to dispute resolution.

|. Physical and Technical Parameters Affecting Satellite Communication
Il. The Geostationary Orbit

It was October 1945. World War |1 had ended a mere two months before and the possibilities of
the technol ogies spawned by the conflict were very much on the mind of an officer in the British
Royal Air Force, Arthur C. Clarke. In aseminal article for Wireless World,” Clarke recognized
that the then nascent technology of the space age could make use of Kepler’slaws of planetary
motion to supply cost-effective communications across the globe.”

The principleisingeniousin its application. The force of gravity exerted by one object on another
decreases with the square of the distance between them.” Any object will orbit a more massive
body, such as a planet, when the centrifugal force generated by its velocity exactly balances the
force of gravity.” Given the marked reduction of gravitational effects with distance, an object in
orbit around the Earth needs significantly less speed to maintain a higher orbit than alower one.

For example, the International Space Station typically orbits at 250 miles above the surface” and
makes one compl ete orbit approximately every ninety minutes.” In contrast, a satellite placed in



an orbit 22,300 miles above the Earth will take precisely one day to complete a single circuit.
Such an object is considered to be geosynchronous.” If a spacecraft is placed in this 22,300 mile
orbit directly above the Earth’ s equator, the satellite’ s orbit is not merely synchronized with the
Earth’ s rotation but will appear from the surface to be stationary. For this reason, this specific
orbit is commonly known as the “geostationary orbit.”” The illustration shows the relative
position and coverage of a geostationary craft in orbit around the Earth:”

A geostationary satellite has an unparalleled view. Each craft has unobstructed access to as much
as forty percent of the Earth’s surface.” In addition to permitting cost-effective communications
across vast distances, geostationary satellites have proven ideal for the distribution of broadcast
signalsto large regions. They are also convenient platforms for various types of remote sensing.
For example, weather forecasting is heavily reliant on geostationary assets and military early
warning craft make use of the orbit.” As of 1997, there were nearly one thousand craft conducting
activities in geostationary orbit.”

|. Limitations on the Use of Geostationary Orbit

A variety of factors hinder the continued use of the geostationary orbit. In particular, the medium
isrestricted by (1) the physical nature of the geostationary orbit, (2) the industry’ s technological
capabilities, (3) the redlities of the telecommunication marketplace, and (4) regulatory limitations
imposed by the international community.

The confluence of physical attributes that make the geostationary orbit so desirable are confined
to an extremely small volume, particularly in comparison to other regions of near-Earth space. In



order to maintain synchronicity with the Earth’ s rotation, there is little room for discrepancies
between a satellite' s actual position and the theoretical ideal as small variances will eventually
produce significant drift if left uncorrected.” Most geostationary satellites rarely stray beyond a
thirty kilometer band that encompasses the nominal altitude of the geostationary position.”
Although satellites are permitted some measure of drift in other dimensions, the hazard of such
drift makes multiple placement within the same area of space untenable.” Consequently, for the
purposes of most policy discussions, the geostationary orbit can be considered a one-dimensional
line describing a great circle around the planet.”

This scarcity of useful volume is exacerbated by other physical and market realities. For example,
each satellite in geostationary orbit is usually kept in its position within an accuracy of
approximately one-tenth of one degree.” Absent any other limitations on the availability of orbital
positions, a maximum of 1,800 satellites could be placed without posing a navigational hazard to
others.”

However, this theoretical maximum grossly overestimates the possible number of useful
positions. Not all satellite positions are created equal; only a subset of those available slots are
well-suited for communications. For example, the distance between the North American and
European coasts is so great that only arelatively tiny portion of the orbital arc can be used for the
purpose of acting as a transatlantic relay.” The Pacific and Indian Oceans pose similar, if slightly
less serious, limitations.” Likewise, orbital positions having broad coverage of continental regions
are more desirable than those that can access only smaller portions of those land masses.

Despite being one of the most cost-effective means for communicating and distributing
information over large areas, a satellite system is, by any measure, extremely expensive. All other
variables being equal, a satellite capable of simultaneously viewing the east and west coasts of
the United States, for example, will be more valuable than one in an orbit from which only a
portion of the United Statesisvisible. A single craft with the broadest geographic and population
coverage can maximize its potential user base and thereby distribute its capital costs across a
larger number of potential clients.

The arrangement of satellites along the geostationary orbit reflects the impact of these physical
and financial realities. Systems tend to cluster along small arcs above oceans and continents. Still,
though physical proximity is an important factor, it is not the predominant element limiting the
availability of positions for communications satellites in geostationary orbit.

Interference is an even more serious concern. Almost from the very beginning, interference has
been athorny issue for radio communication.” The problem is basically a matter of frequency.” If
two different transmissions are made in the same geographic area at the same frequency, they will
interfere with each other, thereby leading to deterioration or even loss of the signals.” In order to



operate in an environment with alarge number of users, communications systems are forced to
use different frequencies to avoid this interference. Unfortunately this does not solve the problem,
as demand far outstrips the available supply of useful frequencies.

Some of the interference problem is purely a matter of physics. Certain frequencies ssmply cannot
easily penetrate the layers of the Earth’ s atmosphere or magnetic field, making them available for
some forms of terrestrial communications, but unsuitable for use in a space-based relay system.”
Other frequencies have been set aside despite their technical availability for usein
communications because they are ideally suited for conducting astronomical research.”

Moreover, unlike many other services which, due to their limited power and geographic coverage
can reall ocate the same frequency in other regions, geostationary communications has, by the
very nature of its broad coverage and high power, limited opportunity for reuse.

The most significant restriction on frequency availability, however, comes not from the laws of
physics, but rather from the laws of competition. The demand for communications services
continues to expand at a remarkable rate.” All manner of terrestrial communications and
broadcast services take up wide swaths of the spectrum. Space-based services unrelated to
geostationary communications consume still more.” Mobile satellite services have recently made
inroads into frequencies previoudly set aside for geosynchronous systems.” Competition for the
allocation of frequencies among the various uses is always intense and limits the ability of
services to expand greatly through the acquisition of additional spectra.

The fixed communication satellite services are limited to three frequency bands—the C band, Ku
band, and Kaband.” The C Band has been in use the longest for satellite services.” The greatest
benefit to users of the C band is cost. The technology for producing C Band systems is mature
and equipment costs are relatively low. On the other hand, the wavelength of the C Band signals
IS so long that large antennas are needed to receive the signal. The Ku band was opened to
satellite communications in response to the increasing clutter found within the C band. Systems
operate at a somewhat higher frequency, allowing for significantly smaller receiving antennas
that have proven quite popular for use in direct broadcast systems. The Ka band has only
relatively recently been employed for communications services. There are two principal
advantages to using this band. First, because it has not been previously made available, the
frequenciesin this band are relatively clear.” Second, the higher frequencies allow for more
information to be transmitted at any one time.” All other variables remaining constant, the Ku and
Ka bands are more efficient at transmitting information.” This can be extremely valuable given
the constant market demand for greater bandwidth and the high initial capital costs for
manufacturing and launching space-based communication platforms.”

At present, 164 satellites operate in the C band, 416 in the Ku band and 12 in the Ka band.”
Despite the physical, institutional, and market limitations of geostationary satellite systems,



demand for them continues to grow. The International Telecommunication Union anticipates that
the number of geostationary craft will nearly double by September, 2003.” Moreover, those
satellites launched today tend to be larger and employ far more transponders than past
communications satellites.” The U.S. Department of Transportation anticipates further satellite
mass increases throughout the next decade.” The highly variable capabilities of the three
frequency bands and the concomitant variations in economic value are poorly managed under the
current regulatory system, and absent change, demand for frequencies and geostationary locations
will continue to outstrip supply.

. The International Telecommunication Union

The organization responsible for international administration of geosynchronous orbital slots and
frequenciesfor all satellite communications is the International Telecommunication Union. With
its beginnings in the middle of the nineteenth century, the ITU isthe oldest international
organization still in existence.” As with other institutions of such long provenance, the current
structure and policies of the ITU have evolved over time but nevertheless remain strongly
influenced by its history.

|. History of the ITU

The ITU owesit birth to the development of the telegraph.” The telegraph, first introduced in
England in 1837 and the United Statesin 1844, was quickly recognized as arevolution in
communications.” Ten years after itsintroduction in the United States, most European nations
had established their own telegraph networks.” Unfortunately, while the various domestic
telegraphic systems operated efficiently within their own borders, international messages
encountered difficulties due to differences in standards across national telegraphic networks. A
telegraph message sent to a neighboring state had to be transmitted to the border, transcribed,
physically carried across the frontier, and then transmitted to its final destination viathe receiving
state’ s system.”

Efforts by individual governments to eliminate the time and expense created by this inefficient
process resulted in a series of bilateral and multilateral agreements. These accords sought to
standardize telegraph systems and codes among the signatories and encourage the linking of
national systems.” Though not the first of these agreements, the convention that formed the
Western European Telegraph Union was the template from which the ITU would emerge.”

The ITU can trace its official existence to the International Telegraph Convention of 1865.” The
International Telegraph Union, as the organization was then called, was in many ways merely a
geographic expansion of earlier accords.” Ten years later, the organization, now consisting of



twenty-four state Members and two-thirds as many officially recognized private entities,”
established a revision process based on relatively low-level administrative conferences that
continue to this day.™ A decade after that, regulatory oversight of the nascent telephone system
was given to the body,” though telephone standards were not serioudly integrated into the ITU
until the London Telegraph Conference of 1903.”

The first efforts at regulating wirel ess radio services were made during that sasme year.” The
Berlin Preliminary Conference (“Preliminary Conference”) was called in response to conflicts
among competing technologies that resulted in potential safety hazards and inconsistent service.”
Interestingly, despite the use of the telegraph-derived Morse code as the preferred method of
transmission, the radio was not regulated under the auspices of the existing International
Telegraph Union. Instead, the Preliminary Conference established a new organization called the
Radio-telegraph Union (“RTU”) to administer the technology.” Though a separate entity, the
RTU mirrored the organizational structure of the International Telegraph Union.”

The new radio medium presented many of the same issues that affected the fixed wire services.
The Preliminary Conference established the objective of interoperability of equipment and
considered the issue of taxation.” The challenge posed by interference, however, differed
markedly from past issues faced by negotiators. The limits of the early technology severely
constrained the utility of early transmitters. Consequently, there was a desperate need to impose
restrictions upon the use of frequencies and the power output of transmitters to minimize
interference.” Efforts were even made to limit the nature of the communications so as to ensure
clear signals for higher priority messages.”

Although the RTU used the ITU’ s administrative support to help maintain its own operations,”
and the two organizations shared similar structures, the two agencies remained separate entities
throughout the first quarter of the twentieth century. By the 1920s, however, the possibility of
achieving economies of scale was not lost on the Members of the RTU." The coincidental
meeting of both groupsin Madrid in 1932" proved to be the perfect opportunity to merge them.
The joint meetings resulting from the accessibility of representatives produced a single
instrument which settled on the basic principles attributabl e to the technol ogies administered by
the two groups.”

The first mgor conference after World War |1 made major strides toward shaping the ITU into an
organization resembling its current form.” The Members agreed to pursue status as a specialized
agency of the United Nations, an overture that was quickly accepted.” Also, the International
Frequency Registration Board, the Administrative Council, and the Secretariat were established.”
Lastly, the consultative committees, previously employed on an intermittent basis, were granted
permanent status.”



Although the organization continued to evolve over the next forty years, the basic structure of the
ITU remained largely unchanged. It was not until the 1989 Plenipotentiary Conference in Nice,
France that the process of structural reform began, principally in response to perceptions that the
organization was slow to manage the pace of technological change and the spread of information
services throughout the globe.” Though some alterations were made immediately at the Nice
Conference, it was through the work of the High Level Committee appointed at the conference
that major changes to the organization of the ITU were proposed.” The changes suggested by the
High Level Committee took effect in 1994, following their adoption at the December 1992
Additional Plenipotentiary Conference.” Although some relatively minor amendments have been
made to the major instruments of the organization since 1992, the ITU remains largely the same
today.

|. The Structure of the ITU

From its humble beginnings 135 years ago, the ITU has grown into an immense organi zation
with a voting membership that very nearly mirrorsthat of its parent organization, the United
Nations. The ITU’sfinancing is derived from voluntary contributions of its member states. These
contributions can be made by a Member at any one of twenty-two recommended levels, which
vary from a maximum suggested contribution of forty times the standard unit™ to a minimum
level equal to one-sixteenth the standard contribution unit.” Aswith all agencies of the United
Nations, the principle of “one state, one vote”’ appliesto the ITU.”

The present incarnation of the ITU is composed of several basic elements that shape the global
telecommunications regime. The Plenipotentiary Conference is the preeminent organizational
event for the ITU. Held once every four years,” the conference is intended to set the general
policiesfor the ITU,” approve constitutional changes,” establish a budget (including a cap on
expenditures) for the organization,” craft employment policies,” and elect various Members and
officers of the organization. During the period between conferences, the ITU Council actsasa
proxy for those powers delegated to it by the Plenipotentiary Conference.”

The substantive work of the organization is conducted under the auspices of three sector units.
The Radiocommunication Sector is tasked with the responsibility of managing the frequency
spectrum, as well as the positions of geostationary satellites.” Asits name implies, the
Telecommunication Standardization Sector is responsible for questions concerning
standardization of communication technologies, operations, and tariffs.” The third group, the
Telecommunication Development Sector, is responsible for coordinating the responsibilities of
the ITU as a specialized agency of the United Nations.” It also administers development projects
funded by other organizations, conducts research into issues affecting telecommunicationsin
developing countries” and otherwise promotes and organi zes tel ecommuni cation cooperation and



aid activities in the developing world.” All three sectors coordinate their respective
responsibilitiesin an effort to minimize overlap of their efforts. Finally, the General Secretariat is
the administrative support body for the ITU asawhole.”

Despite the process of ssimplification that has continued throughout the past decade, the
regulatory sources of authority for the ITU remain fairly complex. The organization’ s primary
instrument is the Constitution of the International Telecommunications Union. ThelTU’s
Constitution is a part of the recent reform efforts being undertaken by the organization. Adopted
in 1992 and amended two years later, the Constitution did not enter into force until 1996.” Prior
to the introduction of thisinstrument, all basic operating principles were set out in convention
form. The constitutional model was a response to concerns that the basic tenets of the ITU were
repeatedly being subjected to revision at each major conference.” The omnipresent threat of
revision made reliance upon basic rules fraught with risk and undermined the authority of the
organization.

The Constitution addressed the problem by including those provisions of greatest import to the
ITU in astable instrument. The Constitution sets forth the core principles of the ITU,” the criteria
for membership,” basic organizational structure,” voting rights and procedures,” basic financial
arrangements,” and a dispute resolution policy.” Notably, the Constitution limits the ability of
the ITU membership to alter the agreement™ by requiring a two-thirds majority of the delegations
able to vote at a Plenipotentiary Conference for passage of any amendment.™

The Convention of the International Telecommunications Union is second only to the
Constitution in authority.” While the Constitution defines the roles of the various organs of the
ITU, the Convention sets forth the procedures for the organization’s operation. The Convention
addresses the details of running the ITU such as defining election procedures and terms of service
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for ITU officers both under normal and extraordinary circumstances,  and describing the
particular duties of the various sectors.™ The Convention is significantly easier to amend than the
Constitution. A simple majority of voting Membersisall that isrequired in order to ratify a

change to the Convention.™

Administrative regulations are the particular substantive operative guidelines for ensuring the
smooth functioning of telecommunication systems around the world. Development and
amendment of these regulations take place through world and regional conferences hosted by the

various sectors.” The provisions of both the Constitution and the Convention take precedence
over resolutions and other regulatory actions taken at these conferences.™

|. The Allocation of Electromagnetic Spectrum and Geostationary Positions



It is important to note that the I TU process does not, strictly speaking, alocate the frequencies or
orbital positions that it registers. Authority to place a satellite into orbit and employ frequencies
for its use rests with each sovereign state. The ITU acts as an efficiency-enhancing resource
through which sovereign states attempt to avoid potential usage conflicts and as a convenient
forum for resolving disputes that arise. Neverthel ess, the economic incentives perpetuated by the
process as well as the legal preferences accorded to successful applicants have a significant
impact on the development and operation of geostationary systems.

Under the Radio Regulations of the ITU, when a satellite operator™ wishes to develop a
communications satellite system, it obtains the cooperation of a state Member who informs the
Radiocommunication Bureau of its intention to assign a particular set of frequencies and a
geostationary position to this operator.™ Upon receipt of the Member’s notification, the
application is reviewed against the Table of Allocations to ensure that the frequencies employed
by the proposed system have been allocated for the type of service contemplated.™ In addition,
notice of the application is sent to the appropriate state Members and the applicant’ s proposed
frequencies are compared with the Master International Frequency Register to ensure that they
have not already been designated for use in the same region by another operator.™ If no
difficulties are discovered during the review process, the ITU adds the operator’ s notification to
the frequency register.™

This procedure serves two functions. First, the process encourages the development of new
systems. By establishing frequency ranges for particular types of service and providing a
centralized registry of specific users, developers of communication services can reduce the risks
associated with construction of such systems. With the guidelines established by the ITU and
information made available through its frequency register, a developer can plan and construct its
systems more efficiently and with a view towards potential interference problems. Second, the
system improves the quality of service and increases the likelihood of continued transmission
clarity for existing users by providing a means through which prospective operators can avoid
conflicts with preexisting systems. Current users are afforded a degree of protection against
interference without resort to enforcement mechanisms. Perhaps more importantly, preliminary
acceptance by the I TU bestows significant priority against potential users of the same spectrum.”
Though some obligation to accommodate remains when conflicts between early and later
registrants arise, early registration affords a measure of legitimacy that supports the first

registrant’ s negotiating position.” Because the notification process affords preferential treatment
to early registrants, it is often characterized as “first come, first served.” ™

Once an orbital position and frequencies have been registered, the registration remainsin effect
until the operator-defined system life expectancy has expired, or until the ITU is notified that the
frequency and orbital position are no longer in use by the registrant. Once a satellite relay system
has been registered successfully, it rarely terminates prior to complete failure of the spacecraft



because of the substantial overhead investment in equipment and launch. Additionally, marginal
benefits can still be derived from orbiting equipment decades out of date.” At least some of the
growth in satellite mass and initial cost can be attributed to increasing the stationkeeping capacity
of the craft and incorporation of additional communications redundancy. These additional
measures might be economically impractical but for the possibility of losing legal rights that

might be terminated with the loss of a satellite signal.

When multiple-satellite networks are involved, failure of asingle satellite does not in itself
invalidate registration because the operator is afforded time to replace the failed unit. Generaly,
most communications networks are sufficiently robust that a spare spacecraft is maintained in
orbit in order to ensure relatively rapid resumption of service.” In other instances, it is not
unheard of for an operator to purchase a replacement from craft already in orbit.” In fact, the
alocation by the ITU to multi-satellite systems could conceivably be almost perpetual, despite
ITU resolutions declaring that permanent occupancy of geostationary orbital positionsis not
permitted.” The longevity of these regulatory rightsistypically due to the sturdy nature of the
communications networks, the ability of operatorsto transfer space assets to other entities
without restriction, even after bankruptcy, the tendency of operators to define extremely long

operating periods for their networks,” and operator efforts to make multiple applications for the
same position and frequencies for later time periods.

When disputes arise, they are managed on an ad hoc basis. The parties can resort to any of awide
variety of techniques, including negotiation, settlement in accordance with non-ITU dispute
resolution agreements that may be binding on the parties, or any other mechanism agreed upon by
the parties.” In addition, Article 56(2) of the Constitution™ provides for the parties to enter into
binding arbitration in accordance with procedures set forth in Article 41 of the Convention in the
event that no other mechanism is found to be mutually acceptable. Although it would appear
from Article 56(2) that any single party to the dispute may request binding arbitration,” unilateral
recourse to binding arbitration in accordance with the Convention’s procedures is available only
for those disputes in which both parties have adopted the Optiona Protocol on the Compulsory
Settlement of Disputes Relating to the Constitution of the International Telecommunication
Union, to the Convention of the International Telecommunication Union, and to the
Administrative Regulations.™ The Optional Protocol sets out alternative procedures available in
the event that the noncooperating party failsto fulfill its obligation to appoint an arbitrator within

three months from receipt of the notice of arbitration.™

|. Evaluating ITU Regulations
Il. Methods of Evaluation

Before a determination of the efficacy of the existing legal regime for administering international



fixed communication services can be made, it is essential to understand the criteria used for
evaluating such aregime. The ITU’sown constitutional goals are a useful starting point from
which three general objectives emerge.” These objectives are the rapid and effective
development of telecommunication services, the fair and broad distribution of these services, and
the achievement of these first two goalsin a manner beneficial to international relations as a

whole.
|. Efficiency

Asageneral proposition, the substantive devel opment objectives are best served if they are
implemented through as efficient aregulatory regime as possible. Ronald Coasg, in his
groundbreaking article, The Problem of Social Cost,™ argued that an outcome will be optimally
efficient regardless of theinitial placement of rights by aregulatory structure if transaction costs
among the parties are nonexistent. Parties will then bargain among themselves until the most
efficient allocation of rights is reached.

The process of allocating rights for orbital positions and frequenciesin an international context,
however, is not free of transaction costs. These costs can be found in the inefficiencies of the
regulatory process itself, in transaction costs encountered by the parties dealing with the
regulatory process, and in the costs encountered by developers as aresult of flawed substantive
rules that present undue barriers to efficient bargaining among interested members of society.

Efficiency, then, can be divided into two separate forms. procedural efficiency and substantive
efficiency. A regulatory system is procedurally efficient when it minimizes the transaction costs
associated with its operation. For example, efficiency suffers when an otherwise necessary
regulatory process imposes excessive licensing delays or employs insufficient resources to
process expeditioudy alicense application.

Such procedural efficiency isimportant to the promulgation of an effective regulatory scheme,
but it is not sufficient. The process must be crafted in away that is also substantively efficient. In
the case of international telecommunications, the parties are presented with transaction costs that
have been created by the legal system. For example, a substantively inefficient regulatory
structure can either directly or indirectly encourage excessive development of geostationary
activities at the expense of future users of geostationary orbits or purveyors of other classes of
wireless communication systems. Such incentives prevail where the regulatory standard permits
end users to capture substantial communal benefits or fails to transmit social costs to those best
able to mitigate them.”

There are anumber of guiding principles that can be applied to the legal regime to enhance
efficiency considerations. These principles include the clarity of prevailing doctrine, the speed in



establishing that doctrine and adjudicating disputes which arise from the regime, the legitimacy
of the standard and the organization propagating it, and the effectiveness of dispute resolution
mechanisms,

Asageneral proposition, legal standards should be as unambiguous as possible. Clearly drafted
provisions greatly reduce the possibility of behavior by system operators that is deleterious to the
provisions objectives. Clarity aso shrinks efficiency losses by minimizing misunderstandings
that arise out of differing interpretations of legal text, and it reduces the likelihood that such
misunderstandings will result in significant expenditures of time and resources. In addition, any
dispute resolution process that is invoked will be more expensive and time-consuming than it
might otherwise be when the procedure must not merely resolve issues of fact but must also settle
the ambiguous issues of law.

Further, speed is essential for maximizing efficiency. The more quickly a system can process
developers applications, for example, the greater the effective financial return to those
developers. The need for expeditious action aso appliesto structural improvements to legal
standards. In this context, the cost is the difference in savings between the existing, less efficient
standard and the proposed revision until such time as the revision entersinto force. Asa
conseguence, aregulatory structure should ideally be able to adapt automatically to changesin
the regulated environment. The more a system is forced to rely upon renegotiation by political
actorsin order to adapt to changes in circumstance, the less efficient it tendsto be. Thisis
especially true in industries, such as satellite communications, that are continually and rapidly
assimilating technological advancements.

Legitimacy of alegal structure has a powerful impact on efficiency. Like most international legal
regimes, the ITU does not have the authority to enforce its rulings directly; it is dependent upon
its own legitimacy to influence the behavior of its Members. As a consequence, the ITU’s
effectivenessis bound up in the Member’s perception of the process's efficacy. As perceptions of
legitimacy decline, the tendency increases for individual Members to act in their own short-term
best interest, rather than in accordance with alegal system that, under ideal conditions,
maximizes community benefit over the long-term.

The mechanisms employed to resolve disputes among the parties to an agreement can have a
strong influence on efficiency, magnifying or minimizing inefficiencies present in other parts of
the legal structure. Consistency and impartiality of the process are essential to enhancing
legitimacy. For example, the consequences of ambiguity in international dispute proceedings can
be still more costly given the civil law traditions and the resulting absence of stare decisis within
most international organizations. Without stare decisis or a principle of similar effect, each
adjudicating body must revisit the ambiguous issue of law every time it arises. Stare decisis also
improves the consistency of decisionmaking, thereby enhancing the ability of developersto plan



space systems with greater confidence and lessrisk.
|. Equity

A regimethat istruly efficient will maximize the total benefit derived from space
communications development. An efficient system, however, does not guarantee a distribution of
benefits that is either fair or broadly disbursed. Notwithstanding efforts aimed at reducing trade
barriers, the nation-state system itself imposes transaction costs that impair the distribution of
economic benefits from states that own and operate extensive space-based communication and
broadcast systems to those states that do not. Just as important to the success of any regime, it
must be acknowledged that the benefits of communication services are not merely economic.
Governments with greater abilities to disseminate information are able to transmit their authority
more effectively both domestically and internationally.” Communication services, therefore,
directly affect sovereignty concerns of nation-states. This issue, as much as the economic
consequences, exacerbates equity concerns among many states and increases the need to consider
equity principlesin conjunction with efficiency interests.

|. Benefits to International Relations

Thefinal objective, enhancement of international relations, is often congruent with efficiency and
equity goals. Expanding the available supply of aresource or apportioning its benefitsin an
equitable fashion can help to reduce friction in international relations. Many of the same
mechanisms that enhance the first two objectives will have a similar salutary effect on relations
Issues. A strong perception of legitimacy and clarity of policy, in particular, can minimize
rationales for disputes. Other mechanisms are uniquely suited for enhancing relations.
Organizational structures, for example, which allow for more discourse among Members should
be preferred. The most prominent exemplification of thisideaisthe United Nations itself. It
provides a convenient, perpetual forum for international dialogue, which creates the opportunity
for the resolution of issues before they grow into significant diplomatic conflicts.

Conversdly, crafting regulations that, through elegant definition, minimize the need to resort to
the international system or separate political considerations from merely economic ones can
eliminate international friction by eradicating potential conflict at its source. For example, though
historically prevalent, the use of national actorsin international agreements to settle commercial
disputesis often unwarranted. Such provisions merely serve to slow down the dispute resolution
process, impose added costs on the private parties interested in resolution, allow disputes to fester
where the commercial parties lack sufficient resources to prompt their national governments to
take up their case, and elevate disputes to alevel of political prominence which can undermine
international relations. The tendency of legal constructs to intertwine regulatory and distributive
elements also promotes conflict by including political accommodations within a regulatory



scheme at a cost to efficiency.

Any successful regulatory regime for geostationary communications must be able to support each
of the three basic criteria. The interaction between efficiency, equity, and international relations,
however, can be fiendishly complex. Occasionally, a single regulatory change can produce
positive effects in one element that in turn have beneficial ripple effects for others. Alternatively,
support for one measure often results in adiminution in one or both of the regulatory measuring
sticks. This can make the creation of an efficacious structure an extremely difficult and delicate
undertaking. It is understandable, therefore, how the current geostationary regime may not fully
promote the interests of efficiency, equity, and international relations.

|. The Problems of Geostationary Regulation

The ITU greatly furthers the objectives of efficiency and equity when compared with the bilateral
and multilateral approaches that predate the organization. By providing a universal and regular,
albeit intermittent, forum through which the nations of the world can coordinate their disparate
communications needs and goals, procedural efficiencies have been dramatically enhanced. The
ITU has also made strides toward ensuring that the benefits of telecommunication systems are
enjoyed more widely.

Nevertheless, the existing regulatory regime for commercial communicationsis far from ideal
and suffers from awide range of problems. First, the system has been overburdened by the task
of managing the proliferation of specious satellite applications, commonly known as “paper
satellites.” Second, there are myriad administrative and regulatory lacunae, many identified by
the ITU itself, which undermine the effective coordination of the geostationary orbit. Third,
concerns by a significant minority of state Members over distribution of the economic value of
positions and frequencies continually threaten to obstruct the efficient distribution of
communication resources and sharpen the tenor of international discourse. Fourth, current
economic incentives have produced a system that encourages the proliferation of orbital
debris—an environmental hazard that could eventually lead to the elimination of the
geostationary orbit as a viable resource. Finally, ambiguitiesin the Treaty on Principles
Governing the Activities of Statesin the Exploration and Use of Outer Space, Including the
Moon and Other Celestial Bodies (“Outer Space Treaty”), particularly with regard to questions of
international appropriation, greatly reduce the efficiency of orbital resource allocation while
degrading international relations in the process.

|. Paper Satellites

The most daunting problem facing the ITU is the administration and coordination of the
burgeoning number of applications for satellite frequencies and orbit slots. The plethora of



applications has, at itsroot, a desire to internalize the inherent value of the geostationary orbit
commons. The ITU isnot responsible for making alegal commons of the geostationary orbit. The
origins of the orbit’ s status as a common property can be found in the Outer Space Treaty.
Nevertheless, the “first come, first served” approach to registration has not helped to mitigate the
negative effects that arise because of the commons nature of the orbital resource. The relatively
low costs of filing an individual application with the ITU for a particular orbital position are
grossly inadequate to deter developers from attempting to seize the potentially significant
financial benefits associated with a valid registration. Consequently, developers have raced to file
as many applications as their resources permit as quickly as possible and thereby prevent others
from doing the same. This problem is exacerbated because developers are aware that there are far
more applications than positions capable of accommodating them.”™ Developersfile still more
applications than they expect to use to ensure that they will be granted the number of positions
actually required for operating their contemplated networks.” They have also filed for swaths of
spectrum or geographic coverage in excess of present need in order to handle potential growth,

whether such growth isrealized or not.”

Still other entitiesfile applications not for the purpose of operating a satellite network, but instead
to sell the rights secured to satellite operators. The most notorious of such exchanges involved the
Pacific island nation of Tonga. Tonga, a kingdom with a population barely in excess of one
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hundred thousand citizens,™ filed applications for sixteen geostationary positions useful for
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connecting Asia and the United States.”™ Under pressure from the international community, Tonga
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reduced the total number of filingsto six.” Even this reduced number, however, was far in excess
of the number required to address national communications needs.” Though extensive, Tonga's
applications were merely the first efforts at a process in which satellite “rights’ are effectively
resold to devel opers. Both Papua New Guinea and Gibraltar, for example, have entered into
agreements with American satellite manufacturers to provide for their nations' communication
needs. In the process, these states exchange spare capacity secured from the ITU for avariety of

economic returns.™

The deluge of filings represents more than a simple bureaucratic bottleneck. As the number of
applicants and the number of filings increase, coordination among the myriad conflicting
applications rises exponentially.” Administrations making later filings that represent legitimate
projects are forced to coordinate their systems with earlier, perhaps more fanciful, applications.
The difficulty is exacerbated by filings that have been accepted, but for various reasons do not
result in an operating network. Delinquent notification of such failures can delay for yearsthe
assignment of these frequencies to other users.

|. Administrative and Regulatory Issues

The Radiocommunication Board has expressed concern over use of positions and spectra by



satellites that operate absent the imprimatur of I TU registration. In testament to the general
efficacy of the ITU, arelatively small number of craft operate entirely without regard to ITU
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procedures.™ On the other hand, at |east a dozen instances have arisen where networks attempt to
use the notification process, are unable to reach a satisfactory conclusion regarding coordination,
or obtain a disadvantageous ruling from the Radiocommunication Bureau, yet initiate operations
or continue to operate in spite of the potential hazard of interference.”

The Radiocommunication Board raised a number of additional issues worthy of further
exploration. Though perhaps not as serious as the paper satellite problem, these issues present a
significant challenge to the advancement of ITU objectives. For example, the Board expressed
concern over the adequacy of the current dispute resolution procedure.”™ The primary difficulty
with the present mechanismisthat it is heavily reliant on negotiation. Though negotiation may
prove to be beneficial to international relations over the short-term, extensive reliance on this
form of dispute resolution can undermine efficiency through inconsistent results across similar
disputes and the tendency for negotiation power to supersede reasoned outcomes.

The Board also considered the extensive time period allocated for devel opers to commence
satellite operations.™ Generous time frames allotted for satellite devel opers to proceed from
application to orbit often result in unwarranted delays in service benefits because they fail to
discourage dilatory behavior during construction or launch, or hamper the recovery of allocated

frequencies and positions from devel opers incapable of constructing their proposed system.

Further, new technologies that might permit a greater number of craft in orbit by allowing closer
spacing between satellites along the geostationary arc are not being integrated into the regulatory
process.” The application of new technologies to the international regulatory environment has
been a perpetual challenge to the ITU. Even at its best, the system’s focus on administrative rules
to manage the exploitation of the resource increases inefficiency. Though necessary to an extent,
such management invariably resultsin either resources being wasted because of inferior
technology standards or added costs arising from administrative efforts designed to advance the
technological state of the art. Even where assessments accurately reflect the current cost-benefit
analysis, changes in technology and economic efficiencies require constant reeval uation of
standards. There is also the ever-present concern within the debate over reallocation of how these
newly freed resources are to be distributed in an equitable manner.™

In addition to the problems posed by reallocation as a result of advancing capabilities,
improvements in satellite technology have exacerbated some spacing challenges by increasing the
operational lifetimes of spaceborne assets. Longer lived spacecraft reduce the rate at which
occupied positions become available for redistribution by the organization. The ITU has thus far
been unable to resolve this problem.™



The ITU has aso been beset by other allocation challenges. Effortsto tailor existing licenses
more closely to the regional service areas actually served by the operators have met with limited
success. Planning for all services has been made more difficult by the emergence of satellite
services using frequencies set out by the ITU for asingle purpose being used for multiple or
hybrid services.”

Accurate and current data on the status of craft in and around geostationary orbit has always been
in short supply at the ITU.” Even worse, the organization has proven reluctant to rely on such
survey data for regulatory decisions even when it is available from national sources. This has
meant that frequencies and positions that might otherwise be made available to new applicants
remain allocated to derelict spacecraft.

The Board also raised the question of whether it would be beneficial to involve satellite system
operators in the coordination process.” The end users have the advantage of possessing
information superior to that of the international regulators, and they have a greater motivation to
coordinate conflicting uses. Also, excessive involvement by I TU intermediaries adds to
procedural transaction costs and encourages inefficienciesin final allocations.

The World Radiocommunication Conference held in 1997 modestly revised the application
process by requiring applicants to submit information concerning the dates of contracts with the
satellite manufacturer and launch service provider.™ This reporting requirement aids the
coordination process by providing information useful for discriminating between committed
development and speculative activity. This reduces the volume of geostationary applications to
some small extent.

More generally, the 1998 Plenipotentiary Conference instructed that certain ITU services defray
their costs by receiving direct payment.” The Council was also granted authority to establish the
same policy for certain other ITU services. The objective of the resolution was not to permit the
organization to use such authority to generate a profit, but merely to recover expenses incurred.

Applied to the application process, the cost recovery policy will likely have two consequences.
First, just as with the added reporting requirement, the cost recovery policy may have the effect
of reducing the number of superfluous applications because the costs of an additional application
will be balanced against its marginal benefit. In addition, by reducing the financial burden on the
ITU, the cost recovery policy could reduce potentia friction posed by conflicts within the
budgetary process.

|. Space Debris

Just as the regulatory structure of the ITU has skewed the market behavior of developers of



geostationary networks, decisionmaking by developersis similarly influenced by other
international legal instruments affecting outer space. The fundamental instrument guiding space
activity isthe Outer Space Treaty.” Because it was drafted at a time when space activity meant
rare and expensive government forays, little attention was paid to the possibility of pollution of
the space environment. Instead the provisions of the treaty focused on ensuring freedom of

access” and forestalling the exercise of national control,™ not operational efficiencies. Asa
consequence, outer space itself was treated as a commons.

Satellite devel opers forego costs when they can design and operate spacecraft that take advantage
of the communal environment. Losses due to pollution are borne by society as awhole, while the
cost savings accrue solely to the developer. In thisinstance, the costs to the community
environment manifest themselves in the form of orbiting debris.

The U.S. Satellite Catalog lists nine thousand pieces of orbiting debris larger than one meter in
geosynchronous orbit and ten centimeters in lower Earth orbit.™ Moreover, the debris population
is growing steadily larger,” and each piece of debrisinvolved in acollision produces still more
debris. Consequently, once the debris population reaches a sufficiently high density in a
particular orbital region, the likelihood of a chain reaction of debris causing yet more debris

becomes substantial.

Space debris constitutes a hazard due to the extremely high kinetic energies associated with the
particles speeding around the planet. In low Earth orbits, a collision with space debris only one
centimeter in diameter can destroy a spacecraft.” Even the smaller particul ates can degrade
Spacecraft operations. In geostationary orbit, however, the nature of the hazard is somewhat
different.” Differential velocities among active spacecraft and debris tend to be lower, both
because the absolute velocity of objects in geosynchronous orbit are lower and because uses of
the geosynchronous orbit tend to confine the direction and orbital angle of working satellites,
derelicts, and other forms of debristo similar vectors.” Nonetheless, the unique utility of the
geostationary orbit has resulted in high concentrations of debris being located there. Finally,
unlike low Earth orbit debris, which gradually disappears as drag effects produced by the upper
reaches of the atmosphere eliminate it, geosynchronous debris tends to remain a continual threat
in the area.

|. The Equity Debate

Both previous and current methods for allocating geosynchronous orbital positions and
frequencies have resulted in arelatively small number of nations taking up the lion’ s share of
these resources. In the 1970s, developing states began to recognize that the devel oped states were
quickly making use of the new satellite communications technologies and that occupancy of
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geostationary slots might foreclose access at some future date.™ Of even greater concern to the



devel oping states were the uses to which communication technol ogies were being put.
Distribution of news and other information to devel oping popul ations was perceived as former
colonial powers foisting inappropriate and dangerous perceptions and values on the citizens of
developing states.”
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These fears manifested themselves most publicly in the 1976 Declaration of Bogota.™ Eight
equatorial developing states” sought to secure the rights to the geostationary positions directly
over their territories.™ In making their declaration the equatorial states were limited; they could
not simply claim ownership of the selected regions given that, as previously noted, the Outer
Space Treaty expressly bars claims of national appropriation for any and all portions of outer
space.” Even if the declarants had chosen to violate treaty provisions, the precedent for doing so
would almost certainly be detrimental in other ways. At the time, none of the Bogota signatories

was directly capable of space activities.” The possibility that space-capable states would use the
Bogota Declaration as an opportunity to stake claims to other regions of space was unpalatable.

The eight signatories were careful to claim an exceptional status for the geostationary orbit.
Reasoning that the orbital arcs above each declaring nation were fixed, the declarants argued that
those arcs should not be considered a part of outer space at all, but rather should be considered a
natural resource arising directly out of terrestrial gravitational phenomena.”” Since each nation
has aright of control over its own natural resources, they argued, the portions of geostationary arc

should be controlled by those nations having territory directly underneath.™

The Bogota declarants' argument, though it did receive some measure of support from other
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equatorial nations,” was ultimately unavailing. Space-faring states dismissed the claims out of
hand because the declarants could not physically enforce them.™ Conversely, other developing
states which lacked the fortuitous equatorial position of the declarants were unwilling to support
aredistributive argument that seemed limited and arbitrary.” This reception, however, did not
discourage equatorial nations from continuing to press their claims for many years.” Developing
states have continued to press for special treatment in any prospective allocation of geostationary
resources, either in conjunction with preferences for equatorial states or absent such preferential

treatment.™

The most successful application of equity principles to the geostationary orbit arose out of
negotiations during the sessions of the Space World Administrative Radiocommunications
Conference held in 1985 and 1988 (“WARC 85-85")." The result was a compromise that
produced a hybrid system which combined the “first come, first served” system with an apriori
allotment system.”™ Under the plan, each ITU Member was granted an allotment consisting of a
nominal orbital position which represented a center point around which to base a maximum ten
degree arc on the geostationary orbit,” eight hundred megahertz of bandwidth, and a designated
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service area roughly equivalent to each Member’ sterrestrial borders.™ The allotments should not



be confused with actual reserved assignments of positions and frequencies for fixed satellite
service. They more closely resemble aright of coordination priority. The actual positions and
frequencies remain available for use under the traditional allocation process; it isonly when a
Member begins the process of notification that the allotment plan becomes afactor in the
distribution process.

At first blush, it would appear that the allotment plan strikes a reasonable and rather elegant
compromise by alleviating the developing states' concerns of being frozen out of direct benefits
from geostationary telecommunication networks, allowing a gradual integration of national
networks, and maintaining the existing regulatory mechanisms wherever possible. Moreover,
while the plan offers potentially equal rather than equitable access, economic realities have thus
far made actual exploitation of the geostationary orbit viable only for those states with sufficient
resources.”

There is some question, however, whether the WARC 85-88 allotment plan fully advances the
ITU sgoals. If equity isto be defined as equality of opportunity, then this principle is advanced
by the plan. On the other hand, if equity implies that some measure of rights to the benefits
derived from a natural resource such as the geostationary orbit should accrueto all states
regardless of their relative ability to exploit the resource directly, then the principles established
at WARC 85-88 fall short of full equitable distribution. In addition, the issue remains whether the
allotment plan unduly sacrifices the interests of efficiency over the long-term. Changesin the
economic calculus of space activity can have a significant effect on the equity balance. For
example, technological advances, which increase demand and lower the cost of development and
operation, threaten to alter what is at present an equitable principle into one where equal access
for each nation is the norm, regardless of the efficiency of the national satellite networks that
would emerge as aresult of the new economic calculus.

|. National Appropriation

The question arises whether occupancy of the geostationary orbit violates international
nonappropriation principles given the traditional notion that national authority is the basis for
communication activity at that location. While mere occupancy by a state or a party for which
such state exercises jurisdiction might be insufficient to constitute national appropriation in light
of the endorsement of free access and use under Article | of the Outer Space Tresaty, the broad
prohibition contained in Article I limits the scope of that use.” The prevailing interpretation of
“appropriation” isataking for exclusive use with a measure of permanence.” Permanence has
typically been measured by the intent of the occupying party,” with some lengthy objective
presence representing at least evidence of intent. The time frame for determining appropriation

has been open to question.™ The ambiguity inherent in gauging intent presents significant
problems for any application of the national appropriation principle and undermines its probative



value with respect to nonconforming uses of the geostationary orbit.
|. Previously Proposed Solutions

The modest procedural changesto the ITU have proven to be insufficient to implement fully the
objectives of the organization. The present system, cumbersome at best, has become far too
unwieldy as the incentives for filing applications continue to add to the ITU’ s bureaucratic
burdens. Moreover, equity concerns continue to hobble the organization. Equally significant, the
process, though useful for encouraging debate among administrations, continually resorts to
resolution mechanisms at the governmental level, even where such mechanisms are unnecessary
and merely serve to place the conflicts in an arena where they are subject to the whims of
international politics.

There has been no shortage of suggested reforms to the regulatory structure of the ITU. The
recommendations generally fall into one of four basic categories: (1) proposals to improve
administrative oversight of satellite applications by the ITU; (2) measures which encourage
greater participation by private developers in the process; (3) standards that would increase the
economic costs of filing; and (4) revisionsto the basic voting and financial structure of the
organization. Though many of the suggested reforms have merit, most are at best partial solutions
that treat the symptoms of the ITU’s problems rather then their root causes.

|. Administrative Due Diligence

Many of the satellite system reform proposals have emerged from within the ITU itself. The
organization’s members passed Resolution 18 at the Plenipotentiary Conference in Kyoto in an
effort to reexamine comprehensively the ITU methodology.” ITU study group 4, one of the
working groups that were formed as a result of Resolution 18, has recommended using
intermittent independent monitoring of the satellite environment and transmission procedures as a
means of ensuring the reliability of data contained in the Master International Frequency
Register.” The intent would be to require the responsible administration to address publicly any
discrepancies between information on file and the survey data. Though the proposal would add to
the expenses of the organization, the benefits accruing to the international community would
likely outweigh the costs under the present system, which relies upon the diligence and
competence of each and every national administration.™

The Special Committee charged with reviewing procedural matters relating to Resolution 18 felt
strongly that the time period between initial filing and satellite network operations was too long.
The committee recommended that the maximum permissible time frame between filing and
operations and available extensions be reduced and that any administration applying for an
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extension would have to provide detailed reasons for the extension request.™ The objectives of



these changes, though modest, would enhance efficiency by forcing devel opersto place their

proposed systems into operation more quickly or risk loss of priority. They would also allow

frequencies and positions to be employed more effectively by reducing the period of time the
allocated resources remain unused and by reducing the tendency of administrations to request
extensions by forcing them to justify further delays.

|. Participation of Satellite Developers

In some ways, the ITU isavictim of its own traditions. Formed primarily as an organization of
nations, at atime when international policy was almost exclusively the province of governments,
it prefers resolutions that rely upon national administrations as direct participants. At one time,
when national governments were the primary movers with regard to telecommunication activity
and technological change was relatively slow, this approach might have been appropriate. The
enhanced role of the private sector in policy activities, however, has caused some reconsideration
of the traditional role of national administrationsin the ITU process.

At least one administration has suggested that efficiencies could be increased through greater
involvement by satellite system developersin the filing and coordination process.™ Control of the
process would not necessarily be vested entirely in the system operators. It is expected that there
would be some measure of oversight by the respective administrations and that the extent of that
control would be at the discretion of each nation.™ Nevertheless, by permitting system operators
to prepare filings, correspond with other administrations and the I TU, and conduct coordination
negotiations, the proposal eliminates the costs associated with the use of intermediaries. In
addition, the direct participation of operators should speed the filing process by not only
eliminating superfluous steps, but also by placing the parties with the greatest incentive towards

expediting the procedures in a position to manage them.

Efficiencies might be improved still further through a coherent policy regarding the scope of
control exercised by national administrations over their operators. However, the potential for
misunderstandings concerning authority remains high, and the proposed solution would impose
additional costs on both the operators and the ITU as they adapt to each variant of authority on a
case by case basis.

|. Financial Due Diligence

Some effort was made on the part of the Special Committee to consider financial mechanismsin
regulating the application process as an adjunct to procedural approaches.” Though the
Committee did not reach a consensus with regard to use of the financial mechanisms,” it did
identify some preferred solutions. The committee examined the possibility of employing a

deposit system and explored using an annual registration fee as a means of reducing



applications.”

Under a deposit system, applicants would be required to place fundsin escrow at the start of the
coordination process, those funds being returnable upon launch of the satellite system.™ A deposit
would likely reduce the volume of superfluous and speculative filings by increasing the cost of
each filing. The process would also increase the quality of parties requiring coordination by
mandating that they secure at |east some measure of |egitimate financing. The costs incurred by
tying up financial resources through the deposits might also promote more rapid conclusion of
the coordination process. Lastly, the deposit would encourage the operatorsto tailor their

applications more carefully so asto avoid the possibility of alengthy coordination phase.

The deposit system is not without its detractors. Foremost among them is the government of the
United States. In acritique of any potential deposit system, the U.S. government raised a number
of questions that would have to be answered in order to implement a successful deposit regime.
These included concerns over deposit levels, administrative overhead and bureaucratic delays,
adequacy of Union authority, and ambiguous dispute resolution mechanisms.” Whileit is
important to keep in mind that American registrations represent a significant majority of satellite
operations, and that any costs imposed through a deposit system might be deleteriousto U.S.
interests, thereislittle question that certain efficiency considerations are ill-served by the push

for resolution in a politically charged environment, even where solutions are achievable.

The problems with the deposit process involve more than the difficulty of creating a proper
administrative structure. From an economic perspective, the deposit process adds costs to satellite
development, creating atrade-off between substantive inefficiencies and procedural efficiencies
of fewer superfluous applications. In order to be effective, such a deposit must be substantial.
This means that developers must apply additional capital to an already capital intensive
enterprise, with the result that part of the expense of reducing unwarranted applications would
include the prospect that some worthy projects will not be viable.

In addition to the deposit approach, the Committee examined the use of registration fees. By
requiring successful registrants to make payments either as alump sum or on an annual basis, the
payments should be able to internalize fully the communal benefits that have been accruing to the
individual developers.

While the registration fee would theoretically go along way towards eliminating the paper
satellite deluge, in practice the approach suffers from several flaws. First, the challenge of setting
a proper value on the resource through an administrative process makesit likely that each asset
will be significantly over or undervalued. Second, the high financial stakesinvolved are likely to
create significant political turmoil and delay the imposition of a reasonable approximation of an
efficient fee standard by years or decades. Other questions, such as how to allocate the funds,



would delay the process further. Most significantly, changes in the technological and economic
environment would require continual adjustment of the fee structure so as to maintain the
appropriate market incentives. Similarly, absent careful drafting, changes in geopolitical
alignments and economic performance can be a considerable source of friction in the
international arena.™ Allocations that once appeared appropriate could quickly seem unjust,
thereby undermining the legitimacy of the fee-based system. Despite the particular drawbacks of
aregistration fee process, the central premise of the system, market internalization, is essential to

any successful approach.
|. Voting Power and Finances

Not all of the difficulties associated with managing satellite networks relate directly to the
specific rules pertaining to the geostationary orbit. Some concerns are aresult of problems
endemic to the organization as awhole. Thisistrue of the basic voting and financing
arrangements employed by the ITU. Given the wide productive disparity between the devel oped
states and the significantly larger number of developing nations, the concept of measuring voting
power solely on the basis of national sovereignty strongly supports the organization’s equity goal.
The growth in the number of Members and the corresponding increase in emphasis on
development in ITU instruments would appear to support the relationship between the voting
system and its redistributive effects.” The process, however, has not been as successful at
furthering efficiency principles. Moreover, legitimacy standards are threatened when one
considers that there is awide disparity in ITU financial contributions between the devel oped and
developing states. The net effect to the ITU of this accounting structure is that ten percent of the
total membership is responsible for ninety percent of the organization’s general budget.™ This
relationship can only serve to breed dissatisfaction among the devel oped states and a desire to

seek recourse outside of the ITU.™

One commentator has suggested reall ocating voting power so that it more closely approximates
financial contributions to the organization.™ This would have a number of beneficial effects.

First, it would largely eliminate the disconnect between level of contribution and relative
authority. Second, it would provide a positive incentive for nations to make larger contributions
as ameans of garnering voting authority. The difficulty with this proposal, however, derives from
its fluid and idiosyncratic approach to voting power. Given that the budgetary requirements of the
ITU arefinite, the financial contribution mechanism would not necessarily relate to any objective
value of respective national interest. Moreover, thereis no reason to expect that such a
mechanism would enhance the efficiency or equity mechanisms of the ITU, and thereis every
reason to believe that there will be efficiency losses as administrations are constantly forced to
alter behavior to take account of repeated fluctuations in voting strength. While the disparity in
power and financial contribution should be eliminated, and reallocation of voting weight
represents a valid technique for redressing the inconsistency, more objective criteria should be



applied to the problem.

Thereislittle question that the proposed solutions to the problems facing the ITU will have a
salutary effect on the workings of the organization. While equity and international relations
interests are largely neglected, the recommendations do make significant strides toward
enhancing efficiency. That said, most of the proposals suffer because they largely treat the
symptoms of the commons structure of the geostationary orbit rather than the root cause. Even
where a solution would address the incentives posed by the market dysfunction, it has only a
partial internalizing effect on the commons or does not easily adapt to changes in the commercial
environment. In fact, those measures that merely enhance the procedural efficiency of the
organization will eventually exacerbate the paper satellite problem as the lower bureaucratic costs
associated with filing procedures make the submission of greater numbers of applications more
economical. This does not diminish the importance of the proposed procedural enhancements, but
it highlights the importance of eliminating the tragedy of the commons in conjunction with these
other measures.

|. A Market Approach to the Geostationary Allocation Problem
II. The Proposed Model

Internalization of the geostationary communications environment through a market-based
approach offers the best opportunity to address the challenges facing the organization. Permitting
available orbital positions and frequencies to be auctioned instead of simply coordinated among
competing applicants enhances the procedural efficiency of the process, eliminates the
substantive market subsidy, reduces the likelihood of conflict within the international community,
and allows for the allocation of the benefits of geostationary communications on a more equitable
basis.

Frequencies within the commercial fixed satellite bands as well as designated orbital positions
would be auctioned to the highest bidder. The bidding population would be composed of all
classes of entities from international organizations such as the International Telecommunications
Satellite Organization (“INTELSAT") and the International Maritime Satellite Organization
(“INMARSAT”) to national governments and private corporations. The frequencies could be
parsed so that each licenseis limited to a particular geographic region within a specific coverage
areaor alotted for broader viewing aress.

In return for an immediate, nonrefundable payment,™ the winning bidder would be entitled to the
same priority benefits already granted to successful applicants under the current ITU procedures
with two important exceptions. Instead of indefinite allocations, the successful bid would be
entitled to alimited term license of twenty to thirty years after which time the license would be
returned to the ITU. The ITU would then determine whether the returned frequencies and



positions should again be employed for commercial use. If so, the resources could be auctioned in
amanner at the discretion of the organization.

While sales of spectrum and orbital positions are possible through the transfer of operational
space-based assets, the effective rights to the use of spectrum and orbit positions could be resold
far more easily under the proposed approach. Speculation, currently considered an unwarranted
taking of public benefits, would be recast as a mechanism for making maximum use of available
resources. The rights conferred would allow the holder to parse those rights in any manner
deemed appropriate by the stakeholder, provided such transfer meets certain minimum
requirements and the information relating to the revised allocation is transmitted to the I TU.

Considering the nature of the bidding parties, diplomatic negotiation will likely prove to be
insufficient to resolve disputes relating to alicense. With alicense grant must come the ability to
pursue a private cause of action against those parties interfering with the use and enjoyment of
that license. This cause of action could take many procedural forms. At aminimum, ITU
Members would grant alicense holder the right to bring an action in the courts of any jurisdiction
in which one of the partiesisacitizen.

Even under ideal conditions, though, this minimal standard would be prone to forum shopping.
More particularly, a dispute brought in the jurisdiction of the license holder may place undue
hardship on the purported violator, or result in ajudgment that cannot be satisfied locally. Where
the jurisdiction of the defendant gives full faith and credit to ajudgment from the plaintiff’s home
state, the potential perceptions of prejudice make the option somewhat unpalatable as a systemic
remedy. Conversely, the licensee' sfear of apregjudicial hearing in the defendant’ sjurisdiction
would likely discourage use of that judicial system. It is possible that as a matter of self-
preservation most operators would incorporate under a*“flag of convenience,” giving them
protection against suits of thistype.

In order to give full effect to the regime, it will probably be necessary to amend basic ITU
documents so as to require that disputes be settled by binding arbitration.” Enforcement could be
further enhanced by obligating all Membersto give full faith and credit to the decisions of the
arbitral panel.” Although parties may choose by mutual agreement to have the decision of an
arbitral panel communicated to the ITU for use in future disputes, the process could benefit by

greater transparency and by adoption of a principle closer to traditional notions of stare decisis.

The auction process greatly enhances operational efficiency in myriad ways. An auction
mechanism eliminates procedural inefficiencies by eradicating the need for the majority of
administrative actions. Allocation, instead of being achieved through drawn out negotiation
processes among large numbers of administrations and applications, is rapidly made on the basis
of the developer who values a particular position or frequency most. Because the value of the



frequencies and positions are almost completely internalized, there is no incentive for developers
to file superfluous applications for resources which they have little intention or capability of
exploiting.

Furthermore, technological coordination concerns are greatly reduced through the dispersion of
rights into private hands. Instead of mandating specific technol ogies and subjecting the satellite
economy to fallible estimates of the appropriate state of the art, the economic incentives produced
by the property right would serve as an inducement for each license holder to introduce and
quickly upgrade efficient technologies so as to maximize revenue. The state of the art from
current practice would then aid the organization when it proves necessary to determine how
returned frequencies and positions are to be placed back on the auction block.

Financing of 1TU operations could be achieved without resort to national contributions, thereby
eliminating at least some of the friction caused by discrepancies between financial contribution
and voting power. Financing could be accomplished either by a combination of cost recovery
mechanisms and auction proceeds or exclusively through an attribution of a portion of auction
revenues to operations expenses. The proceeds from recent national frequency auctions may be
indicative of the large revenues that could result from an auction process. For example, five
wireless licenses netted the British government thirty-five and a half billion dollars™ while
Germany received nearly fifty billion dollarsin its latest auction of similar service licenses.™
Auction proceeds for these services across Europe are expected to approach one hundred and fifty
billion dollars.”™ While comparisons between national licensing rights and the inherently softer
rights conferred by the ITU make actual estimates of auction returns difficult at best, it is
reasonabl e to presume that the funds collected by the organization would be substantial. Given
the potentially large sums involved, it would be wise to set financial caps on the availability of
proceeds for administrative expenses in order to prevent unwarranted growth in the organization.
Below an absolute cap on expenses there might also be an additional figure, above which special

or supermajority Council approval might be required.

The equity objective likely benefits most from the auction process. Unlike the current standard, a
market approach would provide substantial sums that could be redistributed in an objective
manner. This could be done in a number of ways. For example, some portion of the funds might
be used to further the ITU’ s telecommunication devel opment mission. As with the budgetary
contributions from auction proceeds, development funds could be limited to a specific fraction of
income or absolute value. Considering the size of the windfall accruing to the ITU, the funds
might be applied to broader development objectives although this might conflict with the ITU’s
mandate and extend beyond the organization's competence.™

Additionally, surplus funds could be allocated on the basis of national population directly to the
Members for use at their discretion. The argument for such an allocation is that the benefits of the



international resource should be shared equally among all of the world’ s citizens. Alternatively,
the basis for allocation might be gross domestic product. The rationale would be that those
nations with the greatest economic success have contributed most to the development of the
resource, have the greatest incentive to promote further communication growth, and have been
the basis of demand for telecommunication services. Most likely, the optimal alocation formula
would combine elements of all measures.

The auction process accomplishes what more direct regulatory schemes cannot—it separates the
debate over equity from efficiency concerns. By transferring benefits as an ownership interest,
the development process can proceed unimpeded even under conditions in which the debate over
alocation of proceeds remains unsettled. Likewise, some or even all auction proceeds could be
placed in escrow pending agreement on afinal allocation scheme.

Given that aneed for aregular coordination process would dissipate with the auction transfer
process, the points of international friction posed by that process would be similarly reduced.
Moreover, by allowing disputing parties to resolve their conflicts outside of government auspices,
economic issues are less likely to grow into diplomatic incidents.

. Limits to the Model

The auction paradigm is not without its limitations, however. First, the process should not be
applied to all services. Many uses, such as military communications and public serviceslike
weather forecasting might be better served through more traditional, administrative allocation
mechanisms because of the noncommercial nature of the applications and their greater impact on
interests related to national sovereignty. Second, thereis no ideal auction mechanism. Different
approaches can produce markedly different outcomes under avariety of circumstances.” The
process is complicated further where the values of the resources to be auctioned are
interdependent and where there is a need to give preferential treatment to certain classes of
bidders for public policy reasons.” Third, the potential complexities of an auction process that
incorporates awide variety of policy interests may make it too difficult for participants to
calculate appropriate values for the resources. Still, given the generally high level of expertise
among the anticipated participants, it is reasonable to assume that many of the irrational
behaviors associated with the auction process will be avoided. Fourth, although the allocation of
monetary benefitsisfairly independent of the mechanism that allocates spectrum and orbital
position, the process could conceivably be held hostage to the proceeds distribution debate. In
such event, however, the outcome delays should be no greater than for other redistributive
mechanisms such as registration fees. Fifth, auction mechanisms applied solely to the
geostationary orbit raise the issue of equal treatment for competing telecommunication services
that potentially pose interference problems. The application of auction procedures to other

commercia spectrum users, however, introduces additional political challenges to



implementation of the system.

Finally, the transfer of license rights might raise some concern that the procedure would bein
conflict with the nonappropriation provisions of the Outer Space Treaty. Such concerns, however,
are largely unfounded; while activity conducted in geostationary orbit may operate under the
color of national authority, the use of the resources of geostationary orbit are made possible only
through the coordination measures conducted under international auspices. In avery real sense,
activities conducted cannot take place absent international approval. Given that any presencein
orbit is enabled through the international consensus embodied in the legal rights conferred by the
ITU, and that those rights can be amended or withdrawn through acts of the organization, it is
difficult to characterize any conforming conduct to be an exercise of national appropriation no
matter the length of occupancy. Rights conferred through international agreement to national
entities should not constitute national appropriation. Repeated affirmations of the transitory
nature of geostationary occupancy by the ITU merely serve to reinforce the notion that
geostationary operations are compliant.

Although the rights associated with the auction process are more clearly defined, they are no
more extensive than under the current system. Indeed, under some interpretations, the present
system could be considered to represent a greater exercise of national sovereignty over
geostationary resources. The fixed term licenses clearly delineate the limits to any geostationary
presence while the current mechanism confers an open-ended allocation for which the occupying
parties possess the incentive to extend for aslong as possible.

|. Additional Reforms

Though an auction mechanism can make the operations of the ITU more consistent with its
overall goals of promoting efficiency, equity, and positive relations, other corrective measures
would also enhance the success of its regulatory regime. By addressing ambiguities surrounding
the issue of national appropriation, correcting voting power disparity within the ITU, and
reducing the hazard of space debris, the structure can be made still more effective.

|. National Appropriation

While the concerns over national appropriation may be moot for conforming geostationary
operations, the ambiguity concerns with regard to the national appropriation doctrine remain a
problem for nonconforming operations. Such ambiguity merely serves to undermine efficiency
considerations and provide the potential for increasing the prospect for international disputes.
Clearly, amore transparent definition of appropriation is required in order to give effect to the
provisions of Article Il for limited resources such as the geostationary orbit. The source of
ambiguity liesin determining the intent of the occupying party. A definition of appropriation that



does not rely upon intent would greatly enhance the effectiveness of the provision. For example,
a state may be considered to have “appropriated” a resource where that resource is no longer
readily accessible from other locations or sources. Though such a position would certainly
encourage conformance with international standards, it may represent a draconian remedy for the
nonconforming user. The basic premise, however, can be softened by providing an extended
grace period before terminating the nonconforming use.

|. Voting Mechanisms Revisited

Auction distribution mechanisms and their consequential impact on the financial health of the
ITU reduce some of the legitimacy concerns associated with avoting procedure that extends a
single vote to each state Member. Efficiency considerations would be enhanced, however, with a
voting system that is more conducive to telecommunication development interests. Consider, for
example, avoting process which weights voting in relation to each nation’ s percentage of gross
global product. In doing so, the system gives the greatest weight to those states most able to
exploit telecommunications resources, the greatest need for such services, and the least in need of
the revenue from spectrum and position auctions. The weighting system tends to discourage
institutional choices that might be geared towards maximizing auction revenue at the expense of
resource exploitation. It isimportant, however, to limit such a voting system to issues related
solely to commercial telecommunication uses. To take but one potential instance, national
interests would have far more significance in a debate over allocation of spectrum for military
communications in the context of other uses. Consequently, the “one state, one vote principle’
should be retained for all questions relating to allocation of spectrum among services. Only those
issues relating directly to specific allocations within the commercial sectors—such as
determining how positions and frequencies are to be auctioned and the basic minimum technical
criteria—would be subject to the revised voting standard.™

|. Space Debris Mitigation

Since 1993, the ITU has recommended that satellites nearing the end of their service lives be
placed in adisposal orbit not less than three hundred kilometers above the geostationary orbit.
Direct environmental regulatory approaches, like the administrative techniques for alleviating
geostationary licensing issues, address the symptoms rather than the cause of the problem. Even
when such bureaucratic techniques address the commons dilemma, it is extremely difficult to
determine the value of such responses. While some regulatory choices may be easily justified by
a cost-benefit analysis, it is unclear whether more marginal approaches are efficient.
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Resolving the problem in the most cost-effective manner would require techniques similar to
those used for addressing allocation issues. By clarifying terms contained in the Outer Space

216

Treaty and the Convention on International Liability for Damage Caused by Space Objects™ and



establishing mandatory insurance provisions for debris incapable of being detected or identified,
the hazards posed by the space debris commons can be greatly reduced.” Moreover, by resolving
the issue without continuous governmental action and requiring those most responsible for
propagating debris to be financially responsible for its reduction, the equity interest is fully

supported and international relations are not endangered.
|. Conclusion

The venerable International Telecommunication Union has withstood the test of time and
technology. Nevertheless, the seeds of its own noble traditions have left it ill-prepared to manage
the demands of the twenty-first century. The organization is not, however, irretrievably |ost.
Though flawed, most of the proposals that seek to revise the ITU allocation process through
enhanced administrative techniques will improve the efficiency and legitimacy of the
organization.

The challenges, though, promise only to increase. As national auctions for frequency continue to
gain in popularity around the world, the true value of international rightsto use of the
geostationary orbit will continue to grow. The rise in value will engender renewed interest from
developing states to secure portions of this asset against encroachment from devel oped nations.
Most likely, these efforts will produce plans which either forestall allocation of the resource until
such time as a greater number of states can make direct use of it or redistribute geostationary
assets using mechanisms that will likely greatly undermine the efficiency of satellite
communications and degrade the perceived legitimacy of the ITU.

Though not a panacea, market allocation of geostationary resources in combination with
judicious regulatory reform holds the potential for the ITU to promote globa development, and
ensure that the benefits of that development are apportioned fairly and in a manner which helpsto
aid the discourse of nations for the next century and beyond.
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